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IHOACHUTEJIBHAA 3AIINCKA

VYuebnslii kypc «I'eoMeTpusi» Kak OJIMH U3 OCHOBHBIX Pa3JIeJIOB IIKOJIbHON MaTeMaTHUKH,
UMEIOIUI CBOEH LeNIbI0 00eCeuynuTh U3ydeHUEe CBOWCTB U Pa3MepoB (DUTYp, X OTHOLIEHUN U
B3aMMHOE pAacIOJIOKEHHE, ONMPAETCs Ha JIOTMYECKYI0, J0Ka3aTesbHYIH JHMHUIO. lleHHOCTh
u3ydeHust ydeOHoro kypca «['‘eomerpus» Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus
3aKJII0YAeTCs B TOM, YTO OOYYArOIIMHCS YYUTCS HPOBOJUTH JOKA3aTENbHBIC PAaCCYKICHHS,
CTPOUTH JIOTMYECKME YMO3AK/IIOUEHUs, JOKa3bIBaThb WCTHUHHBIE YTBEPXKICHHUS U CTPOUTh
KOHTPIPUMEPHI K JIO)KHBIM, IIPOBOAUTh PACCYKICHUS «OT IPOTUBHOI0», OTJINYATh CBOMCTBA OT
NPU3HAKOB, POPMYINPOBATH OOpATHBIE YTBEPIKICHHS.

Bropoii nenpto uzydeHuss yueOHOro kypca «l'eomMeTpusi» SIBISETCS MCIOJIb30BAaHUE €€
KaKk HMHCTPYMEHTa IpU peIIeHUH KaK MaTeMaTHYeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEYAIOLIMXCA B peanbHOM ku3HM. OOydaroumuiics JODKEH HAydYUThCS OIPENeNIUTh
TE€OMETPUYECKYIO (PUTYpY, OIHUCATH CIOBAaMH JaHHBIH 4epTEX WIM PUCYHOK, HAWTH IUIOMIANb
3eMEIBHOTO YYacTKa, paccuuTaTh HEOOXOAWMYIO [UIMHY ONTOBOJOKOHHOTO Ka0ens WiIn
TpeOyeMble pa3Mepbl rapaka Uil aBTOMOOMII. DTOMY COOTBETCTBYET BTOPAsl, BHIYUCIUTEIbHAS
JUHUSA B M3ydeHUH yudeOHoro kypca «l'eomerpusi». Ilpu pemeHuu 3anad NpakTHUECKOTO
XapakTtepa OOy4arolUIiCs YYUTCSl CTPOUTh MAaTEMaTHYECKHE MOJENIM PEaJIbHBIX >KU3HEHHBIX
CUTyallui, IPOBOJUTh BbIUMCIICHUS U OLICHUBATh aJI€KBaTHOCTD [TOJIyYEHHOT'O pe3yibTara.

Kpaiine BaxxHO nOMUEpPKUBaTH CBA3M y4yeOHOro Kkypca «l'eoMeTpus» ¢ JIpyruMu
y4eOHBIMH IIPEMETaMH, MOTUBUPOBATh UCIOJIB30BATh OINPEECIICHUS] TEOMETPUUECKUX (GUryp u
MOHSITHUH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYyYEeHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSI3U
HauOosee SpKO BUIHBI B TeMax «BekTopel», «TpUroHoMeTrpuyeckue COOTHOUIEHUs», «MeToj
koopauHaT» 1 «Teopema [Tudaropar.

VYuebublil kypc «l'eoMeTpHs» BKIIIOYAET CIelylollie OCHOBHBIE pa3fieiibl COAEpKaHUS:
«l'eomerpuueckue ¢Gurypsl M uX CBOHCTBay, «/3MepeHHEe TIeOMETPUUECKUX BEIUYHHY,
«/lexapToBBl ~ KOOpAMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOIOOUS.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoaurcs 202 yaca: B 7 kiiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 66 yacos (2 vaca B
HEJIEIIO0).



