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AHHOTanus K padoyeii nporpamme «I'eomerpus. 7-9 kiaace»

YMK TI'eometpus 7 - 9 knaccsl. Atanacsn JI.C. 2024-2025 yueGusiii rog PaGouast mporpamMma mo reomerpun 7-9 KiaccoB
s npeameTHor nuHuKn yueonuka JI.C. AtanacsHa u ap. coctaBiena Ha ocHoBe @I'OC OOO. B nporpamme mo reomeTpuu
yUTEHBI UJeH U nosioxkennst KoHuenuuu pa3BuTHs MaTeMaTuieckoro oopazoBanus B Poccuiickoii @eneparui.

HEJI U3YUYEHNWA YUEBHOTI'O KYPCA

['eomeTpus kKak OJUH U3 OCHOBHBIX Pa3/eyiOB MKOJLHON MAaTEMAaTHUKH, UMEET CBOEH 1EIbI0 00ECTIeYNTh N3YYCHUE CBONCTB U
pasMepoB (GUTYp, WX OTHONIICHWH W B3aMMHOE PACIOJIOKEHHE, OMHPAsICh Ha JIOTHYECKYIO, JTOKA3aTCIbHYIO JIUHUIO.
HeobxoammocTh n3ydeHus TeOMETPUN Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 3aKII0YACTCS B TOM, YTO O0YYaIOMUNACs
YUUTCSL TMPOBOJUTH JIOKA3aTENIbHbIE PACCYXKICHUS, CTPOUTHh JIOTUYECKUE YMO3AKIIOUEHHMS, JOKa3blBaTh HCTHHHBIC
YTBEPXKJACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKJICHUS «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT
MPU3HAKOB, (QOPMYJIUPOBATh OOpaTHBIE YTBEPKAEHHUS. TakKe 1eJbl0 U3yYeHHUsI TEOMETPUHM SIBJISIETCS UCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUM KaK MaTeMaTUYECKHUX, TaK MU MPAKTUUECKUX 3a/1a4, BCTPEYAIOIIMXCS B pPEaIbHOU KU3HHU.
OO0yuaromuiicst JOHKEH HAYYNUThCS OMPECIUTh TEOMETPUIECKYIO (PUTYpy, ONUCATh CIOBAMU JAHHBIN YePTEK WITH PUCYHOK,
HaWTH TUIOMIAAh 3€MEITLHOTO yYacTKa, PACCYUTATh HEOOXOIUMYIO JUTHHY ONTOBOJIOKOHHOTO Ka0ess Wi TpeOyeMble pa3Mephbl
rapaxa JJjis aBTOMOOWJII. ITOMY COOTBETCTBYET BTOpasi, BHIYMCIHMTENbHAS JUHUS B W3ydyeHUH reoMmerpuu. [lpm pemenun
3a/1ad MPAKTHYECKOTO XapakTepa OOYYaroNIUiics YYUTCS CTPOWTh MAaTEMaTUYECKHE MOJCIN pPeabHbIX >KHU3HEHHBIX
CUTYaIlUi, IPOBOJIUTH BEIYMCIICHUS U OLICHUBATh aJICKBATHOCTh MOJIYYEHHOTO PE3YJIbTaTa.

OCHOBHBIE COIEPXATEJIBHBIE JIMHMA KYPCA

VYueOuslif kypc «['eomeTpusi» BKIIIOYAET CIEIYIOIIME OCHOBHBIE pasnenbl coaepxkanus: «['eomerpuueckue GUTYpHl U UX
CBOMCTBa», «/3MepeHne TeOMETPUUECKUX BEIUYNH», «JleKapTOBBI KOOPAMHATHI HA IJIOCKOCTH», «BekTopsDy, «/IBUKEeHUS
miockoctny, «lIpeoOpazoBanmsi momoOusi». B cempMoM Kiacce M3y4aroTcsi OCHOBHBIE T€OMETpUYECKHE (GUTYPHI U HX
CBOICTBA; paccMaTpUBACTCS B3aMMHOE PACIIOJOKEHHE TOYEK W NPSIMBIX HA IUIOCKOCTHU; BBOJATCS TMOHSITUS PABEHCTBA



