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IHOACHUTEJIBHASA 3AIINCKA

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO KYPCA "TEOMETPUA"

Pabouas mporpamma no yuebnomy kypey "I'eomerpus” ans oOyqaromuxcst 8 kjaccoB papaboTaHa Ha
ocHoBe PDerepaIbHOrO TOCYIAPCTBEHHOTO0 00Pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00Iero oOpa3oBaHus
C Y4€TOM U COBPEMEHHBIX MUPOBBIX TPEOOBAaHUIA, PEABABIIEMbIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U
TpaaUIHA POCCUIICKOTO 00pa3oBaHMs, KOTOPbIe 00ECTIEYUBAIOT OBJIAICHHE KIIOUEBBIMH KOMIETEHIIUSIMH,
COCTaBJIIOIIUMH OCHOBY JJISl HEIIPEPHIBHOTO 00Pa30BaHMsI U CAMOPA3BUTHUS, a TAKXKE LIETOCTHOCTD
OOIIEKyIBTYPHOTO, TMYHOCTHOTO M TIO3HABATENFHOTO pa3BUTHUs oOyyaromuxcsa. B mporpamme ydreHbl
uaenu nojoxenus KoHuenum pa3BuTs MaTeMaTuieckoro oopaszoBanus B Poccuiickoii @eneparun. B
smoxy upoBoii TpaHcHopMaIK BceX cep YeIOBEUSCKOM NeITEIIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0e3 0a30BOI MAaTEeMaTUYECKON MOATOTOBKH. YKE B IITKOJIE
MaTeMaTUKa CIIy)HUT ONOPHBIM MPEIMETOM ISl U3YUYEHHUS] CMEXHBIX JUCLUIUIMH, a MOCIE IIKOJIBI
peanbHON HEOOXOIUMOCTBIO CTAHOBHUTCSI HETIPEPhIBHOE 00pa3oBaHKe, YTO TPEOyeT MOJIHOLEHHON 6a30BOi
0011e00pa30BaTeILHOM MOATOTOBKH, B TOM YUCIIE 1 MATEMAaTUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIM JHU PACTET YHUCIIO MPO(ECccuil, CBA3aHHBIX ¢ HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIOTHYECKUX 00JacTAX, U
Jake B TyMaHUTapHBIX cepax. Takum 00pazom, Kpyr IIKOJIBHUKOB, I KOTOPBIX MaTeMaTHKa MOXKET
CTaTh 3HAYMMBIM MIPEIMETOM, PACIIUPSICTCA.

[TpakTHdeckas MoJIe3HOCTh MAaTEMaTHKH 00YCIIOBIIEHA TE€M, UTO €& MPEeIMETOM SIBIISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBI HAIIIETO MUPA: IPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOIICHUS
OTIIPOCTEHIINX, YCBAMBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAyYHBIX U TMPUKIAJHBIX UeH. be3 KOHKpEeTHBIX MaTeMaTUYeCKUX 3HAHUN 3aTPyIHEHO
MOHUMAHHUETIPUHIIUIIOB YCTPOHUCTBA M UCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U
MHTEpHpeTans pa3HooOpa3HOi COIMATbHON, SKOHOMUYECKOH, MOJUTUYECKONH HHPOPMALIUH,
Maod(pPeKTUBHA OBCEJHEBHAS PAKTUUECKAs AEATENbHOCTh. KakJOMy 4elTOBEeKYy B CBOCH KU3HH
MIPUXOUTCS BBITIOJIHATH PACUETH U COCTABIIATH AITOPUTMBbI, HAXOAUTh M IPUMEHATH (POPMYJIBI, BIAICTh
NPAaKTUYECKUMHU NPpUEMaMH T€OMETPUUECKUX U3MEPEHUHN U MOCTPOCHUH, YUTATh HH(POPMAIIHIO,
NPEJCTAaBICHHYIO B BHJIE TaOJIHUL, AUAarpaMM U Tpa(uKOB, )KUTh B YCIOBUSAX HEONPEIEIEHHOCTH U
MOHUMATh BEPOATHOCTHBIN XapaKTep CIy4alHBbIX COOBITHHA.

OnHOBpEMEHHO C paciupeHueM chep IprUMeHEHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bc€ Ooee
BaXXHBIM CTAHOBHUTCS MATEMaTHYECKUI CTUIIb MBIIIJICHHS, IPOSBIISIOLIUICS B ONIpeIeNEHHBIX
YMCTBEHHBIX HaBBbIKax. B mpoiecce u3ydueHus: MaTeMaTUKH B apCeHa MPUEMOB U METOJIOB MBIIIIICHUS
YeJI0BEeKa €CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCS MHAYKIUS U TEAYKIHs, 0000IIeHNe U KOHKpeTH3alus,
aHaJM3 ¥ CUHTE3, KJIacCu(UKaLus U cucTemMaru3anusi, abcrparupoBanue u aHanorusi. OObeKThI
MaTeMaTHYECKUX YMO3AKIIOUEHUH, paBuia KX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX
MOCTPOEHHIA, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHS (POPMYIIUPOBATH, 0O0OCHOBBIBATD U JI0OKA3bIBAThH
CY)XJICHHsI, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBILIIEHUE. Beymmas poib NpuHauIe)kUT MaTeMaTHKE U B
(bopMHUPOBAHUHN ANTOPUTMUYECKON KOMIOHEHTHI MBIIIIJICHUS U BOCOHUTAHUN YMEHUN AEHCTBOBATH TI0
3aJJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE M KOHCTPYHUPOBATh HOBBIE. B mporiecce pemieHus
3aJ1a4 — OCHOBO yueOHO 1esITeNbHOCTH Ha yPOKaxX MaTeMaTUKU — Pa3BUBAIOTCA TaKXKe TBOpUECKask U
MIPUKJIAHAS. CTOPOHBI MBIIIICHHS.

OOyuenne MmaTeMaTuke JMaET BO3MOXKHOCTh pa3BUBaTh y OOYy4alOMIMXCS TOYHYIO, PAIMOHAIBHYIO U
MHPOPMATUBHYIO pe4Yb, YMEHHE OTOMpaTh HauOojiee MOIXOMAALINE S3BIKOBBIE, CHMBOJMYECKHUE,
rpaduuecKue CpeicTBa U BRIPAKCHUS CYXKICHUH M HArJISITHOTO UX MPECTaBICHUS.

Heo0x01uMbIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00IIIee 3HAKOMCTBO
C METOJIaMH MO3HAHMS JeWCTBUTENLHOCTH, IPEJCTABICHUE O IPEIMETE U METOIaX MAaTEMaTHKH, UX OTIUYUI

OT METOJOB APYI'UX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUSI MaTEMaTUKH

IUISL pELICHUs] HAYyYHBIX M MPUKJIAAHBIX 3a7a4. TakuM o0pa3om, MaTeMaTnieckoe 00pa3oBaHUe BHOCUT

CBOM BKJIaJ B ()OPMHUPOBAHUE OOIIEH KyJIbTYpHl YeJIOBEKA.

M3yueHne MaTeMaTWKH TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCHHUTAHUIO YeNIOBEKA, MOHWMAHHIO
KpacoThl M W3SIIECTBA MAaTEMaTHUECKUX PACCYKICHUH, BOCHPHUSATHIO T'€OMETPHUECKUX (opm,
YCBOCHHIO HJIE CUMMETPHUH.

HEJIX U3YUYEHUSA YYEBHOTI'O KYPCA «'EOMETPUS»



«MaremaTuKy yXe 3aTeM Y4UThb HaJ0, YTO OHA YM B IOPSAIOK IPUBOAUT, — IINUCAJ BEJTUKUNA PYCCKUHI
yuyeHblii Muxann BacunbeBuy JIomoHOCOB. I B 3TOM COCTOMT OJ1HA U3 ABYX Lieel 00y4yeHHUs TeOMETPUH
KaKCOCTAaBHOM YaCTH MaTEMATHUKH B IIKOJIE. DTOM LIEJIN COOTBETCTBYET JOKA3aTeIbHAas! JINHUS
npernoaaBanus reomerpun. Creays npecTaBlIeHHON paboueil mporpaMmme, HaunHast ¢ CeIbMOTO Kilacca
Ha YpOKax reOMEeTpUH 00Yy4JaloIIHiCs yYUTCS MTPOBOAUTH JI0Ka3aTeNIbHbIC PACCYKICHHS, CTPOUTD
JIOTUYECKHUE YMO3aKIIOYEHUs, JOKa3bIBaTh UCTUHHBIC YTBEPIKIACHUS U CTPOUTH KOHTP IIPUMEPHI K
JIO’KHBIM, IIPOBOJIUTH PACCYKIAEHUS OT «IIPOTUBHOI0», OTINYAaTh CBOMCTBA OT IIPU3HAKOB,
¢dopmynupoBaTh 0OpaTHbIEC YTBEPKACHUSA. Y YCHHK, OBJIJCBIINI HCKYCCTBOM pacCyKaath, Oyaer
IIPUMEHATH €T0 U B OKPYKAIOLIEH KU3HMU.

