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OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TTEOMETPHUA"

Pabouas mporpamma mo ydeOHOMYy Kypcy "l'eomerpusa" s oOyuarommxcst 7 KiaccoB paszpaboTaHa Ha
ocHoBe DenepanbHOro rocyI1apcTBEHHOIO 00pa30oBaTEIbHOIO CTAHAApPTa OCHOBHOIO 00ILIero oOpa3oBaHUs ¢
y4€TOM M COBPEMEHHBIX MHPOBBIX TpPeOOBaHMWH, MPEIBABISEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, U
TPaJULMA POCCUHCKOr0 0Opa3oBaHMs, KOTOpPble OOECIEYMBAIOT OBJAJEHHE KJIFOUEBBIMU KOMIIETCHLUSAMH,
COCTABIISIIOLUIMMHU OCHOBY JUISI HENPEPBIBHOTO O0pa30BaHMSA W CAMOPa3BUTHs, a TaKXe LEIOCTHOCTD
OO0IIEKYJIBTYPHOI'O, JMYHOCTHOTO M MO3HABATEIBHOIO Pa3BUTUA oOydaronuxcsa. B nmporpamme yuTeHsl uaeu u
nonoxxenns KoHuenmuu pas3BuUTHS MaTemMaTHueckoro oOpaszoBanusi B Poccuiickoit ®enepanum. B smoxy
nudpoBoil TpaHchopMauuu BceX cep YeIOBEYECKOM AEATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4eCKOH MOJArOTOBKH. YK€ B IIKOJE MaTeMaTHKa CIYKUT
ONOPHBIM MPEAMETOM JJIi M3YyYEHHUs CMEKHBIX TUCLMIUIMH, a IOCJ€ LIKOJbl PeaJbHOM HEoO0XOANMOCTBIO
CTaHOBHUTCS HEMpPEpPHIBHOE 00pa3oBaHME, 4YTO TpeOyeT TOJIHOICHHOM 0a30Boil 00meo0pa3oBaTeIbHON
IOJIrOTOBKH, B TOM YHUCJI€ U MAaTEMAaTUYECKOM.

310 00YCIOBIEHO TEeM, YTO B HAIIM JHM PACTET YUCIO MPO(EeccHii, CBA3aHHBIX C HEMOCPEACTBEHHBIM
IIPUMEHEHUEM MAaTEMaTHKHU: U B cepe SKOHOMUKH, U B OHU3HECE, U B TEXHOJIOTMYECKUX O0JIACTSIX, M JJaXe B
rymMaHuTapbix chepax. Takum oOpa3om, Kpyr IIKOJIBHHUKOB, JUI KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HaYMMBbIM [IPEIMETOM, PACLIUPSALCTCS.

[IpakTHyeckast MOJIE3HOCTh MaTEMAaTUKN 00YCIIOBIIEHA TE€M, UTO €€ MPEIMETOM SIBIISIOTCS (hyHIaMEHTAIbHbIC
CTPYKTYpbl HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE ()OPMBbI M KOJIMYECTBEHHBIE OTHOLIEHHS OT MpOCTEHIIuX,
YCBaMBAaEMBIX B HETIOCPEACTBEHHOM OIIBITE, 10 JIOCTaTOYHO CIIOKHBIX, HEOOXOMMBIX ISl Pa3BUTHS HAYYHBIX U
IOPUKIAAHBIX uAed. be3 KOHKpeTHBIX MaTeMaTHMYeCKUMX 3HAHUN 3aTpy[HEHO [OHMMAaHHWE MPUHIUIIOB
YCTpOMCTBA M HCIIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUSITHE M HUHTEpIpeTalus pa3sHooOpa3HO
COLIMAJIbHOM, SKOHOMHUYECKOH, MOJUTHYECKOW MHpOpMaLuu, ManodpQpekTUBHAa MOBCEAHEBHAs MpaKTUYECKas
JesTeNbHOCTh. KaxaoMy 4enoBeKy B CBOEH JKM3HM IPUXOAUTCS BBINOJHATH Pacd€Tbl U COCTAaBISTH
QJITOPUTMBI, HAXOAWUTh U NPUMEHATH (QOPMYJIbI, BIAAETh MNPAKTUYECKUMU MPUEMAMH T€OMETPUUYECKHX
M3MEPEHUH W MOCTPOSHHI, YUTAaTh WH(POPMAIHIO, MIPEICTABICHHYIO B BUAE TAaOJUI, AMAarpaMM U TpadHuKOB,
KHTb B YCIIOBUSX HEOINPEACIEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapakTep cllydailHbIX COOBITHIA.

OmHOBpEeMEHHO C pacmupeHueM cdep MpUMEHEHHS MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE Oolee
BOXHBIM CTAHOBHUTCS MaT€MaTUYECKHH CTUJIb MBILIUICHHS, MPOSBIAIOLUIMNICA B ONpPENeIEHHBIX YMCTBEHHbIX
HaBblKaXx. B mpoiuecce wn3ydeHHss MaTeMaTUKU B apceHal NPUEMOB U METOJOB MBILIUIEHUS 4YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIFOYAIOTCS MHAYKIMS U JIeAYKIHUs, 0000IIeHe U KOHKPETH3alMsl, aHAJIU3 U CUHTE3,
KiIaccupukanuss W CUCTEeMaTu3amus, alcTparupoBaHue U aHamorus. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIIOUYEHUH, NpaBWiIa HMX KOHCTPYHPOBAHUS pACKPBIBAIOT MEXaHM3M JIOTMYECKUX IOCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (OpMYyIUpPOBATh, OOOCHOBBIBaTb M JIOKA3bIBATH CYXACHMS, TEM CaMbIM
pa3sBUBAIOT JIOTUYECKOE MbIIUIEHHe. Beaymas ponb NOpUHAAIEKUT MareMaThke UM B (OPMHUPOBAHUM
QITOPUTMHUYECKON KOMITIOHEHTHI MBIIUIEHHUS M BOCIIUTAaHUM YMEHUN NEHCTBOBATH MO 3aJJaHHBIM aJTOpPUTMaM,
COBEpILIEHCTBOBATh M3BECTHBIE U KOHCTPYHWPOBATh HOBbIE. B mpouecce perieHus 3agay — OCHOBOW yueOHOI
NeSITeIbHOCTH Ha ypoKax MaTeMaTHKU — Pa3BUBAIOTCS TaKKe TBOPUECKAs U MPUKIIAIHAS CTOPOHBI MBIIIIJICHUS.

OOydenue MmaremMaThke Ja€T BO3MOXKHOCTh pa3BHBAaTh y OOYYalOIUXCS TOYHYIO, DPALMOHAIbHYIO U
MH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HauboJee MOAXOMAIINE S3bIKOBbIE, CUMBOJINYECKHE, TpapuuecKue
CpeACTBa /ISl BBIPAXKEHUS CYXKAECHUHN U HATJISIIHOTO UX MPEICTABICHMS.

Heo0xonnMbIM KOMIIOHEHTOM 0O01IeH KYJIbTYphl B COBPEMEHHOM TOJIKOBaHHH SIBJIIETCS 00IIee 3HAKOMCTBO C
METOJIaMU TTO3HAHUs JIE€UCTBUTENBHOCTH, IPEICTABICHUE O IPEIMETE U METOAAX MATEMATUKH, UX OTJINYUI OT
METOJIOB JIPYTUX €CTECTBEHHBIX M T'YMAHUTApPHBIX HAayK, 00 OCOOEHHOCTSX NPUMEHEHHS] MAaTeMaTUKU IS
peleHHs] Hay4YHbIX U MPUKIATHBIX 331a4. TakuM o0pazom, MaTreMaTHyeckoe 0Opa3oBaHHe BHOCHT CBOM BKJIAJ
B (hopmupoBaHHe 0011Iel KyJIbTypbl UeIOBEKa.

W3ydenne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeNIOBEKa, TOHUMAHHUIO KPACOTHI
U U3SIIECTBA MaTEeMAaTHMUYECKUX PACCYKICHHUH, BOCHPHUATHIO T€OMETpUYECKUX (OpPM, YCBOEHUIO UJEH
CUMMETPUHU.

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA "I'EOMETPUSA"



«MaremaTuKy yKe 3aTeM Y4YUTb HaJ0, 4TO OHAa yM B IOPSNOK IPUBOAUT», — IUCAJI BEIUKHU PYCCKHUU
yaeHbli Muxaun BacunseBuu JIomoHOCOB. M B 3TOM COCTOMT OJHA M3 ABYX IIeJIe 00y4eHUsS TEOMETPUH KaK
COCTAaBHOM 4YacTM MaTeMaTHUKU B ILIKOJE. DTOM LIEIU COOTBETCTBYET [OKAa3aTe/ibHAsl JIMHUSA IPENOAABaHMS
reomerpun. Crenys npeacTaBlieHHON paboueil mporpamMme, HauKMHas ¢ CEIbMOT0 Kjlacca Ha YpoKaxX reOMETpHH
O0y4aroIuicsl y4YUTCS MPOBOJAUTH JOKA3aTEIbHBIE PACCYXKACHUS, CTPOHUTH JIOTHUECKHE YMO3AKIIOUCHHS,
JIOKa3bIBATh MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKIECHUS OT
«IPOTHUBHOTO», OTJIMYATh CBOMCTBA OT TNPU3HAKOB, (OPMYIHPOBATH OOpATHBIC YTBEPKACHUS. YUCHUK,
OBJIAJICBIINI UCKYCCTBOM PacCyXk/aaTh, OyAeT MPUMEHITH €T0 U B OKPYKAIOIIECH KU3HU.

Kak nucan reomerp m nemaror Mrops ®enoposuu IllapeirvH, «IOAbMH, INOHHMAIOIIMMH, YTO TaKoe
JI0Ka3aTesIbCTBO, TPYAHO U JaXKe HEBO3MOKHO MAHUIYJIMPOBaTh». 11 B 3TOM COCTOUT BaKHOE BOCIUTATEIBHOE
3HAQYECHHE U3Y4YECHUS T'€OMETPHUH, NPUCYIEe UMEHHO OTEYECTBEHHOM MaTeMaTHMYecKoW mikose. Bmecre ¢ tem
aBTOPBI MIPOTPAMMBI MIPEAOCTEPETAIOT YUUTENS OT U3JIHIIHEro ¢popMann3mMa, 0COOEHHO B OTHOIICHUU Haydal U
ocHOBaHMi reomerpuu. Opanuy3ckuii mareMatuk Kad J[peIOHHE MO 3TOMY MOBOAY BbICKa3zalcs Tak: «YTo
KacaeTcsl ISJIMKaTHON MPOo0JieMbl BBEJICHUS «aKCHOM», TO MHE Ka)K€TCs, YTO Ha MEPBBIX MOPax HY>KHO BOOOIIE
n30eraTh MPOU3HOCUTH caMoO 3TO cioBO. C Ipyroii ke CTOPOHBI, HE CIIEAYET YIIYCKaTh HH OHOH BO3MOXKHOCTHU
JaBaTh MPUMEPHl JOTMYECKUX 3aKIIIOUEHUHM, KOTOphIEe Ky/aa B OOJbLIeH Mepe, yeM HJes aKCUOM, SBIISIOTCS
VCTUHHBIMU U €JUHCTBEHHBIMU JABUTATEIIIMU MATEMaTUYECKOTO MBILLITICHUS.

