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ITosacauTeAbHAs 3anIKCKA

I'eomerpnsa Kak OAMH U3 OCHOBHBIX PAa3ACAOB IITKOABHOH MATEMATHUKH, HMMEIOIIUN CBOEH
LIEABIO OOECIICYHTh H3YYCHHE CBOHCTB H pasMepoB (HUIYP, HUX OTHOIIECHHUNA H B3aUMHOE
PACIIOAOJKEHHE, OIIMPACTCA HA AOTHMYECKYIO, AOKA3aTEABHYIO AMHHIO. lleHHOCTH mM3yueHHA
TCOMETPUU HA YPOBHE OCHOBHOIO OOIIETrO OOPAa3OBAHUA 3aKAIOYACTCHA B TOM, YTO OOYYArOIIUIICA
VYIHTCA IIPOBOAUTH AOKA3ATEABHBIE PACCYKACHUA, CTPOUTH AOTHYECKIE YMO3AKAIOYCHHSA, AOKA3bIBATD
HCTHHHBIC VTBEPKACHHUA M CTPOHUTH KOHTPIIPHUMEPHL K AOKHBIM, IIPOBOAUTH PACCYKACHUA «OT
IIPOTUBHOTO», OTAUYATH CBOMCTBA OT IIPU3HAKOB, (POPMYAHPOBATH OOPATHBIC YTBEP/KACHUA.

Bropoii meApro M3y4eHHA T€OMETPHUU ABAACTCA HCIIOAB30BAHHE €€ KaK HMHCTPYMEHTA IIPH
PEIIICHUHN KaK MATEMATUYECKHUX, TAK M IIPAKTUYCCKUX 3aAa9, BCTPEYAIOIINXCA B PEAABHOM JKU3HH.
OOyuarommiics AOAKEH HAyYUTbCA OIPEAECAHTH I€OMETPHYECKYIO (DUIYPY, OIHMCATh CAOBAMHU
AAHHBIH YepTEK MAU PHCYHOK, HAHTH ITAOIIAAb 3EMEABHOIO YYaCTKA, PACCIYUTATH HEOOXOAUMYIO
AAHHY OIITOBOAOKOHHOIO KaO€Afl HAHM TPEOYEeMBIE pa3MEpPBI Iapaka AAfl aBTOMOOHAA. DTOMY
COOTBETCTBYET BTOPAf, BBIYUCAUTEABHAS AMHNA B H3ydeHuH reomerpum. llpm permennn 3asad
IIPAKTUYECKOTO XapaKTepa OOYYAFOIIUICH YUUTCA CTPOUTH MATEMATHYECKHE MOAEAH PEAABHBIX
’KU3HEHHBIX ~CHTYAIlMH, IIPOBOAUTH BBIYUCACHUA M OIEHHUBATH AACKBATHOCTH IIOAYYEHHOTO
pe3yAbTaTa.

Kpaiine BamKHO HOAYEPKUBATH CBA3SH TIEOMETPUU C APYIHMMHU YIEOHBIMU ITPEAMETAMH,
MOTHUBHPOBATH UCIIOAB30BATH OIIPEACACHHA TEOMETPUYECKHX (PUIYP U IOHATHH, ACMOHCTPHUPOBATD
IIPUMEHEHHE ITOAYICHHBIX YMEHHH B (DU3UKE M TEXHUKE. DTH CBASH HANOOAEE APKO BUAHBI B TEMAX
«Bexropem, «I'puronomerpryeckue coorHoreHusy, «Meroa koopauaa™ u «Teopema [Tudaropan.

Vaebubiii kypc «l'eoMeTpHA» BKAIOYAECT CACAYIOIIHE OCHOBHBIE PA3ACABI COACPIKAHFSA:
«I'eomerpudeckue PHUIYPH U UX CBOHCTBA», «I3MepeHre reoMeTpHIecknx BEAIHHy, «/AeKapTOBEI
KOOPAMHATHL Ha IIAOCKOCTID, «BekTopem, «Apmxenns maockoctmy, «[IpeobpasoBanus moA0Oms».

Ha nsyuenue yaebuoro kypca «l'eomerpus» orsoautcs 204 gaca: B 7 kaacce — 68 gacos (2 gaca
B HeAeAT0), B 8 kaacce — 102 waca (2 gaca B HeaeAro (peaepasbHas mporpamma) u 1 gac B HeACAFO (13
gacT POPMHPYEMON yIACTHUKAME OOPA30BATEABHBIX OTHOIICHUI), B 9 KAacce — 68 wacos (2 vaca B
HEAEAIO).

Coaeprxanue o0yueHHA
7 KAACC

Hauaapnbre momstua reomerpum. Todka, IpsAmasg, OTPE3OK, AyY. YTOA. Buabsr yraos.
Beprukaabnbie u cmekHbIE YTABL Brccexkrprca yraa. Aomanas, MHOroyroabHuK. [lapasseapHOCTD 11
IIEPIEHAUKYAAPHOCTD IIPAMBIX.

Cummerpuansie dpuryper. OCHOBHBIE CBOICTBA OceBOI cummerpun. [Ipumepsr cummverpun B
OKPY/KaIOIIIEM MHpE.

OcHOBHBIE IOCTPOECHHA C IIOMOIIBIO ITUPKYAA U AMHEHKH. Tpeyroapnuk. Beicora, Mmeanana,
OHMCCEKTPHCA, UX CBOICTBA.

PaBHOOEAPEHHBIN 1 PaBHOCTOPOHHHHE TpeyroAbHuKN. HepaBeHcTBo TpeyroapHuKa.

CpolictBa M  IpH3HAKK  PaBHOOEAPEHHOIO  TPEYIrOAbHHKA. Illpusmaku  paBeHCTBA
TPEYrOABHHKOB.

CBoiicTBa U IIPU3HAKU APAAACABHBEIX IPAMBIX. CyMMa yIAOB TPEYrOAbHHKA. BHeIHIE yrAb
TPEYrOAbHHKA.

IIpamoyroabsbI  TpeyroAbHHK. (CBOMCTBO MEAMAHBI IIPAMOYTOABHOIO —TPEYTOABHHKA,
IPOBEACHHOW K  rumoreHyse. [lpmsHakm  paBeHCTBA — IIPAMOYIOABHBIX — TPEYTOABHHKOB.

[TpsAMOYTrOABHEL TPeyroAbHUK ¢ yraom B 30°.



HepaBencrsa B reoMeTpum: HEPaBEHCTBO TPEYTOABHHKA, HEPABEHCTBO O AAMHE AOMAHOM,
TeopeMa O OOABIIIEM YTAE H OOABIIIEH CTOPOHE TPEYTrOABHUKA. | [epIEHAUKYAAP 1 HAKAOHHASA.

I'eomerpudaeckoe MecTo TO4eK. brccekTpuca yraa u cepeANHHBINA IEPIEHAUKYAAP K OTPE3KY
KaK TEOMETPHYECKHE MECTa TOYEK.

OKpYKHOCTD B KPYT, XOPAQ ¥ AHAMETP, UX CBOMCTBA. B3anmuoe pacorokeHne OKpyKHOCTH
u upamoit. KacateapHas 1 cexymas K oKpyKHOCTH. OKPyKHOCTb, BHHUCAHHAA B YTOA. Brimcannas u
OIHMCAHHAA OKPYKHOCTH TPEYTOABHUKA.

8 KAACC

Yernipéxyroapaukn. Ilapaasesorpamm, ero mnpusHaku u  cBoicrBa. YacTHBIE cAydan
ITAPAAAEAOTPAMMOB  (IPAMOYTOABHHK, POMO, KBaApaT), WX NIPH3HAKA M CBOMCTBa. Tpamerns,
paBHOOOKaA Tparerus, e€ cBOMCTBA U npu3Hakh. [ IpAMoyroApHas Tpamnerus.

Mertoa yaBoenusas meamanbl. llenmrtpaspnas cummerpus. Teopema Paseca m Teopema O
ITPOIIOPIIMOHAABHBIX OTPE3KaX.

CpeAnne AMHHH TPEyrOAbHUKA U Tparrenud. LlenTp macc TpeyroAbHHKA.

[Toaobue TpeyroabHnkoB, koadduimenT moaodud. [Ipuszmakum moAoOHA TPEyroABHHKOB.
[Ipumenenue MOAOOHA IIPH PEIIEHUN IPAKTHIECKHIX 3aAa9.

CpoiictBa maAommapeii reomerpudeckux uryp. POPMYABI AAA IIAOIIAAM TPEYTOABHHKA,
ITapaAA€AOTpamMma, pomOa u Tpanernuu. OTHOIIIEHHE IIAOIIAACH ITOAOOHBIX DUTYP.

Berancaenue maormaAeit TpeyroAbHIKOB I MHOTOYTOABHHKOB Ha KAETYATOI Oymare.

Teopema ITudparopa. Ilpumenenue Teopemsr I Tudparopa nmpu permeHun MpakTHYeCKuX 3aAad.

CuHyc, KOCHHYC, TAaHIEHC OCTPOIO yrAa IPAMOYTOABHOIO TpeyroAbHuka. (OcHOBHOE
TPUTOHOMETPUIECKOE TOKACCTBO. Tpuronomerprdeckue dpyuknnn yraos B 30, 45 u 60°.

Brmmcanmeie 1 ieHTpaAbHBIE YTABL, JTOA MEKAY KACATEABHOM 1 XOPAOH. YTABI MEKAY XOpAAMU
" CCKyLT_[I/IMI/I. BHI/ICZ,HHBIC N OIIMCAaHHBIC ‘-ICTBIpéXyFOAbHHI{I/I. B3aI/IMHOC paCHOAO}KCHHC AByX
okpyxHocTel. Kacarnue okpyxuocrein. O0IIHe KacaTeABHBIE K ABYM OKPY/KHOCTAM.

9 KAACC

Cunyc, kocunyc, TaareHc yraos ot 0 A0 180°. OcHOBHOE TPUIOHOMETPUIECKOE TOKAECTBO.
DopMyABI TPUBEACHUA.

Permrenue TpeyroapHIKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perrrenue mpakTumaeckux
32A29 C HCIIOAB30BAHHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue mopodus. [Toanobre cOOTBETCTBEHHBIX 9AEMEHTOB.

Teopema O IPOM3BEACHHH OTPE3KOB XOPA, TEOPEMBEI O IIPOU3BEACHUH OTPE3KOB CEKYIIHX,
TEOpPEMA O KBAAPATE KACATEABHOM.

Bekrop, AAmHa (MOAYAB) BEKTOpa, COHAIIPABACHHBIC BEKTOPBI, IPOTHUBOIIOAOKHO
HAIIPAaBAECHHBIE BEKTOPBI, KOAAMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIIEPAIIMHA HAA
BekTOpamu. PasroikeHne BeKTOpa IO ABYM HEKOAAHHEAPHBIM BeKTOpaMm. KoopAmHatsr BekTOpa.
CkaafipHOE IIPOU3BEACHUE BEKTOPOB, IIPUMEHEHUE AAA HAXOKACHUA AAHH H YIAOB.

AexapTOBBI KOOPAMHATEL HAa IIAOCKOCTH. Y PaBHEHUSA IIPAMON U OKPYKHOCTH B KOOPAHHATAX,
IIepeceveHne OKPYKHOCTEH B IPAMBIX. MeTOA KOOPAMHAT U €0 IIPUMEHEHHE.