Kak nucan reometp u neparor Urops @enoposuu Hlapbiruy, «1:01pMu, TOHUMAIOLUMU, YTO TaKOE
JI0Ka3aTelIbCTBO, TPYAHO U AK€ HEBO3MOKHO MAaHUITYJIMPOBATH». M B 3TOM COCTOUT BaKHOE
BOCIIUTATEIIbHOE 3HAUYCHUE U3YYCHUS T€OMETPUH, IIPUCYIIEE UMEHHO OTE€YECTBEHHOM MaTeMaTUIECKOM
mkoJie. BMecte ¢ TeM aBTOpBI MPOrpaMMBbl IPEIOCTEPETratoT YUUTENSI OT M3JIUIIHEr0 (hopMaIn3ma,
0COOEHHOB OTHOILIEHUH HavyaJ U OCHOBaHUHU reomerpun. Opanny3ckuit Matemaruk XKan /Ipenonne no
3TOMY NOBOJIY BBICKa3aJcs Tak: «UTo KacaeTcs AeNUKAaTHOM MpoOIeMbl BBEICHUS «aKCHOM», TO MHE
Ka)XeTCs, 4TO Ha MEPBBIX MOPaX HYKHO BOOOIIE U30eratb MpoOU3HOCUTH caMo 3TO ciioBo. C Ipyroit sxe
CTOPOHBI, HE CIIEAYyeT YIIyCKaTh HU OJHON BO3MOKHOCTHU AaBaTh IIPUMEPHI JJOTHYECKUX 3aKIIIOUCHUM,
KOTOpBIE Ky/a B OOJIbIIEH Mepe, YeM Uest aKCUOM, SIBIISIOTCS UCTUHHBIMU M €JUHCTBEHHBIMHU
JBUTATEIIMU MaTEMATUUECKOTO MBILIUIEHUS.

Bropoi1 nenbro n3ydeHust TeOMETPUU SBIISIETCS UCIIOIb30BaHUE €€ KaK HHCTPYMEHTA IIPU PEILICHUH KaK
MaTEMaTUYECKHX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLINXCS B peaJIbHOM skU3HU. OKOHYMBIIHN KypC
Te€OMETPHUH LIKOJBHUK JIOJDKEH OBITh B COCTOSIHMU OTIPENICIUTh T€OMETPUUYECKYIO (PUTYpY, OTIHCATh
CJIOBAaMH JJAHHBIM YepTEX MM PUCYHOK, HANTH TUIOIIAb 3eMEIBHOTO Y9acTKa, pACCUUTATh HEOOXOIUMYIO
JUTMHY OTITOBOJIOKOHHOTO Kabesst Ui TpedyeMble pa3Mephl Tapaxka sl aBTOMOOUIIS. DTOMY
COOTBETCTBYET BTOPAs,BBIYUCIIUTEIIbHAS JIMHUS B U3yYCHUH T'€OMETPUH B IIKOJIE. [laHHAs IpaKTUYeCKast
JMHUA ABJSIETCS HE MEHee BaKHOM, ueM nepBasi. Emé [naTton npeanuckiBai, 4ToOb! «Ipak/iaHe
[IpekpacHOro Tropo/ia HU B KOEM Cllydae He OCTaBIISLIM FT€OMETPHIO, BeJlb HEMAJIOBAXKHO JIaXke MoOOUHOE e
IIPUMEHEHHUE — B BOCHHOM JIEJI€ /14, BIIPOYEM, M BO BCEX HAayKax — JJI JY4LIErO UX YCBOCHUS: MbI BEb
3HaeM, Kakasi OeCKOHEYHas pa3HULA CYIECTBYET MEK/y YE€JI0BEKOM MPUYACTHBIM K T€OMETPUU U
HEMPUYACTHBIMY. JIJIsl 3TOTO YYUTETI0 pEKOMEHIYeTCsl TOAOMPATh 3a4a4H MPAKTHYECKOTO XapaKTepa JUIs
paccMaTpuBaeMbIX TEM, YUUTh IE€TE€H CTPOUTh MAaTEMAaTUYECKUE MOJEIIH PEaIbHbIX KU3HEHHBIX CUTYalLlUM,
IIPOBOJUTH BBIYMCIIEHUS U OLIEHUBATh a/IEKBaTHOCTh NOJY4EHHOTO pe3yapTaTta. Kpaline BaxHO
OYEPKUBATD CBA3U F€OMETPUHU C APYTMMU IIPEAMETaMU, MOTUBUPOBATH UCIIOJIb30BATh ONPEICIICHUS
reOMETPUYECKUX (PUTYp U TOHATHI, JeMOHCTPHPOBATH MPUMEHEHNE TIOJTYYEHHBIX YMEHUH B U3UKE U
TeXHUKE. DTH CBA3HM Haubosee sPKOBUAHBI B TeMax «Bekropb», « TpuronoMerpudeckue COOTHOIICHUS,
«Meton koopauHat» u «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY IJIaHY B 8 Kilacce M3ydaeTcsl yueOHbIM Kypc «l'eomMeTpusi», KOTOpBIH BKIIIOYAET
CIICAYIOIINE OCHOBHbBIE pa3ziensl conepxkanus: «l'eomerpuueckue QUIYpHl M UX CBOHCTBaY,
«M3MepeHne TreoMETpUYECKUX BEIMYMH», a Takke «JlekapToBbl KOOPIMHATBI HA IUIOCKOCTW»,
«Bexropsy, «JIBmkeHusmockoctu» 1 «lIpeoOpazoBanus mogoous».

VY4eOHbIH M1aH MperycMaTpruBaeT n3ydeHHe reOMeTprur Ha 6a30BOM YpOBHE, UCXOAs U3 68 yueOHbIX YacoB
B y4eOHOM roy.

COJAEPKAHME YYEBHOI'O KYPCA "TEOMETPUA

UYersipéxyroybauku. [lapamenorpamm, €ro npusHakv U CBOMCTBA. YacTHbIEe Ciay4yau napajieraorpamMmoB
(mpsIMOYTOJILHUK, pOMO, KBajapar), WX NPU3HAKM U CcBOMcTBa. Tpameuus, paBHOOOKas Tpamerms, e
CBOMCTBA U NpU3HAKU. [IpsmMoyronbHas Tpanenus.

entpansHas cumMmerpus. Teopema Paneca U Teopema O PONOPLHUOHATIBHBIX OTPE3KAX.
CpenHue TMHUM TPEeYrojbHHUKa U Tpaneuuu. LleHTp Macc TpeyrosibHHKa.

[Toobue TpeyroabHUKOB, KO3 dumenT nogoous. Ilpuznaku nonodust TpeyroabHUKoB. [IpuMmenenue
1o100usl IPH peIIeHNH MPAKTUYECKUX 3a/1a4.

CaoiicTBa momazeit reomerpuyeckux ¢puryp. @opmynsl 1Jisl UIOMIAIN TPEYroJIbHHUKA, MapajuieIorpaMmma,
pomba u Tpaneuuu. OTHOIIEHHE TIONMAAEH TOAOOHBIX QUTYD.
Brruncnenue miomazeii TpeyroJlbHIKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare.
Teopema [Tudaropa. Ilpumenenune teopems! [naropa npu pemeHnn NpaKTHYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOT0 yrjia IpsIMOYrOJbHOIO TPEYrojapbHuKa. OCHOBHOE TPUTOHOMETPUUECKOE



TOXJecTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30°, 45° u 60°.

BrucaHHbIe ¥ LIEHTPAIBHBIC YIUIBI, YTOJI MEKY KaCaTEeIbHON U XOPAOH. YTIIbI MEXAY XOPAAMU U
CeKyIMMU. BricanHble U ONMCAaHHBIE YETBIPEXYT OJIbHUKH. B3anMHOE pacnoiokeHue 1Byx
okpyxHocteil. Kacanue okpyxnocteid. OOmmue KacatenbHbIe K IBYM OKPYXHOCTSIM.

INJIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATBI

OcBoenue yuebHoro Kypca «I'eoMeTpus» JOIHKHO 00ecneunBaTh TOCTH)KEHNE Ha YPOBHE OCHOBHOTO
o0r1ero oOpa3oBaHus CIEIYIOUINX JIUYHOCTHBIX, METAIIPEMETHBIX U MTPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHI
JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4eOHOT0 Kypca «I eoMeTpus XapaKTepu3yloTCs:
IIarprnoTHyeckoe BOCIUTaHUE:

IIPOSIBJIEHUEM MHTEpEca K IIPOLUIOMY U HACTOSILEMY POCCUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOLLIEHUEM
K JOCTMKEHUSIM POCCUMCKMX MAaTEMATHKOB M POCCUUCKON MAaTEMAaTHYECKOM ILIKOJIBI, K MCIOJIb30BAHUIO
STUXJOCTIKEHUH B IPYrUX HAyKaX U MPUKIIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00513aHHOCTEH IpakJaHWHA U pealln3alliy €ro Mpas, MPeICTaBICHHEM O
MaTEeMaTHYEeCKUX OCHOBaX ()YHKITMOHHPOBAHUS PA3IMUHBIX CTPYKTYD, SBICHUH, IPOLIETYpP TPAXKIAHCKOTO
obmrecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYKIEHUIO ITHUECKHUX IPOOIIeM, CBSI3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUI HAYKH, OCO3HAHUEM BaXHOCTH MOPAJIbHO-3TUYECKUX
IIPUHIIUIIOB B JAESTEIBHOCTH YUEHOTO.

TpynoBoe Bocnutanue:

YCTAaHOBKOW Ha aKTMBHOE Y4aCTHUE B PEILICHUM MPAKTUUECKHUX 33/1a4 MaTEMAaTUYECKOM HaMpPaBI€HHOCTH,
0CO3HaHHEM Ba)XHOCTH MaTEeMaTHYECKOTo 00pa30BaHMs Ha MPOTHXKEHUU BCEH KU3HU [Tl YCIICITHOM
npo(hecCHOHATBHON AEATEIILHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM UM IOCTPOCHUEM MHIUBUAYATLHON TPAeKTOPHH 00pa30BaHUS M KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JdcTeTHYecKoe BOCIIUTAHNE!

CMOCOOHOCTHIO K SMOLIMOHATBHOMY U 3CTETHYECKOMY BOCHPUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 33134,
pELIEHUH, PACCYKACHUI; YMEHUIO BUAETh MATEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIME! B JEATEIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOIBI U 00IIECTBA, TOHUMAaHUEM MaTeMaTUYeCKONH HAyKH KaK
cepbl YeTOBEUECKON AEATEIILHOCTH, STAOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl pa3BUTHS LIMBUIIM3ALINY;
OBJIaJICHUEM SI3bIKOM MaTEMATUKHU U MaTEMAaTUYECKOU KyJIbTYpPOH KaK CpECTBOM MO3HAHUS MUPA;

OBJIaJIEHUEM MPOCTENIIIMMH HaBBIKAMU MCCIIEJOBATEIBCKOM 1EATENBHOCTH.
Pusznyeckoe BOCNIUTaHHE, (POPMUPOBaHUE KYJbTYPbI 3A0POBbs M SMOLMOHAJIBHOI0 0/1arONoJIyYus:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 370POBbs, BEAEHUS 3J0POBOTIO
oOpa3a )xu3HH (3[0pOBOE MUTAHKE, COANIAHCUPOBAHHBIN PEKUM 3aHATUN U OT/ABIXA, PETYIsIpHas
(bu3NUeCKasaKTUBHOCTD);

c(OpPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, TPU3HAHIUEM CBOETO MpaBa Ha OMMOKY M TaKOTO )K€ MpaBa
JIPYroro 4ejioBeKa.

JIKOJIOTHYEeCKOe BOCIIUTAHHUe:

OpHUEHTAIMel Ha MPUMEHEHUEe MAaTeMaTHYECKUX 3HAHUH JUIsl peIeHHst 3a1a4 B 00JIaCTH COXPaHHOCTH
OKpY’Karolllel cpeJipl, JIaHUPOBAHUS MOCTYNKOB M OLIEHKU UX BO3MOXKHBIX ITOCIIECTBUI IS
OKpYXKaroLEeHCpebl;
0CO3HAHHMEM TJI00AILHOTO XapaKTepa HKOJIOTUUYECKUX MPOOJIEM U IMyTel UX PELICHHUS.

JInuHOCTHBIE pe3yJbTaThl, 00ecneYnBaoIye AJaANTAINI0 00yYa0IIerocs K M3MeHsSII0IIMCS
YCJIOBHSIM CONMAJIBLHOM M NIPUPOAHOM CPeAbl: TOTOBHOCTBIO K IeHCTBUSIM B YCJIOBHUSIIX
HeolpeAeI¢HHOCTH, MOBBILIEHUI0 YPOBHSA CBOei

KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESATENIHOCTD, B TOM YUCIIE YMEHUE YUUTHCA Y IPYTUX JIFOEH,
MpHOOpeTaTh B COBMECTHOU JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIBITA IPYTHUX;

—  HE0OXOIMMOCTHIO B ()OPMHPOBAHUYN HOBBIX 3HAHUH, B TOM YuCie GOPMYIUPOBATh UIICH,
MOHATHUS,TUTIOTE3bI 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE paHEee HE U3BECTHBIX, 0CO3HABATh
neQUIATHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;



—  CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOINI KOHTPMEP, KOPPEKTUPOBATH IPHHUMAEMBIC PEIICHUS U ICHCTBHS,
(bopMyIMpOBAaTHH OLIEHUBATH PUCKH U TMOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MIPOrpPaMMbl Y4eOHOTO Kypca «I'eoMeTpus» XapaKTepu3yoTCs

OBJIQZICHUEM VHUBEPCAbHBIMU NOZHABAM ENIbHBIMU OCLICIBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
oeticmeusamMU U YHUBEPCANbHLIMU Pe2YSIAMUGHBIMU OCUCNEUIMU.

1) Yuusepcanvrvie noznasamenvHhule oeticmaus obecnewusaiom hopmuposanue 6a308vix
KOCHUMUBHBIXNPOYECCO8, 00YUAIOWUXCA (0CBOEHUE MEMOO08 NO3HAHUSA OKPYHCAIOWe20 MUpa,
npUMeHeHUe 102UeCKUX, UCCIe008ameNbCKUX ONepayuli, yMeHull pabomams ¢ uHghopmayueti).

ba3oBrble JlornyecKkue AeicTBUA:

—  BBISBJIATH U XapaKTE€PU30BATh CYILIECTBEHHbIEC MPU3HAKH MaTEMATUYECKHX 00ObEKTOB, MOHATHH,
OTHOIICHHUH MEXIy MOHATHAMHM; (GOPMYITUPOBATH OTPEACICHUS TOHATHIA; yCTAaHABIUBATD

CYIIECTBEHHBI MPHU3HAK KJIACCH(PUKALINU, OCHOBAHUS [T 000OIIEHUS U CPAaBHEHUSI, KPUTEPUUIIPOBOIUMOTO
aHaIn3a;

—  BOCIIPUHUMATD, POPMYIUPOBATH U MPEOOPA3OBHIBATH CY)KICHHS: YTBEPAUTEIbHbIC HOTPHILIATEIBHBIE,
eIMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIE;

—  BBIABJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEYUs B (haKkTax, TaHHBIX,
HAOJIOCHUAX U YTBEPXKACHUSX; IIPEUIarath KPUTEPUHU IJIsl BBIIBICHHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEUHN;

—  JIeNlaTh BBIBOJIBI C HCIIONB30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U MHIYKTUBHBIXYMO3aKIIIOUCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

—  pa30uparthb JOKa3aTeNbCTBA MATEMATUYECKUX YTBEP)KICHHH (TIPSMBIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEIILHO HECJIOKHBIE JJOKA3aTEIbCTBA MATEMATUYECKUX (DAKTOB, BHICTPAaUBATh apTyMEHTAIIUIO,
MPUBOANTH PUMEPBI U KOHTPIIPUMEPbI; 000CHOBBIBAaTh COOCTBEHHBIE PACCYKACHUS;

—  BBIOMpaTh croco0 perieHus yueOHoi 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS, BHIONPATh
HaunboJIee MOAXO AU C y4ETOM CaMOCTOSITENIFHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBrble uccienoBarebCcKue AeicTBUA:

—  HCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS; (OPMYIUPOBAThH BOIIPOCHI,
(buKcupyroume NpoTUBOPEUre, MpodIeMy, CAMOCTOSITEILHO YCTAaHABIMBATh HCKOMOE U IaHHOE,

(bopMHUpPOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MTO3UIINI0, MHEHHE;

— MIPOBOJIUTH MO CAMOCTOSTEIIHO COCTaBICHHOMY IUIAaHY HECTIOKHBIN SKCIIEPUMEHT, HEOOIbIIOE

HCCIIeZIOBAaHHE IO YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTENH 00 bEKTOBMEKTY
c000ii; CaMOCTOATENFHO (POPMYITHPOBATH 0OOOOIIEHHUS M BBIBOJIBI IO PE3YJIbTATaM MPOBEAEHHOTO
HaOJIIOIEHUS, UCCIIEI0BAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U
000011IEHHI];

— TNPOTHO3MPOBATH BOZMOXKHOE PA3BUTHUE MPOLIECCA, a TAK)KE BBIJIBUTATH MPEATIONIOKEHHS O €rOPa3BUTUI
B HOBBIX YCIIOBUSIX.