Bropoil nenpro u3ydeHus: T€OMETPUM SIBJIAETCS HCIIOJb30BaHUE €€ KaK MHCTPYMEHTa MHPU PELICHHH KaK
MaTEeMaTHUYeCKUX, TaK M IPAKTUYECKUX 3ajjad, BCTPEUAIOIIMXCS B peaibHOM Xu3HU. OKOHUYMBLIMM Kypc
TE€OMETPUU IIKOJBHUK JOJDKEH OBITh B COCTOSIHUU OMPENEIUTh T€OMETPUUYECKYIO (UTYpy, OMHCATh CIIOBAaMU
JNaHHBIA 4YepTEX WIM PUCYHOK, HAWTHU IUIOIAJb 3€MEJBHOIO0 Yy4YacTKa, paccuuTaTb HEOOXOJUMYIO JJIUHY
OINITOBOJIOKOHHOTO Ka0enst uiiu TpedyeMble pa3Mephl rapaxa Jijisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIMTEIIbHAS JIMHUS B U3YYEHUM I€OMETPUH B IIKOJe. /laHHAs MpakTUYecKas JIMHUS SBISETCS HE MEHee
BakHOI, ueM nepBas. Emé [InaTon npeanuceiai, 4todsl «rpaxaane [IpekpacHoro ropojia Hu B KOeM Cirydae
HE OCTaBJSUIM I'€OMETPHIO, BE/lb HEMAJIOBAXHO Jake MOOOYHOE €€ NMPUMEHEHHE — B BOECHHOM Jiele [a,
BIIPOYEM, M BO BCEX HAayKax — JJIA JIYYIIero UX YCBOCHHS: Mbl BeIb 3HaeM, Kakas OeCKOHEUHas pa3Hulla
CyLIECTBYET MEXAY YEJIOBEKOM IIPUYACTHBIM K TIE€OMETPUM W HENPHUYaCTHbIM». U1 3TOro y4MTEIo
pEeKOMeHayeTCcsl MOoAOUpPaTh 3aJauyd MPAaKTHYECKOTO XapakTepa IJs pacCMAaTpUBAEMBIX TeM, Y4YUTh JeTel
CTPOUTHh MAaTEMaTH4YECKUE MOJCIIA PEaJbHbIX JKM3HEHHBIX CHUTyallui, IIPOBOJWUTH BBIYMCICHUS U OLCHUBATH
aJICKBAaTHOCTh MOJyY€HHOro pe3yibrara. KpailHe BakHO MNOAYEPKHUBATH CBSI3U TE€OMETPUM C JIPYTUMHU
peiMeTaMi, MOTUBHUPOBATH  HCIIOJIb30BATh  ONPEICIIEHHUS TIEOMETPUYECKUX (GUIyp U IOHATHH,
J€MOHCTPHPOBATh MPUMEHEHNE TOJIYYEHHBIX YMEHUN B (GU3UKE U TEXHUKE. DTH CBA3M Hauboiiee sipko BUIHBI B
Temax «BekTtopei», «TpuroHoMeTpudeckrue COoTHOIIEHUs», «Metoa koopauHaT» u «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueObHOMy IutaHy B 7-9 kiacce m3ydaercss ydeOHbBIH Kypc «['eomerpws», KOTOPBIH BKIIOYAeT
CIIEIYIOIIME OCHOBHBIE pa3zenbl cojaepkanus: «l'eomerpuueckue (Urypsl U UX CBOHCTBay, «3mepeHue
reOMCTPUICCKUX BCJIMYHUH», a TAKKC ((HeKapTOBBI KOOpAWHATBI Ha IMJIOCKOCTH», «BGKTOpI)I», <<I[BI/DKCHI/I$[
mwiockoctu» U «lIpeoOpazoBanus momoOus». Y4eOHBIH MUIaH HpeAycMaTpUBaeT M3y4YeHUE T'€OMETPUHM Ha
0a30BOM ypOBHE, UCXOJs U3 68 yuyeOHBIX 4acoB B yueOHOM T'0Jly, BCETO 3a Tpu roga odydyeHus — ve menee 204
4acoB.

COAEP KXAHUE YYEBHOI'O KYPCA "I'EOMETPUS"

7 knacc

HauanpHbeie nmoHATHs reomerpuu. Touka, mpsiMas, OTPe3OK, Jiyd. Yroi. Bunbl yrios. BeprukanbHbie U
cMexHble yribl. buccektpuca yrna. Jlomanas, MHOroyronbHuk. [lapamienbHOCTs W NEPIEHIUKYISIPHOCTD
IIPSAMBIX.

Cummerpuunble Gurypsl. OcCHOBHBIE CBOICTBa oceBoi cuMMeTpuu. [IpuMepsl cHMMETpUH B OKpYXKaroIeM
MHpe.

OcHOBHBIE IOCTPOEHUS € TIOMOIIbIO IIUPKYIS U JuHeiku. TpeyronsHuk. Beicota, Mennana, buccekrpuca, Ux
CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U MpU3HAKU paBHOOEIPEHHOT0 TpeyrojabHuKa. [Ipr3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBoliCTBa M IPU3HAKH MMAPALIEIBHBIX NMPsAMBIX. CyMMa YIJIOB TPEyroiabHUKA. BHENIHNE YIIIBI TPEYTOJIbHUKA.
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[IpssmoyronbHblii  TpeyroapHUK. CBONCTBO MeEAMAHBI INPSAMOYIOJIBHOIO TPEYTrOJIbHUKA, HPOBEAEHHOW K
runorenyse. IIpu3Haku paBeHCTBa NPAMOYTOJIBHBIX TPEYTOJbHUKOB. IIpAMOYTroIBHBIN TPEYTOJBHUK C YIJIOM B
30°.

HepaBeHcTBa B reOMETpHM: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JMJIMHE JIOMAaHOW, TEOpeMa O
OosbIieM yriie U OonblIel CTOpoHe TpeyroibHuKa. [lepneHauKynsp u HakJIOHHas.

['eomeTpryeckoe MecTo TOdeK. buccexkrpuca yria M CEpelIMHHBIM NEPIEHIUKYIAP K OTPE3KYy Kak
Ir€OMETPUYECKHE MECTA TOYECK.

OKpy’>KHOCTBb U KpYyTI, XOpZla U JUaMeTp, UX CBOMCTBA. B3auMHOE pacrosioKeHHe OKPYKHOCTH U IPSIMOM.
KacarenbHast u cexkymas K OKpYXHOCTH. OKpYyKHOCTb, BIIMCaHHas B yroi. BhucanHas u onucaHHas
OKPYKHOCTH TpeyrojpHUKa.B3zaumHoe pacronoxkeHue aByX okpyxHocTtei. Kacanue oxpykHocreil. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

8 kaacce

YetpipéxyronpHuku. [lapamnenorpamm, ero mpu3Haku U cBoicTBa. YacTHble ciydau MapajuleIorpaMMoOB
(mpsIMOYTONBHUK, pOMO, KBaJpaT), UX NPU3HAKU U cBoMcTBa. Tpaneuus, paBHOOOKas Tparelus, e€ CBoicTBa
npusHaku. [IpsMoyrosbHas Tpaneuus.

Meron ynsoenus menuansl. LlenTpanbnas cummerpus. Teopema @aneca u TeopeMa 0 IPONOPLMOHAIBHBIX
OTpe3Kax.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{enTp Macc TpeyronbHuKa.

Teopema IIudaropa. Ilpumenenue Teopemsl [ludaropa npu pereHun npakTUYECKUX 3aad.

CuHyc, KOCUHYC, TAHT'€HC OCTPOr0 yrjia HpSMOYTOJIbHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIecTBO. Tpuronomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

Cunyc, xocunyc, tanreHc yrioB or 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. Dopmyiibl
IIPUBEJICHHUS.

JlexapToBbl KOOPAMHATHI HAa IUIOCKOCTHU. YpPaBHEHHUS NPSIMON U OKPYXHOCTU B KOOPJAMHATaX, I€PECeUEHUe
OKpY>KHOCTEH U npsAMbIX. MeToJ] KOOpJMHAT U €ro IPUMEHEHUE.

JIBIKEHUS TUTOCKOCTH M BHYTPEHHHE CUMMETpUH GUryp (3JIeMeHTapHble npenctaBieHus). [lapannensHpiii
nepenoc. IToBopor.

Bexrop, anuHa (MOaynab) BEKTOpa, COHANpPaBIECHHbIE BEKTOPHI, IPOTUBOIOJIOKHO HAlpaBJIE€HHbIE BEKTOPHI,
KOJIJINHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMM HaJ BeKTOpaMu. PaziiojkeHue BeKTopa IO JIByM
HEKoJUIMHeapHbIM BekTopaM. Koopaunatsl BekTopa. CKallipHOE MPOU3BENEHHUE BEKTOPOB, MPUMEHEHUE IS
HaXO0XJACHUS JUIMH U YIJIOB.

9 k1ace

[IpeobpazoBanue momo6us. [lomobre COOTBETCTBEHHBIX 3JIEMEHTOB.

[Tono6Gue TpeyronbHUKOB, Kod(duuueHt nomodbus. [IpusHaku mnonobust TpeyroiabHUKOB. [IpuMeHeHue
MoI00US TIPH PEIICHUH MPAKTUIESCKHUX 3a/1a4.

BrincanHble M LEHTpajbHBIE YIJIBL, Yol MEXIy KacaTelbHOM M XopAoil. YIiibl Mexay XopaamMHu Hu
CeKyIIMMH. BriricaHHbIE ¥ ONTMCAHHBIC YETHIPEX YT OJTLHHUKH.

Teopema 0 NpOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BENECHHUU OTPE3KOB CEKYIIMX, TeopemMa O
KBaJpaTe KacaTeJbHOM.

Pemenne TtpeyronpHuKoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PelleHne MpakTHYecKMX 3ajgad ¢
HCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpaBuIbHBIE MHOTOYTOJIBHUKH. J{7IMHA OKpYKHOCTHU. I'pajtycHas 1 pajraHHas Mepa yria, BBIYUCIEHUE JJIHH
IyT OKpykHOCTel. Inomans kpyra, ceKTopa, CerMeHTa.

CgoiicTBa miomnianaeit reomerpuyeckux uryp. Gopmysnbl A IUIOMAAN TPEYTONIbHUKA, MapasienorpaMma,
pomOa u Tpanernuu. OTHOILIEHUE TIOIAAeH MOJOOHBIX QUTYP.

