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INOACHUTEJIBHASA 3ATINCKA

I'eomeTprs Kak OJUH M3 OCHOBHBIX Pa3/EiOB INKOJBHOM MAaTeMAaTHUKH, UMEIOLNIMN CBOEH LENIBIO
o0ecreynTh 3yuyeHne CBOICTB U pa3MepoB (UTYp, UX OTHOILIECHUH U B3aMMHOE PACIOJIOXKEHHE, ONTUPACT-
Csl Ha JIOTUYECKYIO, 10Ka3aTeJIbHYIO JIMHUIO. [[eHHOCTh M3ydYeHus: TeOMETpUM Ha YPOBHE OCHOBHOI'O 00-
Iero 00pa3oBaHMs 3aKIIOYAETCS B TOM, YTO OOYUYAIOMIMKACS YUYUTCS MMPOBOAUTH JJOKA3aTEIbHbIE PACCYK-
JICHUSI, CTPOUTH JIOTHYECKHE YMO3AKJIIOUEHUS, JOKa3blBaTh NUCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTp-
IIPUMEPBI K JIOKHBIM, IPOBOAUTH PACCYKJEHUS «OT MPOTUBHOIO», OTIMYATh CBOICTBA OT NPU3HAKOB,
(bopMyIMpoBaTh OOpAaTHBIE YTBEPHKACHUS.

Bropoii 1enbio n3ydeHus reoMeTpuu SABJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUH
KaK MaTeMaTUYeCKUX, TaK M MPAKTHUUYECKUX 33Jay, BCTPEUaroIUXcs B peanbHOH ku3Hu. O0ydarouuiics
JOJDKEH HAYYUTHCS ONPEENINTh TEOMETPHUECKYIO0 (PUTYPY, OIMCATh CIIOBAMU JAaHHBIN YepTEXK WU PUCY-
HOK, HAlTH IJIOIIA b 3€MEIbHOI0 y4acTKa, pacCUUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOIO Kalens
wim TpedyeMble pa3Mephl rapaxka Uit aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BRIYMCIUTEIbHAS JIH-
HUS B M3ydyeHuu reomerpuu. [Ipu pemieHnu 3agad MpakTHYECKOrO XapakTepa OOydarolMics y4HTCs
CTPOUTh MAaTEMaTUYECKUE MOJENIN PEAJIbHBIX KU3HEHHBIX CUTYalUil, IPOBOJUTH BBIUYUCICHUS U OLICHU-
BaTh aJIcKBaTHOCTD IIOJIyYEHHOI'O Pe3y/bTaTa.

Kpaiine BaXHO MOAYEPKUBATH CBS3M T€OMETPUHU C JAPYTUMH y4eOHBIMHU IMPEIMETaMH, MOTHBHPO-
BaTh MCIIOJIb30BaTh OINpPENENIEHUs] T€OMETPUYECKUX (UIyp U HMOHATHUH, JEMOHCTPUPOBATH MPUMEHEHUE
MOJTyYCHHBIX YMEHUH B (M3MKE W TEXHUKE. DTH CBS3M HamOojee SpKO BUAHBI B TeMax «BekTops»,
«TpuroHomerpuyeckre COOTHOIIEHU Y, «Metoa koopaunat» u «Teopema [Iudaropay.

VY4eOHbiil Kypc «I'eoMeTpusi» BKIIOYAET CIEAYIOLIUME OCHOBHBIE pa3fienbl cojepkanus: «l'eomert-
puueckue (pUrypbl U UX CBOWCTBay, «/3MepeHne reoMeTpUYECKUX BEJIMYUH», «JleKapTOBbl KOOPIUHATHI
Ha IUIOCKOCTHY, «BekTops», «/|BUkeHus miockocTi», «IIpeodpasoBanus nogoous».

Ha usyuenne yueOnoro kypca «I'eometpus» orBogutcs 204 yaca: B 7 kiacce — 68 yacos (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).




COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanbHble noHATHs reoMerpuu. Touka, nmpsmasi, OTpe3oK, Jdyd. YToia. Bunasl yrios. Beprukais-
HBbIE U CMEKHBIE yIibl. buccekrpuca yria. JIomanas, MHOroyrossHuK. [lapamiensHOCTs U IEpIEHOANKY-
JSPHOCTH NPSAMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMMeETpUHU. IIpuMepbl cHMMETpUH B OK-
pYyKarouiemM MUpe.

OCHOBHBIE TIOCTPOEHUS C MOMOILBIO LUPKYJIA U JIuHeHKku. TpeyronbHuk. Beicota, Mmeanana, Guc-
CEKTpHCa, UX CBOMCTBA.

PaBHOOe1peHHBII 1 PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaolicTBa ¥ IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTOIbHUKOB.

CpolicTBa M NPU3HAKY NAapauUIEIbHBIX NpsAMBIX. CyMMa yrioB TpeyrosibHHUKa. BHeniHue yrisl tpe-
YT OJIbHUKA.

[IpsimoyronbHbIid TpeyroJbHUK. CBOWCTBO MEIWaHBl IIPSIMOYTOJIBHOIO TPEYrOJIbHHUKA, IIPOBEAEH-
HOM K rumnoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB. [IpAMOYTOnIbHBIN TPEyromib-
HHUK C yriioM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM, Teopema
0 GosbLIeM yrie u OoJblIel CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAs.

I'eomeTpuueckoe mecto Touek. buccekrpuca yriia u cepelMHHBIN NEPIEHAUKYISIP K OTPE3KY Kak
TreOMETPUUYECKUE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBoicTBa. B3auMHoe pacrionoxeHue OKpYKHOCTH U
npsmoi. KacarenbHas u cekymas K OKpyKHOCTU. OKpYyXHOCTb, BIIMCAaHHas B yroil. Brnncannas u onu-
CaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. [lapannenorpamm, ero npu3Hakd U CBOMCTBA. YacTHBIE cllyyau Mapaiesno-
rpaMMOB (IIPAMOYTOJIBHUK, POMO, KBaJpaT), UX NMpU3HAKU U cBoiicTBa. Tpaneuus, paBHOOOKas Tpanenus,
e€ cBOMCTBa U pu3HaKu. [IpsAMoyronapHas Tpanenus.

Meton ynBoenus Meauansl. Llentpanpnas cummerpus. Teopema Dareca u Teopema 0 MpONOPLMO-
HaJIbHBIX OTPE3KaX.

CpenHue TMHMM TPEyroibHUKA U Tpanenuu. LlenTp Macc TpeyroybHuKa.

[Tonobue TpeyronbHUKOB, K03 uuueHT noaoodus. Ilpusnaku nogobus tpeyroiabHUKoB. [Ipume-
HEHHE MOJ00MS NPH PeIlIEHUH PAKTUYECKHX 3a/1a4.