[IpaBuAbHBIE MHOrOyroAbHHUKH. AAMHA OKpy:KHOCTH. ['paAycHas m paAmaHHas Mepa yraa,
BEIYHCAECHIE AAMH AYT OKpPYyKHOCTEMH. I1AOImaAb Kpyra, cekropa, cerMeHTa.

ABIZKEHHA IIAOCKOCTU M BHYTPEHHHE CUMMETpun (PUryp (9ACMEHTApHBIE IIPEACTABACHHS).
[Tapaaaeawnsii nepenoc. IloBopor.

ITaaHrUpyeMbIe pe3yABTATHI OCBOCHHUA IPOIPAMMBI YI€OHOIO Kypca «reoOMeTpua» Ha

YPOBHE OCHOBHOTO OOIIIETO O0OpPa30BAHUA



AngyHOCTHBIE PE3YABTATHI

AWYHOCTHBIE PE3yABTATBI OCBOCHHA IIPOrpaMmbl  ydeOHOro kypca «l'‘eomerpma»
XapaKTEPHU3YFOTCA:

1) narpuoTHYeCKOe BOCIIUTAHUE:

IIPOSABACHUEM HHTEPECA K IIPOIIIAOMY M HACTOSIIEMY POCCHICKON MATEMAaTHKHU, IIE€HHOCTHBIM
OTHOIIIEHHEM K AOCTHKEHHUAM POCCHHCKHIX MATEMATHKOB 1 POCCHICKOI MATEMATHYIECKOM ITTKOABI, K
HCIIOAB30BAHUIO 9THX AOCTHKEHHH B ADYIUX HayKaX M IIPUKAAAHBIX chepax;

2) rpa’>kAQHCKOE ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOAHEHHIO OOfA3AHHOCTEH TIPAKAAHHHA W PEAAH3AIIUH €ro IIpas,
IIPEACTABACHHEM O MATEMATHYECKHX OCHOBAX (DYHKIIMOHUPOBAHUA PA3AHYHBEIX CTPYKTYP, ABACHUII,
IIPOLICAYP IPAKAAHCKOIO OOIIeCcTBa (HAIIPHMEP, BBIOOPHI, OIIPOCH), TOTOBHOCTBIO K OOCY/KACHHIO
STUYECKUX IIPOOAEM, CBA3AHHBIX C IPAKTUYCCKAM IIPUMEHEHHEM AOCTIDKCHHH HAYKM, OCO3HAHUEM
BAKHOCTH MOPAABHO-3TUYECKUX IIPHHIIUIIOB B ACATEABHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

VCTAHOBKOM Ha AaKTUBHOE Yy9YaCTHE B PEIICHHH NIPAKTHYCCKUX 32AaY MATEMAaTHYECKON
HAIIPAaBAEHHOCTH, OCO3HAHHEM BaKHOCTH MATEMATHYECKOIO OOpa3OBaHUA Ha IIPOTMKEHUU BCEH
KU3HH AASl YCICIITHOH ITPO(ECCHOHAABHON ACATEABHOCTH H Pa3BHTHEM HEOOXOAMMEBIX YMCHHII,
OCO3HAHHBIM BEIOOPOM H IIOCTPOEHHEM HHAUBUAYAABHON TPACKTOPHH OOPA30OBAHUSA U KU3HEHHBIX
IIAAHOB C YYE€TOM AMYHBIX HHTEPECOB U OOIIECTBEHHBIX IIOTPEOHOCTEH;

4) acreTmyeCcKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 95MOIIHMOHAABHOMY M 9CTETUYECKOMY BOCIHPHUATHIO MATEMATHYECKHX
OOBEKTOB, 3aAa4, PEINEHUI, PACCYKACHUNA, YMEHHUIO BHAECTH MATEMATHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) meHHOCTH HAyYHOrO MO3HAHUA:

OpPHMEHTAIINEH B AEATEABHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX IIPEACTABACHUI 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA YEAOBEKd, IPHPOABI M OOINECTBA, ITOHUMAHUEM
MaTEMATHIECKOH HAYKH KaK C(PepBl Y€AOBEYECKOM ACATEABHOCTH, 9TAIIOB €€ PasBUTHA U 3HAYUMOCTH
AASl PA3BUTHA ITUBHAHU3AINN, OBAAACHHEM A3BIKOM MATEMATUKH U MaTEMATUYECKON KYABTYPOH Kak
CPEACTBOM IIO3HAHHA MHPA, OBAAACHHEM IIPOCTEHIIMMU HAaBBHIKAMU  HCCACAOBATEABCKOI
ACATEABHOCTH;

6) pusuyeckoe BocnuTaHUE, (POPMUPOBAHUE KYABTYPHI 3A0OPOBbA U SMOIIMOHAABHOTO
GAaromoAyums:

TOTOBHOCTBIO IIPHUMEHATh MATEMATHYCCKUE 3HAHHA B MHTEPECAX CBOEIO 3AOPOBBA, BEACHHUSA
3A0pPOBOTO 00pasa KH3HU (3AOPOBOE IIMTAHHE, COAAAHCHPOBAHHBIN PEKUM 3aHATHH H OTABIXA,
peryaapHad (pu3HYecKas aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKA PePAECKCHH, IIPU3HAHUEM
CBOETO IIpaBa Ha OIMHUOKY U TAKOTO K€ IIPaBa APYrOro YeAOBEKa;

7) 3KOAOTHMYECKOE BOCIIUTAHUE:

OpHEHTAIINEH Ha IIPHMEHEHHE MATEMATHYCCKUX 3HAHNN AAA PEIICHHA 32Aa9 B 00AACTH
COXPAaHHOCTH OKPY/KAIOIIEH CPEABI, ITAAHHPOBAHUA IIOCTYIIKOB M OIIEHKHM HX BO3MOKHBIX
ITOCAGACTBHH AAfl OKPYKAFOIIIEH CPEABI, OCO3HAHHEM TI'AOOAABHOTO XapaKTepa 3KOAOIMYIECKUX
IIPOOAEM H ITyTEH UX PEIICHU;

8) apanrTanuA K H3MEHAIOMIUMCA YCAOBUAM COITMAABHOM U IIPUPOAHOU CPEABI:

TOTOBHOCTBIO K ACHCTBHAM B YCAOBHAX HEOIPEACACHHOCTH, ITOBBIIICHHIO YPOBHA CBOCH
KOMITETEHTHOCTH Y€pPe3 MPAKTHIECKYIO ACATEABHOCTD, B TOM YHCAE YMEHHUE YUUTHCA Y ADYTHX AFOACH,
IIPHOOPETATh B COBMECTHON ACATEABHOCTU HOBBIC 3HAHIA, HABBIKH H KOMIICTEHITHH U3 OIIBITA APYTHX;

4



HEOOXOAUMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHHIL, B TOM 9YHCAEC (POPMYAHPOBATDH HACH,
IIOHATHUSA, TUIIOTE3Bl 00 OOBEKTAX M ABACHHUAX, B TOM YHCAE PAaHEE HEU3BECTHBIX, OCO3HABATDH
ACHIITEL COOCTBECHHBIX 3HAHUN 1 KOMIICTEHTHOCTEH, IIAAHHPOBATH CBOE Pa3BHUTHC;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALIUIO, BOCIPHHHMATH CTPECCOBYIO CHTYALIHEO
KaK BBI3OB, TPEOYVIOIIUH KOHTPMEP, KOPPEKTHPOBATH IIPHHHMACMBIC PCIICHUA U ACHCTBHA,
dOpPMYAHPOBATH 1 OLICHUBATH PHCKU U IIOCACACTBHUSA, (POPMUPOBATH OIIBIT.

MeranpeAMeTHBIE PEe3yABTATHI
ITo3naBareApHBIE YHUBEPCAABHEIE yUE€OHBIE ACHCTBUA
Ba3oBbie Aornueckue ACMCTBHA:

® BHMBAATD M XaPAKTEPHU30BATh CYIIECTBEHHBIC IIPHU3HAKH MATEMATHYCCKHX OOBEKTOB,
IIOHATHH, OTHOIIEHUN MEXKAY HOHATUAMY, (DOPMYAHPOBATH OIIPEACACHHSA IIOHATHIH,
YCTAHABANBATD CYIIECTBEHHBIM ITPU3HAK KAACCU(PHUKAIINN, OCHOBAHHUA AAA OOOOIEHHA U

CpaBHCHUSA, KPUTCPUU IIPOBOAUMOTO AaHAAN3A;

® BOCIPHUHHUMATb, (POPMYAHPOBATH U IIPEOOPA3OBBIBATH CY/KACHUA: YTBEPAHTEABHBIC H
OTPUILIATEABHBIC, EAUHUYHBIE, YACTHBIE 1 OOIITHE, YCAOBHBIC;

®  BBHIABAATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBA3H H IPOTHBOpedns B pakrax,
AAHHBIX, HAOAIOACHHAX U YTBEPKACHHAX, IIPEAAATaTb KPUTCPUU AAA  BBIABACHHSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

® AEAATb BBIBOABI C HCIOAB3OBAHHEM 3aKOHOB AOIMKH, ACAYKTHBHBIX H HHAYKTHBHBIX

YMO32aKAFOYECHHUM, YMO3AKAFOUEHHI 110 AHAAOIHUH;

® pasbHpaTh AOKA32ATEABCTBA MATEMATHYCCKUX YTBEPKACHHH (LIPAMBIC M OT IIPOTHUBHOIO),
IIPOBOAUTH ~CAMOCTOSITEABHO HECAOKHBIE ~AOKA3aTE€ABCTBA MATEMATHYECKUX  (DAKTOB,
BBICTPAUBATh APIYMEHTAIIUIO, IPHBOAUTE IIPHMEPHI H KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUA;
®  BHIOHPATH CITIOCOO pEIIeHHsA YIeOHOM 3aAa4n (CPABHUBATH HECKOABKO BAPHUAHTOB PEILICHMS,
BBIOHPATH HAHOOAEE IIOAXOAAIIHH C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTEPUEB).
Ba3oBrIe nccaeAOBaTEABCKIIE ACHICTBUA:

® JHCIIOAB30OBATH BOHpOCbI KakK HCCACAOBQTCABCKHIZ I/IHCTPYMCHT ITIO3HAHMA, (pOpMyAI/IpOBaTb
BOHpOCbI, CpI/IKCI/Ip}/'IOH_[I/IC HpOTI/IBOpC"II/IC, HpO6ACMy, CaMOCTOATEAPHO YCTAHABAHBATDH
HCKOMOE€ 1 AAHHOC, CpOpMI/IpOBaTb THUIIOTE3Y, apFYMCHTI/IpOBaTb CBOIO ITO3UITUIO, MHCHUC,

° HpOBOAI/ITb II0  CaMOCTOSTCABPHO COCTAaBACHHOMY IIAAHY HECAOKHBIIT SKCHCPI/IMCHT,
HEOOABITIOE HCCACAOBAHUC IIO YCTAHOBACHMIO OCODEHHOCTEN MATEMATHYIECKOTO O6”I>CKT2.,

3aBHCHMOCTEH OOBEKTOB MEKAY COOOIT;