Brruncnenue miomiaaeit TpeyrobHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.

ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenue yaeOHOr0 Kypca «I'eomeTpus» T0JKHO 00eCredynBaTh JOCTHKEHIE HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus CIEAYIOUNX JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:
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JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTo Kypca «I eoMeTpusi» XapaKTepu3yroTCs:

IlaTproTHYeckoe BOCIUTAHKE:

MPOSIBIIEHUEM MHTEpeca K MPOLUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOILEHUEM K
JOCTUKEHHUSIM POCCHMCKMX MAaT€MAaTUKOB U POCCHMCKOM MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3THUX
JOCTHKEHHM B IPYTUX HayKaxX U MPUKIAIHBIX cepax.

I'pakianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHIO OOS3aHHOCTEHM TrpakJaHWHA M peajHu3alud €ro mpas, MPeACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHUH, MPOLEAYpP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTHIO K OOCYKICHHIO ITHYECKUX MPOOJEeM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JOCTH)KCHUI HAayKH, OCO3HAHHUEM BaXKHOCTH MOPaJib- HO-dTUYECKUX MPUHIIUIIOB
B JICSTENILHOCTH Y4EHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE YyYacTHe B PEUICHHHM MPAKTUYECKHX 3a7ad MaTeMaTU4YeCKOW HampaBlIEHHOCTH,
OCO3HAHHWEM BAXKHOCTH MAaTEeMATHYECKOTO O0Opa3oBaHUs HA TPOTSKCHHH BCEH JKU3HU JJIS  YCICIIHOM
npodeccuoHaNbHOM EeATEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUIA;

OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAWBHIYabHOW TPACKTOPUH 00pa30BaHUS M )KU3HCHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUeE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY W 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajad,
pelieHu, pacCyXICHHI; YMEHHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT'O MO3HAHMS:

OpUEHTAIIME B JIEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI 4YeJIOBEKa, MPUPOJBI M OOIIeCTBa, MOHUMAHHEM MaTEeMAaTUYECKOM HayKH Kak
cdepbl YeTI0BEUECKOM NeATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUUMOCTH ISl PA3BUTHS [TUBUITH3AINY;

OBJIaJICHUEM SI3BIKOM MaTEMAaTHKU U MaTeMaTUYECKOH KyJIbTYpOl KaK CpEACTBOM MO3HAHUS MHPA;

OBJIQJICHHEM MPOCTEHIITUMU HABBIKAMH HCCIICIOBATEIBCKON JAEATEIHHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPhI 310POBbSI H IMOUMOHAIBHOTO 0JIArONOTyYHsl:

TOTOBHOCTBIO TMPHUMEHSATh MaTeMaTHYECKHUE 3HAHUS B WHTEpPEcax CBOETO 370pPOBbs, BEACHHS 3I0POBOTO
oOpaza *HU3HU (30pOBOE MHUTAHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUNA U OTAbIXA, pEryispHas ¢uznyecKas
aKTUBHOCT);

c(OpMHPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHMEM CBOEro MpaBa HAa OMIMOKY M TaKOro K€ MpaBa
JPYroro 4eaoBeKa.

JK0JI0ru4ecKoe BOCIIUTAHME:

OpUEHTAIlMe Ha TPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW NJIsi pelIeHUs 3aJad B 00JIACTU COXPAHHOCTH
OKpY’Karollleld Cpenbl, MIIaHUPOBAHUS MOCTYNKOB M OLUEHKH WX BO3MOXKHBIX MOCIEACTBUU AJIA OKPY’KaoIIen
CpeIibl;

OCO3HaHHEM TTI00aTBLHOTO XapaKTepa SKOJOTUYECKUX MPOoOsieM U MyTel UX pelieHusl.

JInuHOCTHBIE pe3yJibTaThl, 00ecneYHBAIONINE AJANTANUIO O0Yy4YAIOUIErocs K HM3MEHAIUMCS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:

e TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEOMPENEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUECKYIO JAEATEIbHOCTh, B TOM UHCIIE YMEHHE YUUTHCS Yy IPYTUX JIIOJIEH,
npuoOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTUX;

e HEOOXOAMMOCTHIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucCie (OPMYyIUPOBATH HJIEH, MOHSTHS,
TUTIOTE3bl 00 OOBEKTaX W SBIEHUSAX, B TOM YHCIE pPaHEE HE HM3BECTHBIX, OCO3HABATh JEHOUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

e CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK BBI3OB,
TpeOyIOIMii KOHTPMEpP, KOPPEKTUPOBATh MPHUHUMAEMbIE pPEIIeHUS W ACUCTBHS, (OPMYyTUPOBATH H
OIICHUBATh PUCKHU U TTOCJIECTBUSI, OPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeameTHbie pe3yibTaThl OCBOCHHSI MpOTrpaMMbl yueOHOTO Kypca «l'eomMeTpus» XapaKTepH3YIOTCS
OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OeliCMBUAMU,

VHUBEPCAbHBIMU KOMMYHUKAMUBGHBIMU OCliCMBUAMU U YHUBEPCATIbHbIMU PeZYIAMUSHBIMU OeliCTEUIMU.



1) Vuueepcanvuvie noznasamensmule Oeticmsus obecneuugaiom Gopmuposanue 06a308blX KOSHUMUGHBIX
npoyeccos 00yuarowuxcs (0ceoeHue Memooo8 NOHAHUSL OKPYICAIOWEe20 MUpd; HPUMEHEHUe JIO2UYECKUX,
UCCc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Bba3oBble Jiornyeckue AeicTBUA:

BBISIBIIAITh M XapaKTepU30BAaTh CYIIECTBEHHBIC IPH3HAKKM MaTeMaTHYEeCKUX OOBEKTOB, IOHSATHH,
OTHOLICHUH  MEXAYy MOHATUAMHU; (QOPMYJIUPOBaTh ONpEAETICHHUA IOHATHH;  yCTaHABIMBATh
CYIIECTBEHHBIH TpHU3HAK KIACCH(PHUKAIMKA, OCHOBAaHUS Ui OOOOIIEHHST M CpaBHEHUS, KPUTEPHUH
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMPOBATH U MPEOOPa30BHIBATh CY)KICHHS: YTBEPAUTEIbHBIC U OTPHUILIATEIIBHBIE,
€IMHUYHbIE, YACTHbIE U OOIIKE; YCIOBHBIE;

BBISIBIISITh MAaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M W NPOTUBOpeuMs B (pakTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUAX; INpeAjsaraTb KPUTEPUM JUIsL BBIABICHHUS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEYU;

JIeJIaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHUKH, NE€AYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOYCHUMH,
YMO3AKJIFOUCHUH 10 aHAJIOTHUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KACHUHN (IpsAMbIE U OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITENIHO HECJIOKHBIE J0KA3aTEIbCTBA MaTEMaTHYECKHX (DaKTOB, BBHICTPAWBATh apryMEHTAIHIO,
IIPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBAaTh COOCTBEHHBIE PACCYKACHMUS;

BBIOMPATH CIIOCO0 pemeHus: yaeOHON 3aauul (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEUICHHUS, BHIOMPATH
HaunboJee MOAXOIAINN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUA:

MCII0JIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUN HHCTPYMEHT MO3HAHHS; (HOPMYIHPOBATH BOMPOCHI,
buKcupyoIIue MPOTUBOpPEUHEe, MPOOIEMy, CaMOCTOSATEIBHO YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MMO3HIINI0, MHCHHE;

MIPOBOJIUTH [0 CaMOCTOSATEIBHO COCTABJACHHOMY ILIAHY HECIOXHBIN OSKCIIEPUMEHT, HEOOIBIIOE
UCCIICIOBAaHKE 0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUECKOro 0OBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXJTy COOOM;

CaMOCTOATEIILHO (hOPMYIIHPOBaTh 0000IEHHS U BBIBOIBI 110 Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
HCCIICI0BaHMsI, OIICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTATOB, BBIBOJOB U 000OIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAK)KE BBIIBUTaTh MPEIIIONI0KEHHS O €r0 Pa3BUTHH
B HOBBIX YCJIOBUSAX.

Pabora ¢ nnpopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M HM30BITOUHOCTh HMH(OpPMAlMU, JaHHBIX, HEOOXOIUMBIX Ji PEIICHUs
3a/1a4y;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHbBIX BHI0B
1 GOpM IMpeICTABICHHUS;

BbIOMpaTh (QopMy HpeiacTaBiIeHUs HHDOPMALMKM U WUIIOCTPUPOBATH pEIIAaeMble 3aJaud CXEMaMU,
JrarpaMMaMy, HTHOM rpaduKoi 1 uX KOMOUHAIMSMU;

OLICHMBATh  HAAEKHOCTb HMHGOpPMALMKU 1O  KPUTEPUSM, NPEUIOKEHHBIM  YUUTEIEM MU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvivie KOMMYHUKAMUGHbLE OClicMBUs.  06ecneuusaom  COPMUPOBAHHOCIb — COYUATbHBLX
HABbLIKOB 06yqaiou;uxcg.
Oourenue:

BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU M IENISIMU OOIICHHUS; SCHO,
TOYHO, I'PAaMOTHO BBIpAKaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IMMCbMCHHBIX TCKCTAX, AaBATb IMMOACHCHUA
0 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBAThH NOMYYEHHBIN Pe3yIbTarT;

B X0/I¢ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI, perraeMoin
3a/layd, BBICKA3bIBATh HJICW, HAIEJICHHbIE Ha TIOUCK PEIICHHs; COMOCTABISATH CBOMU CYXKJICHHUS C
CYXKACHUAMU APYTUX YYAaCTHHUKOB JgUaJIiora, O6H3py>KI/IBaTI) pasiiniue MU CXOACTBO HO3HHHﬁ; B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHS;

MIPEJICTABIIATh PE3yJAbTAThI PEIICHUS 3aJ1a4M, YKCIICPUMEHTA, UCCIICIOBAHMS, IPOEKTa; CAMOCTOSATEIHHO
BBIOMpATh JopMAaT BBICTYIUICHUS C YIETOM 3a7a4 MPE3EHTAIIMHA U OCOOCHHOCTEH ayIuTOPHUH.