OTPE3KOB M YTJIOB; JOKa3bIBAIOTCS MPU3HAKM PABEHCTBA TPEYTOJbHUKOB; CBOICTBA PaBHOOEIPEHHOTO TPEYrOJIbHHKA;
IPU3HAKK CBOMCTBA MApaJUICIbHBIX MNPAMBIX; BBICHAIOTCS COOTHOLIEHUS MEXIYy CTOPOHAMHM W yIJaMU TPEyroJbHUKA,
MEXAy NMEPIEHANKYISIPOM U HAaKIIOHHOM; paCCMaTPUBAIOTCSl OCHOBHBIE T€OMETPUYECKME MECTA TOUEK U PELIAtOTCA 3a1a4d Ha
noctpoeHre. BocbMoil KjlacC HaUMHAETCS C U3YUYEHUS OCHOBHBIX BHUJIOB YETHIPEXYTOJIBHUKOB (MapajuieorpaMM, Tpamerus).
JIOKa3bIBAOTCS: TEOPEMBI O CyMME YIJIOB BBIIYKJIOIO MHOTI'OYTOJIBHUKA; MPU3HAKU MapaJuIeIorpaMma; TEOPEMBI O CPEAHUX
JUHUSIX TPEYTroJbHHKA M Tpamernuu, Teopema daneca; BBOAUTCA TMOHITHE MOAOOMS M JOKA3bIBAIOTCS MPU3HAKU MOI00Us
TPEYroJbHUKOB; JOKa3biBaeTcs TeopeMma Iludaropa; uzyuarorcs TpUroOHOMETpUYecKHMe (YHKIUHU YIJa; METPHYECKHe
COOTHOILIEHUS] OTPE3KOB U YIJIOB B OKPYKHOCTU. B 1€BATOM Ki1acce paccMaTpHBAaeTCsl U3MepeHue mionaaei. B yactHocty,
BBIBOJATCA  (POPMyYJBl IUIOIIAAM OPSIMOYTOJIbHMKA, TapajuieorpaMMa, TpEYrojdbHUKA, Tpameluuu, MpaBUIbHOTO
MHOT'OyTOJIbHUKA, Kpyra. PaccMarpuBaercs npsMOyrosibHas CUCTEMa KOOPAMHAT, BEKTOPBI U UX CBOMCTBA, aHAJIMTHYECKOE
3ajaHue GUryp Ha IiockocTH. JloKa3bIBaOTCsS TEOPEMBI CUHYCOB U KOCUHYCOB. M3y4aroTcsi paBUIIbHBIE MHOTOYTOJIBHUKH.
PaccMaTtpuBaroTcst IBUKEHUS IUIOCKOCTH U BHYTPEHHUE CUMMETPUU QPUTYp (3JIEMEHTapHbIE PEACTABICHUS)

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

O6miee unco yacoB A u3ydeHus yaeoHoro kypca «I'eomerpusin, — 204 gaca: B 7 kiacce — 68 gacoB (2 4aca B HE/IeI0), B 8
KJ1acce — 68 yacoB (2 yaca B HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIIO).

IIEPEYEHh VYYEBHUKOB (YMK) U TIOCOBUM, KOTOPBLIE HEOBXOJUMO WCIIOJB30BATE JJId
OBECIIEYEHNMA PEAJIU3ALIMU [TPOI'PAMMBI

1. Yuebnuk ['eomerpusi: 7—9 k. / JI. C. Atanacsa, B. @. byryzos, C. b. Kagommes u np. Mocksa «IIpocBemenuey» 2023.

2. NU3yuenue reometpuu B 7, 8, 9 kiaccax: Meroanueckue pekoMenganuu: kaura mist yuurtens / JI. C. Artanacsh, B. .
Byty30B, 1O. A. I'nazkoB u ap. Mocksa «IIpocsemenne» 2023.



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX pa3JIEOB IIKOJbHOM MaTEMaTUKH, UMEIOIUN CBOEH 1I€JIbI0 00ECIEUUTh N3YUEHHE
CBOICTB M pa3MepoB (UTYyp, UX OTHOIIEHUH M B3aUMHOE PACIOJIOKEHHE, OMHPACTCS Ha JIOTHYECKYIO, JOKa3aTEeIbHYIO
auHuio. LleHHOCTh H3yueHusi TeOMETpUH Ha YPOBHE OCHOBHOTO OOHIEro o00pa3oBaHusl 3aKI04YaeTcs B TOM, YTO
oOy4aromuics y4uTCS NPOBOJIUTH JOKA3aTEIbHbIE PACCYXACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYEHHS, I0Ka3bIBATh
VICTUHHBIE YTBEPXKICHHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYXKACHUS «OT NMPOTUBHOIO», OTJIMYATH
CBOICTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOPATHBIE YTBEPHKIACHHUSL.

BTopoil nenpr0 HM3ydeHHs] TE€OMETPUM SIBISETCS HCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa IIpU pELIEHUH Kak
MaTEeMaTHYECKUX, TaK U MPAKTUYECKUX 3aJad, BCTPEUAIOMIUXCS B peaabHOU Ku3HH. OOydaromuics TODKEH HAyYUTHCS
ONpEAEIUTh T€OMETPUUECKYIO (QUIYpy, ONHUCATh CIOBAMHU JaHHBIM 4YepTEX WJIM PUCYHOK, HAWTU IUIOIIAJAb 3E€MEIbHOIO
y4acTKa, pacCuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOIO KalOemns Wi TpedyeMble pa3Mepbl rapaxa Jjisi aBTOMOOUIISL.
OTOMYy COOTBETCTBYET BTOpas, BBIYMCIMTEIbHAs JIMHUAS B W3ydeHUM reomerpuu. [Ipym pemieHuun 3amad IpakTUYECKOTO
XapakTtepa OOYyYaloIUICS YYUTCS CTPOUTh MaTeMaTHUECKHE MOJENU pPEaNbHBIX KU3HEHHBIX CHUTyallud, MPOBOAMUTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBaTHOCTh IMOJIYYEHHOTO PE3YJIbTATA.

KpaiiHe BaxHO MOAUYEPKUBATH CBA3M T'€OMETPUU C JPYTMMM Y4€OHBIMHU MIpEeIMETaMH, MOTUBUPOBATH HCIIOJIb30BATH
OINpe/eNICHUs] T€OMETPUUECKUX (PUIyp M NOHSTUH, IEMOHCTPUPOBATH NPUMEHEHHE IOJYYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBA3M Hambosee Spko BUAHBI B Temax «Bektopb», «TpUroHoMeTpuueckue COOTHOIICHUA», «Merton
koopauHat» U «Teopema [Tudaropa.