Paborta c ungopmanmeii:

—  BBISBJIATH HEIOCTaTOYHOCTH U M30BITOYHOCTh MH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
3aj1auu;

—  BBIOMpaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIIPETUPOBATH MH(POPMALIUIO PA3THUYHBIXBUIOB U
(dbopM mpeicTaBICHHUS;

—  BbIOMpaTh opMy npeacTaBiIeHUs HHPOPMAIMK U WILTIOCTPUPOBATH peIlacMble 33/1a41 CXEMaMH,
ararpaMMamMH, HHOM rpaduKoi 1 uX KOMOWHAIMAMU;

—  OLEHMBATh HAAEKHOCTh MH(DOPMAIIH IO KPUTEPUSIM, MPEATIOKESHHBIM YUUTEIEM WU
c(OpMYIUPOBAHHBIM CAMOCTOSTENHHO.

2) Yuusepcanvrvie KoMmyHukamueHwle oelicmeus 0becnevusaom cqhopmupo8anHOCmsb COYUATbHBIX
HABbIKO8 00Y4aAOWUXCAL.
OO01menue:

—  BOCIIPUHUMATH U (POPMYITHPOBATH CYXIECHUSI B COOTBETCTBUHU C YCIOBUSIMU U LEJISIMU OOILEHHS;SICHO,
TOYHO, IPAMOTHO BBIPA)KaTh CBOXO TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110
XOJly pelICHHs 3a/1a44, KOMMEHTUPOBATh IIOJIy4EHHBIN PE3YyJIbTaT;

— B X0Je 00CyX/IeHus 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOU TeMbI, TPOOIEMBbI, peraeMoi3aaayu,



BBICKA3bIBAaTh UJIEU, HALICJIEHHBIE HA IIOUCK PELLIEHUS; CONIOCTABIIATH CBOM CYKIEHUS C

CYXKJICHHSIMH JPYTUX YYAaCTHUKOB JHAJIOra, OOHApYXUBATh pa3IMYhe U CXOJICTBO MO3HUIUN; BKOPPEKTHOM
dbopme hopMyTUPOBATH Pa3HOTIACHS, CBOU BO3PAKCHHS;

— IIPEJICTABIIATh PE3YAbTaThl PEILICHUS 3aJjaul, SKCIIEPUMEHTA, UCCIIEJOBaHUS, IPOEKTA;

CaMOCTOSITEIILHO BEIOUPATh (hOpMaT BBICTYIUICHUS C YUETOM 3a/]1ad MPE3EHTAIlMK U 0COOCHHOCTEHayIUTOPUH.

Cotpyannuectso:

— TIOHHMMATh 1 UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHON U MHIMBUAYAIbHON pabOTHI IPU peIIeHUNYIEeOHBIX
MaTEMaTUYECKUX 3a1a4;

— T[PUHUMATh II€b COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHM3allMi0 COBMECTHOW pPaboTHl,
pacripeneniath BUIBI paboT, JOrOBapHUBAThHCS, OOCYKAATh MPOLIECC M pe3yiabTaT paboThl; 0000IIaTh MHEHUS
HECKOIBKUX JIIOJICH;

—  y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00CYkaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMBI UP.);

— BBITIOJIHATE CBOIO YaCTh paOOTHI U KOOPIMHUPOBATH CBOM JICHCTBHS C IPYTUMH YWICHAMHU KOMaH/IbI;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OO IPOAYKT IO KPUTEPHSIM, CPOPMYTUPOBAHHBIMYyYaCTHUKAMHU
B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamuensle oelicmsus obecnevusarom Gopmuposanue CMobiCl06bIX
YCMAHOBOK UCUSHEHHBIX HABbIKOE uyHOoCcmuU. CaMOOpraHH3aLHs:

CaMOCTOSITEIIbHO COCTABJISATh IUIAH, ITOPUTM PEIISHUs 3a/1a4i (UITH €ro YacThb), BEIOUPATh CIIOCOOpEHIeHUs ¢
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEUICHUH ¢ y4ETOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

— BJIAJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpOLiecca U pe3ynbraTa
pelIeHnsAMaTeEMaTUYeCKON 3a/1auH;

— IIPEIBUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PELICHUH 3a/1a4H, BHOCUTD
KOPPEKTHUBBHI BACATEIHHOCTh HA OCHOBE HOBBIX 00OCTOSITENBCTB, HAWACHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEH;

— OLICHUBATh COOTBETCTBUE PE3YNIbTATA ACSITEIbHOCTH IIOCTABICHHOM LIETU U YCIOBUSM,
OOBSICHATH PUYHUHBI JOCTHKEHUS WM HEAOCTIDKEHHS LIEJIM, HAXOJUTh OIIUOKY, 1aBaTh OIL[CHKY
nprOOPETEHHOMYOIIBITY.

HNPEAMETHBIE PE3YJIbTATBI

OcBoenue yuebHoro kypca «I'eomeTpusi» Ha ypoBHE 8 Kiacca JI0JDKHO 00eCIeunBaTh TOCTHKECHUE
CJICAYIOIIMX MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB:

-Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTBI, II0JIb30BAaThCS X CBOWCTBAMUIIPU
pELIEHNH T€OMETPUUECKUX 3aa4.

-IIprMeHATH CBOMCTBA TOUKH NIEPECEUEHMSI MEIMAH TPEYTOJbHUKA (LIEHTPA MacC) B PEIICHNUH 3a/au.
-BrnaneTs noHaTuem cpeqHei IMHUM TPEYTOIbHUKA U TPANELUU, IPUMEHATh UX CBOWCTBA IPUPEIIEHUN
reOMETPUYECKUX 3a1a4.

-ITonb3oBaThecsa TeopeMoit Dasieca U TEOPEMOH O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHAT UX IS
pelIeHNs TPAKTUYECKUX 3a1a4.

-IIpuMeHsATh MpU3HAKH 101001 TPEYTOJILHUKOB B PELICHUH T'€OMETPUUYECKHX 3a/1a4.

-ITonb3oBathcs Teopemoit [Indaropa asns pemeHust reOMeTpUIECKUX U MPAKTHUECKUX 3a/1a4.
-CTpouTh MaTEMaTUYECKYIO MOJIETb B IPAKTUYECKUX 3a]]a4ax, CAMOCTOSITENILHO J€JIaTh YEPTEK U HA
XOJUTh COOTBETCTBYIOLINE JIIUHBI.

-BrnaneTs noHATUSAMHU CHUHYCA, KOCHHYCA ¥ TAHI'€HCa OCTPOTO YIja MpsIMOYrOJIbHOTO TPEYroJbHUKA.
-ITonp30BaThCS 3TUMHU NOHATUS MU JUISl PELICHNS IPAKTUYECKUX 3a/1a4.

-BrancnaTs (pa3auuHbIMU CIOCOOaMH) IDIOIIAIh TPEYTOJIbHUKA U TUIOIIAAN MHOTOYT OJIBHBIX (DUTYD
(MONB3YSICh, TA€ HEOOXOIUMO, KATBKYIITOPOM).

-IIprMeHATh NOTy4YEeHHbIE YMEHUS B IPAKTUYECKUX 3aJa4ax.

-BnaneTs NOHATUSAMYU BIMCAHHOTO M LIEHTPAJIBHOTO YIJla, UCII0JIb30BATh TEOPEMBI O BIIMCAHHBIXYIJIAX,
yriaax Mexay XopJamu (CEeKyIIMMH) U yriie MKy KacaTelbHONW U XOP0H IIpH peIIeHnN
reOMETPUUYECKUX 3a/1ad. Biagers MoHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOICTBA
ONMCAHHOTOYETHIPEXYTOJBbHUKA IPU PEILICHUH 3a4a4.

-IIprMeHATh NOy4yeHHbIE 3HaHUS HA IPAKTUKE — CTPOUTH MATEMATUUYECKUE MOJIENH ISl 3a1a4
peanbHON )KU3HU U POBOJAUTH COOTBETCTBYIOIINE BEIYMCIICHHUS C TPUMEHEHHEM O00HS U
TPUTOHOMETPHH (TIOJIB3YSCh, I'7Ie HEOOXO0IUMO, KAJIbKYISITOPOM).