CoTpyaHu4ecTBO:



MMOHNMATh U HWCIOJB30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBHIYaTbHOW pabOTHI MPHU pEIICHUU
y4eOHBIX MaTeMaTUYECKUX 3a]a4;

MPUHUMATH 1Ie]lb COBMECTHOW JEATEIbHOCTH, IUIAHMPOBATh OPTaHM3AIMIO COBMECTHOW pabOTHI,
pacrmpenenaTh BUABI PadOT, TOTOBApUBATHCS, OOCYXKIATh MPOIECC W Pe3yJbTaT paboThl; 0000maTh
MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPyNNoOBLIX (popmax paboThl (0OCYKIeHHUS, OOMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U
ap.);

BBITIOJTHATH CBOIO YacTh paObOThI U KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIMMIA MPOAYKT MO KpUTEPHUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynisamusnsie oeticmeus obecneuusarom @Gopmuposanue CMuLCI08bIX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBIIATh IUJIaH, aJITOPUTM pEIICHUs 33a4u (WM €ro 4acTh), BBIOMPATh CIIOCO0 peleHus
C y4€TOM HMEIOIIUXCS PEeCypCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHHH ¢ y4€TOM HOBOM HH(DOPMALIHU.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yJbTaTa pelieHus MaTeMaTHICCKOM
3aj1a4u;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTI'YT BO3HUKHYTbH IIPU PELUIECHHUM 3aJa4d, BHOCUTb KOPPEKTUBBHI B
JeSATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAJCHHBIX OIMOOK, BRISIBICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBHE pe3yJbTaTa ACSITENbHOCTH TOCTAaBJICHHOW LU U YCIOBHUSM, OOBICHSTH
MPUYUHBI JOCTHXKEHHUS WIM HEJOCTIKEHUSI 1€, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHI

7 kaacc

OcBoenue yueOHOro Kypca «['eomerpus» Ha YpoBHE 7 Kiacca JOJDKHO OOECIEeYMBATH JOCTHXKCHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

Pacnio3HaBaTh W3ydeHHBIE T€OMETPHUYECKHE (UTYpBI, ONpPENeNsATh WX B3aUMHOE PACIOJIOXKECHHE,
n300pakaTh TeOMETpUUYECKHe (PUTYpbI; BBITOJIHATH YEPTEXKH 10 YCIOBUIO 3a1auu. M3mepsaTs nuHelHbIe
U YTJIOBBIE BEJIMUMHEI. Pemars 3aauu Ha BBIYUCIICHUE IUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEaTbHON KHU3HH, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3innuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTekH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbcsl NpPU3HAKaMU pPABEHCTBA TPEYrOJBHUKOB, HCIIOIb30BATh IIPU3HAKM MW  CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEeILICHUH 3ajay.

[IpoBOANTH JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHMEM IT'€OMETPUYECKUX TEOPEM.

ITonp30BaTbcs INpU3HAKAMU PABEHCTBA IPSAMOYIOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEIUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEICHUU T€OMETPUYECKUX 3a/a4.
OmnpenensaTs NapalieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpblE O00pa3yeT C HUMH CeKyIlas.
OnpenensTe NapamieabHOCTh MPSMBIX € TOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJAHOM MPSAMON 10
TOYEK APYrOU MPSMOMN.

Pemars 3a1aun Ha kiieT4aroil Oymare.

[IpoBOIUTH BBIUMCIIEHUS W HAaXOAWTh YUCIOBBIE W OyKBEHHbIE 3HAUEHUS YIJIOB B I'€OMETPUYECKUX
3a/1a4ax C MCIHOJIb30BAHUEM CYMMBI YIVIOB TPEYrOJIbBHUKOB M MHOTOYI'OJBHHMKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NpPU TMEPECeYeHUH JABYX NapaijIeNIbHBIX MPSAMBIX CeKylled. PemaTh mnpaxkTuyeckue
3a/1a4y Ha HaXOXKJEHUE YTJIOB.

Brnaners mMOHATHEM TI€OMETPUYECKOTO MeECTa TOYEK. YMETh OMNpeNeNsTh OHCCEKTpHCY yriaa u
CEpEeIMHHBIN MTEPIEHIUKYIISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOYEK.

@opMyIMpOBaTh ONPEACIICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAaMeTpa OKPYKHOCTH, IOJIb30BAThCS
HX CBOMCTBaMH. YMETh MPUMEHSATH 3TH CBONCTBA MPU PEIICHUU 3a/1a4.

Biagers moOHATHEM OIMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETb HAaXOAUTh €€ LIEHTP.
[Tonb3oBaTbes pakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA [IEPECEKAOTCS B OJJTHOM TOUKE, U
0 TOM, 4TO CEPEIUHHBIE NIEPIEHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.
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Brnaners moHATHEM KacaTeNbHOW K OKPYKHOCTH, IIOJIb30BAaTHCS TEOPEMOM O MEPIECHIUKYISIPHOCTH
KacaTeJIbHOW U paJinyca, IpO BEIEHHOTO K TOUKE KACAHMUS.

[Tonp30BaTbCs TPOCTENIIMMU F'€OMETPUUECKUMH HEPABEHCTBA MU, IOHUMATh UX MPAKTUYECKHUI CMBICIL.
[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

8 kuacce
OcBoenne yueOHoOro kypca «['eomerpus» Ha ypoBHE 8 Kiacca JODKHO OOECIeuuBaTh JIOCTHIKECHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

PacriozHaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BAThCS UX CBOMCTBAMM IpU
pElIeHNH TeOMETPUYECKUX 3a/1a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B PELLICHUY 3a/au.
Brnanets nonsatuem cpenHeil TMHUM TPEYroJbHUKA U Tpareluu, IPUMEHSATh UX CBOMCTBA MPHU pEIICHUN
reOMETPUUYECKUX 3ajau.

[Tonb3oBatbess TeopeMoit daneca U TeopeMoil O MPOMOPLUOHAIBHBIX OTpe3Kax, MPUMEHITh UX s
pelIeHns IPaKTUYECKUX 3ajau.

[Tonb3oBatbes Teopemoii [Tudaropa amnst pemeHuss reOMETpUYECKUX U MPAKTHUECKUX 3a7au.

CrpouTh MaTeEMaTUYECKYI0 MOJIENb B NPAKTUYECKUX 3aJadax, CAMOCTOATEIbHO JENIaTh YepTEX U Ha
XOJUTh COOTBETCTBYIOIIUE JITTHHBI.

Bnanets moHATHAMU CHHYCa, KOCUHYCA U TAHT'€HCA OCTPOIo yria MNpsMOYroJbHOIO TPEYroJIbHUKA.
[Tonb30BaThbCs STUMU MOHATUS MU 7151 pEUICHHS MPAKTUYECKUX 3a]1a4.

3HaTh TPUTOHOMETPUYECKUE (PYHKLIMU OCTPHIX YIJIOB, HAXOAUThH C UX MOMOILBIO Pa3IMUYHBIE 3JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYrOoJIbHUKA («pEelIeHHe MPSIMOYTOJIbHBIX TPEeYroibHUKOBY). Haxomuts (c
MOMOIIBIO KaJIBKYJISITOPA) ITHHBI U YTIIBI [T HETAOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes dopMynamMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HaXO0XJACHUS COOTHOILIEHUHN MEXy TPUTOHOMETPUUECKUMHU BEINY

[IpuMeHsTh MONY4YEHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTeMaTHYeCKHe MOJETH AJs 3ajaad
peambHONH JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHHS C NPUMEHEHHEM TOA00HS U
TPUTOHOMETPUYECKHUX (QYHKIIHH (MOJIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

[Tonmp30BaThcs BEKTOpPAMHU, MOHUMATh MX T€OMETPUYECKUN W (PU3MUYECKUIA CMBICI, MPUMEHSITh UX B
pEIIeHNUN T€OMETPUUYECKUX U (PU3MUECKUX 3a7au.

[IpuMeHsITH cKaJIIpHOE TPOU3BEIEHNE BEKTOPOB AJIsl HAX0XK/IEHUS JJIMH U YIJIOB.

[Tonp30BaTbcsd METOAOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATH €r0 B PELICHHMM I'€OMETPUUYECKHUX U
MPaKTUYECKUX 3aj1au.

Haxomuth ocu (Miu HEHTPBI) CUMMETpUU (QUTYp, TPUMEHSTHh ABIKEHHUS TJIOCKOCTH B MPOCTEHIINX
cllydasx.

9 kaacce
OcBocnne yueOHOro kypca «['eoMmerpusi» Ha ypoBHe 9 Kiacca JOJDKHO OOECIeuMBaTh JIOCTHIKCHHE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

[IpuMeHaTh MpU3HAKY TTOA00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

HHAaMU.

Hcnons30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JIJISI HAXOXKJECHHUS PA3JIMUHBIX JIEMEHTOB TPEYrOJbHUKA
(«petieHue TPEYroIbHUKOBY), TPUMEHSTh UX MPU PEUICHIUH T€OMETPUYECKHX 3a/1ad.

Bragets monsTHsAME TpeoOpa3oBaHus O00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJO0OHBIX (PUTYD.
[Tonb30BaThes CBOMCTBAMH TMOAOOWS MPOU3BOJIBHBIX (UTYpP, YMETh BBIUUCIATH JUIMHBI U HAXOAWUTh
yriibl y Togo0HbIX Guryp. [I[puMeHsTh CBOMCTBA TTO100MS B TPAKTUYECKHUX 3a/1adax.

YMeTh NPUBOAUTH MIPUMEPHI MTOT00HBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbCsl TEOpeMaMu O MPOM3BEICHUHM OTPE3KOB XOPJ, O MPOU3BEIACHHH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJlbHOM.

Bragets mOHATHAMEU MPaBHJIBHOTO MHOTOYTOJIbHUKA, IJTUHBI OKPY>KHOCTH, JITHHBI IYyTH OKPY>KHOCTH U
paguaHHOM MEpHI yIriia, yMETh BHIYUCISTH IUIONIAb KPYra U €ro 4acTeu.

[IpuMeHATh MOTyYeHHbIE YMEHHS B TPAKTUUECKHUX 3a/1adax.



e Brmuuncnare (pa3nuuHbIMEH CIIOCOOaMH) IUIONIA/b TPEYrOoJbHUKA M TUIOIIAJW MHOTOYTOJIBHBIX (HUTYp
(TONB3yYACh, TA€ HEOOXOIUMO, KaJTbKYISITOPOM).

o [IpuMeHATH MONyuYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

e Brnazners MOHATHSIMU BIOHCAHHOTO W IIEHTPAIBHOTO YIJa, UCTIOIH30BATh TEOPEMBI O BITUCAHHBIX YTJIaX,
yriax MeXIy XOopAaMu (CeKyIIMMH) W YIJe MEXAy KacaTelbHOM W XOpAOW TpU peHIeHUH
TEOMETPHUCCKUX 33]1a4.

e Brnazerr mOHATHEM ~ ONUCAaHHOTO  YETHIPEXYTOJIbHUKA, TPHUMEHATh CBOMCTBA  OMHMCAHHOTO
YeTHIPEXYTOJIbHUKA TPU PEIICHUH 3a]1a4.

e [lpuMeHsATH MONyYEHHBIC 3HAHMA HAa TMPAKTHKE — CTPOMTH MaTEeMaTHUYECKHME MOJCTH Ui 3ajad
pealbHOM JKM3HM W TIPOBOAMTH COOTBETCTBYIOIIUE BBIYHMCICHUS C TPUMEHEHHUEM IOA00UsS U
TPUTOHOMETPHUH (TI0JIB3YSICh, T1Ie HEOOXOMMO, KAJbKYISTOPOM).