VYu4eOnslii kypc «['eomeTpus» BKIIOUaeT CIEAYIOLIME OCHOBHBIE pa3zelibl coaepxkanus: «['eomerpuueckue GUrypsl u ux
CBOMCTBa», «/3MepeHHe T€OMETPUYECKUX BEINYUH», «/[eKapTOBBI KOOPAMHATHI HA IUIOCKOCTHY», «BeKTophl», «/lBHKeHus
iockocTny, «IIpeoOpazoBanus mogoous».

Ha uzyuenune yueGHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kinacce — 68 dacoB (2 yaca B Hellelr0), B 8 Kiacce
— 68 yacoB (2 yaca B Hefien10), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA
7 KJIIACC

Hauansable nonsTus reomerpun. Touka, npsiMasi, OTpE30K, JIyd. YToi. Buael yrinos. BepTukanbHble U CMEXHBIE YIJIBI.
buccekrpuca yria. JIomanasi, MHOrOyroJbHHUK. [lapaninenbHOCTs M NEPIEHAUKYIIPHOCTD IPSIMBIX.

CummMmerpuuHsble purypel. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpHH. [IpruMepbl CHMMETPHUM B OKPY’KAIOILLEM MUpE.

OcCHOBHBIE IOCTPOEHUS C TOMOILBIO LIUPKYJISA U TUHEUWKH. TpeyroiapHuK. BeicoTa, Menuana, OuccekTpuca, uX CBONCTBA.

PaBHOOe1peHHBIN 1 pABHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBolicTBa M MPU3HAKU PaBHOOEAPEHHOTO TpeyrojbHUKa. [Ipru3Haku paBeHCTBAa TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKY NapaJIENbHbIX IpsMbIX. CyMMa yIiioB TpeyrojbHUKa. BHENIHNWE yIIIbI TPEyTrOJIbHUKA.

[IpssMoyronbHbId TpeyroJbHUK. CBOMCTBO MeAMaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, MPOBEIEHHON K TMIIOTEHY3E.
[Ipu3Haky paBeHCTBA NPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpSAMOYTOJIbHBIN TPEYTOJBbHUK C yIiIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW, TeopemMa O OOJIbLIEM YIJie U
OoJblLel CTOPOHE TpeyroybHUKa. [lepneHuKynsip u HaKJIOHHas.

['eoMeTpuyeckoe MeCcTO TOUYEK. bHCCEeKTpHca yryia M CEepelIMHHBIN INEPIEHIUKYISP K OTPE3Ky KaK IeéOMETpUYECKUe
MeCTa TOYEK.

OKpy>XHOCTb M KPYT, XOpZa U JUAMETP, UX CBOICTBA. B3anMHOE pacronoxeHue OKpyKHOCTH U npsiMoi. KacaTenbHas
U cexylias K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAHHAsA B yroJjl. BrincanHas 1 onmcaHHas OKpYKHOCTU TPEYTOJIbHHKA.

8 KIIACC

UYerpipéxyronpauku. Ilapamnenorpamm, €ro npu3HakKd W CBOWCTBA. YacTHbIE Ciy4dad IapajulesiorpaMMOB
(MpsAMOYTOJIHUK, POMO, KBaJapar), UX MPU3HAKU U CBOWCTBA. Tpameuus, paBHOOOKas Tpameuus, € CBOMCTBA U IPU3HAKU.
[IpssMoyroJibHAs Tpanenus.

Meron ynBoenus menuansl. Lientpanbaas cummerpus. Teopema daneca u Teopema 0 NPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojpHuUKa.



[lonobue TpeyroabHUKOB, Kodduuuent nonodus. [lpusHaku mogolust TpeyronbHUKOB. [Ipumenenne momobus mpu
pELICHUH NPAKTUYECKUX 3a]au.

CpoiicTBa miomaneil reomerpuueckux ¢uryp. @opmyisl Uil MIOLWEAAN TPEYrojbHUKA, MapajienorpamMmma, pomoa u
Tpaneuny. OTHOLIEHHE MJIOLIAAEH MOTOOHBIX PUryp.

Brruncnenue miomazeil TpeyrolbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu perieHnn MpaKTUYECKUX 3a1ad.

CuHyC, KOCHUHYC, TAHT€HC OCTPOro yria MpsMOYroJbHOTO TPeYrojbHUKA. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Tpuronomerpuueckue pyHkiuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpaNbHBIE YIUIBI, YTOJd MEXKIY KacaTeJbHOW M XOpJAOM. YIUIBI MEXIy XOpJaMHU M CEKYIIHMH.
Brincannble M onMcaHHbIE YETHIPEXYTOJIBHUKHA. B3anMHOE pacmoyioKeHuE NIBYX OKpyx)HocTer. KacaHue OKpy>KHOCTEH.

OO01ue KacaTeNbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

CuHyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pewenne tpeyronpHukoB. Teopema KOCHHYCOB U T€OpEMa CUHYCOB. PeleHne npakTHuecKux 3a7ad ¢ UCIOIb30BaHUEM
TEOpPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpa3oBanue nogodus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O HpPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYLIMX, TEOpEMa O KBajapaTe
KaCaTeJIbHOM.

