AHHOTaIUsA K padoyeii mporpamme

yueOHoro npeamera «I'eomerpusi», 7-9 kiaccsl

PaGouas mnporpamma yueOHOro mnpeamera «l'eomeTpusi» 00s3aTENbHON
npeaMeTHod obnactu  «Marematuka u  uHboOpmaTukay pa3zpaboTraHa B
cootBeTcTBUM ¢ MyHKTOM 32.1 ®T'OC OO0 u peanuzyercs B 2024—2025 yu.r. B 7—
9 knaccax.

PaGouas nmporpamma pa3paboTaHa yuyuTeaeM B COOTBETCTBHH C MOJIOXKEHUEM
0 pabouux mporpaMMax U OIpeaeseT OpraHu3alui 00pa3oBaTEIbHOU
NEATEIbHOCTH YYUTEJIEM B ILIKOJIE [0 JAHHOMY y4eOHOMY MpEAMETY.

PaGouas mporpamma yueOHoro mpeamera spisercs dactbio OOIT OOO,
OIPENEIAIOLIEH:

- COJIEpKaHUE;

- IUIaHMpYEMble  pe3yJibTaTbl  (JIMYHOCTHBIE,  METalpeIMEeTHble U
peaMETHBIC);

- TEeMaTHUYECKOE IIAHUPOBAHUE C YUETOM pabouelt mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hcnonb3oBanusg JOP/IIOP.

[Ipn peanuzanuu MPOTpaMMbl HCIOJIB3YETCS CIEIYIONIEE MaTepUalibHO-
TEXHUYECKOE 00ecreYeHHe:

- 1udpoBas mabopaTopusi s IMIKOIRHUKOB llentpa o0OpazoBaHUs
€CTECTBEHHO-HAY4YHOU HamnpaBieHHOCTH «Touka poctay;

- HoyTOyku IleHTpa 00pa3oBaHMsI €CTECTBEHHO-HAYYHOM HaNpaBIE€HHOCTHU
«Touxku pocray;

- UHTEepakTWBHas mnaHenb lleHTpa  00pa3oBaHMs €CTECTBEHHO-HAYYHOMU
HaIpaBJIeHHOCTH « TOUKH pocTay.
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COJAEPXKXAHME OBYUYEHUA
7 KIIACC

HauanbHbie nonsitus reomerpuu. Touka, npsimasi, OTPE30K, Jiyd. Yroi. Busl
yriioB. BeprukanbHble W cMexHbIE yIuIbl. buccekrpuca yruma. Jlomanas,
MHOTOYyroJibHUK. [[apayisieabHOCTh M IEPIIEHANKYJIAPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIprMepsl CHMMETPUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C TOMOLIBIO LUPKYJSA W JHHEUKU. TpeyroybHUK.
BricoTa, Mmenunana, Guccekrpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMM  TpeyrojbHUKWA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBAa M NpHU3HAKH PABHOOEAPEHHOIr0 TpeyroyibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoiicTBa M MPU3HAKU NapaJUIeIbHbIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yrisl TpeyroiabHuKa.

[IpsamoyrosbHbIi  TpeyrodpHUK. CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYTOJbHUKA,  TPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpSIMOYTOJIBHBII TPEYrOJbHUK € YoM B 30°.

HepaBencTtBa B reoMerpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIJie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIMKYASP U HAKIIOHHAS.

['eomerpuueckoe MecTo TOuYeK. buccekrpuca yriia U CEepeaMHHBIN
NEPIEHINKYJISIP K OTPE3KY KaK F€OMETPUUECKAE MECTA TOUYEK.

OKpyXKHOCTb W KpyI, XOpJa M JHWAMETP, HX CBOMCTBA. B3ammHoe
pacIoIOKEHUE OKPYKHOCTU M mpsMoi. KacarenbHas U ceKyiias K OKPYKHOCTH.
OkpyXHOCTb, BHNMCaHHass B yroi. BrnucaHHas W omnMcaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KNIACC

YerbipéxyroabHuku. Ilapamnenorpamm, ero npusHaku M cBomcra. HacTHbie
cllyyau NapajijiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKUA U
cBoiicTBa. Tpamemmsi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA H TPU3HAKU.
[IpssmoyrosibHas Tpaneuus.