CaoiicTBa 1wiomaaei reoMeTpudeckux puryp. @opMyIsl Il TUIOMIAAN TPEYTOJIbHUKA, TapalIesio-
rpamma, pom6a u Tpanenui. OTHOIIEHUE MIoIaieil mogo0HbIX GUryp.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO YIJia IPSIMOYTOJILHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMET-
puueckoe ToxaecTBo. TpuroHomerpuueckue ¢pyHkuuu yriaos B 30, 45 u 60°.

BrnucanHuble 1 HEHTpaJIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOW M XOPAOH. YTJIbl MEXKIY XOpJaMH U
CEKyIIMMHU. BrimcaHHble M ONMCAaHHBIE YETHIPEXYTOJbHUKH. B3aMMHOE pacrosioKeHHE ABYX OKpPYKHO-
creil. Kacanue okpyxxnocteil. O0miue kacarenbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yraoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXK1ecTBO. Dop-
MyJIbl IPUBEACHHUS.

Pemenue TpeyroiapHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienne npakTH4eckux 3aaau
C MCIIO0JIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne mogobus. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BEEHNH OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEAECHNUN OTPE3KOB CEKYILUX, TEOPEMA
0 KBaJpare KacaTeJIbHOM.

Bekrop, mmHa (MOJysb) BEKTOpa, COHANpaBIEHHbIE BEKTOPHI, IPOTUBOMOIOKHO HAIpPaBJICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaIly HaJl BeKTopaMu. PaznokeHue Bek-
TOpa MO JIBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTs! BekTopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB,
MIPUMEHEHHUE I HaXO0X/IECHUS JUIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HAa TNIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYXHOCTH B KOOPAMHATAX, Iepe-
CeueHue OKPYKHOCTEH U MpsAMBIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.
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[IpaBunbHBIE MHOTOYTOJIBHUKHU. JUIMHA OKPYXKHOCTH. ['panycHas u paguaHHas Mepa yria, BbIUUC-
JIeHUe JUTHH IyT OKpykHOcTei. [1nomanps kpyra, cektopa, cerMeHTa.

JIBI>KEHHSI TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpHUU puryp (31emenTapHble npenctasienus). [lapain-
JenbHbIA iepeHoc. [1oBopoT.




IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOro Kypca «l'eoMeTpus» XapakTepusy-
I0TCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM MHTEpeca K MPOIIJIOMY M HACTOSALIEMY POCCUHCKON MaTEMaTHKH, LIEHHOCTHBIM OT-
HOIIEHUEM K JOCTHUKEHUSM POCCHUICKHX MAaTEMaTUKOB U POCCUMCKON MAaTeMaTH4e€CKOW IIKOJbI, K HC-
MOJIb30BAHUIO ATHX JIOCTH)KEHUH B IPYTUX HAayKax M MPHUKIATAHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIINOJIHEHNIO 00S3aHHOCTEN I'pa)1aHWHA U pealu3aliy €ro 1pas, peACcTaBICHU-
€M 0 MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUMN, MPOLETYp Tpax-
JaHCKOTO 00IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHUIO ATUYECKHX MPOoOIIeM,
CBA3AHHBIX C MPAKTHYECKUM IPUMEHEHHEM JOCTHKEHHUM HAyKH, OCO3HAHWEM Ba)XHOCTH MOPAJIBHO-
STUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE yYacCTHE B PEIIEHUU MPAKTHMUECKUX 3a/1a4 MATEMaTUUYECKOI HalpaBieH-
HOCTH, OCO3HAHHEM Ba)KHOCTU MaTEeMaTHYeCKOro 0Opa3oBaHUs HA MPOTSHKEHUU BCEH SKM3HM AJI yCHell-
HOM Ipo(eCcCUOHATILHON EATENbHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHUMN, OCO3SHAHHBIM BBHIOOPOM U
MIOCTPOCHUEM UHAMBHUAYAIbHON TPACKTOPUU O0Opa30BaHUS U JKU3HEHHBIX TUIAHOB C y4ETOM JIMUHBIX UH-
TEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTaHHE:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY U ICTETUYECKOMY BOCIPHUSITHIO MAaTEMaTHYECKHMX OOBEKTOB,
3a/1a4, peleHU, PacCCyKIECHUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIIMel B JeATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayuUHBIX MPEJCTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U 00IEeCTBA, IOHUMAHUEM MAaTEMaTUYECKON HAyKH Kak
cdepbl YeIOBEYECKON JesITeNbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTHU JJISl Pa3BUTHUS IUBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKU M MaTEMaTHUECKON KyJIbTYpOW Kak CpEeICTBOM IO3HAHUS MUpa, OBJla-
JIEHUEM MTPOCTEUIINMH HaBbIKAMU UCCIIEI0BATENBCKON I€ATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GopMHUPOBaHNeE KYJbTYPHI 310POBbS U IMOIHOHAJIBLHOTO 0J1aro-
MOJIY4Hsl:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTHUECKHUE 3HAHHS B UHTEPECAaX CBOETO 3/I0POBBS, BEJCHUS 3/10pO-
BOTo 00pa3a *u3HU (370pOBOE MUTaHKE, COATaHCHPOBAHHBIN PEXUM 3aHATUHN U OTIbIXa, peryisipHas (u-
3U4ecKas akKTUBHOCTh), C(OOPMHUPOBAHHOCTBIO HaBbIKa peIeKCuu, IpU3HAHUEM CBOETO MpaBa Ha OLIUOKY
Y TAKOTO0 K€ IIPaBa JPYyroro 4ejJ0BeKa;

7) 3K0JI0rMYecKOe BOCTIUTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHUN TS PEeIIeHUs 3a/1a4 B 00JIacTH COXpaHHO-
CTH OKpYXarollei cpebl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUN AJISI OKpY-
JKarolel cpelibl, 0CO3HAHUEM TII00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JIeM U MyTel X pelIeHus;

8) aganTanus K U3MEHAIIMMCS YCI0BUAM COLHAILHONH M IPUPOAHON cpebl:

TOTOBHOCTBIO K JEWCTBHUSAM B YCJIOBMSX HEOIPENEIEHHOCTH, NOBBILIEHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTHU Yepe3 NMPaKTUYECKYIO JeSTeNIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y APYTUX JI0JeH, mpuo0-
peTaTh B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIMU U3 ONbITA IPYTUX;

HEe00X0IMMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM uKcie GOpMYyJIUpPOBATh UAEH, TOHSITHS,
runoTe3sl 00 00BEKTaxX U SBJICHUAX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh JE(PHUIIUTHI COOCTBEH-
HBIX 3HAHUW U KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPEOYIONINN KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U AeUCTBUA, HOPMYIUPOBATh U
OILICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeCTBUS
Ba3oBble J1ornyeckue aeiicTBUA:




® BBIBIATH U XapaKTEPU30BATh CYLIECCTBEHHBIC NMPH3HAKH MAaTEMaTHYECKHMX OOBEKTOB, MOHSATHH,
OTHOILICHUNA MEXIY MOHATHIMHU, (GOPMYIUPOBATH ONpPEICICHHs TOHATUH, YCTaHABIMBATh CYIIlE-
CTBEHHBIH MPU3HAK KJIACCU(PUKALMK, OCHOBAHUA AJ OOOOIIEHUS U CpaBHEHUS, KPUTEPUH IIPO-
BOAMMOI'0 aHAJIN34;

® BOCIpPUHUMATH, (OPMYIUPOBATh M NPEOOPa30OBBIBATh CYXKJEHUS: YTBEPIAUTEIbHbIE U OTpHIIa-
TEJbHbIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE;

® BBIBJISITH MAaTEMAaTUUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBS3U M NIPOTUBOpEUUs B (akTax, JaHHbIX,
HaOJIOACHUAX U YTBEPXKACHUSX, NpeAsaraTb KpUTEPUHU JUISL BBIBJIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

e JienaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIAYKTHBHBIX YMO3aKIIIO-
YEHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30uparh J0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPXKACHUN (IIPSIMBIE U OT MPOTUBHOIO), MPOBO-
JMTH CaMOCTOSTEIbHO HECJOXHBIE J0KA3aTeIbCTBA MAaTEMAaTHUECKUX (PAKTOB, BBICTPAUBATh ap-
T'YMEHTALUIO, IPUBOANUTh IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXK]IE-
HUS;

e BbIOMpATH CIIOCOO pelieHus ydeOHOW 3a/aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BbI-
Oupatb HanboJee MOAXOJAINMN C yUETOM CAMOCTOSITENILHO BbIIETIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

® CIIOJIb30BaTh BOIIPOCH! KAK HUCCIIEI0BATEIbCKII MHCTPYMEHT MO3HaHUsI, (OpMyIupoBaTh BOIPO-
Chl, (PUKCUPYIOIIKE TPOTUBOpEUne, IpoOIeMy, CAMOCTOSTENIbHO YCTaHABIMBATh HICKOMOE U JIaH-
HO€, OPMHPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIHI0, MHEHHE;

® [IPOBOJAUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY HECIIOXKHBIA SKCHEPUMEHT, HeOOJbIIoe
HCCIIEIOBAaHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN MareMaTu4eckoro o0beKTa, 3aBUCUMOCTell 00b-
€KTOB MEXy CO00ii;

® CcaMOCTOATENbHO (hOPMYIUPOBaTh OOOOIIEHUS U BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO HAOIIO-
JICHUs1, UCCIICIOBAaHMS, OLIEHUBATh IOCTOBEPHOCTH IMOJYUYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000-
IIEHUI;

® [IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIBUTATh MPEANOI0KEHHUS O €ro pas-
BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

® BBIABJIATH HEJIOCTATOYHOCTh U M30BITOUHOCTH MH(POpPMAIMH, JAaHHBIX, HEOOXOAUMBIX AJIS pelie-
HUS 33]a4H;

e BHIOMpATh, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALMIO PA3ITHUUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

e BpIOMpaTh GOpMy IpelcTaBiIeHHs] HH(OPMALUK U WILTIOCTPUPOBAThH peIIaeMble 3ajaul CXEMaMHU,
auarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMY;

® OIICHMBATH HAAEKHOCTh MHPOPMALIMHU TIO KPUTEPUSAM, MPEATOKEHHBIM YUUTEIEM UIH CPOPMYITH-
POBaHHBIM CAMOCTOSITEIIBHO.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

® BOCHpPUHUMATh U (POPMYIHPOBATH CYXKJEHHS B COOTBETCTBUU C YCIOBHSMM U LEISAMH OOLICHHUS,
SICHO, TOYHO, TPaMOTHO BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHMSI 110 XO/1y PELICHMs 3a1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN PE3yJIbTaT;

e B X0J€e 0OCYXKIeHHs 3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYX AaeMOl TeMbI, MPOOIEMbI, periaeMon
3aJlauM, BBICKA3bIBaTh WJIEU, HAllEJICHHbIE HA MOMCK PEIICHUS, COMOCTABISATh CBOM CYXKICHHS C
CYXJIEHUSIMH JIPYTUX YYaCTHHKOB JIUaiora, OOHapyXHWBaTh Pa3U4ue M CXOJCTBO MO3MLUH, B
KOPPEKTHOI opMe GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHUS;

® [PEICTABIIATH PE3YJbTAThl PEIICHUS 3a7aul, SKCIIEPUMEHTA, UCCIIEN0BaHNUs, IIPOEKTA, CAMOCTOSI-
TEJILHO BBIOMpATh (POpPMAT BHICTYIUICHHS C YYETOM 3ajay MPE3eHTAIlMM U OCOOCHHOCTEN ayIuTo-
puu;

® [IOHMMATh M MCIIOJIB30BaTh MPEUMYILECTBA KOMaH/IHOM U WHAWBUIYAIBHON pabOThI MPU peIICHUN
y4eOHBIX MaTeMaTHYECKUX 3aj1ay;