BHU/bI JAEATEJIBHOCTH YYAIIUXCHA, HAIIPABJIEHHBIE HA JOCTUXEHUE
PE3YJIbTATA

@®opMyJIMPOBAaTL OCHOBHBIE IIOHATUSA M oOmpeaciieHHus. Pacno3dHaBaThb H3Y4YEHHBIE I'€OMETPUYECKHE
Gburypsl, onpeaeasATb HUX B3aMMHOE pPAacIOJIOKEHHE, BBINOJIHATBL YepTEX 10 ycioBHio 3agauu. [IpoBoauTs
IIPOCTEUIINE NIOCTPOEHUS C ITOMOIUBIO LUPKYJISA U JuHEHKU. U3MepATh JIMHEMHBIE M YIJIOBBIE BEIMYMHBI
IEOMETPUUECKUX M MPaKTHYECKUX OOBeKTOB. OmNpemessiTh «Ha TIJa3» pa3Mepbl peaibHbIX OO0BEKTOB,
NPOBOAMTH TIpyOyI0 OLIEHKY HX pa3MepoB.PemiaTrs 3aaun Ha BBIYUCIEHUE JUIMH OTPE3KOB HBEJINYUH
yrioB.PemiaTs 3a7auu Ha B3aMMHOE pacrojiokeHue reomerpuueckux ¢uryp.IlpoBoaurts kiaccupukanuo
YTJIOB, BBIYUCJAATHIVHENHBIE W YIVIOBbIE BEJIWYHUHBI, HNPOBOAUTH HEOOXOAUMBIE JIOKa3aTEIbHbIE
paccyx/1eHHs.3HAKOMHUTBLCS ¢ HCTOPHel Pa3BUTHS T€OMETPUU

Pacno3HaBaTh napbl paBHBIX TPEYIOJbHUKOB Ha FOTOBBIX YEpTEkKax (C yKazaHWEM IpHU3HAKOB).BbIBOAMTH
clieicTBUS  (PaBEHCTB COOTBETCTBYIOIMX 3JEMEHTOB) W3 PAaBEHCTB TPEYrojlbHUKOB.DOpPMYJIHPOBATH
OIIPEJIEJIEHUS: OCTPOYrOJBHOIO, TYIOYTOJbHOIO, IPSIMOYTOJIBHOIO, PaBHOOEIPEHHOIO, PABHOCTOPOHHETO
TPEYTroJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEAMAHbl TPEYTOJIbHUKA; CEPEIMHHOIO MNEepHEHIUKYISApa OTPE3Ka;
IepuMeTpa TpeyrojibHuKa. @opMyIHpPOBaTH CBOICTBA U MPU3HAKK PaBHOOEIPEHHOIO TpeyroibHUKa.CTPOUTH
YepTEXKH, PelaTh 3aJa4M C I[IOMOINBIO HAXOXACHHUS DPAaBHBIX TPeyrojabHUKOB.IIpuMeHaTH nNpHU3HAKU
paBeHCTBA TMPSIMOYTOJBHBIX TPEYroJbHUKOB B 3anavyax.Mcnmoab3oBaTh 1udpoBble  pecypcsl  AJs
HccIeJ0BAHMSA CBOICTB M3yyaeMbIX (QUryp.

DopMyJIMPOBATH MOHATHE NIAPALIEIBHBIX IIPSIMBIX, HAXOAUTH ITpakTHUecKue npuMmepbl. U3yyaTs cBolicTBa
yIJI0B, OOpa30BaHHBIX MpPHU MEpPECEUEHUM MNapajulelbHbIX HpsAMBIX cekyueil. [IpoBoanTs n0Ka3aTesbCcTBA
MapajuIeIbHOCTU JIBYX MPSMBIX C IMOMOIIbIO YIJI0B, OOPa30BAHHBIX MPHU MEPECEUEHUU ITUX MPSMBIX TPEThel
npsMoil. BBIYMCISATH CyMMY YIJIOB TPEyrojibHMKa M MHoOroyrojbHuka.HaxoauTe uucioBbsle U OyKBEeHHbBIE
3HAQYEHMs YIJIOB B T€OMETPUYECKHX 3a7a4aX C MCIOJIb30BAHUEM TEOPEM O CyMME YIJIOB TPEYTOJbHUKA U
MHOI'OYT'OJIbHHUKA.

DopMyJIMPOBATh ONpeAeJeHUsI. OKPYKHOCTH, XOPJbI, THAMETPa U KacaTeJbHOU K OKpykHOCTU. M3yuaTh
UX CBOWCTBA, NPU3HAKU, CTPOUTHL 4eprexxku. McciaenoBars, B TOM 4HCIE MCHOJIL3YH HU(PPOBbLIE pecypcehl:
OKPY’KHOCTb, BIIMCaHHYK0 B YIOJ; LEHTP OKpPYKHOCTH, BIIMCAHHOM B YyIOJ; PaBEHCTBO OTPE3KOB
kacatenbHbIX. Ucnosb3oBath Merox I'MT mns nokaszarenbcTBa TEOpEM O MEPECEYEHUH OMCCEKTPHUC YIJIOB
TPEYTrOJIbBHUKA U CEPEAUHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TpeyrojibHHKa ¢ nomomeio I'MT. OBaageBars
NMOHATHAMM BIIMCAHHOW U OIIMCAHHOM OKPYKHOCTEU TPEYroJIbHUKA, HAXOAUTH LICHTPHI 3TUX OKPY>KHOCTEH.

Pemiate OCHOBHBIE 3aJaYM HA INOCTPOEHME: YIVIA, PABHOTO JAHHOMY; CEPEIMHHOIO NEPHEHAMKYJIApa
JAHHOTO OTpEe3Ka; MPAMOU, MPOXOAALICH 4Yepe3 NaHHYI0 TOYKY U IEpPHEHIUKYISPHOW [aHHOM IPSAMOW;
OMCCEKTPUCHI JAHHOTO yIia; TPEYrOoJbHUKOB MO Pa3IMYHbIM 3JIEMEHTaM.

HN3o00paxar, M  HAXOAMTHh HA  YEPTEkKAX  YETBIPEXYTOJBHUKA  pa3HbIX  BHJAOB M HX
351eMeHTH. DOPMYJIMPOBATh  ONpe/eJIeHUsl: TapajyieiorpaMMa, TNpsSMOYroilbHUKa, poMOa, KBajparta,
Tpanenuu, paBHOOOKOH Tpareuuu, NpsMoyroiabHoH Tpamnenuu. /loka3pIBaTh U MCNOJb30BaTh MPHU pelleHun
3a/1a4 NMPU3HAKU U CBOWCTBA: MapajuieiorpaMma, MpsSMOYrojbHUKA, poM0Oa, KBajipaTa, Tparnenuu, paBHOOOKOM
Tpaneuuu, NpsMoyrojasHol Tpanenuu. Il pumMmeHaTs MeToA yIBOCHU MeInaHbl TpeyroiabHuka. Mcnoab3oBarh
U POBBIE PECYPCHI ISl UCCIIEIOBAHUS CBOMCTB U3Y4aeMbIX (PUTYD.

IIpoBoaMTH NOCTPOEHMS C IOMOLIBIO IUPKYJISA U JUHEHKH C UCIOJIb30BaHUE TeopeMbl Paseca U TEOPEMBI O
MPONOPLUUOHAIBHBIX  OTPE3KaX, CTPOMTH  YETBEPTBIM  MpONOpLUUOHANbHBIM  OoTpe3ok.IIpoBoauTs
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A0KA3aTeJbCTBO TOTO, YTO MEIHWAHbl TPEYrOJbHUKA IEPECEKAIOTCS B OJIHOM TOYKE, U HAXOAHUTb CBA3b C
LIEHTPOM MacC, HAXOAMThb OTHOILIEHHE, B KOTOPOM MEAMAHbI JEeNsITcs TOYKOM ux mnepeceueHus. Haxoaurb
0/1I00HBIE TPEYTOJIBHUKH HA TOTOBBIX YEPTEXKAX C yKa3aHHMEM COOTBETCTBYIOIIUX MPU3HAKOB 10001 . PemiaTh
3aJa4M Ha NOJ00OHBIE TPEYTrOJIbHUKH C IMOMOIIBI0 CAMOCTOSITEILHOTO MOCTPOCHUS YEPTEKEW M HAXOXKACHUS
MOTI00HBIX TpeyroyibHUKOB.IIpoBOANTH JA0KA3aTeJIbCTBA c KCII0Jb30BAHUEM MIPU3HAKOB
nono6us./JlokaspiBaTh TpU NpU3HAKA MOAOOHS TpeyroiabHUKOB.IIpuMeHATH TONyYyeHHBIE 3HAHUS IPU
pPECIICHUU I'COMCTPUUICCKHUX U ITPAKTHYCCKUX 3a/1a4.

OBiageBaTh NMepPBUYHBIMU NpeACTABIeHHMAMH 00 o0miel Teopuu miomaau (Mepsl), GopMyJIHPOBATH
CBOIICTBa IJIomaau, BBIACHATH HX HaFJISIIIHBIf/i CMBICH.BLIBO)II/ITL (1)OpMyJIBI IIomaan mnapajuiejiorpamma,
TpeyrojbHUKa, Tpaneuuu u3 GopMyJibl IUIOMIAU MPIMOYTOoIbHHKA (KBagpaTa). BeIBoAUTH HopMyIibl IuIomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA Yepe3 [MaroHajl u yroa Mexay Humu. Haxoaurts 1wiomanu ¢uryp,
M300paXEHHBIX Ha KiIeT4aTod Oymare, MCHOJb30BaTh pa30ueHue Ha YacTu U JoctpoeHue.Pa3douparb
NpPUMePbI KCIOJIb30BAHUS BCIIOMOTATEIbHON IUIOLIAAM JIS pelieHuss reomeTpuueckux 3anad. Haxoaurs
wioaau moJo0HBIX (puryp. BelumeasiTe IIIOMAaU pa3IMdHbIX MHOTOYTOJIbHBIX ¢Guryp.Pemars 3agaum Ha
IJIOIIAIb C IPAKTUYECKUM COACPIKAHUEM

JokasbiBath Teopemy lludaropa, memoab3zoBarbeé B NMPAKTUYECKUX BBIYUCICHUAX. DOpPMYJIHPOBATH
OTIpE/ICTICHUS] TPUTOHOMETPUYECKUX (YHKIMI OCTPOro yria, MPOBePATh WX KOPPEKTHOCTH.BHIBOAUTH
TPUTOHOMETPUYECKHE COOTHOILIEHHUS B MPSMOYroJbHOM TpeyroibHuke.McenenoBaTb COOTHOLICHUSI MEXKAY
CTOpOHAMHU B TPSMOYTOJIbHBIX TPEYrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.Mcnoab3oBaTh (GopMyIibl
NPHUBEACHUS ¥ OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO I HAXOXKICHUSCOOTHOIICHUN MEXIy
TPUTOHOMETPUUECKUMH (YHKIUSAMHU PA3IUYHbIX OCTPBIX YriIoB.IIpuMeHSITH MONydYeHHbIE 3HAHMS U YMEHUs
MIPH PEIICHUN MPAKTHYECKUX 3a7au.

