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HOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OJAWH W3 OCHOBHBIX PA3JICIOB IIKOJbHOW MATEMATHKH, WUMEOIIHMA
CBOCH 1ENb0 00ECNEYNTh M3YUYECHUE CBOWCTB M PA3MEPOB (PUIyp, WX OTHOLICHHWHA H
B3aUMHOE PACHOJIOKEHHE, OMMPAETCS HA JIOTHUECKYIO, TOKA3aTENbHYIO JTUHUIO. LIEHHOCTh
W3YYCHHS] TEOMETPHHA HA YPOBHE OCHOBHOTO OOLIECro 0Opa30oBaHMs 3aKIKOYACTCS B TOM,
4TO0 OOy4YarOIIMHCA YYUTCS TNPOBOJUTH JOKA3ATEIIbHBIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIFOUCHUS, JIOKA3bIBATh WCTUHHBIC YTBEP)KICHHUS W  CTPOUTH
KOHTPIIPUMEPHl K JIOKHBIM, TPOBOJHUTH PACCYKACHHUS «OT MPOTUBHOIO», OTJIMYATh
CBOICTBA OT MPU3HAKOB, (POPMYJIMPOBATH OOPATHBIC YTBEPIKACHHUSI.

BTOpoii 1enpto n3yueHus FTEOMETPUHN SBISETCA UCIIOJIB30BAHUE €€ KAK HHCTPYMEHTA
NP PCIICHUM KAaK MATEMATHYCCKHUX, TAK W MPAKTUYECKHX 3a/1a4, BCTPECHAKOIIUXCS B
peasibHOM xM3HW. OOy4aromMiicss OOHKEH HAYYUTBhCS OMNPEICIIATH TEOMETPUUYECKYHO
¢urypy, onucarb CIOBAMH JAHHBIH 4EPTEXK WIA PUCYHOK, HANTH TUIOMIAb 3EMEIBHOIO
y4acTKa, pacCcyuTarb HEOOXOAMMYIO JJMHY ONTOBOJIOKOHHOIO KaOens Hiau TpeOyemble
pasMepsl rapaxa Ajisi aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasi, BBIUYMCIMTEIbHAS
JIUHAST B W3y4YeHUHW reoMmeTpuu. [Ipm pemieHnM 3aa4 NPAKTAYECKOTO XapakTepa
oOy4Yarouuiicss y4uTCsl CTPOUTHh MAaTEeMAaTUYECKUE MOJACIHA PEaTbHBIX >KA3HEHHBIX
CUTYyalWii, MPOBOJAUTD BEIYMCIICHUS U OLICHUBATH aJICKBATHOCTH MOJYYEHHOTO PE3yJIbTara.

Kpaiine BaXHO MOJYEPKUBATE CBS3A T€OMETPHUM C APYTHMU YYCOHBIMU MPEAMETAMM,
MOTUBHPOBATh MCHOJB30BaTh OMNPEACIICHUS TE€OMETPUYECKMX (QUIYp W TOHSTHA,
JEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMCHHUHA B (PUBMKE U TEXHHUKE. OTU CBS3U
HauOoJiece SpKO BUAHBI B TeMaxX «Bektopbl», « TpUrOHOMETPUYECKHE COOTHOLICHUS,
«Merton koopaunat» U «Teopema [Tudaropay.

YueOnplii Kypc «l'eoMeTpHsi» BKIIOYAET CIEAYIOIIME OCHOBHBIC — Pa3Eibl
coaepxkanust. «I'eomeTprudeckre GUrypsl U X CBOMCTBaAY, «I3MEpEHUE T€OMETPUUECKHUX
BEJIMYUHY», «JleKapTOBBI KOOPAMHATBI HA IUIOCKOCTH», «BekTopb», «/lBrKeHUs
niockocTny, «[IpeodpazoBanus mogoOus».

Ha u3yuenue ydyeOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
4yacoB (2 yaca B HeAe0), B 8 kjacce — 68 yacoB (2 yaca B HEJENI0), B 9 kiacce — 68 yacoB
(2 yaca B HEAECTIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

HauvanbHble TOHATHS reoMeTpud. Touka, npsmas, OTPE30K, JIy4. YT0oJ. Bubl yIios.
BeprukaibHele W CMeXHbIE VYIibl. buccexkrpuca yria. JlomMaHas, MHOrOYroJIbHHK.
[TapayimensHOCTh U EPIIEHANKYJIAPHOCTD MPAMBIX.

Cummerpuunbie  Gurypbl. OCHOBHBIE CBOWCTBA OCEBOM cummeTpud. [Ipumepsl
CUMMETPHUH B OKPYKarOIIEM MUPE.

OCHOBHBIE TOCTPOCHHS C MOMOLIBIO LMPKYJISl U JIMHEWKU. TpeyronsHuk. BricoTa,
MearaHa, OMCCEKTPUCa, MX CBOMCTBA.

PaBHOOEAPEHHBIN 1 PABHOCTOPOHHUI TPEYroJIbHUKK. HEpaBeHCTBO TPEYTrONBHUKA.