Meron yaBoenuss meauanbl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O MPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyrojabHHUKa.

[Tonobue TtpeyronbHUKOB, Kod(pduuueHT nonodus. Ilpuznaku mnogoOus
TPEyTroJabHUKOB. [[puMeHeHue moao0ust mpu peleHuy MPaKTUYECKUX 3a1ad.



CpoiicTBa mIomaged reoMeTpudeckux (uryp. D@opMynbl mJis TUIOMIAIH
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAIeH
noJ00HBIX (Uryp.

BrruncnieHne miomanei TpeyroJibHMKOB U MHOTOYTOJBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHUn
PAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO YIUIa HIPSIMOYI'OJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO. TpuroHomerpuueckue GyHKIUU
yriioB B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBL, YIOJl MEXIY KacaTelIbHOW M XOpIOM.
Yrael Mexay ~XopaaMHM M CEeKyllMMHM. BrmcanHele U ONHCAHHBIC
YETBIPEXYTOJbHUKHA. B3anMHOE pacmosiokeHue AByX OKpyxHocter. Kacanwne

OKpyXHOCTeH. OOIIME KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemenne tpeyronbHukoB. TeopemMa KOCMHYCOB W TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCKUX 3a7ad C HUCIOJb30BAaHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBbI CUHYCOB.

IIpeo6pazoBanue mompodus. [1ogodre COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O NOPOU3BEICHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa  (Momydb) — BEKTOpa,  COHAINPABICHHBIE  BEKTOPBI,
IPOTUBOMOJIOKHO  HAIMpaBJIEHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallud Haja BeKTopaMu. PaznmokeHue BEKTOpa MO JIBYM
HEKOJIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXOXKICHUS JUIMH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJIMHATaX, MEPECECUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJ KOOpAUHAT U €ro
IPUMEHCHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKHM. [JInmuHa oOkpyxHOcTH. I'pamycHas w
paauaHHas Mepa yrjia, BBIUMCICHHE JJIMH AYr okKpyxkHocteil. [limomanes kpyra,
CEKTOpa, CETMEHTA.

JIBI)KEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpPUU GUryp (dJIeMeHTapHbIC
npezactaiienus). [lapamnensHbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS NPOrpaMMmbl  y4eOHOro Kypca
«l'eomeTpus» XapakTepU3yOTCS:

1) naTrpuoTHYecKoe BOCIUTAHME:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY U  HACTOALIEMY POCCUUCKOU
MaT€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTWXKEHHSIM  POCCHICKHX
MAaTe€MaTHKOB M POCCHMCKOM MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M NPUKIATHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITMIOJHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peasi3alliu ero
mpaB, TPEICTABICHUEM O MaTeMaTHYeCKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKIaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIJIEM, CBI3aHHBIX
C MPAKTUYECKUM I[PUMEHEHUEM JOCTHMKCHUM HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLIMIIOB B JIESITEIBHOCTH YUEHOTO;

3) TpyA0oBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHME B PEIICHUU NPAKTUUECKUX 3ajaad
MAaTeMaTH4YEeCKOW HAIPAaBIE€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMsl HAa TPOTSKEHUM BCEW >KU3HHU ISl YCHEIIHON MpodeccruoHaIbHON
JEATeIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUyAIbHON TPACKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOILIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEHICHHH, pPacCyX ICHWH, YMEHUIO BHUJICTh
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIlMEd B JICSITEIBHOCTM HAa COBPEMEHHYID CHCTEMY HAy4HBIX
MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YENIOBEKA, MPUPOJIBI U
oOmecTBa, TOHMMAHHEM MAaTEMAaTUYECKOW HAyKH Kak cepbl YelIoBEYECKOM
NEATEIbHOCTH, 3TANlOB €€ Pa3BUTUS W 3HAYMMOCTH JUISl PA3BUTHUS LUBUIIMA3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKW U MATEMATHUYECKOW KYJIbTYpOW KaK CPEICTBOM
MO3HAHUS MHPA, OBJIAJEHUEM MPOCTEUIIMMU HAaBBIKAMH HCCJIEA0BATENbCKON
NEATENbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (POPMHMPOBAHHE KYJbTYPbl 310POBbSI H
IMOIMOHAIBHOI0 0JIATOMOYy M