TEMATUYECKOE NJ1IAHUPOBAHUE

Ne | HammenoBaHue Kon-Bo wacoB | Jlara Bunp! nestensHOCTH Bugr, DNEeKTPOHHBIE
n/m | pa3aenoB U TEM BCer [KOHT. | mpak (hopMbI oOpa3oBaTesbH
IPOTpaMMBbI o s, pab. KOHTPOJIS BI€ PECYPCHI
I'naBa 5. Yerbipéxyroabuuku(14 yacos)
1.1.| [Tapannenorpamm, ero 2 0 1 N300paxaTh 1 HAXOIUTH HA YEPTEkKaxX YCTHIPEXYT OJIBHUKH PAa3HBIX | Y CTHBIN IIpesenTanus
MPU3HAKU U CBOMCTBA. BHUJOB U UX 3JIEMEHTHL. DOPMYIUPOBATH ONPEIETICHUS: OIIpoC; Paznarounsrit
napajiesiorpaMmma, IpsAMOYrojibHUKa, poM0Oa, KBajapara, TpaneluuH, | [IpakTuueck | MaTepua
paBHOOOKO Tpamenuu, MPSMOYTOJIbHOM Tpanenuu. JJoka3pBaTh U aspabora;
MCTIOJIb30BATh P PEIICHUH 3a/1a4 IPU3HAKHA U CBOMCTBA:
napajienorpaMmma,
npsMOYTOJbHHKA, poMOa, KBajpaTa, Tpaneuu, paBHOOOKOH
Tparnenuu, IpIMOYTOJIbHOM TpamneIyH.
1.2.| YactHbie ciyuan 4 0 1 @opMyIHpOBATH ONPEACIICHUS: TapaIeIorpaMma, IMucemennsnn | [Ipe3enrtanus
[apainenorpaMMoB npsMOYTOJbHHUKA, poM0a, KBajpaTa, Tpaneluu, paBHOOOKOH 1 KOHTpOJIb; | Pa3znarounslil
(mpsIMOYTOJILHUK, pOMO, Tparnenuu, NpsiMOyrojbHOM Tparneunu. Jlokas3pBaTh U UCMONb30BaTh| [IpakTudeck | Marepuan
KBaJIpar), UXIPU3HAKU U IIPU PELLICHUH 3a/1a4 IPU3HAKU U CBOMCTBA: IapaJljIesiorpamMmma, asipabora;
CBOJCTBA. npsMOYTOJIbHHMKA, poMOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparnenuu, IpIMOYTOJIbHOM TpaneryH.
1.3.| Tpaneuus. 2 0 1 @opMynMpOBaTh ONPEACIEHUS: TapauIEIOrpaMMa, VYcTHbi IIpesenTanus
npsAMOYTOJbHHKA, poM0a, KBajpaTa, Tpaneluu, paBHOOOKOH OTIpoC; Paznatounsrii
Tparnenuu, NpAMOyroJIbHOM Tpanenuu. Jloka3piBaTe U ucnoiab3oBath | [Ipakruyeck | MaTepuan
IIPU PELICHUH 33734 MPU3HAKU U CBOWCTBA: Mapajuiejorpamma, asipabora;
npsAMOYTOJbHHKA, poMOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparnenuu, NpIMOYroJIbHOM Tpaneiuu;
1.4.| PaBHOGeipeHHas 1 2 0 1 ®opMynMpoBaTh ONPEACIEHUS: TapauIeIOrpaMmMa, ITucemennsl | Ilpesenranus
MPSIMOYTOJIbHAS TPAIICIUH. MPsIMOYTOJIbHHKA, poM0a, KBapara, Tpaneuu, paBHOOOKO 1 KOHTpPOJIb; | Pazmarounbrin
Tparnenuu, NpAMoyroJibHOM Tpanenuu. Jloka3piBaTe 1 ucnoib3oBath | [Ipaktudeck | MaTepuan
IIPU PELICHUH 3334 MPU3HAKU U CBOWCTBA: Mapajuiejorpamma, asipabora;
npsAMOYTOJbHHKA, poMOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparnenuu, NpIMOYroJIbHOM Tpaneuu;
1.5.| LlenTpanpHas cuMMeTpus 2 1 0 Hcnonp30Bath UQPPOBBIE PECYPCHI IS UCCIIEA0BAHMSI CBOIICTB KonTponsnas| ITpesentanus
U3y4aeMbIX Guryp; pabora;
3HaKOMUTBCS C UCTOPUEH Pa3BUTHUS TE€OMETPHUU;




Wroro no pasaeny
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Pa3nes 2. Teopema @aJieca M TeopeMa 0 NPONOPLHOHAIBHBIX OTPe3KaX, NO00HbIE TPEYT0J1bHUKH

2.1.| Teopema daneca u 2 0 1 IIpoBOIUTE MOCTPOEHUS C MOMOILBIO HUPKYIISI U IMHENKHU C YcTHbIi IIpesenTanus
Teopema o HCII0JIb30BaHKe TeopeMbl Dajeca U TEOPEMBI O IMIPONOPLUOHAIBHBIX | OIIPOC; Paznarounsrit
[PONOPLIUOHATBHBIX OTpPE3Kax, CTPOUTHLUYETBEPTHIN MPOIOPLHUOHAIBHBIA OTPE30K; IIpakTnueck | Marepuan
OTpe3Kax. 3HAKOMUTHCSI C ICTOPUEN Pa3BUTHUSI TEOMETPUU; asipabora;
2.2.| Cpennsis muHUA 2 0 1 IIpuMeHATH OIyYEHHBIE 3HAHUS [IPU PELICHUU YerHbii IIpe3zenranus
TPEYTrOJIbHUKA. reOMETPUYECKUX U IPAKTUUECKUX 3a7ay; OTpoC;
2.3.| Tpaneuust, €€ cpeausist 2 0 1 IIpuMeHATH OTy4YEHHBIE 3HAHUS ITPU PELLIEHUU [Mpaktuueck | I[TpesenTanus
JIHUSL. reOMETPUYECKUX U MTPAKTUYECKUX 3a1a4; asipabora;
2.4.| ITonoOHbBIE TPEYroNbHUKH. | 1 0 0.5 Pemrate 3a1a4n Ha MOAOOHbIE TPEYTOIBHUKY C VYcTHbii IIpesenTanus
IIOMOIIBIO CAMOCTOSITEIIBHOTO IOCTPOEHUS YEPTEXKEN U 0I1poC;
HaXO0KJCHHUS MOJOOHBIX TPEYTOJILHUKOB;
2.5.| Tpu npu3zHaka nogoous 3 0 2 [IpoBOAUTH TOKA3ATENBLCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB IIpaktnueck | [Ipesenranus
TPEYroJIbHUKOB. noio0ust; Jloka3piBaTh TpU MPU3HAKATIOA0OUS TPEYTOJIBHUKOB; asipabora; Pazngarounsrit
IIpyMeHATH MOTy4YEHHbIE 3HAHUSI IIPU PEILIEHUUTEOMETPUUECKHUX U MaTepuan
IIPAKTUYECKUX 3a]a4;
2.6.| IIpaktuueckoe 3 1 1 IIpMeHATH NOTydEHHbIE 3HAaHUS ITPU pelieHnureomerpuueckux 1 | Konrposbnas [Ipezentanus
IIPUMEHEHHE IIPAKTUYECKUX 3a4a4; pabora;
Wroro no pazpeny: 15
Pa3nea 3. Teopema Ilndaropa u Hayajia TPUrOHOMETPHHU
3.1.| Teopema ITudaropa, e¢ 2 0 1 JlokasbiBaTh Teopemy Iludaropa, ncnonap3zobarseé B YcTHBIT IIpesenTanus
AOKa3aTeJbCTBO U NPAaKTUICCKUX BBIYMCICHUSX; onpoc
HPUMCHCHHE. 3HAKOMUTbHCSI C ICTOPUEN Pa3BUTHUS T€OMETPUU;
3.2.| OOparHas Teopema 2 0 1 [IpuMEHATH OJy4YEHHBIC 3HAHUS U YMEHHUS IIPU PELLICHUU ITncemennslif| Pazgatounslil
[Tudaropa. MPaKTUICCKUX 3a71a1; KOHTPOJIb; MaTepuall
3.3.| Onpenenenue 2 0 1 ®opMynupoBaTh ONPEACTICHUS TPUTOHOMETPHUECKHIX (PYHKITHI VYcTHbi IIpesenTanus
TPUTOHOMETPUUECKUX OCTpOTrO yrija, IPOBEPSATh X KOPPEKTHOCTD; 0I1poC; Pa3narounsrit
¢byHKIHMi ocTpoOro yria, BbIBOIUTH TPUTOHOMETPUYECKHE COOTHOIIECHHS BpsiMoyroyibHoM | IIpakruyecka| marepuan
TPUTOHOMETPUUECKUE apabora;
COOTHOLIEHUS B
IIPSIMOYTOJIbBHOM

TPEYTOJIbHUKE.