CpoiicTBa M TpPHU3HAKA PABHOOEAPEHHOrO TpeyroyibHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJILHUKOB.

CpoiicTBa M TPU3HAKM NAPAUICIBbHBIX MNpsAMbIX. CymMMma YIJIOB TPEYrOJIbHUKA.
BHemnue yriisl TpeyroapHUKA.

[IpsMOYTONIBHBIA ~ TPEYTOJIBHUK. CBOWMCTBO ~ MEIMAHbl  NPSIMOYTOJBHOTO
TPEYIrOJbHHUKA, NPOBEAEHHOW K rumoreHyse. I[IpusHakm paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [ IpAMOYTOJIbHBIN TPEYTOJIBHUK C YIJIOM B 30°.

HepaBeHncTtBa B I€OMETPUU: HEPABEHCTBO TPEYIrOJIBHHUKA, HEPABEHCTBO O JUIMHE
JIOMAHOM, TeopemMa 0 OOJbIIEM YIJIE U OONBIIEH CTOPOHE TPEYTONbHUKA. [lepreHauKyisap
W HAKJIOHHAs.

I'eomeTpryeckoe MecTo TOUEK. bruccekTpuca yria U cepeIMHHBIA EPIIEHANKYIIAD K
OTPE3KY KaK Nr€OMETPUYECKUE MECTA TOYEK.

OKpyHOCTh M KpPYT, XOpAa W AUAMETP, UX CBOMCTBA. B3aMMHOE pacmosioKeHUE
OKPY’>KHOCTM W npsMor. KacarenpHas W cekymas K OKPYXXHOCTH. OKpY>KHOCTb,
BIIMCaHHas B yroyl. BrincaHHas 1 onucaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KUIACC

UYetelpéxyronpHuku. [lapaenorpaMm, ero npu3Hakyi ¥ cBoicTsa. HacTHele ciydyan
napajuiesiorpaMMoB  (IPSIMOYTOJIBHAK, pPOMO, KBajapar), WX MNPU3HAKM M CBOMCTBA.
Tpaneuus, paBHOOOKas Tpanenus, €€ CBOMCTBA M Mpu3Haku. [IpsmoyronpHas Tpaneuus.

Mertoa yaBoeHus meauansl. LleHTpanbHas cummerpud. Teopema daneca u Teopema
O MPOTMOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHAN TPEYTONBHKUKA U Tpaneunu. LIEeHTp Macc TpeyrojibHUKA.

[TonoOue  TpeyronbHUKOB, Ko3(pduumeHnt mnomodus. [lpusHaku  moaoOus
TPEYroabHUKOB. [ [puMenenne mogo0us mpy peIeHUN MPAKTUYECKUX 3a1aY.



CpoiictBa wiomaneii reomerpuueckux  ¢Guryp. DopMmynsl  UIs  TUTOIIAIH
TPEYTOJIbHUKA, TapajiesiorpaMMa, pomoa 1 Tpanenuu. OTHOIIEHUE MITOMAAEH NOTOOHBIX
(uryp.

Beruncrienue minomazaeil TpeyroJlbHUKOB 1 MHOTOYTOJIBHAKOB Ha KJIETYATO Oymare.

Teopema IIugaropa. [Ipumenenne reopemsl [Indaropa npu pelieHun NPaKTHYECKAX
3a/1a4.

CuHyC, KOCUHYC, TAHI'€HC OCTPOIO YyIJia NPAMOYTOJILHOTO TPEYrojabHuKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. T puroHoMerpuueckue Gpynkumm yrios B 30, 45 u 60°.

BrnmcanHele M LEHTpalbHBIE YIJIBL, YIOJl MEXKIY KAacarelIbHOW W XOPAOW. YTJIbI
MEXKIY XOpAAMHU U CEKYLIMMU. BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIIBHUKU. B3anmHoe
pacroio;keHue AByX OKpyxHocTel. Kacanue okpykHoctel. O0niye kacareibHbIe K IBYM
OKPY>KHOCTSIM.

9 KUIACC

Cunyc, xocunyc, Tanredc yrinoB ot 0 po 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. DOPMYJIBI IPUBEIEHHUS.

Pewienne TpeyronpHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHUHYCOB. PemeHwue
MPAKTAYECKUX 33144 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpazoBanuie noaoous. [1og00ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BEACHUM OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHHUHM OTPE3KOB
CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOM.

Bekrop, mnvHa (MOAyJb) BEKTOpa, COHAMPABIEHHBIE BEKTOPBI, MPOTHUBOIOJIONKHO
HAIPABJIEHHBIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HAJ
BEKTOpaMHU. Pa3lioKeHUE BEKTOPA MO JBYM HEKOJUIMHEAPHBIM BeKTOpam. KoopavHarsl
BeKTOpa. CKaISPHOE NPOM3BEIACHUE BEKTOPOB, MPUMEHEHUE I HAXOXKICHUS UIMH U
VIJIOB.