® IPUHUMATh LI€Jb COBMECTHOHM JEATENbHOCTH, IUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI,
pacrpenenars BHIbI padoOT, JOTOBApHBATHCSA, O0OCYKAATh MPOLECC U pe3yabTaT paboThl, 0000-
1aTh MHEHUSI HECKOJIBKHX JIIOJIEH;
® yYacTBOBAThH B IPYNIOBBIX (popMax paboTsl (00CYkIeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI
U JIpYTHe€), BBINOIHATh CBOIO 4aCTh paObOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS C JPYTUMH uiie-
HaMH KOMaH/Ibl, OLIEHMUBATh KAUe€CTBO CBOETO BKJIAJAa B OOIIMIA MPOJYKT MO KPUTEPHUIM, CHOpPMY-
JMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUS.
PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:
® CaMOCTOATEIbHO COCTABJIATH IIJIaH, AJITOPUTM PEIIECHUS 3aJa4M (WIM €r0 4acTh), BBIOMpATh CIIO-
co0 peuieHus ¢ y4€ToM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPO-
BaTh U KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI ¢ y4ETOM HOBOW HH(POpPMALIUY.
CaMOKOHTPOJIb, SMOLMOHATbHbI MHTEJIEKT:
® BJIAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIS MpoLiecca U pe3yJibTaTa pelieHusl MaTeMaTH-
YeCcKO# 3a/auu;
® MpenBUJCTH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELICHUH 337a4i, BHOCUTh KOPPEKTUBBI
B JICATENLHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAMICHHBIX OMINOOK, BBISIBICHHBIX TPYIHO-
CTEH;
® OIICHMBATH COOTBETCTBUE PE3YNIbTATa JCATEIBHOCTH ITOCTABICHHOM IETH M YCIOBUSAM, OOBICHATH
MIPUYMHBI JOCTHKCHHUS WIH HEJOCTHKEHUS IIeTM, HaXOAUTh OIIMOKY, aBaTh OICHKY Ipuolpe-
TEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xonity 00yuenus B 7 kjiacce 00y4aromunics MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTe M3y4yeHHBIE T€OMETpPUYECKHE (UTYPHI, ONPEIENSITh UX B3aMMHOE PAaCIOJIOKEHUE,
n300pakaTh reOMeTpUIeCcKre (DUTYPHI, BBITOIHATH YEPTEKH 110 YCIOBUIO 3a1auu. I3MepsTh THHEWHBIC U
YIJIOBBIE BEJIMUMHBI. Pemars 3ajaun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyI0 OIICHKY JIMHEHHBIX W YIJIIOBBIX BEJIMYMH MPEIMETOB B pEaIbHOW JKU3HU, Pa3MEPOB
MPUPOAHBIX 00BEKTOB. Pa3nuuaTek pa3mMepbl 3TUX 0OBEKTOB MO MOPSIIKY BETUUUHBL.

CTpouth 4epTeKU K T€OMETPUUECKUM 3a/1adaM.

[Tonb30BaTbCs MpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh MPU3HAKK M CBOICTBA paB-
HOOEPEHHBIX TPEYTOJIbHUKOB MPH PELICHUH 3a/1a4.

[IpoBOAUTH TOTMUECKHUE PACCYKIECHHSI C UCTIOIB30BAHMEM T€OMETPHUUECKUX TEOPEM.

[Tonb30BaTbcs NMpU3HAKAMM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB, CBONCTBOM MEJIUAHBI,
MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OmnpenensiTe NapajuleabHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CEKyIlasl.
Ornpenenars napauieIbHOCTh MPSMBIX C MOMOUIBI0 PABEHCTBA PACCTOSHUNA OT TOYEK OJIHOM IpPsIMOM 110
TOYEK APYrOU MPSMOM.

Pemars 3a1aun Ha kieT4aroit Oymare.

[IpoBOAUTH BHIYMCIICHHS U HAXOJUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHHS YTJIOB B T€OMETPHUUYECKUX
3a/layax ¢ MCMOJIb30BAaHHEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJFHUKOB, CBOMCTB YIJIOB, 00pa3o-
BaHHBIX NP MEPECEUCHHUH JBYX NapaUIeIbHBIX MPSAMBIX ceKyllel. PemaTs mpakTuieckue 3ajadu Ha Ha-
XOXKIECHHUE YTJIOB.

Brnaners moHATHEM reOMETPHUYECKOI0 MECTa TOUEK. YMETh ONPEeiATh OMCCEKTPUCY YIJIa U cepe-
JUHHBIN NEPIeHIUKYISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

®opMyIHpoBaTh ONpEAeeHUs] OKPYKHOCTH U Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH, MOJIb30-
BaThCsl UX CBOMCTBaMH. Y METh MPUMEHSTh 3TH CBOMCTBA MPU PELICHUU 3a/1a4.

Bnagers moHATHEM ONMUCAaHHOW OKOJIO TPEYrojJbHHUKA OKPY)KHOCTH, YMETh HAaXOJUTh €€ LIEHTP.
[Tonb3oBaTbes akTaMu O TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJbHUKA TIEpEeCceKaloTcs B OQHON TOYKE, U
0 TOM, YTO CEpeUHHbIEC IEPIIEHIUKYISAPBI K CTOPOHAM TPEYroJbHUKA EPECEKAIOTCS B OHON TOUKE.

Bragets noHsTHEM KacaTelbHOU K OKPYKHOCTH, MOJIb30BaTHCSI TEOPEMOM O MEPIEHAUKYISIPHOCTH
KacaTelbHOU U pajuyca, IpOBEAEHHOTIO K TOUKE KacaHUs.

[Tonp30BaTbcsi MPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh HMX MPAKTUUYECKUH
CMBICII.




IIpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEHKH.

K xonIty 00yuenus B 8 kj1acce 00y4Jaromunics MoayduT CICIYIONNE TPEIMETHBIC PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BATHCS UX CBOMCTBAMU
IIPY PEIICHUN T€OMETPUYECKUX 3a4a4.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIUAH TPEYToJIbHUKA (LIEHTpa Macc) B PELLICHUU 3a/au.

Bnagers mMoHATHEM CpelHEN JMHUM TPEYrOJbHUKA M TpaleLMH, IPUMEHATh UX CBOWCTBA IIPU pe-
LIEHUHU reomMeTpudeckux 3anad. Ilonp3oBaTecs Teopemoit Paneca U TEOPEMOU O IPONOPLMOHAIBHBIX OT-
pe3Kax, IPUMEHATD UX Ul PEIICHUsS IPAKTUYECKUX 3aad.

[TpuMeHATH MPU3HAKH MTOJO0US TPEYTOJILHUKOB B PEIIEHUH TEOMETPUIECKUX 3a/1a4.

ITonp3oBatbes Teopemoit [Iugaropa s pemeHuss reoMeTpUuecKuX U npakTudyeckux 3agad. Ctpo-
UTh MAaT€MaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3aJadyax, CAMOCTOSTENBbHO JAENaTh YepTEX U HAXOAUTH
COOTBETCTBYIOIINE JJINHBI.

Bnaneth NOHATUSAMU CHHYCA, KOCHHYCA M TaHT'€HCA OCTPOTO yIJia MPSIMOYIOJbHOTO TPEYroJIbHUKA.
ITosip30BaTbCA STUMU MOHATUAMU U1 PELICHNS IPAKTUYECKUX 3a/1a4.

Bbraucnare (pa3auuHbIMU CIOCO0AMHM) TUIOIIAh TPEYTONbHUKA U IIOUIaId MHOTOYTOJIbHBIX (u-
ryp (I0ab3ysch, Ie HEOOXOOUMO, KAJIbKYJIATOPOM). [IpUMEHATh NOIy4YeHHbIE YMEHUS B NPAKTUYECKUX
3a1a4ax.

Bnagers NOHATUSAMU BIMCAHHOTO U LEHTPAJIBHOTO YIJIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTI-
Jax, yriax Mexay XopAaMHy (CEeKYIIMMHU) U Y€ MEeXKIY KacaTelIbHOM U XOp0H MpHU pelIeHuN Te€OMETPHU-
YEeCKUX 3a/1ad.