FOTOBHOCTBIO TMPUMEHATh MaTEeMaTHYECKHUE 3HAHUS B HHTEpEcax CBOEro
30pOBbsl, BEJAEHUS  370pOBOro  oOpa3a KM3HU  (3IOPOBOE  MUTaHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
aKTUBHOCTbB), C(OPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha ONMTMOKY M TaKOTo e IpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

OpUEHTAIlMel HAa MPUMEHEHWE MAaTeMaTUUYECKUX 3HAHUM JJIsl pelieHus 3aad
B 00JIaCTH COXPAHHOCTH OKPYJKaIOIIEeH cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OICHKH MX BO3MOXXHBIX TMOCJIEACTBUH JJI OKPY’)KAIOIIEW Cpeabl, OCO3HAHUEM
100abHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH UX peleHuUs;

8) ajanTanmusi K U3MEHSIIOIIUMCH YCJIOBHSIM COUMAIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM UUCIIC
YMEHHUE YUUTBCS Yy JPYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM JeATEIbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJIEH, IOHITHS, TUTIOTE3bl 00 O0BEKTaX U SIBJICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HaBaThb JC(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe PEIICHUS U JeHCTBHUsSA, (OPMYJIHMPOBATh M OIEHUBATh PHUCKH U
MOCJIEACTBUS, (POPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIEC YUeOHBbIE AeHCTBUSA
Ba3oBble Jiornyeckue aeiicTBus:

e BBIBIIATh U XapaKTE€PU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXIy HOHIATUAMH, (HOPMYIHPOBATH
ONpENENICHUs]  NOHSTHM, YCTAaHABIMBAaTh  CYLIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUS Uil OOOOIIEHHMS W CpaBHEHUs, KPUTEpUU
IPOBOAMMOI0 aHAJIN3A,

e BOCIpPUHUMATh, (OpMyIHpOBaTb U  IPEOOPa3OBBIBATh  CYKICHUS:
YTBEPAMUTEIbHBIE WM OTPULATEIbHBIC, €AMHUYHbIC, YacTHbIE W OOLIUE,
YCIIOBHBIE;

e BBIABIATH  MaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpOTUBOpEUMsl B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHMUSIX,
npemiaraTb KpUTEPHUU JUIsl BBISIBJICHUS! 3aKOHOMEPHOCTENW U TPOTUBOPEUMI;



JieNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3OupaTh 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKICHUU (TpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PakTOB, BBICTPAWBATh APryMEHTALUIO, MPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pEUIeHUs, BBIOMpATh Haubosiee MOAXOMAIMI ¢  y4€Tom
CaMOCTOSITEIILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnie ucciienoBarejbcKue 1eHCTBUA.

UCIIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKHI WHCTPYMEHT IO3HAHUS,
dbopMynpoBaTh BOIMPOCH], (UKCUPYIOUIUE TPOTUBOpEUne, MpodseMy,
CaMOCTOSITETTLHO ~YCTaHABJIIMBATh KCKOMOE W JlaHHOE, (OPMUPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHEHUE;

NPOBOAWTH IO CaMOCTOATEIHHO COCTABICHHOMY TUIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIECIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOI;
CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEIEHHOTO HAOIOACHMSI, HMCCIEAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIECHHUI;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJIOCTATOUYHOCTh M M30BITOYHOCTh HH(GOpMAIUH, JIaHHBIX,
HEOOXOUMBIX JJISl pEeLICHHS 33/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH
MH(}OPMALIMIO pa3IMYHbIX BUIOB U (OPM IPE/ICTABICHHUS;

BbIOUpaTh (GopMy TmpencTaBieHHs HHGOPMAMU U HWIUIIOCTPUPOBATH
peliaeMble 3aJayd  CXeMaMH, [IuarpaMMaMH, HWHOH TpauKod H UX
KOMOHHAIIUSAMU,

OLICHHMBATh HAJE&KHOCTh HMHPOpPMALMU IO KPUTEPHUSM, MPEAJIOKEHHBIM
yUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU
U LEJSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NUCBMEHHBIX TEKCTaX, aBaTh ITOSICHEHUS IO XOAYy PELICHHS
3a/1a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0Jle 00CYX/IeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, perraeMoi 3ajauu, BbICKa3blBaTh HJIEU, HalleJIEHHbIE HA MOUCK



pELICHUS, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHHKOB AMAJIOra, OOHApYyXUBaTh pa3jiM4ve M CXOJICTBO MO3ULIHUWA, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS;

e IPEICTaBIATh  pPE3yJbTaTbl  pEIICHUs 3aJa4H, HKCIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENILHO BbIOUpaTh (hOpMAaT BBHICTYIICHUS
C Y4€TOM 3aJa4 MPE3eHTALNHU U OCOOCHHOCTEN ay/IMTOPUH;

e TIOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U UHAUBUAYAJIHHOM
paboTHI IPH pEIICHUU YUYeOHBIX MAaTEMATUUECKUX 3a]1aY;

e IIPUHUMAThH LIEJIb COBMECTHOM AEATENBHOCTH, IJIAHUPOBATH OpPraHU3aLUIO
COBMECTHOM paboOThl, pacupeneyaTh BHABI pabOT, JAOrOBapUBATHCH,
00CyXJaTh MPOLECC U PE3yJbTaT paboThl, 0000IaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YyuYaCTBOBaTh B TPYINNOBBIX ¢opmax paboTel (0OCyX)AeHUs, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOK YacTh pabOThI
U KOOpPAVMHHMPOBATb CBOM JEHCTBUS C JAPYTMMH WIEHAMU KOMAaHJBbI,
OLICHMBAaTh KAadyeCTBO CBOETO BKJIaJa B OOMIMN HPOAYKT MO KPUTEPUSIM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranusanus:

e CAMOCTOSITEJILHO COCTaBJISITh ILJIaH, aJICOPUTM pElIeHUs 3ajadd (WK €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUsS ¢ YY4ETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTb M KOPPEKTUPOBATH
BapUaHTHI pelIEHUH ¢ Y4€TOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOIMOHAJILHBI HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CAMOMPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

e MPEABUAETH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELIEHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JICITEILHOCTH MOCTABICHHON LETU U
YCJIOBUSIM, OOBSACHSTH NMPUUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LEIH,
HAXOJIUTh OMIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 7 kJjacce OOYy4arOmUMKCS TOTYYUT CIEAYIONINE
PEIMETHBIC PE3YJIbTATHI:

Pacro3naBaTh UW3y4YEHHBIE TEOMETpHUYECKHE QUTYPBI, OINPEACHATh UX
B3aMMHOE PaCIOJIOKEHHE, HU300paXKaThb TeOMETpUUYECKHE (UTypbl, BBINOIHATH



YEpPTEXKHU MO YCIOBHIO 3afauu. M3MepATh JMHEWHBIE W YIJOBBIC BEJIMYHUHBI.
PemaTe 3anaun Ha BEIYMCIICHHE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate TpyOyrO OIICHKY JMHEHHBIX W YTJOBBIX BEJIUYUH TPEIMETOB B
peanbHOM KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. PaszmuuaTh pa3Mepbl 3THX
00BEKTOB I10 TTOPSIAKY BEITUYUHEI.