COJAEPKAHUE YYEBHOI'O KYPCA

7 KJIACC

Hauanbnbie nonsTtusi reomerpuu. Touka, mpsimMas, OTpe30K, Jyd. Yroj. Buasl yrios.
BeprukanbHele M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHHK.
[TapamienbHOCTh U NEPIEHANKYISAPHOCTD IPSIMbIX.

Cummerpuunbsie  ¢urypbl. OCHOBHbIE CBOMCTBa OCeBOM cuMMeTpuu. Ilpumepsr
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OcCHOBHBIE TIOCTPOECHHs C IIOMOIIBKO LUPKYJIS M JIMHEHKH. TpeyroiabHuk. Beicora,
MeauaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN M pABHOCTOPOHHUHN TpeyrojbHUKU. HepaBeHCTBO TpeyronbHUKa.

CpoiicTBa M TpH3HAKM paBHOOEIPEHHOro TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CaolicTBa M NPU3HAKYU MapaJIesbHbIX NpsAMbIX. CyMMa yIjioB TpeyrojbHuka. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroiabHUK. CBOMCTBO MeQuaHbl NPSAMOYIOJIBHOIO TPEYrOJBbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIblIeM yrie U O0NblIeH CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAs.

I'eomeTprueckoe MecTo TOYEK. buccekrpuca yria M CepeAUHHBIA NEPIEHIUKYIP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb W Kpyr, XOopJa M JAUAMETp, UX CBoilcTBa. B3auMHOe pacmnosioxeHue
OKpYXXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyx HOCTU. OKpYyKHOCTb, BIIMCaHHAas B
yroJ. Bincannas 1 onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamienorpamMm, €ro nmpu3Haku M CBOWCTBA. YacTHbIE cCiydau
napauiesorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoilcTBa. Tpameuws,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Merton yaBoeHnust meauanbl. LlenTpanbHas cummerpusa. Teopema darneca u Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYroiabHHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroiapbHUKOB, kKo dumment nogobus. [IpusHaku mogo0us TPEyroJIbHUKOB.
[Tpumenenue mo1o0Ust pH pelIeHUH TPAKTUUECKUX 3ajay.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opmMynsl i TUIOMIAIU TPEYTOJbHUKA,
napaiuienorpaMma, pom6a u tpaneruu. OTHOIIEHHE III0MIAAeH MOoK00HBIX GUryp.

Beruucnienue miomanei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa nmpu pemeHur TPaKTHUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIjia MNPSMOYTOJbHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brniucannbie U LEHTpAJIbHBIE YIJIBI, YTOJ MEXAY KacaTeIbHOW M XOPJOH. YTIbI MEXKIY
XopAaMH U CEeKymMMH. BrnucaHHble W ONMCaHHBIE YETHIPEXYTONBHUKU. B3aumHoe
pacrionio’)keHre ABYX OKpykHoctell. Kacanme okpyxnocTei. OOmme KacaTenbHble K IBYM
OKPYXHOCTSIM.



9 KJIACC

Cunyc, xocunyc, taHreHc yrioB oT O go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TtpeyronbHukOB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PerieHue
MPAKTUYECKHX 3a71a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue momodust. [1ogo6me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Npon3BeIEHUN OTPEIKOB XOP/I, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bextop, nnmuHa (MOAynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, IPOTUBOMOJIOKHO
HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BEeKTOpaMHU. PaznokeHue BeKTOpa 10 JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BEKTOpa.
CkanspHoe Mpou3BeIeHUEe BEKTOPOB, IPUMEHEHHUE Il HaX0XACHUS JUIMH U YTJIOB.

JlekapToBbl KOOpDAMHATHI HAa IIJIOCKOCTU. YPAaBHEHUS TPSAMONM U OKPYKHOCTH B
KOOpJMHATAaX, [IEpECeUeHUe OKPYKHOCTEH U PsIMbIX. MeTo1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYIOJIbHUKH. [[nvMHa OKpy:KHOCTH. ['pagycHas u paauaHHas Mepa
yria, BBIYMCIEHUE AJUH YT oKpyxHocTel. [Inomanas kpyra, cekropa, cerMeHTa.