3.4.| OcHoBHOE 1 0 0.5 Hcnonb3oBath (GOpMyIIbl IPUBEACHUS K OCHOBHOE YcrHbii IIpesenTanus
TPUTOHOMETPUYECKOE TPUTOHOMETPHUECKOE TOXKJIECTBO JIJIsl HAXOKICHHUS OTIpocC;
TOXKACCTBO. OOTHOIICHUH MC)KI[}?/T UT'OHOMETPHUYECKUMU
YHKLHUSMH Pa3IHUHBIX OCTPBIX YIJIOB;
3.5.| CooTHOIICHHS MEKITY 3 1 1 HccnenoBaTh COOTHOIIEHHSI MEXKAY CTOPOHAMUB KonTtponsnas| ITpesentanus
CTOPOHAMH B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaamu B 45° n 45°; 30° pabota Pa3narounsrit
IIPSIMOYTOJIBHBIX u 60°; MaTepuan
TPEYroJIbHUKaX C YriaMH B
45° 1 45°;,30° u 60°
Wroro no pasneny: 10
Pa3nea 4. Ilnomaas. HaxoxkneHne mjiomajaeil TpeyroJJbHHKOB H MHOTOYT0JIbHBIX (puryp. Ilnomanan nono6HbIX puryp
4.1.| [Moustue 06 o6meit Teopun| 1 0 0.5 OBraneBaTh MEPBUYHBIMU MPEACTABICHUSIMHU 00 00IIeH TEOpUHU VY cTHBIT [Ipe3enranus
TUTOIIATH. ioma gy (Mepsl), GopMyIUpOBaTH CBOMCTBA IUIOIIAN, BBIICHATH UX| OTIPOC;
HarJISIHBIA CMBICTT,
4.2. @opmyisl Ui MI0WAAN 2 0 1 BriBouTh popMyIbl TuIOIaaM napauienorpaMma, Tpeyroyibauka, | [Ipakrudecka| Pazgarounsiii
TPEYyroJbHUKA, Tpanenuu u3 GopMybl IUIOIMAIH MPSIMOYTOJIbHUKA (KBaapaTa); apabora; MaTepua
napasiesiorpaMma
4.3.| OTHOLICHHE TUIONIAIeH 1 0 0.5 BriBouTh popMyIbl TuIomagy napauienorpaMma, Tpeyroibauka, | [Ipakrudecka| Pazgarounsiii
TPEYrOJbHUKOB Tpanenuu u3 GopMybl IUIOIMAIH MPSIMOYTOJIbHUKA (KBaJpaTa); apabora; MaTepuan

4.4.| Inomanu ¢uryp Ha 1 0 0.5 Haxonuts miomanu guryp, n3o0paxxEHHbIX HakineTyaTon Oymare, | [Ipakruuecka| Pazmarounsiii
KJeT4aToi Oymare. UCIIOJIb30BATh pa30UeHNe Ha YaCTH U JOCTPOEHHUE; apaboTa; MaTepual

4.5.| [nomaau mogoOHBIX duryy 2 0 1 Haxonauth miomaan mogo0HbIX GUryp; VYcTHbIi [Tpe3enTanus

OIIpOC

4.6.| 3aauu C MPAKTUIECKUM 1 0 0.5 Pemate 3agaun Ha oAb ¢ NPAKTUYECKUM COAEPKAHUEM; YcrHblil [IpesenTanus
COJICpKAHHUEM. OIIpOC

4.7.| Pemenne 3a71a4 ¢ TOMOIIBH] 3 1 1 Pa30bupath mpumMepsl NCTIONH30BAHKS BCTIOMOTATEIbHOH IO KonTponsnas IIpe3enranns
METO/IaBCIIOMOTaTEIbHOM IUISL PELICHUs] TeOMETPUUYECKHX 3a/1a4; pabora;
TUIOIIA N

Hroro o pasaeny: 14

Pa3nes 5. Yrubl B okpy:kHOCTH. BriicaHHbIe M ONIHCAHHbIE YeThbIpexyroJbHuku. KacaTejJbHble kK OKpY:KHOCTH. KacaHue OKpYKHOCTH.




5.1.| Buucannsie u 2 1 @opMyJIMpOBATH OCHOBHBIE OIIPEEIICHMs], CBA3aHHbIC C yIJIaMU B YerHbii IIpesenranus
LIEHTPAJIHBIC YIIIBL, YOI Kpyre (BIMCAHHBIN YTroJ, HeHTpaabHbIN yroia); Haxoaute OIIpoC; Pazngarounsrit
MEX]y KacaTelbHOM 1 BIIMCaHHBIE YTJIbl, ONMUPAIOIIKECS Ha OAHY AYTY, BBIYUCIATH yribl ¢ | [IpakTudecka| matepuan
XOPIIOH. MIOMOII[BIO TEOPEMBI O sipaboTa;
5.2.| Yrael Mexay xopaamMu u- | 2 1 HaxonuTts BiMcaHHBIE YIUIBI, ONMPAIOIIKAECS HA OTHYAYTY, ITncemennsii| [Ipesenranus
CEKYILMMU. BBIYMCIIATD YIJIbI C TIOMOILIBIO TEOPEMBI O BIUCAHHBIX yIJIaX, KOHTpOJb; | PazmaTounslii
TEOPEMBI O BIIUCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O IIpakTnuecka| maTepuan
LEHTPAIBHOM YTJIE; spaboTa;
5.3.| BriucaHHbIe U ONIMCaHHbIE |2 1 HaxonuTe BrincaHHble yIiibl, ONUPAIOIIUECS HA OHYAYTY, VYcrHblil [Ipe3enTanus
YeTBIPEXYTOJIbHUKH, UX BBIYMCIIATD YIJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX yIJIaX, OTpoC; Pa3narounsrit
IIPU3HAKU M CBOMCTBA. TEOPEMBI O BIMCAaHHOM IIpakTnuecka| MmaTepuan
YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAJIILHOM YTJIE; a1 pabora;
5.4.| [IpumeHeHNE STUX CBOMCTB| 2 1 HccnenoBaTh, B TOM YHCIIE ¢ MOMOIIBIO ITU(PPOBBIXPECYPCOB, [Tucemennsiit| [Ipe3enramnus
IIPU peLIeHUN BIIMCAHHBIE U ONHUCAHHBIE KOHTpoJb; | PazmatouHsril
FEOMETPUYECKUX 3a/1a4. YeTBIPEXYTOJIbHUKH, BBIBOAUTH UX CBOMCTBA UIIPU3HAKY; MaTepuan
5.5.| Bzaumnoe pacnosioxxenue |2 1 Hcnonp30BaTh 5TH CBOMCTBA U IIPU3HAKY IIPU PELLICHUN 3a/1a4; YerHbii IIpe3zenranus
JBYX OKPY’KHOCTEH. ompoc
5.6.| Kacanue okpyxHOCTEHN. 3 1 Hcnonp30BaTh 5TH CBOMCTBA U IIPU3HAKY IIPU PEILICHUN 3a/1a4; KonTponsnas| [Ipe3enTamnus
pabora;
Wroro no pasneny: 13
Pasnen 6. [loBTopenue, 0000111eHME 3HAHUIA.
6.1.| IToBTOpEHNE OCHOBHBIX MMOHATHI U 4 2 Pemrate 3agaun Ha NOBTOpEHHE, VcrHbIM IIpe3enranu
METOOBKYPCOB 7 U 8 KJ1acCOB, WLIIOCTPUPYIOILUE CBA3UMEXKAY PA3INYHBIMU | OIIPOC A
000011eHNe 3HAHUH. YacTsAIMH Kypca;
Hroro no pazneny: 4
OBIIEE KOJIMYECTBO YACOB I1O0 68 |5 31

fnaBa 5. UYeTbipexyronbHuku (14 yacos)

MHOrOyronbHMK, BbIMYKAbIA MHOIOYrO/IbHUK, YeTblpexyrosbHUK. Mapannenorpamm, ero cBOMCTBA W NpusHaku. Tpaneuus. MpamoyronbHUK, pomb, KBaapaT, WX
csolicTBa. OceBas M LEeHTpanbHasa CUMMETPUM.