CTpouTh YepTEKU K TEOMETPUUECKUAM 3a1a4aM.

[Tonp30oBaThCsl TNpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
IPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOIUTH JTIOTMYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonb30oBaThCsl NMpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEJMAHbI, TMPOBEAEHHOM K  THIOTEHY3€  IPSIMOYTOJIBLHOTO
TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a/1a4.

Onpenensts napajiaeabHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekyias. Onpeaensarh napajuieIbHOCTh MPSAMBIX ¢ TOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OAHOW MPSIMOM O TOYEK APYTOU MPSAMOM.

Pemiats 3anaun Ha kieTyatoi Oymare.

[IpoBOIUTH BBHIYMCICHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCIOJIB30BAHUEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB VIJIOB, OOpa30BaHHBIX IpHU
MEPECEUCHNN JIBYX IMApPAJUICIBbHBIX MPAMBIX CEKylled. Pemare mpakTuueckue
3a7]a4¥ Ha HAXO0XKJICHUE YIJIOB.

Brnamers MOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMEThb OINPEAEIATh
OMCCEKTPHCY yIia U CEPEeIUHHBIN MEPICHANKYIISAP K OTPE3KY KaK T€OMETPUUCCKHUE
MeCTa TOYEK.

@opMyIUpOBaATH OMPEICICHUSI OKPYKHOCTHM M Kpyra, XOpJbl U JAHaMeTpa
OKPYKHOCTH, IMOJIb30BAThCA UX CBOMCTBAMH. ¥ METh IPUMEHSATH 3TU CBOKWCTBA MPH
pELICHUY 3a7a4.

Bnagete moHsiTHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHTp. Ilonmp3oBaThCcs (akTaMH O TOM, UYTO OHMCCEKTPHUCHI YIJIOB
TPEYroJibHUKa IIEPECEKAaloTCsl B OJHOM TOYKE, U O TOM, 4YTO CEpEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagere nonstHeM KacaTelabHOW K OKPY>KHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U pajuyca, IPOBEAEHHOIO K TOUKE KacaHusl.

[Tonb30BaTHCS MPOCTEUIIMMHA T€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh
UX IMPAKTHYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHS C TOMOIIBIO IIUPKYJIS U
JINHEUKH.



K xoHmy oOyuenuss B 8 kjacce oO0y4aromMiicsi MOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
I10JI30BATHCS X CBOMCTBAMU IIPH PELICHUN T€OMETPUYECKUX 3a4ad.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHHs] MEJUaH TPeyrojbHHKa (LEHTpa
Macc) B pELLIEHUH 3a/1ay.

Bragets noHstHeM cpenHed JIMHUU TPEyroJbHUKA U Tpareluuu, TPUMEHSThH
MX CBOMCTBA MNpPH PEUICHUM T€OMETpPUUYECKHUX 3anad. llomp3oBaTbCcs Teopemoi
Qajieca 1 TEOPEMON O MPOMOPILIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIS PELICHUS
IPaKTUYECKUX 33/]a4.

[TpuMeHATh NpU3HAKK I000US TPEYTOJbHUKOB B PELIEHUH T€OMETPUUYECKUX
3az1ay.

[Tonb3oBatbest Teopemoit Iludaropa ans pemieHUss TEOMETPUUYECKUX U
npakThyeckux 3aaad. CTpoUTh MaTEMaTUYECKYI0 MOJIEIb B MPAKTUYECKHX
3a/1a4ax, CaMOCTOSTENBHO JeaTh YEPTEXK U HAXOAUTHh COOTBETCTBYIOLIUE JIIUHBI.

Biagerp nDOHATHMSAMH CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
OPsIMOYTOJIBHOTO TPeyrojbHUKa. 110ap30BaThCsl 3TUMU MOHATHAMU ISl PELICHUS
IPaKTUYECKUX 33]aY.