JIBU>KeHHUsT  TJIOCKOCTM U BHYTPEHHHE CUMMeETpuM  ¢uryp  (9JeMeHTapHbIe
npeacrasienus). [lapamnensusiit neperoc. [1oBopoT.



IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA

JINMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS IporpaMMbl ydeOHOro Kypca «I'eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHDKCHHSIM POCCHHCKUX MATEMAaTHKOB W POCCHUHCKON
MaTeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKCHHUM B IPYTUX HAyKax W MPUKIATHBIX
chepax;

2) rpa:kKIaHCcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHUIO OOS3aHHOCTEH TpakJIaHWHA M peaju3allik €ro Ipas,
MPEJCTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHXKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTMBHOE y4YacTHE B PEIICHHM MPAKTUYECKHX 3a7a4 MaTEeMaTHYECKOM
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPOQeCCUOHANBHON EATEeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILMOHAIBHOMY M JCTETUYECKOMY BOCHPHITHIO MaTEeMAaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEeH B JACATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YeNOBEKa, MNPHUPOAbI U OOIIECTBA, NOHHMAaHHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YelIOBEYECKOW NeATeTbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA M MaTEMaTHYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATENILCKON JIEITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHUpPOBAHME  KYJbTYPbl  310POBbS U
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TPUMEHATh MaTeMaTUYeCKHe 3HaHUs B HWHTEPECaX CBOETO 370POBBS,
BEJICHHS 3[JOPOBOTO 00pasa U3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHUEHTAINeH Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWN ISl pelleHHs 3a7ad B 001acTu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYIKOB W OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTHUYECKHUX
po0JIeM U yTeH UX PEIICHHUS;

8) ajanTanus K U3MEHAIIUMCS YCIOBUSIM CONMAJIbHOW M NPUPOJAHOM Cpebl:



TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO IEATEIbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIHbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4ucCiIe GOPMYJINPOBATh UAEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaX M SBICHHUAX, B TOM UYHUCIIC paHee HEH3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPeOylOLUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIECHUS U
neicTBus, pOpPMyYIMPOBATH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3VJIbTATDI

ITo3naBaTenbHbBbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUSA

ba3oBble Jlornyeckue AeicTBHA:

o BBIABJISITH M XApaKTEPU30BaTb CYLICCTBEHHbIE IPU3HAKA MAaTEMaTU4YECKUX
O00BEKTOB, MOHATHI, OTHOILIEHUN MEXAY MOHATUSAMH, (OPMYIMpPOBATH ONPEICIICHUS MOHATUH,
YCTaHABJIMBATh CYIIECTBEHHbIM NpHU3HAK KJIACCU(PUKALMU, OCHOBAaHMS s 0000lieHus Hu
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIN3A;

. BOCIIPUHUMATB, (bopmynupoBaTh u peoOpa3oBbIBaTh CYKJICHHUS:
YTBEPAUTEIIbHBIE U OTpULIATEIbHbIE, €AMHUYHbIC, YACTHBIC U OOLIHE, YCIOBHBIE;

. BBISIBJIAITH MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M INPOTHUBOpPEYUS B
(dakTax, MaHHBIX, HAOMIOJACHUAX M YTBEP)KJIEHUSIX, NpeAsiaraTb KPUTEPUU Ul BbIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

. Jienarb  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

. pa3buparh J0Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPXKIACHHHM (IpsMble U OT
IPOTUBHOI0), TMPOBOJUTH CAMOCTOSITEJIBHO HECIOXKHBIE JI0OKA3aTelNbCTBA MaTEeMaTHUECKUX
(GakToB, BBICTpPAaUBaTh apryMEHTALMIO, IPUBOJUTH MIPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

. BbIOMpaTh cr1oco0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIbKO BapUaHTOB
peuieHus, BbIOMpaTh HauOoJee MOAXOAAIIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KpUTEPUEB).