JIeKapTOBBl KOOPAMHATBHL HA IJIOCKOCTH. YPAaBHEHHMS NPAMON W OKPY)KHOCTH B
KOOPAMHATAX, TIEPECCYCHUE OKPYKHOCTEH M MpsAMBIX. METOA KOOpPAMHAT M €ro
MIPUMEHEHUE.

IIpaBuiibHbIE MHOTOYTONBHUAKHY. JUUTMHA OKPYXKHOCTH. ['paxycHas U paguaHHas Mepa
VIJ1a, BBIYMCIIEHUE JUIMH OyT OKPY>KHOCTEHR. [momanp kpyra, CeKTopa, CErMeHTa.

JIBUKCHHS TJIOCKOCTM W BHYTPEHHME CHMMETpUM  QUryp (3JIIEMEHTapHbBIE
npenacrasicHus ). [lapamieneHeiii nepenoc. [1oBopoT.



IHHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3y/bTaThbl OCBOCHUS MPOrpaMMbl yueOHOro Kypca «l'eomerpus»
XapaKkTePU3YIOTCS:

1) narproTH4eckoe BOCIUTAHHE:

MPOSIBIIEHUEM MHTEpPECAa K MPOLIIOMY M HACTOALIEMY POCCUHMCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOILICHUEM K JOCTWDKECHUSAM POCCUIACKHX MATEMATHKOB U POCCHUHCKOMN
MAaTeMaTUYECKOW IIKOJbI, K WCIOJB30BAHUIO 3TUX MOCTHIKEHWH B IPYIrMX Haykax W
NPUKIAIHBIX CPEpax;

2) rpa)aaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TPaKIaHWHA W PEAM3allMK €r0 IMpas,
NPEACTABICHUEM O MAaTEMATHYECKAX OCHOBAX (DYHKIIMOHWPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TIPAKIAHCKOTO OOWECTBA (HAOPUMEP, BBIOOPBL, OMPOCHI),
TOTOBHOCTBIO K OOCYXKIEHUIO JTHYECKUX MPOOJEM, CBSA3aHHBIX C MPAKTUYECKUM
[IPUMEHEHUEM JOCTH)KEHUI HAyKW, OCO3HAHWEM BAXKHOCTH MOPAIBHO-ITHYECKUX
[PUHLIMUIIOB B AEATEIIBHOCTH YYEHOTO;

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HA aKTUBHOE YYACTHE B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMATHYECKON
HaITPABJICHHOCTH, OCO3HAHUEM BOYXKHOCTU MAaTEMATHYECKOro 00pa30BaHMs HA MPOTKEHUU
BCCH OKM3HM Ui  yCOEHNTHOW Mpo(eCCHOHANBHOW  JIEATEILHOCTH W Pa3BUTHEM
HEOOXOMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM M MOCTPOECHUEM WHAMBUAYAIbHON
TPAcKTOPUM OOPAa30BaHMsT M S>KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U
0OLIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTn4ecKoe BOCTIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHATILHOMY M 3CTETHYECKOMY BOCIPHUATHIO MATEMATHYECKUX
OOBEKTOB, 3aJa4, PCIICHUN, PACCYKICHUH, YMECHHIO BHUJETH MaTEMaTUUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTALMEN B ACATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YETOBEKA, MPUPOABI U OOLIECTBA, TOHUMAHUEM
MaTeMaTHYECKONH HAYKN Kak c(peprl YEIOBEYECKONH NEATENILHOCTH, STANOB €€ Pa3BUTHS U
3HAYUMOCTH JUIA Pa3BUTUA LUBUIIM3ALMM, OBJAACHUEM S3BIKOM MAareMaThKd W
MaTeMaTUYECKON KyJIbTYPO Kak CPEACTBOM MO3HAHUA MHUPA, OBJIAJACHUEM NPOCTEUILIMMH
HaBBIKAMH MCCIIEN0BATENIBCKON AEATEIIHOCTH,

6) ¢usnyeckoe BocnUTaHUE, (QopMHpPOBaHHE KYJIBTYPbI 3A0POBbS H
IMOLHOHAIBHOTO 0J1ATr0NMOJyYHs:



TOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECCKHE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBBA,
BEJCHHS 3J0POBOro o0pasa >KM3HM (3I0POBOE NHUTAHWE, COATAHCUPOBAHHBIM PEXUM
3aHATHIA W OTIBIXA, PEryJisipHas (pu3nueckas akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA
peduIeKCHH, TPU3HAHKEM CBOET0 NPaBa Ha OIIMOKY W TAKOTO 7K€ MPpaBa APYroro YeJIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTALlMCH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHWHA JUIs PEIICHUS 33134 B
00JaCTH COXPAHHOCTH OKPY>KAKOWICH Cpenbl, MIAaHUPOBAHUS TOCTYNKOB M OLEHKH WX
BO3MOJKHBIX IOCJIEACTBUAN AJISl OKPY’KAIOLIECH Cpelibl, 0CO3HAHUEM IIOOANBHOTO Xapakrepa
AKOJIOTHYECKHUX NMPOOJIEM U MyTEH X PELICHHUS,