Boruncnsate (pa3nuuHbIMU cioco0aMu) IJIOLAAb TPEYroJbHUKA U IJIOUIaN
MHOTOYTONBHBIX  GUryp (MONB3ysCh, TJA€ HEOOXOAUMO, KAJIbKYJISITOPOM).
[IpuMeHATH MONTyYEHHbIE YMEHUS B MPAKTHYECKHUX 3a/1a4ax.

Brnagers NOHATUSMH BIHCAHHOTO W ULEHTPAJIBHOIO YIJIa, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yIrjlax MEXIy XOpAaMH (CEeKYLUIUMH) U yTIe MEXIy
KAacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

BiiageTre moHATHEM ONMCAHHOTO YETBIPEXYTOJbHUKA, NMPUMEHSATH CBOMCTBA
OMKUCAHHOTO YEThIPEXYTOIBHUKA MIPU PEILICHUH 3a]1ay.

[IpuMEHATH MOJTY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIN JUIS 3a/1a4 PeabHOW >KM3HU U IPOBOJUTH COOTBETCTBYIOIINE BbIYMCICHUS
C TNPUMEHEHUEM IMOoAOOUS U TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koHnmy oOyueHus B 9 Kjacce oO0yd4aromMiicsi MOMYYMT CIEAYIOLIHME
pPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOIUTh C HUX
IOMOIIbIO Pa3JIMYHbIE DJIEMEHTBl IPSIMOYTOJILHOTO TPEYroJibHUKA («pElIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KalIbKYJIATOPA) IJIMHBI
U YTJIbl 1Sl HETAOJMYHBIX 3HAYEHU .

[Tonb3oBaTbest popMynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUI HAaXOXJICHHMS COOTHOIICHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.



Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB U1l HAXOKIACHUS Pa3IMYHbIX
AJIEMEHTOB TPEYIrOJbHUKA («PEIICHHE TPEYTrOJbHUKOB»), NPHUMEHATh HUX MpHU
peLIEHUU reOMETPUYECKUX 3a1a4.

Brnagerp moHsTHsAMM  npeoOpa3oBaHUS  MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB NOJI00HBIX (uryp. [loap30BaThCs CBOWCTBAMHU MO00MS TPOU3BOJIBHBIX
¢uryp, yMeTb BBIUMCIATH MJIWHBI W HAXOAUTh YIJIbI y MOAOOHBIX (UrYp.
[IpuMeHaTh CcBOMCTBAa MOAOOMS B NPAKTUYECKUX 3aqadax. YMETb MNPUBOJIUTH
IpUMEPHI TOJOOHBIX (GUTYP B OKPY’KAIOIIEM MHUPE.

ITonp30BaThCs TEOpEMaMU O IIPOU3BEIECHUM OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYILMX, O KBaJIpaTe KacaTeJIbHOM.

ITonb30BaTbcsl BEKTOpaMH, IMOHUMAaThb MX IE€OMETPUYECKUNA U (pru3nuecKkuit
CMBICJ, NPUMEHATh MX B PEUICHHH TIE€OMETPUUECKUX U (U3UYECKUX 3ajad.
[IprMeHATh CKanspHOE NPOU3BEICHNE BEKTOPOB ISl HAXOKICHHUSI IJIMH U YIJIOB.

[lonp30BaTbCsl METONOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH N'€OMETPUYECKUX U IPAKTUYECKUX 3a1a4.

Binaners MOHATHSAMM NPAaBUIBHOTO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PaJAUaHHOM MEPBI YIJia, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ €ro yactei. [I[puMeHsTh Ioy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JBHKEHUS
IIJIOCKOCTHU B IPOCTEUIINX CIIyYasX.

[IprMeHATh MOJyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIH I 3a7]a4 PEaIbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIUMCIICHUS
C NPUMEHEHHEM MOJO00usS M TPUTOHOMETPUYECKHX (QYHKIMI (IIOJIb3YyACh, TIe
HEO0OXO0IMMO, KaIbKYJISATOPOM).