®opMyJIMPOBaTh OCHOBHbBIE OIIPENEICHUS, CBA3aHHbIE C yrlaMM B Kpyre (BOMCAHHBIA  yroil,
LUEHTpadbHBIA yron). HaxoauwTs BHOHMCaHHBIE YIJIBI, OMHUPAIONIUECS HAa OAHY AYTY, BBIYHUCIATH YIJBI C
IMOMOIIBIO TCOPEMEI O BIIMCAHHBIX YIJIaX, TCOPEMbI O BHMCAHHOM LIGTI)IpéXYI‘OJII)HI/IKe, TCOPCMBI O HCHTPAJIBHOM
yrie. WceenoBaTrb, B TOM 4HCIE C MOMOMIbIO IUGPOBBIX PECYpCOB, BIHCAHHBIE u OTHMCaHHBIE
YETHIPEXYTOJIbHUKY, BBIBOAUTH WX CBOMCTBA M TNpu3Haku. McmoJib30BaTh STH CBOWCTBA U MPU3HAKU TPHU
pemienuu 3anad. Pemars 3a1aum Ha

MOBTOPCHUCHIIIIOCTPUPYIOINHEC CBA3U MCXKAY pa3JIMUYHBIMU YaCTAMHU KypcCa

®opmMy.IHpOBaTH  ONpeleJeHUATPUTOHOMETPUUECKUX (QYHKIUN TYNBIX M MpsMbIX YIJI0B.BbIBoaUTH
TEOpEMY  KOCMHYCOB M  TEOpPEMY  CHHYCOB(C  paAMycoM  ONHMCAaHHOHM  OKpyxkHOCTH).Pemartn
TpeyroJibHUKU. PemiaTte mpakTUdyeckue 3aJadyd, CBOJAIIMECH K HAxXOXKICHUIO pa3lIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA

OcBauBath TNOHATHE MpeoOpa3oBaHus noaodus.MccieaoBaTh OTHOIIEHUE JTUHEHHBIX 3JI€MEHTOBDUTYD
npu npeodpazoBanuu nonoousi. HaxoauTernpruMepsl Mogo0us B OKPYKAIOIIEH NeHCTBUTENIHHOCTU. BHIBOAUTH
METPUYECKUE COOTHOLIECHUS MEXIY OTPE3KAMH XOPJ, CEKYIIMX U KacaTeIbHBIX C UCIIOJIE30BAHUEM BIIMCAHHBIX
VIJOB M TOAOOHBIX TpEyroibHUKOB.PemaTh reoMerpuueckue 3aJaud M 3aJadyd U3 PEaJTbHOW KU3HU C
HCTOJIb30BAHUEM I10I00HBIX TPEYTOJILHUKOB.

Hcnonb3oBaTh BEKTOPHl KakK HaIPaBJIEHHBIE OTPE3KH, MCCIeI0BATh I€OMETPUUECKUN (IIepeMellleHue) U
¢u3nyeckuil (Cuia) CMBICIBI BEKTOPOB.3HATh OMNpede]eHHs] CYMMbl M Pa3HOCTH BEKTOPOB, YMHOXEHHs
BEKTOpa Ha 4YHUCIO, MCCIeI0BAaThb TE€OMETPUYECKMH M (U3MYECKUH CMBICIBI 3TUX onepanuil. Pemarb
F€OMETPUYECKHUE 3aaud C HUCIOJIb30BAaHUEM BEKTOpPOB.PackiiagblBaTh BEKTOpP IO JIBYM HEKOJUIMHEAPHBIM
BekTOpaM.cnmoJib30BaTh  CKaJIsIPHOEC  NPOU3BEIACHUE  BEKTOPOB, BBIBOJAMTb  €r0  OCHOBHBIE
CBOMCTBA.BBIYHCJAATE CyMMy, Pa3HOCTb U CKaJsIPHOE IIPOM3BEIEHUE BEKTOPOB B KoopauHaTax.IIpumeHATH
CKAJIIPHOE ITPOM3BEJICHUE I HAXOXKAEHUS IUH U yriioBOcBanBaTh NMOHATHE NPSIMOYTOIBHON CHCTEMBI KO-
OpAMHAT, ACKAPTOBBIX KOOPAMHAT TOYKU.BBIBOAUTHL ypaBHEHUE IIPAMOM U OKPYKHOCTH. BbIAEJIATH MOJIHBIN
KBaJpaT I HaXOXJACHUS LIEHTPa U PaJlyca OKPYKHOCTH 1O €€ ypaBHEHUIO. PemiaTh 3a1a4u Ha HaxXO0KJICHNE
TOYEK IIEPECCUCHMS MPAMBIX U OKPYKHOCTEH C IOMOIIBIO MeToxa KoopauHar.Mcemouib30BaTh CBOMCTBA
yriaoBoro ko3¢ duureHTa npsMoil mpu petieHny 3a1ad, Ui ONpeesIeHNs PACTIONOKEHHS IPSAMOIL.

IIpuMeHATL KOOpAMHATBHI IIPU PELICHUHM TE€OMETPUYECKUX W NPAKTUYECKUX 3a1ad, Ui IOCTPOCHUS
MaTeMaTHYeCKUX Mojenell peanbHbIX 3aaad («veroa KoopauHaty).Iloab3oBaTbesi Aii MOCTPOCHHS U
UcclieIoBaHU U(PPOBBIMU pecypcaMu.3HAKOMHUTBLCS € HCTOPHEl pa3BUTHs F€OMETPUHI
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@DopMyJIMPOBATH ONPEIEICHUE NPABUIBHBIX MHOTOYTOJIbHUKOB, HAXOAMTHh UX 3JieMeHThl.[lo1b30BaTHCH
MOHSATUEM JJIMHBI OKPYKHOCTH,BBEAEHHBIM C IIOMOIIBIO MPABWIBHBIX MHOTOYTOJIbHUKOB, ONPEAEISATh YUCIIO0
L], nnuHy Oyrd U paaua"Hyro Mmepy yria.llpoBoauTs mepexoia OT paiMaHHOW Mepbl yIyia KIpagyCHOU M
Hao0o0poT.OnpeaesiTh wiomanas kKpyra.BeiBoguTs ¢GopmMyJibl (B rpaayCHON W pajMaHHOMMEpE) ISl JUIUH
IyT, TUIOIIAJEH CEKTOPOB U CErMEHTOB.BhIUMCIAATH TUIOMAIu (GUTYp, BKIIOYAIOMINX JJIEMEHTH OKPYKHOCTH
(xpyra).Haxoauth miomaau B 3a/1a4axX peaqbHOM KU3HU

Pa3ouparnb MIPUMEPBHI, WJUTIOCTPUPYIOLLIHE MTOHATHS JIBH>KCHUS, LIEHTPOB u ocen
cUMMETpUU. DOpPMYJIMPOBATH OIPEICICHUS MapaJUIEIbHOTO IIEPEeHOCa, MOBOPOTa M OCEBOM CHUMMETPHHU.
BbIBOAUTH X CBOMCTBA, HAXOAUTH HEMOJABHKHBIE TOUKA. HAX0AMTH LIEHTPBI U OCU CUMMETPUN MTPOCTEUILINX
¢buryp.lIpuMeHsITH NapaieNbHbIN MEPEHOC U CUMMETPHIO MPU PElICHUH FeOMETPHUUECKHX 3adau (pa3ouparb
npuMepsl). Acnoib30BaTh sl IOCTPOSHUS U UCCIISTIOBAaHUHN IU(PPOBBIC PECYPChI

CUCTEMA OLHEHKH JOCTUXEHUS INIJNIAHUPYEMBbBIX PE3YJIIBTATOB

OneHuBaHue Kak caMoro npoiiecca Mo3HaHusl, Tak U €ro pe3yabTaTOB PACCMaTPUBACTCS KaK OJTHA M3 BaXKHBIX
npo6ieM 00ydeHus:, pereHrue KOTOPOi MPU3BAaHO IOMOYb YUUTEIIO BEIOpaTh Hanbosee 3(pPpeKTUBHbBIC TPHEMBI
U CpelcTBa 00y4yeHus, KOTOpble ObI MOTHBHPOBAIIM yYAIIUXCS K Pa3BUTHUIO U JalbHEHIIEMY MPOABHKEHUIO B
MIO3HAHUMU.

Cucrema oOlLIeHMBaHUA JOJDKHA OBITH YCTPOEHA TaK, YTOOBI C €€ TOMOIIBIO MOYKHO OBLIO:

* YCTaHaBJIMBATh, YTO 3HAIOT U TIOHUMAIOT yYalIHeCs O MUPE, B KOTOPOM KHUBYT;

* MOTy4aTh 001y U 1udepeHIupoBaHHYI0 HHPOPMAIIHIO O MPOLIECCe MPENOIaBaHus U MPOIIecCce YUeHUs;

OTCIICKMBATh WHIUBUAYAIbHBI IpOrpecc ydamuxcs B JOCTHKeHMH TpeboBaHuil cTaHmapra, U B
YaCTHOCTH B JIOCTHXKEHUH TIAHUPYEMBIX PE3yIbTaTOB OCBOSHUS IPOrpaMM OCHOBHOTO 00pa30BaHuUS;
- obecrnieunBaTh OOPATHYIO CBA3b: YUUTEIb — YUALUICSI — POAUTENH;
orciexxuBath 3(G(HEKTUBHOCTh peann3yeMoit yueOHol mporpammel.B coorBerctBun ¢ Konuemnmueit
denepabHOTO TOCYIapCTBEHHOTO oOpaszoBarenbHOoro cragaapra (OI'OC) cuctema OLEHWBAHUS CTPOUTCS HA
OCHOBE CIIEJYIOIIUX OOIIUX NPUHYUNOS.

OueHuBaHue  SBISETCS NOCMOAHHLIM — NPOYEeccoM, €CTECTBEHHbIM OOpa3oM HMHTETPUPOBAHHBIM B
00pa30BaTeNbHYIO MPAKTUKY.

-OnleHuBaHNE MOXKET OBITh TOJBKO KpumepuaibHuviM. OCHOBHBIMH KPUTEPUSIMH OLIEHHBAHUS BBICTYIAIOT
OKUJIaeMble Pe3yIbTaThl, COOTBETCTBYIOIINE 00pa30BaTEIbHBIM (Y4EOHBIM) LIETISM.

‘O1ieHUBaTBHCSI C IMOMOIIBI0 OTMETKH MOTYT MOJIbKO pe3yibmamsl OesmelbHOCmy YIeHUKa, HO HE €ro
JTUYHBIE Ka4eCTBa.