Ba3oBble nccienoBaTebCcKue 1eiicTBUS:

J UCMOJIb30BaTh BOMPOCHI Kak HCCIENOBATEIbCKUI HMHCTPYMEHT MO3HAHUS,
(dbopMynHpoBaTh BOMPOCH], (PHUKCHPYIOIIME MPOTHBOpEYHEe, NPoOIEeMy, CaMOCTOSTEIHHO
yCTaHaBJIMBAaTh HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATh CBOIO MO3MIIUIO,
MHEHHE;

J OPOBOJIUTH IO  CAMOCTOSITENIBHO  COCTAaBIEHHOMY  IUIAHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIEIOBAaHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

o CaMOCTOSITENIbHO  (popMynupoBaTh 00OOLICHUS W BBIBOJABI MO pe3yjibTaTam
NPOBENEHHOTO  HAONIONEHUS, WCCIEAOBAaHMs, OIEHUBATh JOCTOBEPHOCTh  TOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMUIA;

. NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpoIlecca, a TaKKe BBIIBUTATh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.



Pa6ora ¢ nndopmanmeii:

. BBISIBJISITH ~ HEAOCTATOYHOCTh M U30BITOYHOCTh  MHGOpMAalUU, JaHHBIX,
HEOOXOIUMBIX /ISl pELIEHMs 3a/1a4;

. BbIOUpaTh,  aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W  HHTEPIPETUPOBATH
UH(POPMALIHIO PA3IUYHBIX BUAOB U (POPM IpEACTaBICHUS;

. BbIOUpaTh GopMy NpeacTaBlieHUs WH(DOPMALUKM U WIUIIOCTPUPOBATH pellacMble
3aJa4u CXeMaMH, AUarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMAMU;

. OLICHUBATh HAAEKHOCTh UH(DOPMALIMU N0 KPUTEPUSIM, MIPEJIOKEHHBIM yUUTEIIEM
WK cOPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

J BOCIIPHHUMATh U (OPMYJIMPOBATH CYKICHHUS B COOTBETCTBHU C YCIOBHSMHU H
HensiMu - OOIIeHHs], SICHO, TOYHO, I'PaMOTHO BBIpAXKaTb CBOK TOYKY 3pPEHHsS] B YCTHBIX U
MMCbMEHHBIX TEKCTaxX, JaBaTh IOACHEHHS IO XOJAy pEeLIeHUs 3aJauyd, KOMMEHTHPOBATh
IIOJIyYECHHBIN pe3yibTarT;

. B XoJe OOCYXIEeHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMBI,
npoOsieMbl, pelaeMoi 3ajJauM, BBICKA3bIBaThb WJEW, HAIEJICHHbIE HAa IIOMCK pEIIEHUs,
COIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMM IPYIMX YYaCTHMKOB Juajora, oOHapyXuBaTh
pa3inurde W CXOJICTBO MO3UIUH, B KOPPEKTHOW (opme GopMymupoBaTh pazHOTIACHs, CBOU
BO3PaKEHU,

. NPEACTABIATh PE3YNbTaThl PELIECHUs 3aJadyM, HKCIIEPUMEHTAa, MCCIIEJOBaHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (popMar BBICTYIUIEHUS C YYETOM 3a4ay IMPE3EHTAluH U
0COOEHHOCTEH ayAuTOpUH;

. MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYyalIbHOU
paboTHI IPH pellIeHNH YUeOHBIX MAaTEMAaTHUYECKUX 3a/1a4;

. NPUHUMATh 1I€JIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPraHU3alUIo
COBMECTHOM paboOThI, pacHpenessaTh BHIbI pabOT, J0roBapuBaThCs, OOCYXAaTh IpolLecc U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIHOACH;

. y4acTBOBaTh B TPYIIOBBIX ¢Gopmax padboThl (0O0CYKaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE€ IITYPMbI W JIpyTH€), BBINOJIHATH CBOK YacTb PabOThl M KOOPAWHUPOBATh CBOU
JIeMcTBUS C IPYTMMHU WIEHAMU KOMaH/]Ibl, OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOLIMH MPOAYKT
10 KpUTEpHSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOJACHCTBHUS.

PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranmu3anmus:

J CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aITOPUTM PELIEHUs 3aJauu (WIH ero 4acTh),
BBIOMPATh CIOCOO pelIeHus: ¢ y4€TOM MMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLHOHAJIbHBII HHTEJIEKT:

J BJIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Ipollecca U pe3yibTara
pelieHus MaTeMaTHYeCcKoH 3a1auu;

J NpeIBUJETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IpH pEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAllICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

. OLICHUBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH ITOCTaBICHHOM LEIU U
YCIIOBUSAM, OOBACHATH MPUYUHBI JTOCTMIKCHUS WM HEAOCTIKEHHS IeNIM, HAXOAWUThH OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



[NPEAMETHBIE PE3VJIbTATHI

K xonmy oOyueHust B 7 kijacce OOydYarOMIMKCS TOJYYUT CIEAYIOUIHE NpPEAMETHBIC
pE3yNbTaThI:

Pacrio3naBaTe H3yueHHBIE TE€OMETpUYECKHE (QUTYpBbI, OMNPENENATh HUX B3aUMHOE
pacmoiox)eHne, M300pakarb TeOMETPUYECKHE (UTYPHI, BBITIONHATH YEPTEKHU IO YCIOBHUIO
3ajaud. M3Mmepsarh JMHEWHbIE W YIJIOBbIE BEIMYMHBL. PemaTh 3aiauu Ha BBIUKCICHUE JIUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenathe rpyOyI0 OIIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHON JKU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznudars pa3Mepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHYUHBL.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a7auaM.

[Tonb3oBaThbcs TNpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCIIOJB30BAaTh MPHU3HAKUA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELICHUH 33/1a4.

[IpoBOAUTH JTOTHYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbesi MpU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJMaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYroJlibHUKA, B PEIICHUU
FEOMETPHUECKUX 3aJ1au.

OmnpenensaTh MapaieIbHOCTh MPSMBIX C TOMOIIBIO YIITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C TIOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSAIMOM 10 TOYEK APYroi mpsiMOil.

Pemars 3a1aum Ha kieT4aroit Oymare.

[IpoBOIUTH BHIYUCICHHS] W HAXOJIUTh YUCIOBbIE W OYKBEHHBbIC 3HAYEHUs YIJIOB B
FeOMETPUUECKUX  3aJadyax C  HCIOJb30BaHMEM CYMMBl  YyIJIOB  TPEYroJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECEYCHHUH IBYX MapauIeNbHBIX
NpSIMBIX CEeKylIel. PemaTe mpakTHyecKue 3a1a4r Ha HaXO0KJIEHUE YTIJIOB.

Bnagers moHsATHEM IeOMETPUYECKOTO MECTa TOYEK. YMETh OINpeAeNsTh OUCCEKTPHUCY
yrila ¥ CEPeIUHHBINA MEPIEHANKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUECK.

DopMyIHpOBaTh ONPEIEICHUST OKPYKHOCTH M KPyTa, XOpJAbl U JHUAMETPa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOMCTBA NP PEILICHUH 3a/1a4.

Bragets nmoHATHEM OMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh HAaXOJUTh €€
ueHTp. [loap3oBaThCs pakTaMu O TOM, YTO OUCCEKTPUCH] YIIIOB TPEYroJIbHUKA MEPECEKA0TCs B
OJIHOW TOYKE, M O TOM, 4YTO CEpPEAMHHBIC TMEPIEeHIUKYIIPHl K CTOPOHAM TpPEYroJbHUKA
NIEPECEKAIOTCS B OHON TOUKE.

Brnagete mnoHsATHEM KacaTenbHOM K OKPYKHOCTH, IIOJIb30BaThCA TEOPEMOM O
NEePIEeHIUKYIIPHOCTH KacaTeIbHON U pajuyca, MPOBEAEHHOTO K TOUKE KacaHus.

[Tonp30BaThbCcsl MPOCTEHIIMMH TEOMETPUYECKUMH HEpPaBEHCTBAMH, IMOHUMATh WX
MPaKTUYECKUI CMBICIT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K xonmy oOydenuss B 8 kjacce 0oOy4aromuics TMOMYYUT CICAYIONIUE TPEIMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUbI YETBHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAThCS HX
CBOMCTBAMH MPU PEIICHUH T€OMETPUUECKUX 3a]1a4.