®  CaMOCTOATEABHO (DOPMYAHPOBATH OOOOINEHUA U BBIBOABI IIO PE3YABTATAM IIPOBEAEHHOIO
HaOAFOACHHSA, HCCACAOBAHMSA, OIICHUBATE AOCTOBEPHOCTH ITIOAYYCHHBIX PE3YABTATOB,
BHIBOAOB 1 ODOOIIIEHAL;

®  IIPOrHO3UPOBATH BO3MOKHOE PA3BHTHE IIPOIIECCA, A TAKIKE BBIABUTATE IIPEAITOAOKECHHUS O €TO
Pa3sBUTHH B HOBBIX YCAOBHAX.
Pa6ora ¢ uadopmanueii:

L4 BBIABAATD HEAOCTATOYHOCTD H M30BITOYHOCTD I/IHCbOpMaHI/H/I, AAQHHBIX, HCO6XOAI/IMI)IX AASA
PEHICHUA 3aAA9H,

® BHIOMPATH, AHAAM3HUPOBATH, CHCTEMATH3HPOBATH MU HHTEPIPETUPOBATH HH(MOPMAIIIIO
PA3AMYIHBIX BUAOB U (DOPM IIPEACTABACHNS;



BBIOHpPATh (POPMY IIPEACTABACHUA HH(MOPMAIIMNA H HAAIOCTPHPOBATH PEIIAEMbIC 3aAAYUN
CXEMaMU, AHATPAMMAMU, HHON IPadpUKON U UX KOMOMHAIIIAMI;
OIICHHUBATH HAAEKHOCTh HH(MOPMAIIMH IO KPUTEPHUAM, IIPEAAOKEHHBIM YUHUTEACM HAH

cpOPMYANPOBAHHBIM CAMOCTOATEABHO.

KomMmyHHMKaTUBHBIE YHUBEPCAABHBIE ydeOHBIE ACHCTBHA:

BOCIIPHHUMATh U (DOPMYAHPOBATH CY/KACHHS B COOTBETCTBHH C YCAOBHSMH H IICASME
OOIIIeHHA, ICHO, TOYHO, IPAMOTHO BBIPAKATH CBOIO TOYKY 3PEHHUSA B YCTHBIX M ITHCbMCHHBIX
TEKCTAX, AABATH IIOACHCHUS IIO XOAY PCIICHHUS 3aAAa9H, KOMMECHTHPOBATH IIOAYYCHHBII
pe3yABTAT;

B XOAE OOCY/KACHHUS 3aAaBATH BOIIPOCH IIO CYIIECTBY OOCYKAAEMOH TEMBI, IIPOOAEMEIL,
peIIraeMOIi 3aAa49H, BBICKA3BIBATh MACH, HAIIEACHHBIC HA ITOMCK PEIIICHNSA, COIIOCTABAATH CBOX
CYKACHUS C CYIKACHHAME APYTHX Y9ACTHHKOB AHAAOTA, OOHAPY/KUBATH PASAUYIHE U CXOACTBO
ITO3UIINH, B KOPPEKTHOH (hopme POPMYAHPOBATH PA3HOTAACHSA, CBOM BO3PAKCHIS;
IIPEACTABAATh PE3YABTATHI PEIICHHUA 32AAYM, SKCIICPUMEHTA, HCCACAOBAHUSA, IIPOEKTA,
CAMOCTOATEABHO BBIONPATh (POPMAT BBICTYIIACHHSA C YIETOM 32Aa9 IIPE3CHTALIMH I
OCODEHHOCTEN ayAUTOPHUH;

ITOHUMATDb U HCIIOAB30BATH IIPEHMYIIECTBA KOMAHAHOH U MHAUBHAYAABHOI PabOTHI IIPH
peIIeHIH yIeOHBIX MATEMATHIECKUX 3aAQY;

IIPUHUMATD IIEAb COBMECTHOH ACATEABHOCTH, IIAAHHPOBATH OPraHMU3AIINIO COBMECTHOIR
pPabOTEI, PACHPEACAATH BHABI PabOT, AOrOBAPUBATHCA, OOCYHKAATH IIPOIECC M PE3YABTAT
paboTBL, 0600IIATh MHEHUA HECKOABKIX AFOACH;

y9IaCTBOBATh B IPYHIOBEIX (hopMax paboOThl (OOCYKACHHA, OOMEH MHEHHAMH, MO3IOBBIC
IIITYPMBI X APYTHE), BBIIOAHATH CBOIO YACTh PAOOTHI H KOOPAMHHPOBATH CBOM ACHCTBHSA C
APYTHMU YAEHAMH KOMAHABI, OLEHHBATH KAYECTBO CBOEIO BKAAAQ B OOIIHUIT IPOAYKT IIO

KpI/ITepI/IHM, CCi)OpMyAI/IpOBaHHbIM Y9aCTHHUKaAMM B3aI/IMOA€I>‘ICT‘BI/IH.

PeryasTuBHEBIE YHUBEPCAABHBIE YU€OHBIE ACHICTBHA

CamoopraHusanms:

CaMOCTOATEABHO COCTABAATDH ITAAH, AAT OpI/ITM peH_ICHI/IH 3aAA9H (I/IAI/I Ccro ‘IaCTI)), BbI6I/IpaTb
crrocoo pemeHus € y‘IéTOM NMCIOIIIUXCA PECypCoOB M COOCTBEHHBIX BO3MO>KHOCT€I>‘I,

APTYMEHTHPOBATD T KOPPECKTUPOBATH BAPHAHTHI pCLHCHI/II}‘I C y‘IéTOM HOBOM I/IHCbOpMaLH/II/I.

CaMOKOHTpOAI), 3MOLII/IOHaABHBIﬁ HHTCAACKT:

BAAAETH CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOAA IIPOILIECCA M PE3yAbTaTa PEIICHUA
MATEMATHICCKOMN 3aAAYM;

IIPEABHAETh TPYAHOCTH, KOTOPBEIE MOTYT BO3HHKHYTb IIPH PEIIECHHH 3aAAa9H, BHOCHTH
KOPPEKTUBBI B ACATEABHOCTH HAa OCHOBE HOBBIX OOCTOATEABCTB, HAMAECHHBIX OIIHOOK,
BBIABACHHBEIX TPYAHOCTEI;

OIIEHMBATL COOTBETCTBHE PE3YABTATA AEATECABHOCTH IIOCTABACHHOI IIEAM M YCAOBHAM,
OODBACHATD IIPUYUHBI AOCTHKCHHUA HAU HEAOCTIKCHHA IIEAH, HAXOAUTH OIIHOKY, AAaBAaTb

OIICHKY IIPHOOPETEHHOMY OIIBITY.

ITpeameTHBIE pe3yABTATHI

K kon1y 0oOydenns B 7 KAACCe OOYIAFOIIHIIACA TIOAYUNT CACAYIOIINE IIPEAMETHEIE PE3YABTATEL:

PacmosuaBarh HM3y9CHHBIC I“COMCTPI/I‘ICCKI/IC CpI/II“ypI)I, OHPCAGA}ITB nux B3aMMHOC

PACIIOAOKEHHE, H300PaKATh TeOMETPHYECKHE (PUTYPHI, BEIITOAHATD YEPTEKH ITO YCAOBHIO 3aAQYUML
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HSMCPHTI) AHHCIZHI)IC " yFAOBI)IC BCAWYUHDBI. PCU_[aTI) 3aAAa49YM11 HA BBIYMCACHHUC AAUH OTPCSKOB nu
BCANYUH YFAOB.

AeAaTp TPyOYIO OLIEHKY AMHEHHBIX U YIAOBBIX BEAHYHMH IIPEAMETOB B PEAABHON KU3HH,
Pa3MepOB IIPHUPOAHBIX OOBEKTOB. PasAndaTh pa3Mepsl 9TUX OOBEKTOB IO IMOPAAKY BEAUIHHBIL.

CrponTp YepTeKH K FeOMETPHIECKIM 3aAA9AM.

[ToAb30BaTBCA MPU3HAKAMH PABEHCTBA TPEYTOABHHUKOB, HCIIOAB30OBATh IIPU3HAKH M CBOMCTBA
PaBHOOEAPEHHEBIX TPEYTOABHUKOB IIPH PEILICHUN 3aAA9.

ITpoBOAUTE AOTHITYECKHE PACCYKACHHUSA C HCIIOAB30BAHIEM I'€OMETPUYIECKUX TEOPEM.

[ToAp3oBaTBCA IPU3HAKAMH PABEHCTBA IPAMOYTOABHBIX TPEYTOABHHUKOB, CBOIICTBOM MEAUAHEL,
IIPOBEACHHOM K THIIOTEHY3€ IIPAMOYTOABHOIO TPEYTOABHUKA, B PEIIEHUH T€OMETPHUIECKIX 3aAAY.

OmnpeaeAsiTs TTAPAAAEABHOCTDh IIPAMBIX C IIOMOIIBIO YIAOB, KOTOPBIE OOpPa3yeT € HUMH
cexyrmas. OIpeAeAsTb MAPAAACABHOCTD IIPAMBIX C IIOMOIIIBIO PABEHCTBA PACCTOAHUI OT TOUEK OAHOM
IPAMOM AO TOYEK APYTOH IIPAMOI.

Permates 3aAa4m Ha KAeTYaTOI Oymare.

[IpoBOANTD BBIYHCAEHHA U HAXOAUTh YHCAOBBIE U OYKBEHHBIE 3HAYEHHA YIAOB B
IEOMETPHUYECKUX 332A29YaX C MCIHOAB30BAHHUEM CYMMBI YTAOB TPEYTOABHHUKOB M MHOI'OYTOABHHKOB,
CBOWCTB JTAOB, OOPAa30BAaHHBEIX IIPU IIEPECEUECHUN ABYX IIAPAAACABHBIX IPAMBIX ceKyrei. Permars
MPAKTUYIECKUE 3aAA9N HA HAXOKACHHE YTAOB.

Baaaers moHATHEM I€OMETPHYECKOrO MECTa TOYEK. YMETh OIPEACAATh OMCCEKTPUCY yrAa U
CEPEAMHHBIHN TIEPIIEHAUKYAAP K OTPE3KY KaK TEOMETPHYECKHE MECTA TOYEK.

DopMyAHPOBATE OIPEAECACHHA OKPYKHOCTH M KPYyra, XOPABI H AHAMETPA OKPYKHOCTH,
ITOAB30BATHCA UX CBOMCTBAMHU. Y METh IIPUMEHATD 9TH CBOMCTBA IIPH PEITICHUHN 32Aa4.

BaaaeTp moHATHEM OIIMCAHHON OKOAO TPEYTOABHUKA OKPYKHOCTH, YMETh HAXOAHUTD €€ IIEHTP.
[Toab3oBatbcsa pakTaMH O TOM, IYTO OMCCEKTPHUCHI YTAOB TPEYTOABHIKA IIEPECEKAFOTCA B OAHOH TOUKE,
1 O TOM, 9TO CEPEAMHHBIE IIEPIEHAUKYAAPH K CTOPOHAM TPEYIOABHHKA IIEPECEKAFOTCA B OAHOM
TOYKE.

Baaserp  momATHEM  KAacaTEABHOM K = OKPYXKHOCTH, IIOAB30BATBCA  TEOPEMOM O
MIEPIIEHAUKYAAPHOCTH KACATEABHOH M PAANYCa, TPOBEAEHHOTO K TOYKE KACAHHA.