Bekrop, nmmmHa (MOAYJb) BEKTOpPA, COHAINPABIEHHBIE BEKTOPBI, IPOTHMBOIIOJIOXKHO HAIpPaBICHHbIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OINEpAallMd HaJ BEKTOpaMH. PasnokeHue BeKTOopa IO JIBYM
HEKOJIIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CKaJsipHOE MPOU3BEICHUE BEKTOPOB, MPUMEHEHHUE NIl HaXO0XKJICHUS
JUIMH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPaBHEHHUS MNPSIMOA M OKPYXKHOCTH B KOOpPJIWHATax, IEPECEUECHUE
OKpPY>KHOCTEH U NMPSIMBIX. METOA KOOpAUHAT U €ro IPUMEHEHUE.



[IpaBusibHBIE MHOTOYTrOJNBbHUKH. JlJIMHA OKPYXXHOCTH. l'pamycHass W paanaHHas Mepa yIiid, BBIYMCICHHE JJIMH IYyT
okpyxHocTtel. [Imomane kpyra, ceKTopa, CerMeHTa.

JIBr>KeHUs TJIOCKOCTU M BHYTPEHHHE CUMMETpUU Guryp (djaemMeHTapHble npenactaBiieHus). [lapannenbHblii epeHoc.
[ToBopoT.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJIbTAThI OCBOCHUS MTPOTPpaMMbl YIeOHOTO Kypca «I'eoMeTpus» XapaKTepHU3yIOTCs:

1) naTrpuoTHYeCcKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpPEca K MPOILIOMY M HACTOSAIIEMY POCCHHUCKOM MaTeMaTUKU, [IEHHOCTHBIM OTHOIIEHHEM K
JOCTHXKCHUAM POCCHMCKUX MATEMATUKOB U POCCUHMCKOW MAaTeMaTHUYECKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX JOCTHKECHUU B
JIPYTUX HAayKax U MPUKIAJIHBIX chepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 00S3aHHOCTEH Ipak/IaHWHA U PEATH3AIlIU €ro MPaB, MPEICTABICHUEM O MaTeMaTHUECKUX
OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUM, MPOIEAYP TPAKIAHCKOTO OOIIeCTBa (HampuMmep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO STUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKHM MPUMEHEHHEM IOCTHKEHUN
HAayKH, OCO3HAHUEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAHOBKOI Ha aKTMBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MAaTeMaTUYECKOW HaNpaBIICHHOCTH, OCO3HAHHEM
BOKHOCTH MaTEMaTUYECKOTO 00pa30BaHUs HA MPOTSHKCHUH BCEH JKU3HM IS YCIIEITHOW Tpo(deCcCHOHATBHOM IS TEPHOCTH U
pPa3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM W MOCTPOCHHEM HHAWBUYATbHON TPACKTOPUH OOpa3oOBaHUs U
YKW3HEHHBIX TUIAHOB C YU4ETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY W JCTETUYECKOMY BOCIHPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB, 3a7ad, PEIICHUH,
paccyXJAeHUM, YMEHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHMEHTAIlMEeH B JEATEIbHOCTU HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEJICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKA, MPUPOJIBI U 00IIECTBA, TOHUMAHUEM MATEeMAaTHYECKOW HAyKH Kak cepbl 4eTOBEYECKOUN MeATeTbHOCTH,



3TanoB €€ pa3BUTHS W 3HAUMMOCTH JJIsl PA3BUTUSA IMBWIM3ALMH, OBJIAJCHHUEM SI3bIKOM MAaTEeMAaTUKH M MaTeMaTHYeCKOMH
KYJIbTYpOH KaK CPeICTBOM MO3HAHUS MUPA, OBJIAICHUEM MPOCTEUITMMU HaBBIKAMH UCCIIEI0BATENbCKON AESITEIbHOCTH;

6) puznuyeckoe BocnuTanue, popMupoBaHue KyJabTypbl 310POBbS H IMOLMOHAIBLHOIO 0J1arOMOJIyYHUs:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEIEHUS 30pPOBOro oOpas3a >KU3HU
(3mopoBoe mHTaHHME, COaTAaHCHUPOBAHHBIA PEXKUM 3aHATUH M OTAbIXA, pErylspHas (Qu3ndeckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTalMe Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUM Ui pelieHus 3a7ad B OOJIaCTH COXPAHHOCTU OKpYXKarolen
cpelbl, TUIAHUPOBAHUS IOCTYNKOB M OLIEHKM HMX BO3MOXXHBIX TIIOCIEACTBUN [UIS OKpY’KAaIOLIeH Cpeabl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHHUS;

8) apanTanus K U3MEHAKOIIUMCH YCJIOBUAM COLMAJIBLHON U MPUPOJIHON Cpebl:

TOTOBHOCTBIO K JCWCTBUSAM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
NPaKTUYECKYIO JEeSTeIbHOCTh, B TOM YHCJIE YMEHUE YYUThCA Yy APYTHX JIoAed, MpuoOpeTaTh B COBMECTHON AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM ¥ KOMIIETEHLIUHU U3 OMbITA IPYTHUX;

HEOOXOJMMOCThI0O B (DOPMHUPOBAHUM HOBBIX 3HAHWUN, B TOM 4YHcle (OPMYIHPOBATh WJIEH, MOHSATHS, TUIOTE3bI 00
00BEKTax U SBJICHUSX, B TOM YHCJIE PaHEE€ HEM3BECTHBIX, OCO3HABATDH e(PUIINTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYalMIO KaK BBI3OB, TPEOYyrOIINi
KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMble PEIICHUs U JEeHUCTBUSA, (OPMYIHpPOBaTh M OLICHUBATh PUCKU M TOCJIEACTBHUA,
(bopMHPOBATH OTIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBblesioruyeckueaeicTBUA:



BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKM MATEMATHYECKUX OOBEKTOB, MOHSATUMN, OTHOIICHUA MEXKIY
MOHATUSAMHU, (HOPMYJIHUPOBATH OMPEACICHUS TOHITHM, YCTaHABIMBATH CYIISCTBEHHBIN NpPH3HAK KIacCU(UKAIINH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIIPMHUMATh, (OPMYIHPOBATh U MPeoOpa30oBBIBATh CYKIEHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, IUHUYIHBIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;

BBISIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeurst B (pakTax, MaHHBIX, HAOIIONCHUSX U
YTBEPKICHUSIX, TIPEIIaraTh KPUTEPUH JUTsI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;

JienaTh BBIBOJIBI C HCIOJB30BaHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOUYCHHIA,
YMO3aKJIFOUYCHUH TI0 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (TIPSAMBIE U OT MPOTUBHOTO), MTPOBOJIUTH CAMOCTOSATEIHLHO
HECJIOKHBIE JI0Ka3aTeIhCTBA MAaTeMAaTHYECKNX (PAKTOB, BBICTpAWBaTh apPTyYMEHTAIIMI0, MPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpaTh CIOCO0O perieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHMS, BhIOMpATh HamboJsiee
TOJIX OIS ¢ y4ETOM CaMOCTOSTEIHHO BIICTICHHBIX KPUTEPHEB).

Ba3zoBrbiencciienoBarejbCcKHeeCTBHUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIIbCKHA HHCTPYMEHT MTO3HAHUS, (DOPMYJIMPOBATH BOIPOCH], (PUKCHUPYIOIIUE
NpOTUBOpEYHe, MpoOJIeMy, CaMOCTOSTENBHO YCTaHABIMBATH HCKOMOE U JaHHOE, (GOPMHUPOBAThH THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

MPOBOJIUTH TI0O CAMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY HECIIOXHBIA IKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHIeCKOTO O0BEKTa, 3aBUCMOCTEH 00OHEKTOB MEXKIAY COOOM;

CaMOCTOSITEIbHO  (opMyHpoBaTh O0OOIIEHHWS W BBIBOJALI 10 pPE3yJibTaTaM MPOBEACHHOTO HAOJIOICHMUS,
WCCJICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOTYYEHHBIX PE3YyIhTaTOB, BEIBOJOB M 0000IIECHUH;

IIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAK)KE BBIJIBHTaTh MPEIIOJIOKEHUS O €ro Pa3BUTHU B HOBBIX
YCIIOBUSX.

Pabora ¢ nunopmanmeii:

BBISABJIATE HCJOCTATOYHOCTD U M30BITOYHOCTH I/IH(I)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX AJI pCIICHUS 3aJa4M,



BBIOWPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH WH(OpPMAIUIO PA3TUYHBIX BUIOB U (HopM
MIPEICTABIICHHUS;

BbIOMpaTh (popMy mpenacTaBieHus WHGOPMAIMKM M WIUTFOCTPUPOBATH pellaeMble 3a7add CXeMaMH, JuarpaMMaMH,
WHOM TrpadMKOM M MX KOMOUHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HMHGOPMAIMKM TIO KPUTEPUSM, TMPEIOKEHHBIM yUUTEIeM Wi CHOPMYITUPOBAHHBIM
CaMOCTOSITENILHO.

KoMMmyHHKaTHBHBIEYyHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCIIPUHUMATh ¥ (OPMYJIHMPOBATH CYXKACHHS B COOTBETCTBUU C YCJOBHUSMHU W IENIIMH OOIIEHUS, SICHO, TOYHO,
I'PaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M MHCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO XOJY peIleHHs
3a/1a4, KOMMEHTUPOBATh MOJYyUYEHHBIN Pe3yJIbTaT;

B XOJ€ OOCYXJEHMsS 3a/JaBaTb BOIPOCHI IO CYIIECTBY OOCYXKJAaeMOW TEMbI, MpOOJEeMbI, pelIaeMoi 3ajaud,
BBICKA3bIBaTh WJIEW, HAIIEJICHHbIE HA IIOMCK pEIICHUS, COMOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMH JPYTUX
YYaCTHHUKOB JMajiora, OOHapyXHBaTh pa3lWyle MU CXOACTBO TO3MLHUH, B KOPPEKTHOH Qopme (opMymupoBaTh
pa3HoIIacusi, CBOM BO3PaKEHUS;

IPEJCTaBISATh PE3yabTaThl PELICHUS 3aJauM, SKCIEPUMEHTA, MCCIEJOBAHMS, MPOEKTa, CAMOCTOSTEIbHO BBHIOMPATH
¢dbopMaT BBICTYIIICHUS C YIETOM 3a]a4 MPE3CHTAIIMH U OCOOCHHOCTEH ayIUTOPHH;

NOHMMaThb ¥ HCIOJb30BAaTh MPEUMYIIECTBA KOMAHIAHONH W WMHIUBUAYaJbHOW pabOThl MPU pPEIICHUH Y4YEOHBIX
MaTeMaTUYeCKUX 3a/1a4;