Bnanerb MoHATHEM ONUCAHHOI'O YETHIPEXYrOJbHUKA, IPUMEHATh CBOMCTBA OMMCAHHOIO YETHIPEX-
YrOJIbHUKA IIPU PELICHUH 3a]1a4.

[IpuMeHsTH MOJIydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTH MaTeMaTUYEeCKUE MOJEIH JUIsl 3a/1a4 pe-
aJIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C MPUMEHEHUEM 000U U TPUTOHOMET-
pu (TI0JIB3YSACH, T/Ie HE0OXO0AUMO, KAIBKYIATOPOM).

K koHIly 00yueHus B 9 kjacce 00y4aroImuics MoJyduT caelyrolue NpeIMeTHbIC pe3yIbTaThl:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IUYHbIE dJIe-
MEHTBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHre MPSMOYTOJIbHBIX TPEYroabHUKOBY»). HaxoauTs (¢ mo-
MOILBIO KAJIBKYJISTOPA) JUIMHBI U YTJIbI JUI HETAOJUYHBIX 3HAUECHUH.

[Tonp3oBatbes (opMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JJIS Ha-
XOXKIEHUSI COOTHOIIEHUH MEXy TPUTOHOMETPUUECKUMH BETUYUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXO0XK/I€HUS Pa3IMYHbIX YJIEMEHTOB TPEYTOJIb-
HUKa («pelIeHne TPEeyTroJIbHUKOBY), IPUMEHITh UX IPU PEILIECHUN N'€OMETPUUECKHX 3a/1au.

Brnanets noHsTHsAMH NpeoOpa3zoBaHUs 10100Us, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX (QUTYD.
[Tonb30BaTbes cBOMCTBAMU MO00MS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U HAXOJUTh YIJbl
y mo100HBIX ¢uryp. [IpumMeHsTs cBoicTBa MOJO0MS B MPAKTHUECKUX 3ajadyax. Y MeTb IPUBOAUTH pUMe-
PBI TOI0OHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

ITosnp30BaTbCs TEOpEMaMu O MPOU3BEIACHUH OTPE3KOB XOPI, O IPOU3BENECHNUN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcsl BEKTOPaMH, HOHUMATh X F€OMETPUUECKUI U (PU3NYECKUI CMBICI, TPUMEHSTh UX B
pELIEHNN TeOMETPUYECKUX U (PU3MuecKux 3ajad. [IpuMeHsATh ckansipHOe MPOU3BEIEHUE BEKTOPOB JUIS
HaXO0XJACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOPAMHAT HA TJIOCKOCTH, PUMEHSTH €r0 B PEIIEHUH T€OMETPUUECKUX U
IIPaKTUYECKUX 3a7ad.

Bnagers NOHATUSMM NMPaBUILHOTO MHOTOYIOJBHUKA, UIMHBI OKPYKHOCTH, JUTMHBI IyTH OKPY>KHO-
CTH M paJluaHHOM MEPBHI yIia, YMETh BBIYMCIATH IJIOLAAb Kpyra U ero yacteil. [lpuMeHsaTs nonydyeHHbie
YMEHHUSI B IPAKTUYECKUX 3a/1ayax.

HaxoauTe ocu (MM LIEHTPBI) CHMMETPUH (GUTYP, TPUMEHSTH IBUXKEHHUS TUIOCKOCTH B MIPOCTEUIIINX
CIIy4dasx.

IIpuMeHsTh MOJIyYeHHbIE 3HaHUS Ha NIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIH JUIsl 3a/1a4 pe-
QJIIbHOM KM3HU ¥ MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIEHUS C MPUMEHEHHUEM MOJ00MSI U TPUTOHOMET-
puueckux QyHKIMH (T0IB3YACH, 1€ HE00X0AUMO, KaTbKYISATOPOM).




TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

KoanyecTBo yacoB

Ne = HaumeHoBaHue pa3aesioB M TeM B DJieKTpoHHbIe (H(POBbIE)
n/n NMpOrpaMMmblI cero Komrpoabuuie | Ipaxrideckue o0pa3oBaTebHbIEe pecypchl
padoThI padoThI
[Ipocreiimue reoMmeTpuyecKue Buborexa LIOK
1 gzﬁ?zHI;Z?eiﬁngj;cmx 14 1 https://m.edsoo.ru/7f415e2e
P P PAIII https://resh.edu.ru/subject/17/
BEJTUYHH
Bbubnnorexa [JOK
2 TpeyronsHUKH 22 2 https://m.edsoo.ru/7f415e2e
POII https://resh.edu.ru/subject/17/
[TapanenbHbIC IPSMBIE, CyMMa bubmorexa LOK
3 H%B Toe om,mpx a Y 14 1 1 https://m.edsoo.ru/7f415e2e
yr peyr POII https://resh.edu.ru/subject/17/
OKpYy>XHOCTH ¥ KpyT. ['eomeTpu- bubamorexa LOK
4 qeg{ }I]/Ie HocT OeHI;{[' p 14 1 https://m.edsoo.ru/7f415e2e
P PO https://resh.edu.ru/subject/17/
bubaunorexa [JOK
5 IMoBTOpenue, 0600IIEHHE 3HAHUIMA 4 1 https://m.edsoo.ru/7f415e2e
POII https://resh.edu.ru/subject/17/
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0
ITPOTPAMME
8 KUIIACC
N H KoJsnuyecTBo yacoB
(] anMeHOBaHHE Pa3IeJioB H TeM
i DOIDAMME K I DyleKTpoHHbIE (U (PPOBbLIE)
porp Beero OHTPOJIbHBIE paKTHYecKHue 0GpazoBaATENLHbIE peCypChI
padoThI padoTHhI
Bubnmoreka IIOK
1 YeThIpEXyronbHUKH 12 1 https://m.edsoo.ru/7f417e18
PODIII https://resh.edu.ru/subject/17/
Teopema daineca u TeopeMa o Bubmmorexa [IOK
2 MPOMOPIMOHANBHBIX OTPE3KaX, 15 1 https://m.edsoo.ru/7f417e18
0JI0OHBIE TPEYTONbHUKH PDIII https://resh.edu.ru/subject/17/
IInomans. Haxoxnenue miomia- Bubniorexa [IOK
3 Z‘egﬂ?lfby;o&f;‘“KOI‘EDTOM*;O;"I'TO_ 14 1 https://m.edso0.ru/7f417e18
yr M e PDII https://resh.edu.ru/subject/17/
TOOHBIX QUTYP
Teopema ITudaropa u Hayama bubamorexa LHOK
4 HFOHOMeT . P 10 1 https://m.edsoo.ru/7f417e18
P P POIII https://resh.edu.ru/subject/17/
Vsl B OKpyXHOCTH. Briucanueie BuGmmorexa LIOK
5 EHOl?:f;f;:;?:?p:;yr;i}éﬁ 13 1 https://m.edsoo.ru/7f417e18
' by ) PDIII https://resh.edu.ru/subject/17/
Kacanmne oxpyxHOCTEH
butnuoreka IIOK
6 IMoBTOpenue, 0600IIEHHE 3HAHMUI 4 1 0 https://m.edsoo.ru/7f417e18
POII https://resh.edu.ru/subject/17/
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

[MPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/subject/17/
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9 KIIACC

KoandecTBo yacos

Ne | HaumeHoBaHuUe pa3/iesioB U TeM DyleKTpoHHbIE (M (POBbLIE)
n/m | NporpamMmebl Konrpoannsie | IpaxTaaeckue o0pa3oBaTeIbHbIE pecypchl
Bcero padoTHhI padoThI
Tpuronomerpusi. Teopemsl KOCH- Bubmmorexa IIOK
1 HYCOB U CHHYCOB. Pemienue Tpe- 16 1 https://m.edsoo.ru/7f41al2c
YTOJILHUKOB POMI https://resh.edu.ru/subject/17/
[IpeobpazoBanue momobus. Met- Bubmmorexa IIOK
2 pHUYECKHE COOTHOIICHHUS B OK- 10 1 https://m.edsoo.ru/7f41al2c
PYKHOCTH POII https://resh.edu.ru/subject/17/
Bbubnnorexa [JOK
3 BexkTopst 12 1 https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/subject/17/
JlexapTOBBI KOOPIUHATHI HAa bubmorexa HOK
4 HHOCII:OCTH PA 9 1 https://m.edsoo.ru/7f41al2c
POIUI https://resh.edu.ru/subject/17/
IIpaBubHBIE MHOTOYTOJIBHUKH. bubnunorexa [JOK
5 JInrHA OKPYKHOCTH | TUIOIIA[Th 8 https://m.edsoo.ru/7f41al2c
Kpyra. Beruucienue miomaei POII https://resh.edu.ru/subject/17/
bubanoreka [JOK
6 JIBHOKEHUsI TUTOCKOCTH 6 https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/subject/17/
[ToBTOpenue, 0600IIEHHE bubmotexa IOK
7 CHCTehEaTma’ s 3131{1412 ’ 7 2 https://m.edsoo.ru/7f41al2c
H POIIT https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

MMPOIr'PAMME
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https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/subject/17/
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne KosanyectBo yacos
Tema ypoka Kounrtpoasbnsbie | [IpakTnueckue HAata
n/m| yp Bcero
padoThI padoThbI
IIpocreiimme reomerpuyeckue (purypsl 4 ux ceoiicrea. smepenue reoMeTpu4ecKux
BeJIHYHH 14 yacoB
1. | 1. | Touxwu, npssmas u orpe3ok. [Ipose- 1
IIMBaHHUE MIPSIMON Ha MECTHOCTHU
2. | 2. | Jlyau yron 1
3. | 3. | CpaBHEeHHE OTPE3KOB U YIJIOB 1
4, | 4. | Jliuna otpe3ka 1
5. | 5. | 3MepeHue oTpe3KOB U yIJoB. 1
6. | 6. | l3MepeHue yrioB Ha MECTHOCTH 1
7. | 7. | CMexHbIE YIIbl 1
8. | 8. | CMexHbIe yribl 1
9. | 9. | BeprukanbHbie yribl 1
10. | 10. | BeprukanbpHble yribl 1
11. | 11. | IlepneHaUKYISPHBIE OPSIMBIE.. 1
12. | 12. | IlocTpoeHue NpsMBIX yriioB HA Me- | 1
CTHOCTH
13. | 13. | Pemenue 3anay no teme «Hauamnb- 1
Hbl€ T€OMETPUYECKHUE CBEICHUSIY.
14. | 14. | KontpouabHas pa6ora Ne 1 mo teme | 1 1
«HavanbHble reoMeTpuYecKHe
CBeJlCHU .
TpeyrojbHuKkH 224
15. | 1. | AHanu3 KOHTpONBHOM padoTel Tpe- | 1
yroJIbHUK. PaBHbIE TPEyroJIbHUKH.
PaBuble Gpurypst
16. | 2. | IlepBblil Ipu3HaK paBEHCTBA 1
TPEYTrOJIbHUKOB
17. | 3. | Pemenue 3aga4 Ha NpUMEHEHUE 1
NEPBOro MPU3HAKa PAaBEHCTBA Tpe-
YTOJIbHUKOB
18. | 4. | Menuansbl, OMCCEKTPUCHI U BBICOTHI 1
TPEYroJbHUKOB
19. | 5. | PaBHOOeapeHHbIE U paBHOCTOPOHHUE | 1
TPEYroJbHUKU
20. | 6. | Ilpu3Haku u cBOMCTBA paBHOOE- 1
PEHHOIO TPEYTOJIbHHUKA
21. | 7. | Pemenue 3amay o reme «PaBuobOen- | 1
PEHHBIH TPEYTrOJbHUK
22. | 8. | Bropoil npu3HaKk paBeHCTBA 1
TPEYroJIbHUKOB
23. | 9. | Pemenue 3agau Ha npumeHenue lnu | 1
2 MPU3HAKOB PaBEHCTBA TPEYTOJb-
HUKOB
24. | 10. | Tpernii mpu3HaAK paBEHCTBA 1
TPEYroJbHUKOB
25. | 11. | Tperuit npu3HAK paBEHCTBA 1
TPEYroJbHUKOB
26. | 12. | KoutpoJubHas padora Ne2 mo Te- 1 1
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Me: «Tpeyroasuuku. Ilpuznaxn
PaBEHCTBA TPEYroJIbHHKOB)

27. | 13. | Ananu3 koHTpoJbHOU padoTsl [Ips- | 1
MOYTOJIbHBIN TpeyronbHUK COOTHO-
HIEHUS] MEXKAY CTOPOHAMU U yIJIaMU
TPEYroJbHUKA

28. | 14. | CooTHoLIEHUs MKy CTOpOHaMH B | 1
yIJIaMU TPEYTOJIbHHUKA

29. | 15. | HepaBeHCTBO TpeyroJbHHKA. 1
HepaseHcTBO JIOMaHOM

30. | 16. | IIpssmOyrosibHBIN TPEYrOJBHUK C yI- | 1
aoMm B 30°

31. | 17. | CBoiicTBO MeMaHbI NPSIMOYTOIbHO- | 1
ro TpEyroJIbHUKA, IPOBEAEHHOM K
THIIOTEHY3€