[IpumeHsTh CBOWCTBA TOYKM IEpPECEUEHHUs] MeIHWaH TpPeyroibHHKa (LIEHTpa Macc) B
pelleHny 3ajay.



Bnagers noHATHEM CpelHEN JIMHUU TPEYTOJIbHUKA U TPAICLUH, IPUMEHATh UX CBOWCTBA
IIpU pPELICHUM reomerpudeckux 3anad. llomp3oBarbecs Teopemon Paneca M TeOpeMou O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

ITpuMeHATH NpU3HAKK [10100US TPEYTOJIBHUKOB B PEIIEHUU N'€OMETPUYECKHX 3a/1a4.

ITonp3oBatbes Teopemoit [lugaropa ans pemieHuss reoOMETpUYECKHX M IMPAKTUYECKHUX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIMHBI.

Bnagers moHATHAMH CHHYCa, KOCMHYCa M TaHI€HCa OCTPOrO yria IpsIMOYTOJIBHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATHAMH JUI PEILICHUS IPAKTUYECKUX 3aady.

Boruucnsate  (paznuyHbiMM - criocoOaMu) — IUIOHIAAb  TPEYroJibHUKA U IUIOLIAAN
MHOTOYTOJBHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIMMO, KaIbKynaropom). I[IpumeHsTh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a/1adax.

Bnagers NOHATHSAMM BIIMCAaHHOTO M LEHTPAJIbHOIO YIJIA, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXJIy XOpJaMu (CEKyLIMMH) U YIile MEXay KacaTelbHOH U XOpaoi
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bnagers MoHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHITh CBOMCTBA OIMCAHHOIO
YeTHIPEXYTOJbHUKA IIPU PEILICHUN 3a]au.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIN IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HE00X0AUMO, KAIbKYISATOPOM).

K xoHumy oOyueHuss B 9 kuacce oOyyaromMHCs IOJIYYUT CIEQYIOLIME IpeAMETHBIE
pe3yabTaThI:

3HaThb TPUTOHOMETPUYECKHE (QYHKIMH OCTPBIX YIJIOB, HAXOAUTb C MX IOMOIIBIO
pasM4yHble  BJEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKAa («pEHIeHHuEe  MPsIMOYrOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI JJISI HETaOJIMYHBIX
3HA4YCHU.

[lonb3oBatbes  (GopMynaMu  TOpPUBEIEHUS UM OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM JUIsl HAXOKICHHSI COOTHOIIEHUIN MEXly TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOKACHUS PA3IMUHBIX 2JIEMEHTOB
TPEYrojbHUKa («pEelIeHUuEe TPEYroJbHUKOBY»), NIPUMEHITh UX INPU PELIICHUH T€OMETPHUYECKHX
3az1a4.

Bnanets moHATHSAMH 1peoOpa3oBaHUs 1MOJ00MS, COOTBETCTBEHHBIX AIIEMEHTOB
nogo0HbIX ¢uryp. Ilonb3oBarbcsi CBOHCTBaMM TOJOOHMS MPOU3BOJIBHBIX (QUTYp, YMETh
BBIUMCIIATH JJIMHBI M HaXOAWUTh YIJIbl y MoAoOHBIX ¢uryp. IIpumensTs cBoiicTBa momodus B
MPAKTUYECKHX 3a7jauyax. ¥ MeTh IPUBOJUTH IPUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOIIEM MUPE.

ITonp30BaTbCs TEOpEMaMK O IIPOU3BEAEHUU OTPE3KOB XOpZ, O IIPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMAaTh HUX TEOMETPUYECKUH U (PU3UYECKHIH CMBICI,
IPUMEHSTh UX B PEIICHUH TeoMeTpudeckux M (usnueckux 3aaad. [IpuMeHsTh ckaispHOe
IIPOU3BE/ICHNE BEKTOPOB AJI1 HAXO0XKAECHUS JUIMH U YIJIOB.

Ilonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSTh €ro B pEIICHUU
TEOMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Bnagers MOHATUAMYU IPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH, JJIUHBI JyTU
OKPYXHOCTHM M DPaJMaHHOW MEpbl YIJa, YMETb BBIYMCIATH IUIOIIAJbL Kpyra M €ro 4acrei.
[TpyMEHSTH NOJIy4€HHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.