Uenb: n3yunto Hambonee BarKHble BMAbl YETbIPEXYTONBHUKOB — Mapanajienorpamm, nNpaMoOyrosibHWK, pomb, KBaapaT, Tpaneuuto; AaTb NpeacTaBieHUe O
durypax, obnagaowmx 0cesoi UAn LEeHTPasibHON CUMMETPUEN.

[lokazaTenbcTBa 60/bLIMHCTBA TEOPEM AAHHOM TEMbl M PELeHUA MHOTMX 33434y NPOBOAATCA C MOMOLLbIO NPU3HAKOB PaBEHCTBA TPEYro/ibHUKOB, NO3TOMY,
NONE3HO UX MOBTOPWUTbL, B HaYaNe U3y4EHUA TEMbI.




OceBan ¥ UeHTpasbHaa CUMMETPUM BBOAATCA He Kak npeobpasoBaHMe MIOCKOCTM, a KaK CBOWCTBA reEOMETPUYECKUX GpUryp, B YaCTHOCTM YeTbIPEXYTrONbHUKOB.
PaccmoTpeHwue 3TUX MOHATUI KaK ABUKEHMIA NNOCKOCTU COCTOUTCA B 9 Knacce.

fhasa 6. Mnowaab (14 yacos)
MoHATME NAoWaamM MHOroyroabHuKa. MNaowaaun npamoyrosibHMKa, napasanenorpamma, TpeyrosbHuKa, Tpaneunn. Teopema Mudaropa.

Uenb: pacwmputb M yrnybutb nosyyveHHble B 5—6 Knaccax npeacraBiaeHua obydvalolmxca o6 M3MepeHUU U BbIMUCAEHUM MAoLWaAen; BbiBeCcTM GopmMybl
naolager NPAMOYro/bHWKA, Napannenorpamma, TpeyrosibHUKa, Tpaneymn; AoKasaTb O4HY U3 [/1aBHbIX TeopeM reomeTpum — Teopemy Mudaropa.

BbiBo4, dopmMyn ANA BblMMCAEHMA NOWAAei NPAMOYro/ibHUKA, NapansienorpaMma, TPeyrosbHUKa, Tpaneuuu OCHOBbIBAeTCA Ha ABYX OCHOBHbIX CBOMCTBaX
naolwanen, KoTopble MPUHUMAIOTCA MCXOAA W3 HArAfgHbIX MNPeACTaBNAeHWM, a TakKe Ha dopmyse naowaan Keaapata, ob6OCHOBaHME KOTOPOM He ABAAeTCS
o0bA3aTeIbHbIM ANA 0byyatoLmxca.

HeTpaAnUMOHHOM ANA LWKONABHOTO Kypca ABAAETCA TeopemMa 06 OTHOLWEHWW NAoWafen TPeyroNbHUKOB, MMELWMX No paBHomy yray. OHa no3BonseT B
fAanbHelleM AaTb NPOCTOe A0Ka3aTeNbCTBO MPM3HAKOB NOA00UA TPeyrolbHUMKOB. B 3TOM COCTOUT OAHO M3 NMpeuMmyLLecTB, O0OYyC/NOB/IEHHbIX PaHHUM BBeAEeHWEM
MOHATUA naowaaun. [loKasaTenbcTBo Teopembl [udaropa OCHOBbIBAETCA Ha CBOWCTBaX niowagen v Gopmynax aaa naowagert Ksagpata M NPsMOYrosbHUKa.
[loKa3blBaeTcs TakKe Teopema, obpaTHasa Teopeme Mudaropa.

rnaea 7. NMNoao6Hblie TpeyronbHUKM (20 yacos)

MoaobHble TpeyroNbHUKKW. MNpusHakM Nogobus TpeyroNbHUKOB. NpuMeHeHWe NofobuA K A0Ka3aTeNbCTBY TEOPEM U peLleHmUto 3aaa4. CUHYC, KOCUHYC M TaHFeHC OCTPOro
yr/1a NPAMOYro/IbHOTo TPeyrosbHUKa.

Lenb: BBECTM NOHATUE MOAOOHbLIX TPEYrosIbHUKOB; PAaCCMOTPETb MPU3HAKM NOA0OUA TPEYrosbHUKOB U UX NMPUMEHEHUA; CAENaTb NEPBbIM LWar B OCBOEHUM
yyalwummnca TPUroHOMETPUYECKOro annapaTa reoMeTpum.

OnpepeneHve noaobHbIX TPEYroNbHUKOB AAETCA He Ha OCHOBe NpeobpasoBaHMA Nogobus, a Yepes PaBeHCTBO YI/I0B M MPOMOPLMOHANbHOCTb CXOACTBEHHbIX
CTOPOH.

Mpu3HakM Nofo6uA TpeyroNbHUKOB A,0Ka3bIBAOTCA C MOMOLLbIO TeEOpeMbl 06 OTHOLLIEHUM NAOLWAAelN TPEYrObHUKOB, UMEIOLLMX MO PAaBHOMY YrAy.

Ha ocHoBe npu3HakoB Nogo6ua AOKa3bIBAETCA TEOPEMA O CPeAHEN IMHUM TPEYTOIbHUKA, YTBEPKAEHNE O TOUKE NepeceyeHns MeamaH TPeyroNbHUKa, a TaKKe
[1Ba YTBEPKAEHMA O NPOMNOPLMOHANbHbIX OTPE3Kax B MPAMOYro/ibHOM TpeyronbHuke.  [laeTca npeAactaBneHue o metoge nogobua B 3aadax Ha MOCTPOEHMeE.

B 3ak/it04eHMEe TeMbl BBOAATCA 3/1€MEHTbI TPUFOHOMETPUN — CUHYC, KOCUHYC M TaHFeHC OCTPOro Yr/1a NPAMOYro/IbHOIO TPEYrosbHUKa.

FnaBa 8. OKpyXHOCTb (17 yacos)



B3anMmHoOe pacnosioxKeHne NpAMOlM U OKPYXKHOCTU. KacaTenbHaa K OKPYKHOCTW, ee CBOMUCTBO WM Mpu3HaK. LleHTpanbHble M BNMCaHHbIe yrabl. YeTbipe 3amevaTtesibHble

TOYKM TPEyroabHUKa. BincaHHas 1 ONMCaHHaA OKPYXHOCTHU.

Uenb: pacwimputb cBefeHWA 00 OKPYKHOCTW, MOJYYEHHblE y4YaWMMWUCA B 7 Kiacce; U3yuyuTb HOBble (aKTbl, CBA3AHHbIE C OKPYXHOCTb; MO3HAKOMMUTb
06yYaloLLMXCA C YeTbIPbMA 3aMevaTe/IbHbIMU TOYKaMM TPEYrONbHUKaA.

B naHHOM Teme BBOAMTCA MHOFO HOBbIX MOHATUN M PAaCCMATPUBAETCA MHOFO YTBEPKAEHWUM, CBA3AHHBIX C OKPYKHOCTbIO. [NA UX yCBOEHMA creayeT yaenuTb

60/1blIOE BHMUMaHWE peweHno 3aaau4.

YTBEPKAEHNA O TOYKE MepeceyeHus BUCCEKTPUC TPeyrosibHUKA U TOYKE MepecevyeHuns cepefmHHbIX NepneHAMKYNAPOB K CTOPOHAM TPeyro/ibHMKa BblBOSATCA Kak
CneacTBMA M3 TEOPEM O CBOWMCTBaX BMCCEKTPUCHI yr/ia U CepeamHHOro neprneHAMKynAapa K oTpesKy. Teopema O TOYKe mepeceyeHus BbICOT TPeyrosbHUKa (Mamn umx
NPOAOIKEHWNI) AOKA3bIBAETCA C MOMOLLbIO YTBEPIKAEHUA O TOUKE NepecevyeHunn cepesmHHbIX nepneHauKyaapos.

Hapagy c Teopemamu 06 OKPYKHOCTAX, BMNWCAHHOW B TPEYroNbHWK M OMWCAHHOW OKOJIO HEero, PaccMaTpuBalOTCA CBOMCTBO CTOPOH OMWCAHHOTO

4yeTblpexyroNbHMKa U CBOMCTBO Yr/10B BMIMCAHHOTO YeTblPeXyroibHUKa.