OPUHUMATD 1[EJIb COBMECTHOM JEATENbHOCTH, MJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM PabOThI, paclpeaesiTh BUAbI
paboT, JOroBapuBaThCS, 00CYKIATh MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHCHHS HECKOIBKUX JIFO/ICH;
y4acTBOBaTh B TPYMIOBBIX ¢GopMax padboTel (0OCYXaeHUs, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBl U JIPYTHE),
BBINOJIHATh CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOW JEHCTBHUS C APYTUMH WIEHAMH KOMAaHJbI, OLIEHUBATh
Ka4eCcTBO CBOETO BKJIAJa B OOLINI MPOAYKT MO KPUTEPHSIM, CHOPMYIHUPOBAHHBIM YUaCTHUKAMH B3aMMOICHCTBUSL.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

e CaMOCTOSITEJIPHO COCTABJIATH TUIAH, AITOPUTM PEIICHUS 3a1a9u (MM €T0 YacTh), BEIOMPATH CIIOCO0 PEIIeHUs C YI4ETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBITUHTEJJIEKT:

e BJAJETh CIIOCOOAMH CAaMOIPOBEPKHU, CAMOKOHTPOJIS MIPOLIECCa M pe3ysibTara PEeIIeHUs] MaTeMaTUYECKOM 3a/1a4u;

e TPEABHUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU PELICHUM 33]]a4l, BHOCUTh KOPPEKTHUBHI B AEATEIIbHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OUIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIGHUMBATh COOTBETCTBHE pE3yJibTaTa JIEATEIbHOCTH IIOCTaBICHHOM II€JM M YCIOBUSM, OOBSACHATh MPUYUHBI
JTOCTYDKCHUSI WITM HEJOCTIDKEHUS 1€, HAaXOUTh OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K koH1y 00yueHus B 7 kjacce 00y4aronuiics MOTy4YHT CIAEAYIOIINE IPEAMETHbIE PE3yJIbTaThI:

PacriozHaBaTh M3yuyeHHBIE TE€OMETPUYECKUE (UTYpBI, OIpPENEsITh HX B3aUMHOE pACIOJIOKEHUE, H300paxaThb
reoMeTpuyecKue (PUrypsl, BBIIOJIHATh YEPTEXKU M0 YCIOBHUIO 3a1a4d. VI3MepsATh JUHEIHbIE U YIJIOBbIE BEIMYMHBI. Pemars
3a1a4M Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JUHEHHBIX W YIJOBBIX BEIMYMH TMPEAMETOB B PEANBbHOM >KU3HHU, Pa3MEPOB MPHUPOIHBIX
00BbeKTOB. PaznuuaTe pa3mMepsl 3TUX 0OBEKTOB MO MOPSAJIKY BEITUUYUHBI.

CTpouTh 4EepTEKH K TEOMETPUUECKUM 33/1a4aM.

[Tonp30BaTbCs MpHU3HAKAMU pPABEHCTBA TPEYrOJbHUKOB, HUCIOJIb30BaTh IPHU3HAKM U CBOMCTBA pPaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4.

[IpoBOIUTE TOTHYECKUE PACCYKACHUS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd INpU3HAKAMU PABEHCTBA IIPAMOYIOJIBHBIX TPEYrOJIBHUKOB, CBOWCTBOM MEJIUAHbI, IPOBEIEHHOU K
TUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYIOJIbHUKA, B PEILICHUU T€OMETPUUECKUX 3a1a4.



OnpenensT NapajuIeIbHOCTh MPSAMBIX C MOMOUIBIO YIJIOB, KOTOphIe oOpa3yeT ¢ HUMH cekymas. Onpenensarb
NIapaJuIeIbBHOCTD MPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM IPSMOU 10 TOYEK APYrOU NPsSIMOM.

Pemrats 3aiaun Ha kietdaroi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAUTh YHUCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJIOB B T'€OMETPUYECKUX 3a/layax C
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHBIX MPH MEPECCUCHUH ABYX
IapajuIeNIbHBIX MIPSAMBIX CEKyIIer. Pemars npakTnyeckue 3a1a49nu Ha HaX0KIAEHNE YIJIOB.

Brnagerp mnoOHATHEM T€OMETPHUUECKOrO MeCTa TOYeK. YMETh ONpeneisiTh OWCCEeKTPUCY yIila W CepeIUHHBIN
NEPIECHIUKYJIAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpJbl U IMaMeTpa OKPYKHOCTH, MTOJIb30BATHCSA UX CBOMCTBAMM.
YMeTh NPUMEHSTh 3TH CBOMCTBA MPU PELICHUU 3a7a4.

BrnageTts moHATHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaX0AUTh €€ 1eHTp. [lomp3oBaTecs pakTamu
0 TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE, MU O TOM, UTO CEPEANHHBIC MEPIICHIUKYISPBI K
CTOPOHAM TPEYTrOJIbHUKA EPECEKAIOTCSA B OJTHOM TOUKE.

Brnaners moHsTHEM KacaTeNbHOM K OKPYKHOCTH, TOJIb30BATHCS TEOPEMOW O MEPIEHIUKYJSIPHOCTH KacaTeIbHOW M
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

[Tonp30BaThCsA NPOCTEUIIMMU T€OMETPUUECKMMH HEPABEHCTBAMU, TIOHUMATh UX IPAKTUYECKUM CMBICII.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE MOCTPOEHUS C MOMOLIBIO LIUPKYJISL U JIMHENKH.