32. | 18. | Pemenue 3a1a4 Ha IPUMEHEHNE 1
CBOWCTB MPSAMOYTOJIbHBIX TPEYT0JIb-
HUKOB

33. | 19. | lIpu3Haku paBeHCTBa 1
PSIMOYTOJIBHBIX TPEYrOJIHbHUKOB

34. | 20. | IIpsAMOYTOJBHBINA TPEYTOIHHUK. 1
Pemenne 3agau

35. | 21 T 1

PEYTOJIbHUK

36. | 22. | KouTpoJabHasi padora Ne3 mo teme | 1
"TpeyroabHuknu"

IlapajienbHble IPsIMbIe, CYMMA YIJIOB TPEYT0JIbHHKA 144

37. | 1. | Ananu3 KOHTpOIbHOU padoTs [1a- 1
paJuiebHbIe NPsIMbIE, IPU3HAKHY I1a-
paJIETBHOCTH MPSIMBIX

38. | 2. | llapamienbHble IpsIMbIE, IPU3HAKU 1
NapayIeIbHOCTH TPSMBIX

39. | 3. | Pemenue 3agau o reme «llpusnaku | 1
NapaJJIeIbHOCTH TPSIMBIX»

40. | 4. | IIpaktuyeckue cnocoObl mocTpoeHus | 1
napayIeNIbHBIX MPSIMBIX

41. | 5. | Akcuoma napajieNnbHbIX PSMBIX. 1
IIareiii nocrynar EBkimaa

42. | 6. | O6parnsie Teopembl. CBOMCTBa Ma- 1
paJUIeTIbHBIX MPSMBIX

43. | 7. | Pemenue 3a1a4 Ha IpUMEHEHNE 1
CBOWCTB MapauIeIbHBIX MPSIMbIX

44. | 8. | Yrusl ¢ COOTBETCTBEHHO Napauiensb- | 1
HBIMU WJIU TIEPIEHIUKYISIPHBIMU
CTOpPOHAMH

45. | 9. | Pemenue 3anau no teme "llapan- 1
JIEIBHOCTh NPSMBIX"

46. | 10. | Pemenue 3anau no teme "llapan- 1
JENBHOCTH NMpsAMBbIX. CBONCTBA
NapauIeIbHBIX NPSAMBIX'" .

47. | 11. | Cymma yriioB TpeyroJibHHKA 1

48. | 12. | BHemHue yrisl TpeyroiapHuka Pe- 1
HICHUE 3a/1a9

49. | 13. | [lapannensHbie npsimble. Cymma yr- | 1

12




JIOB TPEYrOJIbHUKA
50. | 14. | KonrpouasHas padora Ned mo teme | 1 1
"IlapajuiesibHbIE PSIMbIE, CyMMa
yIJIOB TPeyroJbHuka'"
OxpyxHOCTb U KpYT. 'eomeTrpuyeckune nmocrpoenus 144
51. | 1. | Ananu3 KOHTPOJIbHOUN paboThI [1o- 1
Hartue o 'MT, CpoiicTBa OUCCEKTpH-
Chl yria
52. | 2. | I'MT. CgoiicTBa cE€peIMHHOIO Iep- 1
HNEHAMKYJISIPA K OTPE3KY
53. | 3. | buccekrpuca u cepeuHHBIN nep- 1
HNEHAUKYIISP KaK TEOMETPUUYECKUE
MeCTa TOUEK
54. | 4. | OKkpyXHOCTb, XOpzia ¥ auamerp, ux |1
CBOMCTBA
55. | 5. | B3aumHoe pacrnoyiioxeHue okpy>kHo- | 1
ctu u npsmoii. KacarenbHas u ce-
KYyIIasi K OKPY>KHOCTH.
56. | 6. | Pemenue 3agau no teme "Kacarens- | 1
Hasl U CeKylasi K OKpPY>KHOCTH"
57. | 7. | OKpyXHOCTb, BHUCaHHAsI B YTOJI. 1
OKpy>KHOCTb, BIIUCAHHAS B Tpe-
YTOJIBHUK
58. | 8. | OkpyKHOCTb, OIMCAHHAS OKOJIO 1
TpEeYrojabHUKa
59. 1 9. Pemenue 3amau mo teme "Brmcannas | 1
Y ONMCaHHAasl OKPYKHOCTH Tpe-
yrojabHuka "
60. | 10. | Ilpocreiimue 3amaun Ha mocTpoenue | 1
61. | 11. | 'eomeTpuuecKHe MOCTPOCHHUSI 1
62. | 12. | Pemenue 3aga4 o treme "OKpyx- 1
HOCTb. ['eomeTprueckue
MOCTPOCHUS"
63. | 13. | OkpyxHocTb u kpyr. ['eomerpuueckue | 1
MOCTPOEHUS
64. | 14. | IIpakmuueckasn paboma no meme "Oxpyaxc- | 1 1
Hocmb u Kpye. I'eomempuueckue
nocmpoenus"
IloBTOpEHME 4
65. | 1. TpeyronbHUKN 1
66. | 2. HTorosasi KOHTpoJIbHasi padoTa 1 1
67. | 3. | IlapamenbHbIe TpSMEIE. 1
68. | 4. CyMmMa yIIIoB TpEyroJIbHUKA 1
OBLIEE KOJIMYECTBO YACOB IIO ITPO- 68 5 2
I'PAMME
8 KUIACC
Ne T KosmuecTBo yacos
n/m yp CMA YPORa Beero Konrpoabusie Ilpakruuyeckne /[lara
padoThI padoThI
YeTbIpEéXyroJbHUKU 12
1 1 | YerblpexyroibHUKU 1
2 2  IlapannenorpamMm 1
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3 3 ‘ [IpusHaky napamienorpamma 1
4 4 Tpanenus. 1
BxonHoe TectupoBaHue
S) 5  PaBuoOokas Tpamerus 1
6 6 IIpsmoyroibHas Tpamerus 1
7 7  Pom0 1
8 8  IIpsmoyroabHHK 1
9 9 Kaaapar 1
10 10 Meroxa yaBoeHUs MEIMaHbI 1
11 11  OceBas u nieHTpaJIbHASI CAMMETPHS 1
12 12 'I'(OHTI)OJ{LHaSI paﬁoTa'.z\l‘gl. 1
YeThIpéXyroibHUKH
Teopema daJiec u Teopema o npo-
MOPUMOHAJIBHBIX oTpe3kax. Ilo- 15
N00HbIE TPEYT0JIbHUKHU
13 1  IIpomopuuioHaIbHBIE OTPE3KU 1
14 2 Teopema darneca u Teopema 0 MPo- 1
MOPIUOHALHBIX OTPE3Kax
15 3  IIponopumoHambHBIE OTPE3KH 1
16 4  TlomoOHBIEC TPEYTOIHHUKH 1
17 5  IlpusHaku nogoOus TPEYroJbHUKOB 1
18 5 Pemenue 3a1ay Ha MpU3HAKH MO0~ 1
Oust TPEYroJbHUKOB
19 7 CpenHsis TMHUS TPEYTOJIbHUKA 1
20 8  CpenHsist IUHUS TPEYTOJIBHUKA 1
21 9  Cpenusist TUHHS TpACIHN 1
22 10 Cpenssist TMHHS TpaNCIANA 1
23 11 [TpomopiinoHanbHbIE OTPE3KH B MPS- 1
MOYTOJBHOM TPEYTOJTHHUKE
24 12 [IporopuroHaIbHBIE OTPE3KH B TIPSI- 1
MOYTOJBHOM TPEYTOJTbHUKE
25 13 IlenTp Macc B TpeyrojbHUKE 1
26 14 [TpumeneHue mo100ust P pEIICHUH 1
MPAKTUYECKHX 337124
KonTposbHnas padora Ne2.
27 15 " 1
ITopo0HBIE TPEYTOJIbHUKHT
Inomwans. Haxoxnenue miomaamn
TPEYroJlbHUKOB U MHOTOyT0JIbHUKOB. 14
ILomanu moxo0HbIX GUryp.
28 1 | Ilmomampe MHOTOYTOJIEHUKA 1
29 2  Ilnomaap mpsMOYroJbHUKA 1
30 3  Ilnmomaap TpeyroabHUKA 1
31 4 | Tlnomans mapamierorpaMma 1
32 5 Ilnmomaap TpeyroapHUKA 1
33 6 Ilnomans Tpamenus 1
34 7 g;TyP;cneHHe IIoNIaaeil CI0KHEIX 1
35 8 [Mnomaau duryp Ha kieryaroit Oy- 1