IIpu peanu3zanuu NporpaMmMsbl UCHOJb3YeTCH CJeAylolliee MATePUuaIbHO-
TeXHH4YecKoe odecrneyeHue:

- nuudpoBas maboparopuss mus mKoJbHUKOB lleHTpa 00pa3oBaHUs
€CTECTBEHHO-HAYYHON HampaBleHHOCTH «Touka pocTay;

- HOyTOyku lleHTpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH
«Touku poctay;

- WHTepaKTWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HarpaBiaeHHOCTH «Touku pocTay.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE Peanusauus nporpamMMel
Ne HaumeHoBaHue pa3iesioB u (undposbie) BOCIIUTAHUS
KonTtpoJsbHsbie
n/n TeM MPOrpaMMBblI Bcero o0pa3oBaTesibHbIE
padoTsI
pecypcbl
[Ipocreiiime reoMeTprUIeCcKre DopMHUPOBAHUE ICTETUUECKOM
1 (buUryphl 1 KX CBOMCTBA. 14 bu6nmoreka [JOK KYJILTypbI Ha OCHOBC POCCHHCKHX
. TPAIUIIMOHHBIX TYXOBHBIX
H3Mepenune reomeTpuyecKux https://m.edsoo.ru/7f415e2e HICHHOCTeH, TIPHOGIIEHHE K JTymIHM
BCJIMYNH 00pasiaM O0TE€YeCTBEHHOTO U
BI/I6JII/IOTCK3. HOK MHPOBOI'0O UCKYCCTBA
2 TpeyroyibHUKN 22 1 -B
pey https://m.edsoo.ru/7f415e2e OCTHMTAMIE YBOKCHILL K TPYAY,
TPy ASIIUMCS, PE3YJIbTaTaM TpyJa
3 [TapainenpHble NpsAMBIE, CyMMa 14 1 bu6mmoreka [IOK (CBOETO M IPYrHUX JTHOAEH)
YIJIOB TPEYTOJIBHUKA https://m.edsoo.ru/7f415e2e | - POPMHPOBaHHE SKONOTUIECKON
KYJIBTYpPBI, OTBETCTBEHHOT O,
4 OKpy» HOCTb M KPYT. 14 1 bubimoreka [LIOK 0epeXHOTO OTHOLICHHS K TIPHPOJIE,
['eomeTprueckue nocTpoeHus https://m.edsoo.ru/7f415e2e | okpyxaroieii cpene
- Bocriuranue crpeMiieHus K
5 [ToBTOpeHmE, 0600IIEHNE 4 1 bubmuorexa [JOK TIO3HAHMIO Ce0s U IPYTHX JIIOMIEH,
3HAHUI https://m.eds00.ru/7f415e2¢ | TPUPOABI 1 0bIeCTEa
OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOI'PAMME