8) aganTanus K N3MEHSIOIMMCS yCJI0BHSIM COIHMAILHONI U NPUPOAHON Cpeabl:

TFOTOBHOCTBIO K JCHCTBHSM B YCIIOBUSX HEOMPEACTEHHOCTH, TMOBBILICHHID YPOBHS
CBOCH KOMIETEHTHOCTH 4Yepe3 MNPAKTHUYECKYI) MACITENIbHOCTb, B TOM YHCIIE YMEHUE
YUUATBCA Y APYTUX JHOACH, mproOpeTaTh B COBMECTHOM AEATEIBHOCTH HOBBIE 3HAHWS,
HABBIKM U KOMIIETEHIIMU U3 OTbITA IPYTHX;

HEOOXOMMOCTBIO B (DOPMUPOBAHWM HOBBIX 3HAHWH, B TOM YHCIE (OPMYIMPOBATH
UJIEW, TIOHSTHS, TUIIOTE3bl 00 OOBEKTAX M SBIICHUSX, B TOM YHCJIE PAHEE HEM3BECTHBIX,
0CO3HaBaTh Ae(UUMUTE COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBK) OCO3HABATh CTPECCOBYK) CHUTYALMIO, BOCHPHUHUMATh CTPECCOBYIO
CUTYalMI0 KaK BbI30B, TPEOYIOIINH KOHTPMEP, KOPPEKTUPOBATh MPUHUMACMBIE PEIICHUS
U AeicTBHA, (POPMYJIMPOBATh U OLICHUBATH PUCKHU U MOCJIEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3oBbie jJornyeckue aeiicTBus:

e BBIBIITH M XapPakTEPU30BATh CYIICCTBEHHBIC IIPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHHA, OTHOLICHMA  MEXAYy TMOHATHAMH, (OPMYJIMPOBATH
OTPEACTIEHUS] TIOHATUMN, YCTAHABIMBATE CYIIECTBEHHBIA MPU3HAK KJIACCU(DUKALIMH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPAX TPOBOAMMOI0 aHAJIN3A,

e BOCHPHUHUMATh, GOPMYIMPOBATE U MPEOOPA30BBIBATE CYXKACHHUS. YTBEPAUTEIBHBIE
W OTPHULIATEIbHBIC, €IMHAYHBIC, YACTHBIE U OOLIHE, YCITOBHBIC,

e BBIBJIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3HM W IPOTHBOpPEUYUS B
(akTax, JAHHBIX, HAOJIONCHUSAX M YTBEPXKIACHUAX, NpEMIaraTb KPUTCPUM IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

e J€NaTh BBIBOABI C WCIOJIB30BAHMEM 3aKOHOB JIOTWKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AK/IFOUCHUH 110 aHAJIOTHH,

e pa3duparh JOKA3aTEeIbCTBA MATEMATHYECCKUX YTBEPKACHHWA (IpsAMBIE M OT
OPOTUBHOIO), MPOBOAWTH  CAMOCTOSTEIBHO  HECIOXKHBIE  JOKA3aTelIbCTBA



MaTeMaTHYECKUX (PAKTOB, BBICTpaMBAaTh APryMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS,

BbIOMpaTh croco0 pelieHrus yuyeOHOH 3aaun (CPaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HaumOoONee MOAXOAAMI ¢ YYETOM  CaMOCTOSITENIbHO
BbIJICJICHHBIX KPUTECPHEB).

ba3oBbie ucciien0BaTeIbCKHE ACHCTBUS .

UCIOJBb30BaTh  BOMPOCHI KAK HCCIEAOBATENBCKUIA  WHCTPYMEHT  MO3HAHMS,
(GopMynupoBaTh  BOOPOCHL,  (PUKCHPYIOIIME  MPOTHBOPEUYME,  MPOOIEMY,
CaMOCTOSITETIBHO YCTAaHABIMBATh MCKOMOE W JaHHOE, (HOPMHUPOBATH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3ULNIO, MHCHHUE,

IPOBOANTH MO CAMOCTOSITENIBHO COCTABICHHOMY IJIaHY HECJIOKHBIN 3KCIIEPUMEHT,
HEOONBIIOE MCCIECIOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MATEMaTH4YeCKOro
00BEKTA, 3aBUCUMOCTEH OOBEKTOB MEXKAY COOOH;

CaMoCTOATEAbHO (hopMyaupoBaTh OOOOIICHHS W BBIBOJALI MO PE3yJbTaram
OPOBECAEHHOTO  HAOMIOJCHUS, MCCIECAOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

OPOrHO3MPOBATh  BO3MOKHOE  PA3BHTHE MPOLECCA, a TaKKE BBIIBUIAThH
IOPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

PabGora ¢ nunpopmanueii:

BBISIBJISITH ~ HEJOCTATOYHOCTh M HM30BITOYHOCTh  WMH(pOPMALMH,  JaHHBIX,
HEOOXOMMBIX JJIsl PELICHHMS 33124,

BbIOMpAaTh,  AHAJIM3UPOBATh,  CHCTEMATU3WPOBATH M MHTEPOPETHPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEICTABICHHUS,