K koniry o0ydyeHus B 8 kiacce oOydaromuiics NOMyYUT CIAEAYIONIME TPEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTe OCHOBHBIE BUIbBI YETBIPEXYTOJIBHUKOB, MX DJJIEMEHTBI, II0Jb30BaTbCA HX CBOMCTBAMHU INPHU PELICHUH
reOMETPUYECKUX 3a4ad.

[IpuMeHATH CBOKCTBA TOUKU NEPECEUECHHSI MEIMAH TPEYTOJIbHUKA (LIEHTPA MACC) B PEILICHUH 3a]a4.

Bnaners mnoHATHEM CpeNHEW JIMHUM TPEYroJbHUKA M TpaneUuy, IPUMEHSITh HUX CBOWCTBA NPU PELICHUH
reomeTpuieckux 3anad. Ilons3oBaTtecsa Teopemoit daneca U TEOPEMON O MPOMOPIIUOHATBHBIX OTPE3KaX, IPUMEHATh UX JJIS
peleHns NPaKkTUYeCKUX 3a1ay.

[IpumeHsTh pU3HAKU MTOA00HS TPEYTOJFHUKOB B PEIICHUN T€OMETPUUECKHX 3a/1ad.



[Tonp3oBatbes Teopemoii [udaropa myas pemeHnst TeOMETPUIECKUX M PAKTHIECKUX 3a7a4d. CTpOUTh MaTEMaTHIECKYIO
MOJIEJTb B MMPAKTHUUECKUX 3a/1a4aX, CAMOCTOSTEIHHO JENaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Bragers moHATHSIMEM CHUHYCAa, KOCHMHYCa M TAaHIE€HCAa OCTPOTO YIJia MPSMOYTOJBHOrO TpeyroibHuka. Ilosnb3oBaThes
STUMU NOHATUSAMU ISl pEUICHUS! TPAKTUYECKUX 3a/1a4.

Breraucasates (paznudyabiME CIOCO0AMU) IIIONIAb TPEYTOJbHUKA W TUIONIAIA MHOTOYTOJIBHBIX (pUryp (TOJB3YACH, TIIE
HEO0OXO0MMO, KATbKYJIATOpOM). [[puMEeHSTh TIOJTydeHHBIC YMEHUS B IPAKTUYECKHUX 3a/1auax.

Bragers moHATHSIME BIHCAHHOTO W IEHTPAIBHOTO YTJIa, UCIONIH30BATh TEOPEMBI O BIIMCAHHBIX yTJaX, YriiaX MEXTY
XopJamu (CeKyIIMMH) U yTIIe MEXAY KacaTelIbHOM U XOPAOH MPH PElIEHUH T€OMETPUUYECKUX 3a/1ay.

Braners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA ONMMCAHHOTO YETHIPEXYTOJIbHUKA MpU
peIIeHUH 3a1ad.

[IpuMeHATh TOydYEeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMAaTHYECKHUE MOJCNU IS 3a/Jad pealbHOW >KM3HU U
MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCIECHUS C MPUMEHEHHEM MOA00US U TPUTOHOMETpHUH (IOJIb3YACh, I/Ie HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHiry o0ydyeHus: B 9 kiaacce o0ydaromuiics MOTYyUUT CIEAYIONIME TPEAMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIUA OCTPHIX VYIJOB, HAXOAUTh C WX TOMOIIBIO Pa3JIUYHBIE 3JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSAMOYTOIBHBIX TPEYrOJbHUKOBY). HaxomuTh (C MOMONIBIO KaJIBKYJSTOPA)
JUTMHBL U YTJIbI JU1sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs (QopMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUECKUM TOXKJIECTBOM JUIsl HAXOXKIACHUS
COOTHOMICHUIN MEXTy TPUTOHOMETPUIECKUMH BEIIMUNHAMMU.

Hcnonrs30BaTh TE€OpEeMbl CHHYCOB M KOCHHYCOB JJII HAXOXKJICHUSI PA3IMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («pEIICHUe
TPEYTOJILHUKOBY ), TPUMEHSTh UX MPU PEIICHUH T€OMETPUISCKHUX 3a/1a4.

Braners mnousTHsMH TpeoOpa3zoBaHUs MOJO0MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX ¢uryp. Ilonb3oBaThcs
CBOMCTBaMHM MOJ00US MPOU3BOJBHBIX (DUTYp, YMETh BBIUUCIATH JUIMHBI MU HAXOJUTh YIiibl Y MOA0OHBIX (uryp. [Ipumensts
CBOMCTBA MOA00MS B MPAKTUYECKHX 3a/1adaX. ¥ METh MPUBOJAUTH MPUMEPHI IOJJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30oBaThcst TeOpeMaMHu O TPOU3BEACHUH OTPE3KOB XOPHA, O TPOU3BEACHHH OTPE3KOB CEKYIIUX, O KBaaparTe
KacaTeIbHOM.



[lonb30BaThcst BEKTOpaMH, MOHMMATh HMX TE€OMETPUYECKUN U (U3MYECKUN CMBICH, NPUMEHATh UX B PELICHUH
reOMeTpUUeCKUX U pusnueckux 3agad. [[puMeHsTh ckansipHOE IPOU3BEIeHNE BEKTOPOB AJIsl HAX0XKICHUS JJIMH U YTJIOB.