8 KUIIACC

KounuyecTBo yacos JJIeKTPOHHBIE Peanuzauus nporpamMmsl
Ne HaumeHoBaHue pa3jie/ioB u (uudposbie) BOCIIMTAHUS
KoHTpoibHbIe
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTesibHbIE
padoThbI
pecypcsl
1 q . 12 1 bubnuorexa LIOK dopmMupoBaHue 3CTETUIECKOH
CTHIPERYTOTBHIIN https:/m.eds00.ru/7f417e18 | KyJIBTYPEI Ha OCHOBE POCCHHCKHX
TPAAULIMOHHBIX TyXOBHBIX LIEHHOCTEH,
Teopema ®aneca 1 Teopema o Bu6miorexa IJOK HPUOOIIEHHE K JIYYIITHM 00pa3iam
2 IIPONOPLMOHAIIBHBIX OTPE3KAX, 15 1 OTEYECTBEHHOTO ¥ MUPOBOTO
https://m.edsoo.ru/7f417e18
MOT00HBIC TPEYTOILHUKH HCKYyCCTBA
- Bocniuranue yBaxkeHus K TPy,
ITnomane. Haxoxnenne TPYISIIUAMCS, Pe3yJbTaTaM Tpy/Ia
3 IJIOIIAACH TPEYTOJIbHUKOB U 14 1 bubmmoreka [JOK (cBOETO U IPYTHX JHOIEH)
MHOTOYTOJIEHBIX (pUTyD. https://m.eds00.ru/7f417e18 | - POPMHPOBAHHE SKOJIOTHIECKOH
Tlromau moaoGHHX dur KYJIbTYPbI, OTBETCTBEHHOTO,
man a yP 0OepeXKHOT0 OTHOILEHUS K IPUPOJIE,
4 Teopema [udaropa u Havana 10 1 bu6muorexa [IOK OKpY’KaroLLIeii cpezie
TPUTOHOMETPUHU https:/m.eds00.ru/7f417e18 | - Bocnuranue crpemienus k
TIO3HAHUIO ce0s U APYTUX JIFOJIEH,
Brniucannsle u onvcaHHbIe
bu6mmoreka [IOK
5 YETHIPEXYTOJIbHUKH. 13 1
https://m.edsoo.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxxHOCTEH
[ToBTOpeHme, 0600IIEHNE bu6nmoreka [JOK
6 - 4 1
3HaHUHI https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6
[MPOIT'PAMME




9 KIIACC

KoJumnuyecTBo yacos JJIEKTPOHHBIE Peanuzauus nporpamMmsl
Ne HanmenoBanmue pa3jiesioB u (uudposbie) BOCIIMTAHMS
KoHTpoJbHbIe
n/n TeM IPOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoTbI
pecypchl
Tpuronometpusi. Teopemsl 5 K ®DopMHUPOBaHHUE ICTETUYUECKOM
1 KOCHHYCOB H CHHYCOB. 16 1 bubnmmorexa O KYJBTYPbI HA OCHOBE POCCHHCKUX
p https://m.eds00.ru/7f41al2¢C | TpagMUMOHHBIX TyXOBHBIX IIEHHOCTEH,
CIICHHC TPCYT OTLHUKOB MPHUOOIICHHE K JIYUIIUM 00pa3am
[Tpeobpa3zoBanue moaoous. Bt OK OTEYECTBEHHOTO ¥ MHPOBOTO
noInoTeKa
2 MeTpudecKnue COOTHOLIECHHUS B 10 1 1 HCKycCTBa
https://m.edsoo.ru/7f41al2c | - Bocnuranue yBaxKeHus K TPYY,
OKpYZKHOCTH TPpYAALIUMCS, pe3yJIbTaTaM Tpya
3 B 12 1 bu6moreka [JOK (cBOETO W IPYTHX JIIOIEH )
CHTOPET https:/m.edsoo.ru/7f41al2c | - POPMHPOBaHNE SKOIOrHIECKOH
KYJIbTYPbI, OTBETCTBEHHOI0,
4 JlexapTOBbI KOOPIMHATHI HA 9 1 bubnuorexa LIOK 6epEIKHOrO OTHOLLCHNUS K IIPUPOLE,
IUIOCKOCTH https://m.edsoo.ru/7f41lal2c | oxpyxaroiei cpene
- Bocniuranue ctpemiieHus K
IIpaBunpHBIE i
MTO3HAHUIO ce0s M IPYTHUX JIFOJICH,
5 MHOTOYT'OJIbHUKH. J[nnHa 3 bubnanoreka LIOK IPUPOIBI U OOIIECTBA
OKPY>KHOCTH U IIJIOIIAAb KpyTa. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
but6mmoreka [IOK
6 BIDKEHUS TNTOCKOCTH 6
a https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 7 5 bu6moreka [JOK
CUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/7f41lal2c
OBIIEE KOJIMYECTBO YACOB I10 68 6
[TPOTPAMME