BbIOMpaTe (OpMYy MPEACTABICHUS HMH(POPMALMK W WJUIFOCTPUPOBATH PEIIACMBIE
32124l CXeMaMU, JuarpaMmMamMu, MHOM rpagrkoil 1 uX KOMOMHALMAMU,

OLICHWBATh HAAEKHOCTh MH(OPMALMU N0 KPUTEPUSM, MPEUIOKECHHBIM YUUTEIIEM
WIHA C(POPMYJIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE AeHCTBHS:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUM C YCJIOBHSMH H
LEJSIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX
W TUCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS TO XOJAy PEIICHUS 3a/JayM,
KOMMEHTHPOBATh MOTYYEHHBINA PE3YbTar,

B XOA€ OOCYXACHHWS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXXAAEMOH TEMBL,
npoOJIEMbl, PEIIAcMOi 3alau, BBICKA3bIBATHh WJACH, HALCJICHHBIE HA TIOMCK
PELICHUS, COMOCTABISATh CBOM CYXKIACHUS C CYXACHHSIMH JPYTMX YYaCTHUKOB
auanora, OOHAPYXKMBATh Pa3IM4ME M CXOACTBO MO3HMLMNA, B KOPPEKTHOH (opme
(opMyIHpOBATh PA3HOIIACHS, CBOU BO3PAKCHUS,



e TMPEACTABNIATH PE3YJbTAThl PELICHUS 3aJa4yM, SKCIOEPUMEHTA, WCCIECIOBaHUS,
NPOEKTa, CAMOCTOATEIBHO BbIOMpaTh (OpMar BBICTYIUICHHMS € YYETOM 3ajad
NPE3EHTALNN U OCOOCHHOCTEN ay TMTOPUH;

e TOHHMMAThH W UCHOJB30BATh MPEUMYIECTBA KOMAHAHON U MHAWBHY ATbHOU paboThI
IPH PELICHUU YUEOHBIX MAaTEMATHUYECKHX 3a/1a4;

e TMPHHAMATHh UEJIb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh OPraHU3ALHIO
COBMECTHOI paboThl, pacnpenenisaTh BHIAbI PadoT, AOrOBapUBaThCS, OOCYXKAATh
MPOLIECC U PE3YJIbTAT PAOdOTHI, 0000IIATH MHEHUS HECKOJIBKUX JIFOJIEH;

e YYaCTBOBATh B TIPYMIOBBIX (opmax padboTel (00CYKAeHHS, OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMBI U APYTHE), BBIMOIHITH CBOKO 4aCTh paOOTHl M KOOPAUHUPOBATH
CBOHM JICHCTBUS C JPYTMMH WICHAMU KOMaH/bl, OLICHUBATH KAYECTBO CBOETO BKJIa/a
B 0o0muii mNOpoAyKT TO KPHUTEPUSAM, CPOPMYJIMPOBAHHBIM  YYACTHUKAMHU
B3aUMOJECHCTBU.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBHS

Camoopranu3anusi:

e CaMOCTOSITENIBHO COCTABJIATH IJIAH, aITOPATM PEIICHUS 3aaud (WM €r0 4acTh),
BBIOMpATh CHOCOO PEIICHUS C YYETOM HMMEIOMIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEHM, apryMEHTMPOBATh M KOPPEKTHPOBAThb BAPUAHTHI PEUICHHN C
y4€TOM HOBOM MH(pOpPMAaLIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJICKT:

e BIAJCTH CHOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJIS MpoLEecca W Pe3ysbTara
pELIEHUs] MAaTEMATUYECKOM 3a1a4H;

e TMPEIBHIECTb TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MPW PEIICHUM 3aJayM,
BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE Pe3yjbTara MACIATEIBHOCTA TMOCTABJICHHON UEMH W
YCIIOBUSIM, OOBSICHATh TPUYMHBI JOCTUKCHHS WM HEJOCTUKCHHUS LIENH, HAXOAUTh
OuOKY, AaBaTh OUEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOyueHus B 7 kiacce oOy4arOlMiics MOMYYUT CIAEAYIOMIME MPEIMETHBIE
PE3YyIbTaThL:

Pacno3HaBaTh HM3y4YeHHBIE T€OMETPUYECKUE (DUTYPBI, OMPEAECISITh WX B3aMMHOE
PacronoXeHne, H300paKaTh FT€OMETPUYECCKAE (DUTYPBI, BBITIOIHATh YEPTEKHU MO YCITOBUIO
3ama4d. 3MEpSTh JIMHEHHBIE U YITIOBBIE BEIMUYMHEBL. Pelars 3a1a4m Ha BEIYMCIICHUE [UTHH
OTPE3KOB U BEJIUYMH YIJIOB.



Jlenate rpyOyr0 OLICHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH MPEAMETOB B PEATBHOMN
JKU3HHU, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznuuare pa3mepsl 3TUX 0OBEKTOB MO MOPSAKY
BEJINYHHBIL.