[ToAp3oBaTbca  IPOCTEHINIMMH — T€OMETPUYECKHMMH — HEPABEHCTBAMH, ITOHHMATbh  HX
IPAKTHIECKUMI CMBICA.

ITpoBOAUTE OCHOBHBIE TEOMETPUIECKHE ITOCTPOEHHUSA C ITIOMOITIBIO ITUPKYAS M AMHEHKI.

K xonIty oOydenuns B 8 Kaacce 0OyIarOIIUIACA IOAVINT CACAYIOIINE IIPEAMETHBIE PE3YABTATHL:

PacrrosnaBate OCHOBHBIE BHABI YETHIPEXYITOABHHUKOB, HNX 3JAEMEHTE, ITOAB30BATHCHA HX
CBOMCTBAMH ITPH PEIIEHNH TEOMETPHUIECKIX 3aAAY.

[IprmveHATH CBOMCTBA TOYKH IIEPECEUEHUA MEANAH TPEYTOABHHUKA (IIEHTPA MACC) B PEIICHHH
32A24.

BaaaeTs monATHEM CpEAHEN AMHUN TPEYTOABHHUKA U TPAIIECIINH, IIPAUMEHATL UX CBONCTBA IIPHU
pemeHnu  reoMeTpuyecknx  3aaad.  IloapsoBarbea  Teopemonn  ®Paseca m TEOpeMOil O
ITPOIIOPITMOHAABHEIX OTPE3KAX, IPHUMEHATD UX AAf PEIITEHUA IPAKTHICCKUX 3aAa4.

[IpumenATH IPU3HAKK ITOAOOHUA TPEYTOABHUKOB B PEIIICHUH I€OMETPHUIECKUX 3aAAH.

IToap3oBareca Teopemoii ITudaropa AAA peIieHnA TeOMETPUYECKUX U IIPAKTUYIECKUX 3aAad.
CrponTth MaTEMATHYECKYFO MOAEAb B ITPAKTHYECKHX 33AA9aX, CAMOCTOATEABHO ACAATH YEPTEX U
HAXOAHUTH COOTBETCTBYIOITHE AAUHEL

Baaserr momATHAME CcHHyca, KOCHHyCa M TaHIEHCA OCTPOTO YrAa IIPAMOYTOABHOTO

TprT oAbHHKA. [ [0OAB30BATHCA STUMH ITOHSITHAME AASA pCH_ICHI/IH HpaKTI/I‘ICCKI/IX 3aAa4.



Beramcaars (pasAmgIHBIME CIIOCOOAMH) ITAOIIAAB TPEYTOABHUKA U ITAOIIIAAM MHOTOYTOABHBIX
duryp (IIOAB3yfACH, IA€ HEOOXOAHMO, KAABKYAATOPOM). IIpHMEHATH IIOAyYECHHBIC YMCHHA B
IIPAKTHYECKHUX 32AQ9AX.

BAaAeTh TOHATHAME BIIICAHHOTO U LIEHTPAABHOTO YIAQ, HCIIOAB30BATh TEOPEMBI O BIIMCAHHBIX
YIA2X, YTAQX MEXKAY XOPAAMHU (CEKYIIHMH) H YIA€ MEKAY KACATEABHONW M XOPAOH IIPH pPEIIeHUN
IeOMETPHICCKUX 3aAQY.

BAaaeTp ITOHATHEM OIIMCAHHOTO YETBIPEXYTOABHHKA, IPUMEHATH CBOMCTBA OIIMCAHHOIO
YETHIPEXYTOABHHKA IIPH PEIIEHUN 32A2Y.

[IprMeHATh TOAYYEHHBIC 3HAHUA HA IIPAKTHKE — CTPOUTH MATEMATHYCCKAE MOACAT AAS 3aAAY
PEAABHON JKH3HU U IIPOBOAHUTH COOTBETCTBYIOIIHE BBIYHCACHHA C IIPUMEHEHHUEM IIOAOOUA H
TPHIOHOMETPUU (IIOAB3YACH, TAC HEOOXOAUMO, KAABKYASTOPOM).

K xoHI1y 00y4eHns B 9 kaacce 0OyIarOIIMIC IIOAYINT CACAYIOIINE IIPEAMETHBIC PE3YABTATEL

3HaTh TpUroHOMeTpHYecKre (DYHKIIUU OCTPHIX YTAOB, HAXOAUTH C HX IIOMOIIBIO PA3ANYIHBIC
5AEMEHTEI IPAMOYTOABHOTO TPEYTOABHHKA («PEIIEHHE IIPAMOYTOABHBIX TPEYTOABHUKOBY). HaxoanTs
(C ITOMOIIIBIO KAABKYAATOPA) AAHHBI I JTAB AASl HETAOAMYHBIX 3HAYCHI.

IToap3oBarbca POpMyAAMU IPUBEAECHHA M OCHOBHBIM TPHTOHOMETPHYECKUIM TOKACCTBOM AAS
HAXOKACHHA COOTHOIICHHH MEXAY TPHUTOHOMETPUYECKIMH BEAHYHHAMH.

Mcrioap30oBate TEOPEMBI CHHYCOB M KOCHHYCOB AAfl HAXOMKACHHSA PA3AUYIHBIX 3AEMECHTOB
TPEYTOABHHKA («PEIIEHUE TPEYTOABHUKOBY), IIPUMEHATD UX IIPH PEIIEHUN IT€OMETPUIECKUX 3aAA.

Baaaers momATHAME IIpeoOpasoBaHHA IOAOOHSA, COOTBETCTBEHHBIX IAEMEHTOB IIOAOOHBIX
duryp. Iloap3oBaTbcs CBONMCTBAMH IOAOOHA IIPOU3BOABHBIX (DUIYP, YMETh BBIYHCAATH AAHHBI U
HAXOAHTD YIABI § TIOAOOHBIX puryp. [TprmveHaTs cBOMCTBA ITOAOOHA B IIPAKTHYECKUX 3aAa4ax. Y METh
IIPUBOAHTE IIPUMEPHI ITIOAOOHBIX (PHUIYP B OKPY/KAFOIIIEM MHPE.

[ToAp3oBatbCcA TEOpEMaMU O IIPOM3BEACHHH OTPE3KOB XOPA, O IIPOH3BEACHHH OTPE3KOB
CEKYIIINX, O KBAAPATE KACATEABHOM.

IToAp3oBaTbCA BEKTOPAMU, IIOHUMATD X ITE€OMETPUIECCKUI B (DU3MYIECKUI CMBICA, IIPUMEHATD
UX B PEIICHUN TI€OMETPHYECCKUX M (PU3UYECKUX 3aAad. [IpuMeHATh CKaAApHOE IIPOU3BEACHHE
BEKTOPOB AAfA HAXOKACHHUA AAHH H YIAOB.

[ToAp3oBaTbCA METOAOM KOOPAMHAT Ha IIAOCKOCTH, IIPUMEHATH €ro B  PeIIeHHH
IeOMETPHUYCCKUX U IIPAKTUYICCKUX 3aAa4.

Baaaers mOHATHAME IIPABUABHOTO MHOIOYTOABHUKA, AAWHBI OKPYKHOCTH, AAHHBI AYTH
OKPYKHOCTH M PAAMAHHOM MEPHI YIAQ, YMETDh BBIYHCAATD ITAOIIAAD Kpyra 1 ero yacreil. [Ipumensars
IIOAYYEHHBIE YMEHUSA B IIPAKTHYECKUX 3aAA9AX.

Haxoaurs ocu (mAm meHTpbl) cuMmMmerpun (HUIYP, HPHUMEHATb ABHKEHHA IIAOCKOCTH B
IIPOCTEHMIINX CAYYAAX.

[IpumeHATS IOAYYIEHHBIE 3HAHMA Ha IIPAKTUKE — CTPOUTh MATEMATHYECKIE MOACAU AAS 3aAQY
PEaABHOM KH3HH U IIPOBOAHUTH COOTBETCTBYIOIIHE BBIYHCACHHA C IIPUMEHEHHEM IIOAOOHA I

TPHUIOHOMETPUYECKUX (PYHKIIUIT (IIOAB3YACH, TAC HEOOXOAHMO, KAABKYAATOPOM).

TEMATHUUYECKOE ITAAHWUPOBAHME

7 KAACC
Ne HaunmeHnoBanne pa3saeAoB U TeM KoangectBo Daexrponubie (LUPPOBLIE)
n/u IIPOrpaMMBbI JacoB oOpasoBaTeAbHBIE PECYPCHI

Bcero Kowrp.

paboTsl




ITpocreiinme reoMeTpuIeCcKHe
1 . " 145 1 Bubanoreka [LIOK
. TBA.
cpuryper 11 urx cpoficrsa. Havepere https://m.edsoo.ru/7f415e2e
TEOMETPUYECKAX BEAMYNH
Bbubanorexka IIOK
2. T 24 1
PEYrOADHIIH https://m.edsoo.ru/7f415e2e
3 [TapaaAeAbHBIE IPAMEIE, CYMMA 10 1 Bubaunoreka [TOK
) YTAOB TPEYTOABHHKA https://m.edsoo.ru/7f415¢2e
4 OKpyKHOCTB U KPYT. 14 1 bubamorexa [IOK
) I'eomeTpraeckune mocTpoeHus https://m.edsoo.ru/7f415¢2e
bunoanorexka IIOK
5. I1 0600 [ 4 1
OBTOPEIHE, COOOIICIIE SHAMHIHT https://m.edsoo.ru/7f415¢2e
OBIIEE KOAMYECTBO YACOB I1O 68 5
[MTPOT'PAMME
8 KAACC
Ne KoanuectrBo uacos
HanmeHoBaHME pa3A€AOB U TEM Baexrponusle (11udpoBEIe)
n/n Bcero Kownrp.
IIPOrpaMMbI oOpa3oBaTeAbHBIE PECYPCHI
paboTsel
butaunorexka [IOK
1. Yernipé 17 1
CIRIPEXYTOABHITI https://m.edsoo.ru/7f417¢18
, Teopema Pareca u Teopema O ” l Bubamorexa LIOK
' HPOHOPHHIOHAAPHEIX OTPE3KAX, https://m.edsoo.ru/7f417¢18
IIOAOOHBIE TPEYTOABHHUKI *
ITaormaas. Haxomxacuue
3 IIAOITIAACH TPEYTOABHUKOB U 17 1 bubanorexa [IOK
' MHOTOYTOABHBIX puryp. I1aormasn https://m.edsoo.ru/7f417¢18
ITOAOOHBIX pUTyp
4 Teopema I1udaropa u Hagara 12 1 butamorexka [IOK
' TPUTOHOMETPHH https://m.edsoo.ru/7f417¢18
VYTAB B OKpyKkHOCTH. Brimicammsre
5 U OIIMCAHHBIE YETHIPEXYTOABHIKH. 13 1 bubanoreka [IOK
' KacareAbHBIE K OKPYKHOCTH. https://m.edsoo.ru/7f417¢18
Kacanme oxpyxuOCTEIH
but OK
6. IMoBropenue, 0600LICHIE 3HAHIIA 18 1 N :p ;\:HOIT;I;Z i_(l)o.m s
OBIIEE KOAMYECTBO YACOB I1O 102 6
ITPOI'PAMME
9 KAACC
Ne KoanuecrBo uacos
HammeHoBaHUE Pa3A€AOB U TEM DaekrpoHHbIe (LEPPOBHIE)
n/n Bcero Konrp.
MPOrpaMMbI o0pa3oBaTeAbHBIE PeCypChI
paboTel
Tpuronome . Teope
1 K(I)):I:HHC(I)V; ;p:I:H COBp l:AeI;JIJeHI/Ie 14 1 bubmmorexa [IOK
' Y yeos. https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
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IIpeoOpazoBanue momooOHs.
2. Mr:eTpHrt){ecme coomimemm B 10 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmunoreka IIOK
> Bexroper 4 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPIAUHATHI HA 9 1 Bubmuoreka LOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIC MHOTOYTOJBLHUKHU.
5. I[JI;I/IHa Opr)KHOCTI/I}If/Ir IIOIIAAb 8 bubmiorexa LIOK
N https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue miormaei )
bubmunoreka IIOK
6. JlBIKCHHs ILI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IMICHHE, - 1 bu6nmoreka [JOK
cHCTEMAaTU3alns 3HAHUN https://m.edsoo.ru/7f41al2c
OBILEE KOAMYECTBO YACOB T10 68 6
ITPOI'PAMME

TTPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEABHOI ITPOTPAMMBI

7 KAACC
Koa <
ITpoBepaembIe MpeAMETHBIE PE3YABTATEI OCBOEHHIA OCHOBHOM
IPOBEPAEMOrO N
00pa3oBaTeABLHOI IIPOrpaMMbI OCHOBHOI'O 00IIIero o6pa3oBaHus
pe3yAbpTaTa
6 I'eomerpus
PacriosnaBare msydennesie reomerpudeckue (QHIYPBL, OIPEAEAATh HX B3aUMHOE
61 PACIIOAOMKEHIE, H300pAKATh I€OMETPHUYECKUE (PUIYPBI, BBITOAHATH YEPTEKU IO
' ycAoBHIO 3apaud. VI3smepATh AMHEHHBIE M YTAOBBIC BEAHMYHHBI. Permath 3asaun Ha
BBIYHCACHUE AAMH OTPE3KOB UM BEAUYHH YIAOB
Aeaatp rpyOyFO OLIEHKY AMHEHHBIX H yTAOBBIX BEAHHYNH IIPEAMETOB B PEAABHOMN KU3HH,
6.2 PasMepOB IPUPOAHBIX OOBEKTOB. Pazamdare pasmepsl 9THX OOBEKTOB IIO IIOPAAKY
BEATYUHBI
6.3 CrpoHTh YepTeKH K TEOMETPUIECKIM 3aAaIAM
64 [ToAb3oBaThCA HPHU3HAKAMU PABEHCTBA TPEYTOABHHKOB, HMCIIOAB30BATH IPU3HAKA H
CBOICTBA PaBHOOEAPEHHBIX TPEYTOABHHKOB IIPU PEILIEHUN 3aA2Y
6.5 [TpoBOAUTH AOTHYECKHE PACCYKACHHA C UCIIOAB30BAHIEM IF€OMETPUYCCKAX TEOPEM
[ToAb30BaThCA IIPU3HAKAMHU PABEHCTBA HPAMOYTOABHBIX TPEYTOABHUKOB, CBOMCTBOM
6.6 MEAHAHBI, ITPOBEACHHON K THMITOTEHY3€ HPAMOYTOABHOIO TPEYTOABHHUKA, B PEIICHIH
TeOMETPHYIECKHX 3aA2T
OnpeaeAdTs TAPAAACABHOCTD IIPAMEIX C IIOMOIIBIO YIAOB, KOTOPBIE OOPA3yeT C HUMH
6.7 cexyrmad. OIpeAeASTh TAPAAACABHOCTD MPAMBIX C IIOMOIIIBIO PABEHCTBA PACCTOSHITH
OT TOYEK OAHOI IIPAMOM AO TOUYEK APYTOM IPAMOIL
6.8 Permrats 3apa4n Ha KACTIATOI Oymare
[TpoBOANTD BBIYUCACHHS M HAXOAUTH YHCAOBBIC M OYKBEHHBIC 3HAYCHHA YIAOB B
6.9 TEOMETPHYECKIX 33Aa9YaX C HCIIOAB30BAHHEM CYMMBI JTAOB TPEYTOABHHUKOB W
' MHOTOYTOABHUKOB, ~CBOMCTB yIAOB, OOpPa30BAHHBIX IIPH IIEPECEUYECHUH ABYX
ITAPAAAEABHBIX IPAMBIX CEKYIIEH. PermaTs mpakTiaeckre 3aAa9n Ha HAXOKACHIE YTAOB
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610 BaaseTp IOHATHEM T€OMETPHYIECKOIO MECTA TOUYEK. YMETb OIPEACAATH OHCCEKTPUCY
' YTAa ¥ CEPEAMHHBIN ITEPIIEHAUKYAAP K OTPE3KY KaK TEOMETPHYECKIE MECTA TOUEK
611 ®opMyAHpPOBATE OIIPEACACHUA OKPYKHOCTH H KPYTd, XOPABI I AHAMETPA OKPYKHOCTH,
' ITOAB30BATHCA UX CBOMCTBAMI. YMETh IIPUMEHATE 3TH CBOMCTBA IIPU PEITICHIN 33A2Y
Baaaers monsTHEM OIICAHHOMN OKOAO TPEYTOABHHKA OKPYXKHOCTH, YMETH HAXOAHTD €€
612 uentp. IloapsoBareca dakramMu O TOM, YTO OHCCEKTPHUCH YJIAOB TPEYTOABHIKA
' IIEPECEKAIOTCA B OAHON TOYKE, H O TOM, YTO CEPEANHHBIC IEPIICHAUKYAAPHI K CTOPOHAM
TPEYIOABHIKA IIEPECCKAIOTCA B OAHOM TOYKE
613 Baaaserp momATHEM KACATEABHOM K OKPYKHOCTH, IIOAB30BATBCA TEOPEMOH O
’ IEPIICHAUKYAAPHOCTH KACATEABHOH H PAANYCA, IIPOBEACHHOIO K TOYKE KACAHIIA
614 [ToAB30BATBCA IIPOCTEHIIUMI TECOMETPHUYCCKUMH HCPABCHCTBAMH, IIOHHMATH HX
’ [IPAKTUYECKUI CMBICA
6.15 ITpoBOAMTS OCHOBHEIEC FCOMETPIYIECKIE IIOCTPOCHHSA C IIOMOIIBIO IINPKYAS I AMHCHKHI
8 KAACC
Koa
ITpoBepsaembIe MpeAMETHEIE PE3YABTATEI OCBOEHHA OCHOBHOM
IPOBEPAEMOIO N
06pa3oBaTeAbHON MPOrpPaMMbI OCHOBHOI'O 00IIIero oopa3oBaHus
pe3yAbpTara
6 I'eomerpus
61 PacrioznaBats OCHOBHEIE BHABI YETHIPEXYTOABHUKOB, X 9AEMEHTEI, IIOAB30BATHCH
’ HX CBOMCTBAMH IIPU PEIICHUN IT€OMETPUYECKUX 3aA2T
2 ITpumeHATH CBOMCTBA TOYKHU IIEPECEUEHUA MEAHUAH TPEYTOABHHKA (LIEHTPA MacC) B
’ peleHny 3aA2Y
Baaaers nonATHeM CpeAHEH AMHHH TPEYTOABHUKA M TPAIIEIUH, IPUMEHATb UX
63 CBOMCTBA IIPU PEIIEHUH TeOMETPHIECKUX 3aAa4. IToAapsoBaThes Teopemoit Paneca
’ I TEOPEMOIl O IPOIOPLHOHAABHBIX OTPE3KaX, IIPHUMEHATD HX AAf PEIICHUA
IPAKTHYECKUAX 3aAaY
4 [TpumeHsTs HIPHU3HAKKA ITOAOOUS TPEYTOABHHKOB B PEIICHHH I€OMETPHYECKHX
‘ 3aA29
[ToabzoBatbest  Teopemoinr [ludaropa AAf  peIlleHHs TIE€OMETPHYECKHUX —H
6.5 paxkTugeckux 3aAad. CTPOUTH MATEMATUYIECKYIO MOAEAD B IIPAKTHYECKUX 32AA9AX,
CAMOCTOATEABHO ACAATD YEPTEK U HAXOAHTD COOTBETCTBYIOIINE AAUHEL
Baaaers nonATHAMH cHHYCA, KOCHHYCA U TAHICHCA OCTPOIO YIAd IPAMOYTOABHOIO
6.6 TpeyroAbHHKA. [1OAB30BATBCA TUMH HOHATHAMU AAf PEIIEHHA IPAKTHYECKUX
3aA29
Beraueadars (pasAMYHBIME  COCOOAMH) IIAOIIAAB TPEYTOABHHKA U IIAOIIAAU
6.7 MHOTIOYITOABHBEIX ~ (DHIYP  (IIOAB3YACh, TIAE€ HEOOXOAHMO, KAABKYAATOPOM).
[IpumeHATS TOAYICHHDBIE YMEHUA B IIPAKTUYECKUX 3aA29AX
Baaaers moHATHAMI BIIMCAHHOIO U IIEHTPAABHOTO YTAQ, HCIIOAB30BATH TEOPEMBI O
6.8 BITMCAHHBIX JTAAX, JTAAX MEKAY XOPAAMH (CEKYIIIIMHU) M YTAE MEKAY KACATEABHOM
7 XOPAOH IIPH PEITEHUH TEOMETPHIECKUX 3aAQY
6.9 Baasets moHATHEM ONMCAHHOTO YETHIPEXYTOABHHKA, NPHMEHATH CBOWMCTBA
' OIIMCAHHOTO YETHIPEXYITOAPHHUKA IIPH PEILICHUH 33AA4
610 ITpumeHATD IIOAYICHHBIC 3HAHHA HA IIPAKTHKE — CTPOUTH MATEMATHICCKIE MOACAH
’ AASl 3aA2Y PEAABHON JKU3HH H IPOBOAHTH COOTBETCTBYIOILHE BBIMUCACHHA C
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IIPHUMCHECHHECM ITOAOOHA H TPHIOHOMETPHH (TIOAB3YACh, TAC HEODXOAHMO,

KaABKYAATOPOM)

9 KAACC

Koa
IPOBEPAEMOIO
pe3yapTara

6

ITpoBepaembie IpeAMETHBIE PE3YABTATEI OCBOCHHUA OCHOBHOM

06pa3oBaTeAbHOM MPOrpPaMMbI OCHOBHOTO 00IIIero odopa3oBaHusA

I'eomerpus

6.1

6.2

3HATh TPUIOHOMETPUYECKHE (DYHKIIMKU OCTPHIX YTAOB, HAXOAHTH C UX IIOMOIIBIO
PAa3AMYHBIE SAEMEHTEI IIPAMOYTOABHOIO TPEYTOABHHUKA («PEIIeHUe IIPAMOYIOABHEIX
TPEYTOABHHKOBY»). HaxXoAWUTh (C IOMOIIBIO KAaABKYAATOPA) AAMHBI M YTABI AAA
HETAOAMIHBIX 3HAYCHUI