-O1eHUBaTh MOXKHO MOILKO MO, Yemy y4am.

‘Kputepuu olieHMBaHUS U aTOPUTM BBICTABJICHUSI OTMETKH 3apaHee u3gecmusl U MeJaroram, U yqaruMcs.

-Cuctema OIICHMBAHHUS BBICTpaMBAaeTCs TaKUM 00pa3oM, 4YTOOBI yuawuecs 6KIOUANUCL 6 KOHMPOIbHO-
OYEHOUHYI0 OesamelbHOCMb, IPUOOpeTast HaBBIKH U MIPUBBIYKY K CAMOOYEHKe.

OneHka JIMYHOCTHBIX PE3yNbTaTOB MOXKET OCYIIECTBISATHCS B XOJI€ BHEIIHUX HENEPCOHU(PHUIMPOBAHHBIX
MOHUTOPUHIOBBIX ~ HCCIEIOBAaHMA C  NpPUBJICUEHHEM  CIEUUAIUCTOB, OO0JaJaloUMX  HEO0OXOAMMOM
KOMIIETEHTHOCTBIO B c(hepe MCUXO0JOTUUECKON AUATHOCTUKH Pa3BUTHS JIUUYHOCTH B MTOJIPOCTKOBOM BO3pPACTE.

JIOCTH)KEHHE METallpeIMETHBIX Pe3yJbTaTOB MOXKET MPOBEPATHCS B PE3yJbTaTe BBINOJHEHMS CIELUAIBHO
CKOHCTPYMPOBAHHBIX JUAarHOCTMUYECKHX 3a/lad, HaNpaBJIE€HHBIX Ha OLEHKY YpPOBHSA C(OPMHUPOBAHHOCTU
KOHKpeTHOro Buaa YVY/I;

*IOCTH>KEHHE METaIlpeIMETHBIX Pe3yJIbTaTOB MOXKET pacCMaTpUBAThCA KaK MHCTPYMEHTAJIbHAs OCHOBA (MU
KaK CpEeACTBO PELIEHMs) U KaK YCJIOBHE YCIEUIHOCTH BBIMOJIHEHUS Y4EOHBIX U Y4eOHO-TPAKTUYECKUX 3ajay
cpeacTBaMu y4eOHbIX mpeaMmeToB. To ecTb B 3aBUCHMMOCTH OT YCHEIIHOCTH BBIIOJHEHHUS MPOBEPOYHBIX
3aJJaHUi MO0 MaTeMaTUKe M JPYI'MM IpeaMeTaM C YYeTOM JOIMYIIEHHBIX OMMOOK MOKHO CJeNaTh BBIBOJ O
c(OpMUPOBAHHOCTH Psijia MO3HABATEIbHBIX U PETYJISATUBHBIX JEHCTBUM ydaluxcs;

* IOCTMJKEHUE METAIllPpEIMETHBIX PpE3YyJIbTaTOB MOXET MpPOSBIATECA B  YCHEHIHOCTH  BBIIOJIHEHUS
KOMIUIEKCHBIX 3aJJaHUI Ha MEXIPEAMETHON OCHOBE WJIM KOMIUIEKCHBIX 33JaHUI, KOTOPBIE MTO3BOJISIIOT OLEHUTD
YHUBEpCaJbHbIE YUeOHbIE IEHCTBHS HA OCHOBE HABBIKOB pabOTHI ¢ HH(pOpMaLUEH.

[To wtoram BeIMOTHEHUs PAOOT BBIHOCHUTCS OIleHKA (TIpsiMasi WJIM OMOCpenoBaHHAs1) C(OPMHPOBAHHOCTH
OOJIBIIMHCTBA TIO3HABATENIBHBIX YYEOHBIX JIEHCTBMH W HaBBIKOB pabOThl ¢ HMHpOpMaLuei, a TaKxke
oTocpeIoBaHHast OlleHKa COPMUPOBAHHOCTH psiZla KOMMYHUKATUBHBIX U PETYISTUBHBIX AEHCTBUIA.
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[Ipn oueHke NpeaMETHBIX pPE3ylIbTATOB CIEAYET UMETh B BHJIY, UTO JOJDKHA OLEHUBATHCS HE TOJBKO
CIIOCOOHOCTh Y4alllerocsi BOCIPOU3BOIUTh KOHKPETHBIC 3HAHUSA M YMEHUS B CTaHIAPTHBIX CUTyallUsAX (3HaHHE
JITOPUTMOB PEILICHUs T€X WIM WHBIX 3a/1a4), HO ¥ YMEHHE UCIIOJIb30BaTh 3TU 3HAHMS MPHU PElIeHUH y4eOHO-
MIO3HABATENBHBIX M YU€OHO-TIPAKTUUECKUX 3a/]a4, [IOCTPOECHHBIX Ha IPEAMETHOM MaTepHaje ¢ UCIOIb30BaHUEM
METaNpeIMETHbIX JICHCTBHIA; yYMEHHE TNPUBOJIUTH HEOOXOAMMBIC TMOSICHEHUS, BBICTPAWBATh LIEMOYKY
JIOTHYECKUX OOOCHOBaHUI; yMEHHE CONOCTAaBIIATh, aHAJIU3UPOBATh, JI€JIaTh BBIBOJ, 1104ac B HECTAHAAPTHOMN
CUTYalluu; YMEHHE KPUTUUYECKU OCMBICIMBATh IOJYYEHHBIH PE3yJIbTaT; YMEHHE TOYHO U IIOJIHO OTBETUTH HA
IIOCTaBJIEHHBIN BOIMPOC.

OpHUM W3 CpeACTB HakoIuieHUs uH(opManuu 00 00pa3oBaTENbHBIX PE3yNbTaTaX YYaIlerocs SBISETCS
noprdenp  goctwkeHuid  (moptdomnuo). [lopmporuo  docmudicenuti MpeCTaBiIsieT Cco00H  CIEHAIBHO
OpPTaHU30BaHHYIO NOJAOOPKY paboT, KOTOpbIE JEMOHCTPHPYIOT YCHIIMS, HpPOTpecc U  JTOCTHIKECHUS
o0yyJaromerocsi B paziIuuHbIX oOsacTsaxX. Pe3ynbTaramu, BIMSIONIMMU Ha KOHEUHYIO WUTOTOBYIO OLIEHKY H
3a()UKCUPOBaHHBIMH B  MOPT(HOIUO y4YEHHMKA, MOTYT OBITb TpaMOTBl, JAWUIUIOMBI, CEpPTH(HKATEHI,
MOJTBEPKJAIOUINE y4YyacTHE€ M JIOCTHIKEHUS OOYYarolerocss BO BHEYPOUYHOH JEATENbHOCTH: YydacTHE B
KOHKYpCax, BbICTaBKaxX pa3jIMYHOIO YPOBHS; MOOE€la B KOHKYpCax, BbICTaBKaX, COPEBHOBAHMSX; Y4acTHE B
HAy4YHO-NPAaKTUUECKUX KOH(EpeHLUsAX; aBTOpPCKHE IyONMKAallMM B M3JAaHUSAX BbIINIE LIKOJBHOIO YPOBHS;
aBTOPCKHE MPOCKTHl, HM300pETECHHUs; TMOJIY4YEHHUE TPAHTOB, CTHUIECHAWN, NPEMHN, TPAKTAHCKUX HaArpasm;
JUMPOBaHKE B OOIIECNTPU3HAHHBIX pEHTHHIAX.

[Hoprdonuo Taxxe BKIOYALT:

‘TI0A0OPKY YYEHHYECKHX pPabOT, KOTOpas JAEMOHCTPUPYET HapacTalollMe YCIEIIHOCTb, 00bEM U TITyOUHY
3HaHUH, JOCTIKEHHE 00JIee BRICOKMX YPOBHEH pacCyXI€HUH, TBOPUECTBA, pe(IICKCHH;

*CHUCTEMaTU3UPOBAaHHbIE MaTepUallbl TEKYIEH OLIEHKU — OT/IEJIbHBIE JIUCThI HAOIIOIEHUH, OLIEHOUHBIE JIUCTHI
U pe3yiapTaTbl TEMaTHYECKOI'O TECTHUPOBAaHUS; BHIOOPOYHBIE MaTepHUabl CaMoOaHalW3a U CAMOOLIEHKH
y4aluxcs;

“MaTepualibl UTOrOBOI'O TECTUPOBAHMSI,;

‘pe3yJIbTaThl BHIIOJIHEHUS UTOIOBBIX, KOMIUIEKCHBIX padoT.

Jns momyueHust 0onee OOBEKTHBHOM M TOJHOM KapTUHBI 00 OCBOCHHMH YYalIMMHUCS 00pa30BaTeNbHBIX
IporpaMM npUMeHseTcs

Paznuunble BHIBI IPOBEPOUHBIX PaOOT (KaK MUCBMEHHBIX, TaK U YCTHBIX),
Texymas aTTectaiids  KOTOPBIC MPOBOJSATCS HEIMOCPEICTBEHHO B y4eOHOE BpeMsl IS OIEHKH YPOBHS

YCBOEHHUS yueOHOTo MaTepuana

Tun ucnelTaHus (MUCbMEHHBIM WM YCTHBIM), KOTOPBIN IMO3BOJSIET OLICHUTH

IIpomexxyrouHnas YPOBEHBb YCBOEHUS 00yUYaIOIMMUCS MPEIMETHOTO Kypca, a TaKkKe BCero oobeMa

arTecTalus 3HAHWUW, YMEHHMM, HaBBIKOB M  CIIOCOOHOCTEM  CaMOCTOSITEIBHOTO  €ro
HCIIOJIb30BaHUSI

Paznuunsle BHUBI pyOexKHBIX (aIMUHUCTPATHUBHBIX,

PyGexxnass  arrecramus
JTUArHOCTHYECKUX ) KOHTPOJIBHBIX paboT (Kak MHUCBMEHHBIX, TaK M YCTHBIX),

(anMHHUCTpAaTUBHAS,
KOTOpBIE TPOBOJATCS B y4eOHOE BpeMs Jis OIEHHWBAHHS JIFOOOT0 MmapaMerpa
JTMArHOCTUYECKas ) o
yueOHBIX JOCTI)KEHUN yUeHUKa
Hrorosas arrecramus OID, EI'D
IIpenmeTHBIE
OJUMITHAIEI,

MoOHUTOPHHT, TOPTHOIHO
KOH(epeHIIMH, TBOPUECKHE

KOHKYPCBI U T. AO.