CTpouTh 4EPTEKH K TEOMETPUUECCKUM 3a1a4aM.

ITone30Barbes MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, WCIIOIB30BATh MPU3HAKHA U
CBOICTBA paBHOOCAPEHHBIX TPEYTOJIBHUKOB MPH PELICHUA 33/1a4.

IIpoBOIUTE JTOTUYECKUE PACCYKACHUS C UCITOIB30BAHUEM NEOMETPUUECKIX TEOPEM.

ITone30BarbCs MpU3HAKAMU PABEHCTBA NPAMOYTOIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEIMaHbl, MPOBEACHHON K THIIOTEHY3€ NPAMOYTOJIBHOIO TPEYrOJIbHUKA, B PELICHUH
FEOMETPHUYECKUX 3a1aY.

Onpenensate MapaeNIbHOCT TPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3zyeT C
HAMHA ceKywas. Onpenenars NapajuieNbHOCTh MPSAMBIX € TMOMOLIBID PaBEHCTBA
PACCTOSTHUNA OT TOYEK OAHOM IMPAMON J0 TOYEK APYTOM MPSIMOH.

Pemare 3a1auu Ha KaeT4arol Oymare.

[TpoBOMTE BBIYMCIICHHS] M HAXOAWTh YMCIIOBBIE M OYKBEHHBIE 3HAYEHUS YIJIOB B
FEOMETPUYECKUX 3aJauyax C MCOOJIb30BAHUEM CYMMBI VYIJIOB TPEYrOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0OPAa30BaHHBIX MTPH MEPECCUCHUH ABYX MapalICIbHBIX
NPAMBIX CEKYIIEN. Perare npakTHuecKue 3a1a4i Ha HaXO)KAEHHE YIJIOB.

Braners moHATHEM r€OMETPUUYECKOTO MECTA TOUEK. YMETh ONPEACTATh OUCCEKTPUCY
yIJIa U CEPEAVHHBINA MEPIEHAUKYIIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

@opMyIMpOBaTh ONPEACIHCHUS OKPY)KHOCTM W Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, IIOJIB30BaThCS HMX CBOMCTBAMH. YMETh IPUMEHATH 3TH CBOWCTBA IIPH
pELICHNH 3a/1a4.

Brnageres MoOHATHEM OMUCAHHON OKOJIO TPEYTOJIBHUKA OKPY)KHOCTH, YMETH HAXOIUTH
e€¢ wneHtp. llomb3oBarecs (aktamMu O TOM, 4YTO OWCCEKTPUCHI YIJIOB TPEYrOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIEHANKYIIAPBI K CTOPOHAM
TPEYTOJbHUKA ITEPECEKAFOTCSA B OHOMN TOUKE.

Bnagere mnOHATHEM KacaTelapHONM K OKPY)KHOCTH, IIOJIB30BATHCA TEOPEMON O
[EPIEHINKYIIIPHOCTH KacaTeIbHON U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHs.

ITone30Barbes MPOCTEWIIMMH TE€OMETPUYECKUMHU HEPABEHCTBAMM, IMOHUMATH HUX
MIPAKTHYECKAN CMBICIT.

IIpoBOANTE OCHOBHBIE T€OMETPUYECKHE MOCTPOECHHUS C IOMOIUBIO LUPKYISA H
JINHEWKH.

K xoHiy oOyueHus B 8 kiacce oOyyaromuiics MOMYYUT CIAEAYIOMIME MPEIAMETHBIE
PE3YJIBTATHL:

PacniozHaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, IOJI30BATHCA
UX CBOMCTBAMU IPU PELICHUN FCOMETPUYECKHX 3a1au.

[IpuMEHTh CBOMCTBA TOYKH MEPECCUEHUS] MEIMAH TPEYrOJbHUKA (LIEHTPA Macc) B
pELICHNH 3a/1a4.



Brnanere NOHATHEM CpEOHEN JIMHMM TPEYroJIbHHKA W TPAnelyH, NPUMEHSATh HX
CBOWMCTBA NPH PEIICHUM TeOMETpUUeCKUX 3anay. [lome3oBarecs Teopemoit daneca u
TEOPEMOI O MPONOPUMOHATBHBIX OTPE3KaX, MPUMEHATh UX [UIsl PEIICHUS MPAKTUYECCKUX
3a/1a4.

[TpuMeHTh MPU3HAKKA TOA00HS TPEYTOJIbHUKOB B PELIEHUH FEOMETPUYECKHX 3a1a4.

[Tonb3oBarbest TeopeMoit [uaropa st pelieHns FEOMETPUUECKUX W MPAKTHYECKUX
3a1a4. CTpOMTh MATEMATUYECKYH) MOJENb B MPAKTUUECKHX 3aJa4ax, CAMOCTOSTEIBHO
JENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

Brnaners MOHATUSIMU CMHYCA, KOCUHYCA W TaHT€HCA OCTPOTO yria MpsMOYTOJbHOTO
TpeyrojabHuKa. [1071630BaThCSA STUMHA MOHITHIMH JUTsl PEIICHUS TPAKTUUYECCKHUX 3a1a4.