HaxonuTe ocu (MM LEHTPBI) CUMMETPUU (QUIYp, NPUMEHATh JBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATH MOTyYEHHBIE 3HAHMS HA IPAKTUKE — CTPOUTHh MATEMATHUYECKUE MOJEIN UL
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCIEHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUUECKUX (PYHKIMH (TONIB3YSCh, I71€ HEOOXOIUMO, KAIBKYIIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KonTposabHbie
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI
[Ipocreiimue reomerpuyeckue GUTypsl U UX
1 cBolicTBa. MI3MepeHne reoMmeTpuuecKux 14 bubnmnoreka L{OK https://m.edsoo.ru/7f415e2e
BEJIMYUH
2 TpeyroasHUKN 22 1 bu6nuoreka L{OK https://m.edsoo.ru/7f415e2e
IT
3 APALTCIBHBIC HPAMBIC, CyMMa YTIIOB 14 1 bubmuoreka 1OK https://m.edsoo.ru/7f415e2e
TPEYroJbHUKA
O I
4 KPYHHOCTD HKPYT. | COMCTpHHCCKHE 14 1 bu6mmoteka IIOK https://m.edsoo.ru/7f415e2e
MMOCTPOEHUS
[ToBTOpEeHme, 06001IeHNE 3HAHUI 3 bubnmnoreka L{OK https://m.edsoo.ru/7f415e2e
6 [IpomexyTouHas aTTecTanus 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4




8 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (HM(PpOBbIe) 00pa3oBaTeIbHbIE
/i HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero KoHTpoJIbHbIE pecypeb
padoThI

1 YeThIpEXYroJIbHUKHI 12 1 bubmuoreka [{OK https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o

2 IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 15 1 bubnnoreka LIOK https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxenue momanei

3 TPEYroJIbHUKOB U MHOTOYT'OJIBHBIX (DUTYD. 14 1 bubnnoreka LIOK https://m.edsoo.ru/7f417e18
[Tnomaayu monoOHBIX Guryp

4 Teopema [Iudaropa u Hauana TPUrOHOMETPHUH 10 1 bubnnoreka [IOK https://m.edsoo.ru/7f417e18
VYTibl B OKpY>KHOCTH. BrincanHble U onucaHHbIe

5 4eThIPEXyroJbHUKH. KacaTenbHble K 13 1 bu6muoreka L{OK https://m.edsoo.ru/7f417e18
okpyxxHocTH. Kacanue okpyxHocTel

6 [ToBTOpeHue, 006001IeHNE 3HAHUIA 3 bubnunoreka [{OK https://m.edsoo.ru/7f417e18
[Ipomexxyrounas arrecranus 1 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6




9 KJIACC

Koan4yecTBO 4acoB

Ne DJIeKTpOHHbIe (HM(pOoBbIe) 00pa3oBaTeIbHbIE
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl KoHTpoJbHbIe
n/n Bcero pecypchl
padoThI
T .T
1 PHTOHOMETPHA. 1 COPEMBI KOCHHYCOB H 16 1 bu6mmoreka LIOK https://m.edsoo.ru/7t41al2c
CUHYCOB. PelieHue TpeyroibHUKOB
[Tpeo6 ous. M
2 PEOLPASOBARHE HORODHA. MICTPHICCKHE 10 1 bu6mmoreka LIOK https://m.edsoo.ru/7t41al2c
COOTHOLIEHUS B OKPY>KHOCTH
3 Bexropsl 12 1 bubnuoreka L{OK https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubnuoreka L{OK https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY>KHOCTH M IIJIOLIAAb Kpyra. Berancienue 8 bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
IJI0Iaaen
6 JIBYOKEHUS TITIOCKOCTH 6 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c
I1
7 OBTovp eHHe, 0bobmIeKHe, CHCTeMATH3ALNA 4 1 bubmuoteka [{OK https://m.edsoo.ru/7f41al2c
3HaHUU
8 [Ipomexxyrounas arrecranus 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 66 6
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