TemaTnuyeckoe NJIAaHNPOBaAHUE

7 kiaacce
Tema Konnuects OnexkTpoHHBIE (IU(PPOBLIE)
/1 0 4acoB o0pa3oBaTenbHBIE PECYPCHI

12


https://pandia.ru/text/category/obrazovatelmznie_programmi/
https://pandia.ru/text/category/obrazovatelmznie_programmi/
https://pandia.ru/text/category/obrazovatelmznie_programmi/
https://pandia.ru/text/category/proverochnie_raboti/
https://pandia.ru/text/category/kontrolmznie_raboti/

OcHOBHbIE CBOWCTBA IPOCTENIINX
TreOMETpUUYECKHUX (HUryp

13 yacos

https://www.yaklass.ru/p/geometria/7-
klass/nachalnye-geometricheskie-
svedeniia-14930/priamaia-otrezok-
tochki-9703
https://resh.edu.ru/subject/lesson/4070/c
onspect/302537/

CMexXHBIE U BCPTUKAJIBHBIC YIJIbI

8 wacos

https://www.yaklass.ru/p/geometria/7-
klass/nachalnye-geometricheskie-
svedeniia-14930/perpendikuliarnye-
priamye-smezhnye-i-vertikalnye-ugly-
9886
https://resh.edu.ru/subject/lesson/7287/c
onspect/249698/

[Ipu3Haku paBeHCTBa TPEYTOJbHUKOB

14 yacos

https://resh.edu.ru/subject/lesson/7292/co
nspect/305759/
https://www.yaklass.ru/p/geometria/7-
klass/treugolniki-9112/pervyi-priznak-
ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-
klass/treugolniki-9112/vtoroi-i-tretii-
priznaki-ravenstva-treugolnikov-9739

AIMHUHUCTpaTHUBHAs KOHTpOJbHas padora 3a 1
IOJIyrOJiue

1 gac

CymMa yriioB TpeyroyibHHUKa

15 ygacos

https://www.yaklass.ru/p/geometria/7-
klass/sootnoshenie-mezhdu-storonami-i-
uglami-treugolnika-9155/summa-uglov-
treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-
klass/parallelnye-priamye-
9124/priznaki-parallelnosti-dvukh-
priamykh-svoistva-parallelnykh-
priamykh-aksio -9228
https://uztest.ru/exam
https://skysmart.ru/articles/mathematic/c
hto-takoe-ravnobedrennyj-treugolnik

['eomeTprueckue mocTpoeHUst

10 yacos

https://www.yaklass.ru/p/geometria/7-
klass/treugolniki-9112/okruzhnost-
radius-zadachi-na-postroenie-10433
https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/1408/

Wrorosas koHTposibHAsA paboTa

1 gac

Peseps

6 gacos

8 kiaacce

Tema

Konnuects
0 JacoB

DneKTpoHHbIE (IUPPOBHIS)
00pa3oBaTeNbHbBIE PECYPCHI

YeTbIpexyroibHUKU

19 yacoB

https://www.yaklass.ru/p/geometria/8-
klass/chetyrekhugolniki-
9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234
https://uztest.ru/exam
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https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-tochki-9703
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-tochki-9703
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-tochki-9703
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-tochki-9703
https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://resh.edu.ru/subject/lesson/4070/conspect/302537/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://resh.edu.ru/subject/lesson/7292/conspect/305759/
https://resh.edu.ru/subject/lesson/7292/conspect/305759/
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-treugolnikov-9739
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-treugolnikov-9739
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-treugolnikov-9739
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-9155/summa-uglov-treugolnika-vidy-treugolnikov-9171
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio_-9228
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio_-9228
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio_-9228
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio_-9228
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-priamykh-svoistva-parallelnykh-priamykh-aksio_-9228
https://uztest.ru/exam
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-10433
https://urok.1sept.ru/articles/617861
https://urok.1sept.ru/articles/617861
https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1408/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-parallelogramma-trapetciia-9234
https://uztest.ru/exam

https://resh.edu.ru/subject/lesson/2009/st
art/
https://resh.edu.ru/subject/lesson/2011/st
art/
https://ru.onlinemschool.com/math/form
ula/trapezium right/
https://ru.onlinemschool.com/math/form
ula/trapezium isosceles/
https://shkolkovo.net/catalog/planimetriy
a chast i/ravnobedrennaya trapeciya

Teopema ITudaropa

17 yacos

https://www.yaklass.ru/p/geometria/8-
klass/ploshchadi-fiqur-9235/teorema-
pifagora-dokazatelstvo-9225
https://uztest.ru/exam
https://resh.edu.ru/subject/lesson/1490/st
art/
https://skysmart.ru/articles/mathematic/t
eorema-pifagora-formula
https://resh.edu.ru/subject/lesson/2019/st
art/
https://resh.edu.ru/subject/lesson/2016/st
art/
https://skysmart.ru/articles/mathematic/o
snovnoe-trigopnometricheskoe-
tozhdestvo

AIMHUHUCTpaTHBHAS KOHTPOJIbHAs padoTa 3a 1
IIOJIYyrOJIue

1 gac

JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH

9 yacos

https://www.yaklass.ru/p/geometria/9-
klass/metod-koordinat-9887/uravnenie-
okruzhnosti-uravnenie-priamoi-
12247/re-bbd7dd94-cd7b-473e-b426-
96cch9cOefa3
https://resh.edu.ru/subject/lesson/3039/st
art/
https://resh.edu.ru/subject/lesson/2508/m
ain/

JBr>xeHue

6 gacos

https://www.yaklass.ru/p/geometria/9-
klass/dvizhenie-10434/poniatie-
dvizheniia-simmetriia-10437/re-
150d4afe-9334-462c-abe7-
22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-
klass/dvizhenie-10434/parallelnyi-
perenos-i-povorot-9251/re-35537b4b-
fe94-48de-8388-56489h9264¢e2
https://resh.edu.ru/subject/lesson/2010/m
ain/
https://infourok.ru/urok-po-matematike-
dlya-klassa-pravilnie-mnogougolniki-
reshenie-zadach-1178089.html

Bexkrops!

9 yacos

https://www.yaklass.ru/p/geometria/9-
klass/vektory-9232/pravila-slozheniia-i-
vychitaniia-vektorov-9239/re-ced6b05c-
480a-470e-aa88-

14



https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://ru.onlinemschool.com/math/formula/trapezium_right/
https://ru.onlinemschool.com/math/formula/trapezium_right/
https://ru.onlinemschool.com/math/formula/trapezium_isosceles/
https://ru.onlinemschool.com/math/formula/trapezium_isosceles/
https://shkolkovo.net/catalog/planimetriya_chast_i/ravnobedrennaya_trapeciya
https://shkolkovo.net/catalog/planimetriya_chast_i/ravnobedrennaya_trapeciya
https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225
https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225
https://www.yaklass.ru/p/geometria/8-klass/ploshchadi-figur-9235/teorema-pifagora-dokazatelstvo-9225
https://uztest.ru/exam
https://resh.edu.ru/subject/lesson/1490/start/
https://resh.edu.ru/subject/lesson/1490/start/
https://skysmart.ru/articles/mathematic/teorema-pifagora-formula
https://skysmart.ru/articles/mathematic/teorema-pifagora-formula
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2019/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://resh.edu.ru/subject/lesson/2016/start/
https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://resh.edu.ru/subject/lesson/3039/start/
https://resh.edu.ru/subject/lesson/3039/start/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://resh.edu.ru/subject/lesson/2010/main/
https://resh.edu.ru/subject/lesson/2010/main/
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235

721b08d27235https://www.yaklass.ru/p/
geometria/9-klass/vektory-9232/pravila-
slozheniia-i-vychitaniia-vektorov-
9239/re-a4104f06-42a6-4417-ac0a-
4e0c7ae17995
https://www.yaklass.ru/p/geometria/10-
klass/vektory-v-prostranstve-deistviia-s-
vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-
prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/m
ain/
https://www.yaklass.ru/p/geometria/9-
klass/metod-koordinat-9887/vektor-v-
sisteme-koordinat-9247/re-9dbdf20d-
28ae-4219-9d05-ae89cec4022a

HroroBast KoHTpOJbHAS paboTa

1 gacoB

Pezeps

6uacos

9 kJacc

Tema

Konnuects
0 4acoB

DnexTpoHHbIe (U POBLIE)
00pa3oBaTeNbHBIC PECYPCHI

[Tomo6ue puryp

14 gacos

https://www.yaklass.ru/p/geometria/8-
klass/podobnye-treugolniki-
9236/priznaki-podobiia-treugolnikov-
9525
https://resh.edu.ru/subject/lesson/2503/st
art/
https://www.yaklass.ru/p/geometria/8-
klass/podobnye-treugolniki-
9236/primenenie-podobiia-reshenie-
zadach-9482
https://resh.edu.ru/subject/lesson/3140/st
art/
https://resh.edu.ru/subject/lesson/2027/st
art/
https://resh.edu.ru/subject/lesson/2505/st
art/

Pemenne TpeyroibHUKOB

9 yacos

https://resh.edu.ru/subject/lesson/2017/st
art

AJMUHUCTpaTUBHAs KOHTPOJIbHAs padoTa 3a 1
HOJIYTOJ1e

1 yac

MHOroyrojasHUKH

14 gacos

https://www.yaklass.ru/p/geometria/9-
klass/dlina-okruzhnosti-i-ploshchad-
kruga-9241/pravilnye-mnogougolniki-
9246/re-983bb30f-8304-4d02-a739-
40bb351cbh45d
https://www.yaklass.ru/p/geometria/9-
klass/dlina-okruzhnosti-i-ploshchad-
kruga-9241/dlina-okruzhnosti-
ploshchad-kruga-9494/re-80ba7b3a-
£82¢-4b90-b115-ed6027b17826
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https://www.yaklass.ru/p/geometria/9-
klass/dlina-okruzhnosti-i-ploshchad-
kruga-9241/dlina-okruzhnosti-
ploshchad-kruga-9494/re-80ba7b3a-
e82c-4b90-b115-ed6027b17826
https://resh.edu.ru/subject/lesson/4733/c

onspect/

https://ege-
study.ru/ru/ege/materialy/matematika/vp

isannyj-i-opisannyj-chetyrexugolniki-i-
iX-svojstva/
https://uchitel.pro/onucannas-u-
BIIMCAHHASI-OKPY)KHOCTH/

[Tnomanu duryp

17 yacos

https://www.yaklass.ru/p/geometria/8-
klass/ploshchadi-figur-9235/formuly-
ploshchadei-parallelogramma-
treugolnika-i-trapetcii-9238
https://resh.edu.ru/subject/lesson/1493/st
art/
https://resh.edu.ru/subject/lesson/1492/st
art/
https://foxford.ru/wiki/matematika/plosc
had-treugolnika
https://shkolkovo.net/theory/42
https://foxford.ru/wiki/matematika/otnos
henie-ploschadey
https://infourok.ru/ploschadi-figur-na-
kletchatoy-bumage-formula-pika-
1487216.html
https://easy-physic.ru/ploshhadi-figur-
po-formule-pika/
https://resh.edu.ru/subject/lesson/2014/st
art/

OJIEMEHTHI CTCPCOMCTPpHUU

6 gacos

HroroBas KOHTPOJIbHAA pa60Ta

1 gac

Pezeps

6 yacos
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