9. NoBTOpeHue. PeweHune 3agau. (3 yaca)

Ienn: TToBTOpenue, 0000IICHNE U CUCTEMATU3AIUS 3HAHUM, YMEHU U HABBIKOB 3a KYpC TEOMETPHH 8 Kiacca.
dopmbl opraHusaumm yuebHoro npouecca:

- MHAMBWMAYaNbHblE, FPYNMNOBbIE, UHANBUAYANbHO-TPYNNOBbIE, GPOHTA/bHbIE.
OcHoBHasA popma opraHM3aLmmn y4ebHOro 3aHATUA: YPOK

OCHOBHbI€E TUNDI y'-IEGHbIX 3aHATUN:



IHOYPOYHOE IINTAHUPOBAHHUE

Ne aarTa Tema ypoxa
n/n nnaH daKT
YeTbipEéxyronbHuKu — 12 yacos
1. [Tapannenorpamm, ero nNpu3HaKu
2. [TapamienorpaMM, ero cBOKMcCTBa
3. [IpsiMoyronapHUK, poMO, KBaIpaT, UXIPU3HAKU
4. [IpsimoyronsHUK, poMO, KBasipaT, UXCBOICTBA.
5. Tpaneuus
6. Pemenue 3agau no reme «Tpanenusd
7. PaBHOOenpenHas Tpanenus
8. [IpssmoyronpHas Tpanenus
9. VY aBoenne MeIMaHbl
10. [IpuMeHeHue yaBoeHUsI MEUAHBI
11. [lenTpanbHas cuMMeTpus
12. Koumponvnasa paboma Ne 1 no meme «Hemowipexyzonvnuxuyn

Teopema Pajieca u TeopeMa

O MPOMOPIMOHAJBbHBIX 0TPE3KAX, HOL[OﬁHLIe TPEYIrOoJbHUKHU — 15 yacoB

13. Teopema daneca u TeopemMa 0 IPONOPLUOHAIBHBIX OTPE3KAX.

14. Teopema daneca u TeopemMa 0 IPONOPLUOHAIBHBIX OTPE3KAX.

15. CpenHss TMHMS TPEYTOJIbHUKA

16. 3anauu 1o teme «CpenHss TMHUS TPEYTOJIbHUKA»

17. Tpanenus, e€ cpenuss TMHUA

18. 3anaun 1o Teme «CpenHss JMHUS TPareun».

19. [IponopunoHanbHbIE OTPE3KH, IOCTPOEHUE YETBEPTOTO
IIPONOPLUOHAIBHOTO OTPE3Ka

20. CBolicTBa IEHTPA Macc B TPEYTrOJIbHUKE

21. ITo100HBIE TPEYTOIBHUKH

22. IepBblii MpU3HAK MOA0OUATPEYTOJILHUKOB

23. Bropoii mpu3Hak mo1o0usTpeyrobHUKOB

24. Tpetuil npu3HaK MoA00Us TPEYrOJIbHUKOB

25. Pemenue 3a1a4 no teme «llog00HBIE TPEYTOTBHUKI

26. IToBTOpenue no teme «Ilo00HBIE TPEYTOTBHUKI

27. Konmponvnas paooma Ne 2 no meme «llo0oonbvie mpey2onvHuxu)

Teopema Ilndaropa u Hayajaa tpuronomerpuu — 10 yacon

28. Teopema [Iudaropa, e€ nokazareabCTBO

29. Teopema IIudaropa, e€ npumeneHue.

30. Ooparnas teopema IIugaropa.

31. Pemenue 3a1a4 ¢ ucnonb3oBanueM teopemsl [lugaropa.

32. Omnpenenenne TPUTOHOMETPUUECKUX QYHKIIMNA OCTPOTO yria

33. TpuronomeTpruuecknue COOTHOIIEHNS BIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

34, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO

35. CooTHOIIEHNS MEX 1Yy CTOPOHAMHU B IIPSIMOYIOJIBHBIX TPEYTrOJIbHUKAX
c yriamu B 45°u 45°

36. CooTHoIIEHNS MEX 1y CTOPOHAMU BIPSMOYTOJIbHBIX TPEYTOJIbHUKAX C
yrinamu B 30° u 60°

37. Koumponvnan paboma Ne 3 no meme «Teopema Ilugpazopay

IInomans. Haxoxxaenne niiomaaei TpeyroJbHUKOB H MHOTOYroJibHBIX Guryp. Ilnomann nonod6HbIx

¢uryp — 14 yacon

38. |

‘ [HonsTre miomaau Gurypst




39. [Inomans TpeyroapHUKa

40. ITnomans napauienorpamma

41. OTHolIEHNE IOAEH TPEYrOJbHUKOB

42. Brruncnenue miuomianeit cioxHbIX (GUryp uepes pazoueHue Ha 4acTH U

JOCTPOEHUE

43. ITnomany ¢uryp Ha KierT4aToibymare

44. [Tnomaau nono6HBIX GUTYD

45. Brruucnenue miomanei nogo0HsIX Guryp

46. [IpakTryeckue 3a1aun Ha BBIYMCICHUE UIOLIAAEN

47. [IpakTryeckue 3a1aun Ha BBIYMCICHUE UIONIAJEN

48. 3aza4u ¢ NPaKTUYECKUM COJEPKAHUEM.

49. Pemtenue 3amau ¢ MOMOIILIOMETOAA BCIIOMOTraTEILHOM IO A

50. Pemrenue 3agad ¢ HOMOIIBIO METOIaBCIOMOI'aTEILHOM IUIOIIAN

51. Konmponvnas paboma Ne 4 no meme «Ilnowaou gpuzyp»

52. Brincannble U IeHTpaJIbHBIE YTIIbI

53. VYroa Mexay KacaTelIbHOM U XOpAon

54, VYTIBl MEXIY XOpAAMHU U CEKYLLIUMHU

55. Pemenue 3a1a4 o reme «OKpy>KHOCTBY.

56. Brniucannsie v onMcaHHbIe YETHIPEXYTOJIBHUKHU

57. CBOJiCTBa BIIMCAHHBIX U ONMUCAHHBIX  YETBHIPEXYTOJILHUKOB

58. [TpuMeHeHne STHX CBOMCTB MPH PEIICHUH T'€OMETPUYECKUX 3a1a4

59. [TpuMeHeHHne STUX CBOMCTB MPH PEIICHUH F'€OMETPUUYECKUX 3a/1ay.

60. B3aumHOe pacnosoxeHue IByXOKpYKHOCTEN

61. 3azauy Ha B3aUMHOE PacIoyI0’KEHHE ABYX OKPYKHOCTEN

62. Kacanue okpyxHocTei

63. Pemenue 3anau Ha KacaHuEe OKPYKHOCTEN

64. Konmponvnasa paooma Ne 5 no meme «Yenol u okpysyncnocmuy
IloBTOpEHUe, 00001IeHNe 3HAHUIT — 4 Yyaca

65. YeTbIpEXyroJbHUKH

66. [TotoOHBIE TPEYTOTBHUKH

67. Teopema [Iudaropa

68. [Tnomamu duryp

YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

Mep3znsak A.T'., Ilononckuii B.b., Sxup M.C.; nox pepaxkuueii [Togonsckoro B.E., I'eomeTpus 8 knacc,
OO11ecTBO ¢ OTpaHUYECHHOM 0TBETCTBEHHOCTHIO "M3narensckuit ieHTp BEHTAHA-T'PA®"; AxiimonepHoe
obmectBo "M3narenscTBo [IpocBemienue";

Beenure cBOM BapuaHT:
METOJAUYECKHUE MATEPHUAJIbI JIS1 YYUTEJISA

I'eomerpus: § kiacc: yueOHUK 7S ydarmxcsi o0meo0pa3oBaTeNnbHbIX yupexaenuit/ A.I'. Mep3nsk, B.b.
[Mononckuii, M.C. SIkup. — M. : Benrana-I'pag

I'eomerpus: 8 Ki1acc: TMAAKTUYECKUE MaTepHalibl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX paboT / A.I'. Mep3isik,
B.b. Ilonouckuii, M.C. Sxup. — M. : Benrtana-I'pad

I'eomerpus: 8 kiacc: paboune Terpaau Nel,2/ A.I'. Mep3nsk, B.b. [Tononckuit, M.C. Sxkup. — M.
:Benrana-I'pag

I'eomerpus: 8 kiacc: meronuueckoe nocodoue/E.B. bynko, A.I'. Mep3isik, B.b. [Tononckuii, M.C. Sxup. —
M. : Benrana-I'pad



IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://uchi.ru/
https://education.yandex.ru/
https://edu. Isept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru
/
https://edu.orb. - MATEPUA
JIbBHO-TEXHNUYECKOE
OBECITEYEHUE
OBPA30OBATEJIBHOI'O
[MPOLUECCAYYEBHOE
OBOPYJIOBAHUE

MynbTUMe IMHBIA KOMIIBIOTEP C IIPOEKTOPOM U KOJIOHKAMHU

OBOPYJIOBAHMUE JIUIAA ITPOBEJAEHUSA JIABOPATOPHBIX U IIPAKTUYECKHUX PABOT

PMY - pabouee MecTo yueHUKa

Paspgarounsiil MmaTepuan