Beruncnare  (pa3imyHbIME - crioco0aMK) TUIOIAAR TPEYTOJbHUKA W TUIOLIAAN
MHOTOYTOJIBHBIX (pUryp (TONB3ysCh, TE€ HEOOXOAMMO, KAIBKYJIATOPOM). [IpumMeHsTH
NOJIyYECHHbIC YMEHUS B MPAKTUYECKUX 3a1a4aX.

Brnaners NOHATHSAMU BIMCAHHOTO W LIEHTPAJIBHOTO YIJIA, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YINaX, YIJIAX MEKAY XOPAaMHu (CEKYIIMMH) W YIJIE MEXAY KacarenbHOW U
XOPAOH MPH PELICHUU T€OMETPUYECCKHUX 331a4.

Brnanere MOHATHEM  OMHCAHHOTO  YETHIPEXYTOJbHUKA, NPUMEHATH CBOMCTBA
OMHUCAHHOTO YETHIPEXYTONBHUKA MPU PEIICHUH 334a4.

[IpUMEHTh MOTYYEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATUUYECKUE MOJEIN
JUIS  337a4 PEATbHOM JKW3HM M MPOBOJWUTH COOTBETCTBYIOIIME BBIYMCICHUS C
NPUMECHEHHEM  NOAO0OMs W TPUTOHOMETPUHM  (MOJIB3YACh, TA€  HEOOXOAMMO,
KaJIbKYJIATOPOM ).

K xoH1y oOyueHus B 9 kiacce oOy4aromuiics MOMYYUT CIAEAYIOMIME MPEIAMETHBIE
PE3YABTATHI:

3HAaTh TPUTOHOMETPHYECKUE (YHKIMHM OCTPBHIX YIJIOB, HAXOAWTh C MX MOMOULIBIO
pPa3NMuYHBIC BJIEMEHTHl MPSAMOYTOJIBHOIO TPEYTrONbHUKA («PEIIEHUE MPAMOYTOIbHBIX
TPEYrOJAbHUKOBY»). HaxoauTe (C NOMOMIBI KAIBKYJIATOPA) [UIMHBI W YIJIBL  JJIs
HETAOMMYHBIX 3HAYCHUH.

[Tonb3oBarbest  (popMysiaMH TPHUBEACHUS W OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXKIECTBOM Il  HAXOXKICHUS  COOTHOLIEHWH  MEXAY  TPUTOHOMETPUYECKUMHU
BEITMYMHAMH.

Hcnonmb30Bare TEOPEMBI CHHYCOB M KOCHMHYCOB JUIS HAXOXKICHUS Pa3IMYHBIX
3JIEMEHTOB TPEYrOJIbHUKA («PELICHUE TPEYrOJIbHUKOBY), MPUMEHITh UX MPH PELICHUU
rEOMETPHUYECKHX 331a4.

Brnanere monsTHsSIMM npeoOpa3oBaHust NOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noAaoOHbIX (uryp. Tlonb3oBaTbes CBOWCTBAMHM TOM00MS MPOU3BOJIBHBIX (PUTYP, YMETH
BBIYHCTISAT JUIMHBI U HAXOJAWUTH YIJIbl Y TOJO0OHBIX Guryp. [IlpumensaTs cBoiicTBa moaoous
B MPAKTUYECKUX 3a7a4ax. YMETh IPUBOAUTH MPUMEPBI MOJAOOHBIX (QUTYP B OKPY>KAKOLIEM
MUpE.



[Tonb3oBarbest TEOpeMaMH O NTPOM3BEICHUM OTPE3KOB XOpPA, O NPOU3BENCHUU
OTPE3KOB CEKYLIMX, O KBaJApare KacaTeabHOM.

[Tonb30Barbesi BEKTOpaMU, MOHMMATh MX FEOMETPUYECKHA M (DPU3MYECKUN CMBICIL,
NPUMEHSTh UX B PEIICHUU FEOMETPUUECKUX U (PU3NYECKUX 3aaa4. [[puMEHATh CKAIIpHOE
NPOU3BEACHUE BEKTOPOB JJIsl HAXOKICHUS JUTMH U YTJIOB.

[Tonb3oBarbecsi METOAOM KOOPAMHAT HA TJIOCKOCTH, NPHUMEHATH €r0 B PEIICHUU
TFEOMETPHYECKHAX M MPAKTUYECCKUX 3a/1aY.

Brnanere mOHATHAMH NPABUIBHOTO MHOTOYTOJBHUKA, JIMHBI OKPY>KHOCTH, JUTMHBI
OYTH OKPY’KHOCTHM W PAJMAHHOM MEpBl yIJIa, YMETh BBIYMCIIATH IJIOMIAAL Kpyra M €ro
yacTel. [IpUMEHATh NOyYEHHbBIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

HaxoauTe ocu (MM LEHTPBl) CAMMETPUU QUTYP, TPUMEHSITH IBUKCHHUSI IJIOCKOCTH B
MIPOCTEUIINX CIIydasX.