IToabzoBarbest poOpMyAaMH IIPUBEACHHUA K OCHOBHBIM TPHUIOHOMETPHYECKAM
TOMKAECTBOM AAfl HAXOMKACHHA COOTHOIIEHHH MEKAY TPHIOHOMETPUIECKIMU

BCAWTYMTHAMU

6.3

Wcroap3oBath TCOPCMBI CHHYCOB M KOCHHYCOB AAfl HaXOKACHHA paSAI/I‘IHbIX
IAEMCHTOB TprI“OAbHI/IKa («pCLLleHI/IC TpeyTOAbHI/IKOB»), HPI/IMCHSITB nux HpI/I

pCLHCHI/II/I FCOMCTpI/ILICCKI/IX 3aAaY9

6.4

Baasers momArmAMu 1npeoOpa3soBaHHA IIOAODHA, COOTBETCTBEHHBIX IAEMEHTOB
11oA00HBIX uryp. [ToAp3oBarbca cBOHCTBAME ITOAOOHSA IIPOH3BOABHBEIX (DUIYP,
YMETb BBIUHUCAATH AAHHBI U HAXOAHTb YVIABI y IOAOOHBIX ¢uryp. Ilpumensars
CBOICTBA II0AOOMA B NPAKTUIECKHX 3aA29aX. YMETh IPHBOAUTH IIPHUMEPHI

ITOAOOHBIX (PHUIYP B OKPYIKAIOILIEM MUpPE

6.5

IToab3oBaTbes TECOpEMAMH O IIPOM3BCACHHH OTPE3KOB XOPA, O IIPOMU3BEACHHH

OTPE3KOB CEKYINHNX, O KBaApaTe KacaTeAbHON

6.6

6.7

6.8

6.9

6.10

IToAb3oBaTbCsl BEKTOPAMH, IIOHUMATD UX T€OMETPUIECKUN B (PU3HUECKUI CMBICA,
IIPUMEHATD HX B PEIICHUN reomMeTprdeckux u dusmdecknx 3aaad. [Iprmensars
CKaAfPHOE IIPOU3BEACHUE BEKTOPOB AA HAXOKACHUA AAMH K YTAOB
IToAB30BaTBCA METOAOM KOOPAMHAT HA ITAOCKOCTH, IIPHMEHATH €r0o B PEIICHHH
TCOMETPIYECKUX U ITPAKTHIECKUX 3aAQY

BaAaaeTp ITOHATHAMY ITPABUABHOIO MHOTOYTOABHHKA, AAMHBI OKPYKHOCTH, AAMHBI
AYTU OKPY/KHOCTH M PAAHAHHOI MEPHI YT'AQ, YMETh BBIYUCAATH ITAOIIAAb KPYTa K €r0
gacted. [ [pruMeHATh TOAYIEHHEIE YMEHHA B IIPAKTHIECKIX 3aA29aX

HaxoAuTs ocrt uAK LIeHTPBI CHMMETpHUH (DHUIYD, IPUMEHATD ABIKCHHSA IIAOCKOCTH
B IIPOCTEMIIINX CAYYAAX

ITprMeHATH HOAYICHHBIC 3HAHUA HA IPAKTHKE — CTPOUTH MATEMATHICCKIE MOACAT
AAfl 33A29 PEAABHON JKU3HH M IIPOBOAHUTH COOTBETCTBYFOIITHE BBIYHCACHHA C

HpI/IMeHeHI/IeM HOAO6I/IH U TPUTOHOMCTPHYICCKHUX prHKL[I/If/‘I (HOAI)SYHCB, TAC

HEOOXOAUMO, KAABKYASTOPOM)
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ITPOBEPAEMbBIE DAEMEHTDBI COAEPKAHIM A

7 KAACC
Koa ITpoBepaeMBIil 9A€MEHT COAEPIKAHUA
6 I'eomerpus
Hawaapmere momsatus reomerpun. Todka, mpAmasd, OTPE3OK, Ayd. YTIOA. BHABI yrAOB.
6.1 BepruxaapHple n  cMexHBIE YrABL buccexktpmca yraa. AomaHas, MHOIOYIOABHUK.
[TapaAAeABHOCTD U HEPIEHAUKYASPHOCTD IIPAMEIX
6o Cummerpuanere puryper. OCHOBHBIE CBOMCTBA OceBOH cummerpuu. [ Ipumepsl cummMerpuu
' B OKPYKAIOIIIEM MUpPE
63 OCHOBHBIE ITOCTPOEHHUA C IIOMOIIBIO IUPKYAA H AHHEHKH. TpeyroapHuK. Beicora, MeanaHa,
' OHCcceKTpHCa, HX CBOMCTBA
6.4 PaBHOGEAPEHHBIH 1 PABHOCTOPOHHUN TPEyrOABHUKH. HepaBeHCTBO TpeyroabHIKa
6.5 CBolicTBa W HPHUSHAKH PABHOOCAPEHHOrO TPEYrOAbHUKAa. [lpmsHakm paBeHCTBA
' TPEYTOABHHKOB
6.6 CaoiicTBa U IPU3HAKM APAAAEABHBIX IPAMBIX. CyMMa yIAOB TPEYrOAbHUKA. BHerHme yraet
' TPEYTOABHHKA
[Tpsamoyroapusiii  TpeyroAbHuK. CBOMCTBO MEAHMAHBI IPAMOYIOABHOIO TPEYIOABHHKA,
6.7 HPOBEACHHONW K rumoreHyse. lIpm3Hakm paBeHCTBA HPAMOYIOABHBIX TPEYTOABHHKOB.
ITpsIMOYTOABHBIH TPEyroAbHHUK ¢ yraoM B 30°
6.8 Hepasercrsa B reoMeTpUn: HEPABEHCTBO TPEYTOABHUKA, HEPABEHCTBO O AAHHE AOMAHOII,
TeopeMa O DOABIIIEM YTAE M DOABIIIEH CTOPOHE TPEYroAbHUKA. [ [epIICHANKYASp 1 HAKAOHHAS
6.9 I'eomerpuaeckoe MecTo TOYEK. BHCCEKTprICa yraa M CEPEAMHHBIN IIEPIICHAUKYAAP K OTPE3KY
' KaK TEOMETPHUYIECKHE MECTA TOUECK
610 OKpPYKHOCTD U KPYT, XOPAQ H AHAMETP, UX CBOHCTBA. B3anMHOE paciioAoKeHIEe OKPYKHOCTH
’ u npamMoit. KacareApHas 1 cekyImas K OKpyKHOCTH
6.11 OKpyKHOCTB, BIINCAHHAA B YTOA. BriricaHHas 1 oIEcaHHas OKPYKHOCTH TPEYTOABHUKA
8 KAACC
Koa ITpoBepsaeMBIil 5A€MEHT COAECPIKAHUA
6 I'eomerpus
6.1 UYetrerpéxyroapaukn. [Tapassesorpamm, ero MpU3HAKKA U CBOMCTBA
6.2 [TpsAMoyroAbHUK, POMO, KBAAPAT, UX IIPU3HAKU U CBOMCTBA
6.3 Tpamerus, paBHOOOKas Tparrerus, e€ cBoHcTBa 1 Ipu3HAKU. [ IpAMOyroApHas Tparrerus
64 Meroa yaBoenusa meamansl Llemtpaspmas cummerpud. Teopema Paseca u Teopema o
' HIPOIOPIIHOHAABHEIX OTPE3KAX
6.5 CpeaHmEEe AMHUN TPEYTOABHHUKA U Tparreruu. LIeHTp Macc TpeyroApHuKa
6.6 IToaobue TpeyroabHUKOB, KoapdunuenT moaodud. IlpusHaku 11oA0Ous TPEyroABHHKOB.
' [TpumeHnerme TOAOOHS IIPH PEILIEHNH IPAKTHYICCKIX 3aAQY
6.7 D opMyABI AASl ITAOIIAAH TPEYTOABHUKA, IAPAAAECAOTPAMMA, POMO2 U TPAIICIIHH
6.8 CaoricTBa maoraaeii reomerpudeckux puryp. OTHOIIEHHE ITAOIIAACH ITOAOOHEIX pUryp
6.9 Beraumcaenne maomaaei TpeyroAbBHHKOB M MHOTOYTOABHIKOB Ha KACTYATOH Oymare
6.10 Teopema [ Tudparopa. Ilpumenenue Teopemsr I ludparopa ripu pertreHun IpakTHIECKUX 33429
611 CuHyc, KOCHHYC, TAHIE€HC OCTPOIO yrAa IIPAMOYIOABHOIO TPEyroAbHuKa. (OCHOBHOE
' TPHUTOHOMETPHYCCKOE TOKACCTBO. TpuronoMerprdeckre dpyukunn yraos B 30°, 45° u 60°
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612 Brimcannele n neHTpaAbHBIE YIABI, YIOA MEKAY KACATEABHOH M XOPAOH. YTABI MEHKAY
’ XOPAAMH H CEKYILIIMHU

6.13 Brimcammere u onmcammsie 9eTEIPEXYTOABHIKH

614 Bsanmmoe pacoaoskenmue aAByx okpyxxuocTeit. Kacanre okpyxuocTeit. Obrrre KacaTeAbHBIC
’ K ABYM OKPY/KHOCTSM

9 KAACC

Koa ITpoBepAeMbIii 2A€MEHT COAEPIKAHUA
6 I'eomerpus

61 Cunyc, kocnyc, TaareHc yraos ot 0 Ao 180°. OcHOBHOE TPHIOHOMETPHUIECKOE TOKACCTBO.
) DopmyABI IpUBEACHUSA

2 Pemrenme  tpeyroapHmkoB. Teopema KOCHHYCOB H TeopemMa CHHYycOB. Perrenue
) IIPAKTHYECKUX 3aAa9 C UCIIOAB3OBAHIEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 [TpeobpazoBarue mopaobus. [Toaobre COOTBETCTBEHHBIX 9AEMEHTOB

64 Teopema O IIPOU3BEACHHH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUHU OTPE3KOB CEKYIIIHX,
’ TEOpeMa O KBAAPATE KACATEABHOM

Bexrop, AamHa (MOAyAB) BEKTOpa, COHAIIPABAECHHBIE BEKTOPBI, IIPOTUBOIIOAOKHO
6.5 HAIPABACHHBIE BEKTOPHI, KOAAHMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALIMU HAA
BEKTOpaMU. PazAo:KeHHe BEKTOPaA IO ABYM HEKOAAHMHEAPHBIM BEKTOPAM

6.6 Koopaunarsr Bekropa. CKaApHOE IIPOU3BEACHHE BEKTOPOB, IIPUMEHEHHE AN HAXOKACHHA
’ AAMH U YTAOB

67 AeKapTOBEI KOOPAHHATEI HA IIAOCKOCTH. Y PABHEHHA IIPAMOH U OKPYKHOCTH B KOOPAHHATAX,
’ IIepeCceyeHIEe OKPYKHOCTEH U IIPAMBIX. MeTOA KOOPAMHAT U €rO IPUMEHCHHUE