[lonp30BaTbcs METOIOM KOOPAMHAT HA IUIOCKOCTH, NMPHUMEHSATh €0 B PEIICHHH T'€OMETPHUYECKUX M MPAKTUYECKHX
3ajad.

Brnagetp mOHATUSAMU MPaBUJIBHOIO MHOTOYTOJIHUKA, JUIMHBI OKPY)KHOCTH, AJUHBI TyTW OKPYXHOCTH U PaJMaHHOU
MEpBHI YIJia, YMETh BBIUUCIATH IIIOIMIAAs Kpyra U ero yactei. [[puMeHsaTh mosyueHHble YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (uu HEHTPbl) CUMMETPUU GUTYD, TPUMEHSTh JBUKEHHS MIIOCKOCTH B MIPOCTEHININX CITydasix.

[IpuMeHsATh MOMyYeHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKHe MOJAETH IJs 3aJay peajbHOM JKU3HU U
IPOBOJIUTH COOTBETCTBYIOIINE BBHIYMCICHUS C MPUMEHEHHEM MOJO00MS U TPUTOHOMETPUUECKUX (DYHKIMH (MOIB3YACh, I/Ie
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosaunyecTBouacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aeioB U (undpoBbIe)
n/n . TeMIPOrpaMMBbl Bcero  Konrtpoabnbiepaborsl  IIpakTuuecknepadoTbl
o0pa3oBaTebHbIepecypChl
[Ipocrelinne reoMeTpudecKre
1 (buUryphl 1 KX CBOWCTBA 11 1 bubmorexa HHOK
P ’ https://m.edsoo.ru/7f415¢2e
N3mepenunereoMeTpuyecKUXBETUYNH
bu6mmoreka [IOK
2 T 13 1
PEYTOIBHHIH https://m.edsoo.ru/7f415¢e2e
3 OKpy>XHOCTb U KpPYT. 5 bubmmoreka [JOK
['eomeTpuueckue nocTpoeHus https://m.edsoo.ru/7f415¢e2e
4 [TapannenpHble MpsiMBbIE, CyMMa 10 3 bubmmoreka [IOK
YTJI0B TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
Bbubnuoreka [JOK
I1 i 1
> OBTOpCHHE, 0000mEHNe3HARNIl ! https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
I[MPOT'PAMME




8 KVIACC

KosaunyecTBouyacon JJIeKTPOHHBbIE
Ne HaumeHoBaHuepasiejioB u (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl [IpakTuyeckuepadoTbl P
o0pa3oBaTebHbIEepeCypChl
. bu6mmoreka [IOK
1 4 17 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
ITmontans. Haxoxaenue
) IJI0IaAeH TPEYTrOJIBHUKOB U g 1 bubanorexa HOK
MHOTOYTOJIBHBIX (pUryp. https://m.edsoo.ru/7f417¢18
[Tnomaaumnono6ubIX puryp
3 Teopema ITudaropa u Hauana 7 | bubmmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
4 MPONOPLIMOHAIBHBIX OTPE3KaX 22 1 bubmorexa [JOK
poropit p ’ https://m.edsoo.ru/7f417e18
M0J1I00HbBIE TPEYTOIBbHUKH
VYIBl B OKpY’KHOCTH.
Bnucannble u onucanHbie
5 YEThIPEXYTOJIbHUKHU 7 1 bubmorexa HOK
pexyr ’ https://m.edsoo.ru/7f417e18
KacaTrenbHble K OKPYKHOCTH.
Kacanue okpyxHOCTEM
Bbu6nuoreka [JOK
6 II 600 i 7 1
OBTOPEIHE, ODODIICHHESHATIH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[MPOI'PAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnsie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Tpuronomerpus. TeopeMbl KOCHHYCOB U bubnuorexa [JOK
1 16 1
cUHYyCOB. PelieHne TpeyroipsHUKOB https://m.edsoo.ru/7f41al2¢
) [IpeoOpazoBanne mogodus. Merpuueckue 10 1 bubnuoteka [JOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢
bubnunoreka LIOK
B 12 1
3 SICTOpHL https://m.edsoo.ru/7f41al2¢
4 JlekapTOBBI KOO a a TJI0CKOC 9 1 buommorexa LIOK
TOBBI HNHATbI HA I1JI TH
3 pA https://m.edsoo.ru/7f41al2¢c
e
Py = Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune mioniaaeit
but6mmoreka [IOK
6 6
JIBIDKEHHS MLIOCKOCTH https://m.edsoo.ru/7f41al2¢
. [ToBTOpenue, 060061IeHNE, . ) bubnunoreka LIOK
CUCTeMAaTH3aIHsI 3HAHHA https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

I[TPOTPAMME




YUYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomuier C.b. u npyrue, AKiMoHEpHOE 00IIECTBO

«M3parensctBO «IIpocBenieHne»

METOAUYECKUE MATEPUAJIbBI 1JI51 YYUTEJISA
[Toypounsie pa3zpaboTku mo reomeTpun.”/ kmacc.4-e u3z. - M.: BAKO
[Toypounsie pa3paboTKu Mo reomeTpun.8 kiacc. nocodue s yunrtens / H.®.I'aBpuiosa - 3-e uzn., ucnp. - M.: BAKO

[Toypounsblie pazpaboTku 1Mo reomeTpun.9 kiacc.2-e uza. - M.: BAKO

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://infourok.ru
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