[IpUMEHTh MOTYYEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIN
JUIS  337a4 PEATbHOM JKM3HM M TMPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHHUS C
NPUMEHEHUEM NOO0US U TPUTOHOMETPUYECKUX (DYHKIMH (ITOJIB3YAChH, TE€ HEOOXOAUMO,
KaJIbKYJIATOPOM ).



TEMATUYECKOE INMNJIAHNPOBAHWE
7 KNNACC

Konmn4yecTtBo 4yacoB
HaunmeHoBaHue pa3fieqloB U TeEM

Ne n/n KOHTpO/IbHbIE MpakTudeckue
nporpamMmmmbl Bcero
paboThl paboThl
MpocTeiivie reoMmeTpuyeckne QUrypbl un
nx cBOlCTBa. /I3mepeHne reoMeTpuyecKux 14
BE/IMYMH
TpeyronbHUKK 22 1
MapannenbHoble NpAMble, CyMMa YrioB 14 1
TpeyrosibHuKa
OKpYyXHOCTb 1 Kpyr. eoMeTpuyeckue 14 1
noCcTpoeHuns
MoBTOpeHMe, 0606LLEHNE 3HAHWIA 4 1

OBWEE KOJTMYECTBO YACOB MO NPOrPAMME 68 4 0

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTenbHble

pecypcsbl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f415e2e

bnénuoteka LLOK
httos://m.edsoo.ru/7f415e2e

bnénuoteka LLOK
httos://m.edsoo.ru/7f415e2e

bnénuoteka LLOK
https://m.edsoo.ru/7f415e2e

bnénuoteka LLOK
https://m.edsoo.ru/7f415e2e


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJ/IACC

Ne n/n

OBLWEE KOJTMYECTBO YACOB MO NPOrPAMME

HanmeHoBaHne pasfenos N Tem
nporpammbl

YeTbIpéXyronbHUKN

Teopema daneca v Teopema o
NPONOpPUNOHaNbHbLIX 0TPe3Kax, NoL06HbIe
TPeyronbHUKM

Mnowaab. HaxoxaeHne nnoutaaen
TPeyrosbHMKOB Y MHOTOYTO/bHBIX (OUTyp.
Mnowaan nofo6HbIX puryp

Teopema MNMudaropa n Hayana
TPUTOHOMETPUM

YT Nbl B OKPY>XHOCTU. BnincaHHbie n
OMMUCaHHbIE YETbIPEXYTONbHUKMN.
KacaTenbHble K OKpY>XHOCTK. KacaHue
OKPY>XKHOCTEM

MoBTOpeHune, 0606LLeHME 3HAH WA

Konmn4yecTtBo 4yacoB

Bcero

12

15

14

10

13

KOHTpO/IbHbIE
pa6oThbl

MpakTuyeckue
pa6oThbl

ONeKTPOHHbIE

(undpoBble)
obpasoBaTefibHble

pecypcebl

bunénuoteka LLOK
httDs://m.edsoo.ru/7f417e18

bnénuoteka LLOK
https://m.edsoo.ru/7f417e18

bnénuoteka LLOK
https://m.edsoo.ru/7f417e18

bunénuoteka LLOK
https://rn.edsoo.ru/7f417e18

bunénuoteka LLOK
https://rn.edsoo.ru/7f417e18

bunénuoteka LLOK
https://rn.edsoo.ru/7f417e18


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Ne n/n

HanmeHoBaHWe pa3fesioB U TeMm
nporpaMmmbl

TpuroHomeTtpus. TeopeMbl KOCUHYCOB U
CUHYCOB. PelleHne TpeyronbHUKOB

Mpeobpa3oBaHue nogobus. MeTtpuueckue
COOTHOLLUEHMNSA B OKPYXXHOCTK

BekTopsl

[lekapToBbl KOOPAMHATbI Ha NAOCKOCTK

[MpaBuNbHbIE MHOTOYTO/IbHUKK. [nnHa
OKPYXHOCTW 1 Mfowanib Kpyra.
BbluncneHue nnouwaaei

JBV>XeHns nnockocTu

MoBTOpeHune, 0606LLeHNe, cUCTeMAaTM3aL M
3HaHWU

OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

9 K/1IACC

Konmn4yecTtBo 4yacoB

Bcero

16

10

12

68

KOHTpO/ibHbIE
pa6oThl

MpakTnyeckue
pa6oThbl

ONeKTPOHHbIE

(undpoBbie)
obpasoBaTefibHble

pecypchbl

bnbnuoteka LLOK
httDs://m.edsoo.ru/7f41al2c

bnébnuoteka LLOK
https://m.edsoo.ru/7f41al2c

bnébnuoteka LLOK
https://m.edsoo.ru/7f41al2c
bnénunoteka LLOK
https://m.edsoo.ru/7f41al2c

bnébnuoteka LLOK
https://m.edsoo.ru/7f41al2c

bnénuoteka LLOK
https://m.edsoo.ru/7f41al2c

bnénuoteka LLOK
https://m.edsoo.ru/7f41al2c
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