6.8 ITpaBuABHEIE MHOTOYTOABHHKH

6.9 Aanna okpyxuOcTH. I'paaycHas m  pasmaHHas Mepa yraa, BBIYUCACHHE AAHH AYT
’ OKPY/KHOCTEI

6.10 ITaormaab KpyTa, CeKTOpa, CETMEHTA

611 ABIKEHHA IIAOCKOCTH W BHYTPCHHHE CUMMETPHE (PUTYP (IACMEHTAPHBIC IIPEACTABACHIS).
' ITapaaaeapssIt neperoc. [Tosopot

ITPOBEPAEMBIE HA OI'® ITO MATEMATUKE TPEBOBAHMA K PE3YABTATAM
OCBOEHUSA OCHOBHOI OBPA3OBATEABHOI ITPOTPAMMBI OCHOBHOT'O

Koa

IIPOBEPAEMOTO OCHOBHOIT 06Pa30BaTEABHOM MPOrPaMMBI OCHOBHOI'O 00IIero
TpeboBaHuA o6pasoBaHusa Ha ocHOoBe PI'OC

OBIIIEI'O OBPA3OBAHMHA

HPOBCPHCMLIC T'peﬁOBaHI/IH K HPCAMCTHLIM PeSyALTaTaM OCBOCHHUA

VMeHne omepupoBaTh ITOHATHAMHI: MHOKECTBO, IIOAMHOKECTBO, OTIEPAITHI HAA
MHOKECTBAMH; YMEHUE OIEPUPOBATH IIOHATUAMU: Ipad, CBA3HBINA rpad, AepeBo,
LIMKA, IIPUMEHATD UX IIPH PEIICHUH 33Aa9; YMEHHE HCIIOAB30BATh TPadpHIecKoe
IIPEACTABAEHHE MHOKECTB AAA OIIMCAHUA PEAABHBIX IIPOLECCOB U ABACHUH, IIPU
PEILIECHUH 33A29 U3 APYIHUX YI€OHBIX IIPEAMETOB

VMmeHne  omepmpoBaTh  ITOHATHAMIE:  OIPEACACHME, aKCHOMa, TEOPEMa,
AOKA3ATEABCTBO; YMEHHE PACHO3HABATL HCTHUHHBIE M AOKHEIE BBICKA3BIBAHUS,
HIPUBOAUTD IIPUMEPEI M KOHTPIIPHUMEPEI, CTPOUTD BBICKAZBLIBAHHUA M OTPHIIAHHSA

BBICKA3BIBAHMI

Vmenwue OIIEpUPOBATH ITOHATUAMM: HATYPAABHOE YHUCAO, IIPOCTOE B COCTABHOE
YHCAO, AEAUMOCTb HATYPAABHBIX YHCEA, IIPHU3HAKH ACAUMOCTH, IIEAOE YHCAO,
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MOAYAB 9HCAQ2, OOBIKHOBEHHAS APODb H ACCATHYHAA APOOb, CTAHAAPTHBIA BHA
YHCAQ, PAIIHOHAABHOE UHCAO, HPPALHOHAABHOE HUHCAO, apH(METHIECKUi
KBAAPATHBIH KOPEHB; YMCHHE BHIITOAHATH ACHCTBHA C YHCAAMHU, CPABHHBATH H
VIOPAAOYUBATD UHCA2, IIPEACTABAATH UHCAA HA KOOPAMHATHOM IIPAMOH,

OprTAHTb 9HCAQ; YMCHHC ACAATD HpI/IKI/IAKy 1 OLICHKY pCSyAI)TaTa BBIYHCACHHM

VMeHne omepHpOBaTh  IOHATHAMHK: CTCIICHb C  IIEABIM  IIOKA3aTCACM,
apuMETUYECKHH KBAAPATHBI KOPEHb, MHOIOYACH, aAreOpamdeckas ApPOOB,
TOMKAECTBO; 3HAKOMCTBO C KOPHEM HATYPAABHOH CTEIIEHH OOABIIE EAMHHIIBL;
YMCHIE BBIITOAHATH PACYETHI IO POPMyAaM, IIPEOOPA3OBAHUA IICABIX, APOOHO-
PALIMOHAABHBIX BEIPAKCHHH U BEIPAKEHUH C KOPHAMU, PA3AOKEHIE MHOIOYACHA
HA MHOMKHTEAH, B TOM YHCAE C HCIIOAB30OBAHHUEM (DOPMYA Pa3HOCTH KBAAPATOB H

KBAAPATA CYMMBI 1 Pa3HOCTH

VMeHre omepHpoBaTh IMOHATHAMIE: YHUCAOBOE PaBEHCTBO, YPaBHEHHE C OAHOM
IIEpEMEHHON, YHCAOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHE
pelaTs AUHEHHbIE H KBAAPATHBIE YPABHEHHA, APOOHO-PALIMOHAABHEIE YPABHEHIA
C OAHOH IIEPEMECHHOM, CHCTEMBI ABYX AMHEHHBIX VPABHEHUM, AMHEHHBIE
HEPABEHCTBA U UX CHCTEMEI, KBAAPATHBIE U APOOHO-PAIIHOHAABHBIC HEPABEHCTBA
C OAHOM IIEPEMEHHOH, B TOM YHCAE ITPH PENTIEHNN 33A29 U3 APYTUX IIPEAMETOB I
IPAKTUYECKUX  33A2Y; YMEHHE HCIIOAB30BATh KOOPAMHATHYIO IIPAMYIO U
KOOPAHHATHYIO IIAOCKOCTDb AASl H300PAXKECHUA PEILICHUN YPABHEHUIM, HEPABEHCTB

1 CUCTEM

VMeHHE OepUpOBaTh MOHATHAME: (PYHKINA, rpadpuk PyHKIMH, HyAH (DYHKIIHH,
IIPOMCEKYTKA ~ 3HAKOIIOCTOSHCTBA, IIPOMEKYTKH  BO3PACTAHIS,  yOBIBAHMA,
HaHOOABIIIEE M HAUMEHBIIIEE 3HAYEHHUA (PYHKIHH; YMEHHE OIIEPUPOBATH
IIOHATHAME: IIPAMAS IIPOIOPIIHOHAAPHOCTD, AUHEHHAS (DYHKIIUA, KBAAPATHIHAA
yHKIHA, OOpaTHAA IPOIOPIHOHAABHOCTD, I1apab0oAa, IHIEPOOAd; YMEHHE
crpouth rpadpuku OYHKIUH, HCIOAB30BATH I'PAHUKHA AAS OIIPEAEACHUA CBOMCTB
IIPOLIECCOB M 3aBHCUMOCTEI, AASl PEIIICHHUSA 3aAa9 U3 APYTHX YICOHBIX IIPEAMETOB
M PEAABHOH JKH3HH; YMEHHE BBIPAKATH (POPMYAAMH 3aBHCHMOCTH MEXKAY

BEAMYMTHAMMA

Vmenne OIIEpUPOBATH IIOHATHUAMM: IIOCACAOBATEABHOCTD, apI/I(i)MeTI/I‘IQCKﬂ.H nu
reoMeTpHuvecKas IIpOrpeccuu;, yMcHUIE HCIIOAB30BATH CBOMCTBA
HOCAGAOBQTCABHOCTeﬁ, (pOpMyAbI CYMMBI 11 06mero YACHA IIPH PCHICHUHN 32Aa4,

B TOM YHCAC 3aAaY U3 APYTHUX }“{€6HI)IX HpeAMCTOB %8 peaAbHOI;‘I KHU3HU

VMeHne perraTh 3aAa9H PasHBIX THITOB (B TOM YHCAE Ha IIPOIICHTEL, AOAH U YaCTH,
ABIKEHHE, pabOTy, LIEHY TOBAPOB U CTOMMOCTD IIOKYIIOK H YCAYT, HAAOTH, 3aAQ9H
13 ODOAACTH VHIPABACHUA AHYHBIMH K CEMEHHBIMA (PUHAHCAMM); YMEHUE
COCTaBAATb BHIPAKEHUSA, YPABHEHU S, HEPABEHCTBA U CUCTEMEI 10 YCAOBUIO 32A29H,
HCCACAOBATH  IIOAYIEHHOE PEIICHHE U  OLCHUBATH  IIPABAOIIOAOOHOCTD

IIOAYICHHBIX p€3yAI)TaTOB

VMeHHne oOIIepHpOBATL LOHATHAMU: (PUIYPa, TOYKA, OTPE3OK, NpAMAd, Ay,
AOMaHaf, yrOA, MHOIOVIOABHHK, TPEYTOABHHK, PaBHOOEAPEHHBIH U
PAaBHOCTOPOHHHM TPEYTOABHUKHU, IIPAMOYIOABHBEI TPEYTOABHHK, MEAUAHA,
OrccekTprca M BBICOTA TPEYTOABHUKA, YCTHIPEXYTOABHHK, IIAPAAACAOTPAMM,
POMO, IPAMOYTOABHUK, KBAAPAT, TPAICIIUA; OKPYKHOCTB, KPYT, KACATCABHAS,

3HAKOMCTBO C HpOCTpaHCTBCHHbIMI/I q)HpraMI/I; ymMeHue pCLHaTI) 3aAa49M, B TOM
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YHNCAC U3 HOBCCAHeBHOﬁ KHU3HH, HA HAXOXACHHC I'€COMCTPHUYCCKUX BCAHMYHNH C

HPI/IMeHeHI/IeM HU3y9ICHHBIX CBOMCTB qDI/II'yp u q)aKTOB

10

11

VMeHHe OIepUpOBATH MOHATHAMU: PABEHCTBO (DUTYP, PABEHCTBO TPEYTOABHUKOB;
[IAPAAACABHOCTh U IICPICHAUKYAAPHOCTb IIPSMBIX, YIOA MEXKAY IIPSAMBIMI,
[IEPIICHAUKYASD, ~HAKAOHHAf, IPOEKIMA, Ioaobue  duryp, moAoOHBIE
TPEYIOABHHKH, CHMMETPUS OTHOCHTEABHO TOYKH M IPAMOMH;  yMEHHE
PACIIO3HABATh PABCHCTBO, CUMMETPHUIO H II0AOOHE (DHIYDP, IAPAAACABHOCTD U

HCPHQHAI/IKYAHPHOCTB HpHMbIX B Opr'}KaIOH_ICM MI/Ipe

VMeHne omepupoBarh IOHATUAMH: AAWHA, PACCTOSHHE, YTOA (BEAHYHHA YTAA,
CHHYC M KOCHHYC YIAa TPEYTOABHHKA), ITAOIIAAB; YMEHHE OIICHHBATH Pa3sMEphI
IIPEAMETOB M OOBEKTOB B OKPY/KAIOIEM MHPE; YMEHHE IIPHUMEHATH (POPMYABI
IIEPUMETPA U IIAOIIAAM MHOTOYTOABHUKOB, AAUHBI OKPYKHOCTH M ITAOIIAAK
Kpyra, 00'beMa IPAMOYTOABHOTO IAPAAACACIIUIIEAR; YMEHHE IIPUMEHATD IIPU3HAKI
PABEHCTBA TPEYTOABHHUKOB, TEOPEMY O CYMME JTAOB TPEYTOABHHUKA, TEOPEMY
IIndaropa, TPUTOHOMETPHYECKHE COOTHOIIEHHA AAf BBIYUCACHHA AAHH,

PACCTOSAHUIA, TIAOIIAACH

12

13

14

15

Vmenue n3o0paxkarh HAOCKHE PUIYPHI U MX KOMOMHAIIUU, IIPOCTPAHCTBEHHbIE
uryppl OT PyKH, € IOMOIIBIO UEPTENKHBIX HHCTPYMEHTOB U IACKTPOHHBIX

CPGACTB IIO TEKCTOBOMY HMAH CUMBOABPHOMY OITMCAHHIO

Vmenne OHCpI/IpOBaTb ITIOHATHUAMI: HpHMOYFO AbHaAA CHCTEMA KOOpAI/IHaT;
KOOPAI/IHaTbI TOYKMH, BCKTOp, cymMma BCKTOPOB, HPOI/I?)BCAGHI/IC BeKTOpa HA YHCAO,
CKaA}IpHoe HPOI/I?)BCAGHI/IC BCKTOPOB; YMCHHE HCIIOAB30OBATH BCKTOpr u
KOOpAI/IHaTbI AAA HpeACTaBACHI/IH AQHHBIX H pCLHeHI/IH 3aAa49, B TOM YHCAC H3

ApYrI/IX y‘IC6HbIX IIPEAMETOB 1 pCaAbHOfI KU3HU

Vmenne OIICpUPOBATH ITOHATHUAMIL: CTOAOHMKOBEIE W KPyIOBbIC AHArPaMMBbI,
Ta6AI/ILIbI, CpeAHee ?lpI/ICpMCTI/I‘ICCKOG, MCAHAHA, HAUOOABIIIEE U HAUMEHbBIIIEE
3HAYCHUA, pasMax 9YUCAOBOTO Ha6opa; YMCHHE HU3BACKATH, HMHTCPIPECTUPOBATE 1
Hp€O6p330BbIBaTb HHq)OpMaHHIO, IIPEACTABACHHYIO B Ta6AI/IL[aX Hn Ha
AHarpamMmax, OTpaKaroIIyro CBOWCTBA U XapaKTCPUCTUKU PEAABHBIX IIPOLIECCOB U

HBACHI/Iﬁ; yMeHHE pZLCHOSHaBaTb HN3MCHYHNBBIC BEAMYHNHDBI B Opr)KaIOH_ISM MI/Ipe

VMeHne oneprupoBaTh MOHATHAMH: CAYIAHBIA OIBIT (CAYIANHBIN SKCIIEPHUMEHT),
9AEMEHTAPHOE COOBITHE (IAEMEHTAPHBIN HCXOA) CAYYAHHOIO OIIBITA, CAYYAHHOE
COOBITHE, BEPOATHOCTH COOBITUA; YMEHHE HAXOAUTH BEPOATHOCTH CAYYAIHBIX
COOBITHI B OIBITAX C PABHOBO3MOKHBIMU SACMEHTAPHBIMU COOBITHAMI; YMEHIE
peraTe 3aAaYM METOAOM OPraHHM30BAHHOIO IIEPeOOpa M C HCHOAB30OBAHHEM
IIpaBUAA YMHOMKCHUSA; YMEHHE OLIEHHBATH BEPOATHOCTH PEAABHBIX COOBITHH H
ABACHUI, IIOHUMATb POAb IPAKTUYECKH AOCTOBEPHBIX M MAaAOBEPOATHBIX
COOBITHIT B OKPY/KAIOITIEM MHUPE U B JKU3HI; 3HAKOMCTBO C ITOHATHEM HE3aBUCHUMBIX
COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOABIIHX HYHUCEA H €r0 POABIO B MAaCCOBBIX

ABACHHAX

16

VmeHHEe BEIOHPATH IIOAXOAAIIUI HM3YYEHHBI METOA AAfl PEILICHUA 3aAAYH,
IIPUBOAUTD IPHMEPH MATEMATHIECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H KU3HU,
PACITO3HABATL IHPOABAECHHE 32aKOHOB MATEMATUKH B HCKYCCTBE, OIINCEIBATH
OTAEABHBIE BHIAAFOIIHMECH PE3YABTATEL, IOAYIEHHEIE B XOAE PA3BUTUSA MATEMATUKI
KAK HAYKH, IPUBOAUTDL IIPUMEPHI MATEMATHYECKMX OTKPLITUM M HUX aBTOPOB B

OTEYECTBEHHOM M BCEMUPHOI HCTOPHH
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ITEPEUEHDb DAEMEHTOB COAEP)KAHWA,
ITPOBEPAEMbBIX HA OI'D ITO MATEMATHUKE

Koa ITpoBepaeMBIil 9A€MEHT COAEPIKAHUA
1 Yyicaa 1 BEIYUCACHUA
1.1 | HarypaabHusle u 11eAbe 9rcAa. [ IpusHAKH ACAUMOCTH IIEABIX THCEA
1.2 | OOBIKHOBEHHBIE H ACCATHYHBEIE ADOOH, IIPOIIEHTHI, OECKOHEUHEIE IIEPHOANYECKHE APOOH
1.3 | Paunonaspasle grcaa. ApudMeTHIECKHIE OIIEPALINN C PALIMOHAABHBIME YUCAAMHI
1.4 | AeiictBuTeAbHBIE YCAL. APH(PMETHICCKIE OIEPALIIH C ACHCTBUTEABHBIMU THCAAMI
1.5 | IlpubAmxEHHBIC BEIMUCACHUA, IIPABUAA OKPYTACHIS, IIPUKUAKA U OIICHKA PE3YABTATA BEIYHUCACHUN
2 AArebpaudecKre BEIPAKEHHSA
2.1 BykBennbre BoIpakeHUA (BEIPAKEHHA C IIEPEMEHHBIMH)
2.2 | Cremens c measM rmokasareAem. CTereHs ¢ parHoHaAbHBIM ITOKasaTeAeM. CBONMCTBA CTEIICHH
2.3 | MuorouAeusr
2.4 | Aarebpamdeckas ApOOb
25 ApnudMeTHICCKHH KOPEHb HATYPAaABHOH cremeHH. AeHcTBHA € apr@METHYCCKUME KOPHAMHI
’ HATYPAABHOH CTEIIEHU
3 VpaBHEHUA U HEPABEHCTBA
3.1 | Lleasre u ApOOHO-paImOHaAbHBIE YpaBHEHHA. CHCTEMBI X COBOKYIIHOCTH YPaBHEHUI
3.2 | Lleasre u ApPOOHO-pAIIHOHAABHBIEC HepaBeHCTBA. CHCTEMBI M COBOKYIIHOCTI HEPABEHCTB
3.3 | Pemrenue TEKCTOBBIX 32A2Y
4 YMCAOBBIE TTOCAEAOBATEABHOCTH
4.1  ITocAeAOBaTEABHOCTH, CIIOCOOBI 3aAAHUS IIOCAEAOBATEABHOCTEMN
42 | Apudwmerudeckas u reomerpudeckas mporpeccun. Popmyaa CAOKHBIX IIPOLICHTOB
5 Oyukimn
@Oyuxruysd, criocobsr 3apanud pyukiuna. ['padux dyukmmm. OOAaCTD OIPEACACHUS U MHOKECTBO
51 smagenuii  pysxmmn.  Hyam  dyaxomn.  Ilpomexyrkm — smakomocrosucrsa.  [Ipomerxyrku
" monortonHOCcTH (yHKIIK. Makcumymbr u MUHUMyMbI ynkiun. Hanboabinee u manmenbriee
3HadeHHe (DYHKIIUU Ha IIPOMEKYTKE
6 KoopaAnHaTsl Ha IPAMOM U ITAOCKOCTH
6.1  Koopaunarnas upamas
6.2 | AexapTOBBI KOOPAHHATBEI HA IIAOCKOCTH
7 I'eomerpus
7.1 | I'eomerpuueckue HUIYPH U UX CBOHCTBA
7.2 | TpeyroApHHK
7.3 | MHOroyroAbHHKH
7.4 | OKpyKHOCTD M KPYT
7.5 | VsmepeHue reOMETpHUIECKUX BEAHYUH
7.6 | BekTOphI Ha TAOCKOCTH
8 Beposaraocts u crarucruxa
8.1 | OmmcareAbHAsA CTATUCTUKA
8.2 | BepoarmocTts
8.3  KomOwmuaropunka
8.4  MnoxecrBa
8.5 | I'padpmr




YuebHO-MeTOAMIECKOE 0OOecrIedeHne 00pa3oBaTEABHOIO IIPOIIECCa
O6azaTreApHBIE yUeOHBIE MATEPHAABI AA YICHHKA
1. Teomerpus 7 — 9. /Aranacsu\.C.u Ap.VueOuuK AAst 7 — 9 KAACCOB CpeAHEHT IIKOABL M.,
«[Ipocsemenney, 2023
2. Teomerpus: pabouas Terpaab; 7 KA./ Aranacsaa A.C. u Ap. M.: ITpocsemenne, 2023

&

I'eomerpusi: pabouast Tetpaab; 8 KA./ Aranacsa A.C. u Ap. M.: [1pocserenne, 2023

4. Opexosa AWM., 3apaun Ha rotoBeix uyeprexax. I'eomerpust: B 3 u. U. 1, 2 /A..Opexosa - 6-
eusA. —Moseips: beastit Berep, 2013. (Auaaxkrageckuii matepran)

5. Epmmosa A.IL, 'oaobopoarko B.B., Epriosa A.C. CamocTosiTeAbHBIE I KOHTPOABHBIC
paboTHI IO aATEOpe U rFeOMETPHHU AAAL 7 KAACCA. — 7-€ U3A., HCIIP. B AOIL — M.:
NAEKCA, - 2009

6. Epmosa A.I1, I'oro6opoapko B.B., Epmroa A.C. CamocTosITEeABHBIE I KOHTPOABHBIC
paboTHI IO aATEOpe U reOMETPHHU AAAL 7 KAACCA. — 7-€ U3A., HCIIP. B AOIL — M.:
NAEKCA, - 2009

7. Teomerpusa: Amaaktmdgecknii matepuaa Aaf 7-9 ka: 3us b.I., B.M.Mefiaep — M.:
IIpocsemenne, 2007

8. Temarmdaeckuil KOHTPOAD 11O reomerpun. 7-9 kaacc: Meapaukosa H.b. — M.: «MaTearexT —
LlerTtpy, 2009

9. Teomerpus. CaMoCTOATEABHBIE H KOHTPOABHBIE pabOTHL. 7 — 9 kaaccsr, M.A. Muenckas. — M.:
IIpocsemenne, 2012

10. I'eomerpusa. COOpHUK 3aAaHHH AASl TEMATHYECKOIO M HTOIOBOTO KOHTPOAA 3HAHHH, 7-9

kAacc, AL Eprosa — M.: IAEKCA, - 2013

MeToAmYeCKIIE MATEPUAABI AAS YIUTEAA
Meroamdaeckre peKOMEHAAIUH. 7-9 KAACCHI K IIPEAMETHON AnHuN yaeOnukoB Atanacana A.C.,

byrysopa B.®., Kaaommepa C.B. i aAp. ABrop: I'naskos FO.A.

IMudposeie 06pasoBaTeAbHBIE PECYPCBI M PECYPCHI CETH HHTEPHET
1.  https://resh.edu.ru/
2. https://uchi.ru/

3. https://oge.sdamgia.ru
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