mare
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OTHoLIe e IIoaaeil HoI00HbIX

36 9 1
buryp

37 10 IInomamu mogoOHBIX GUTYP 1

38 11 3ajauu ¢ IPaKTUYECKUM conepnfa- 1
HUEM Ha HaxOXEeHHE TUIoaaen

39 12 3amauu ¢ NpaKTHIECKUM cozepika- 1
HUEM Ha HaXOXJICHHUE IUIOMIAIeH

40 13 Pemenue 3anau C OMOILbIO METO/I 1
BCIIOMOTATEIbHOHN TUIOIAAN

a1 14 'I'COHTPOJILH'?H padora Ne3. 1

IInomann

Teopema IIndaropa nnayaaa Tpuro- 10
HOMETPHHU

42 1 Teopema [Tudaropa 1

43 5 Teopema oOpaTHas Teopeme 1
[Tudaropa

44 3 IIpumenenue Teopemsl [Tudaropa 1

45 4 | ®opmymna ['epona 1

16 5 Teopema [Iudaropa u e€ npumeHe- 1
HUE
Tpuronomerpuieckne GyHKINU

47 6  ocTporo yria npsiMOyroJibHOTO Tpe- 1
yrOJIbHUKA

48 7 3HavYeHus1 CHHYCa, KOCHHYCA U TaH- 1
rexca s yrioB 30 , 45 u 60

49 8 OCHOBHOE TPUTOHOMETPUYIECKOE 1
TOXKJIECTBO

50 9 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXKIECTBO
KonTposbnas padora Ned. "Teo-

o1 10 pema IIndaropa u Hayana TPUro- 1
HoMeTpun"
Yrasl B okpyskHOCTH. Bicannbie 1
OIIMCAaHHbIE 'leTpréxyFOJIBHHKH. Ka- 13
CaTeJIbHBbIC K OKPY/’KHOCTH. Kacanmue
OKpY’KHOCTe

52 1 | KacarenbHas K OKpY>KHOCTH 1

53 2  BrucaHHBIE U IICHTPAIBHBIE YTIIBI 1

54 3 VYrox Mexay KacaTeIbHON B XOPI0i 1

55 4 | Yrom Mexay Xopaamu 1

56 5  VYrom Mexay CeKylniuMH 1

57 5 Brincannsle u onucaHHbIe 1
OKPY>KHOCTH

58 7  BnucanHble 4eTHIPEXYTOJIbHUKN 1

59 8  OmnucaHHBIC YETHIPEXYTOILHUKU 1

60 9 Pemenne 3amau Ha"Bl'II/IC.’:lHHI)Ie u 1
OINKCAaHHBIE YETHIPEXYTOIbHU

61 10 Pemienue 3anau Ha BITHCAHHbIC 1 1
OTMCaHHBIE YETHIPEXYTOIBHA

62 11 | B3aumHOe pacnosio’KeHHe ABYX OK- 1




pYXKHOCTEH, o0I1IH1e KacaTeIbHbIe

63 12 | Kacanue okpy>KHOCTEH 1
KonTpoasHnas padora NeS. " Yribl
64 13 B okpy:xkHocTH. BicaHHbIe 1 1 1
ONMCAHHbIE YeThIPEeXyroJbHUKH'"
IloBTOpPEHME 4
65 Pemenue 3amgau no reme "Yerbipex- 1
| yrojbHUKH. [Tnomann"
66 HToroBasi KOHTpoJIbHasI padoTa 1 1 |
67 Pemenue 3amay o reme "Ilogo0OHEIE 1
TPEYroJIbHUKU"
68 Pemenne 3amaa no reme "Y1iibl, CBsI- 1
3aHHBIE C OKPY>KHOCTBIO"
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 68 6 0
I'PAMME
9 KJIACC
N KoanuyecTBO 4acoB
Tema ypoka KonTpoabubie IlpakTuuyeckue Hara
mn | yp Beero padoThI padoThI
Tpuronomerpus. Teopembl KocH-
HYCOB U CHHYCOB. Pemenne Tpe- 16
YroJIbHUKOB
OrnpenenieHne TPUTOHOMETPUIECKUX
1 1 dbynkmuii yrnos ot 0° mo 180° 1
2 2  ®opMynbl IPUBEACHUS 1
3 3  Teopema KOCHHYCOB 1
4 4 | Teopema KOCHHYCOB 1
5 5 Pemenue 3agau no reme «Teopema 1
KOCHHYCOBY
6 6 Teopema cuHycOB 1
7 7 Teopema cuHycOB 1
8 8 Pemenue 3anau no reme «Teopema 1
CHHYCOBY
9 9 Haxosxnenue j1MH CTOPOH U BEJIH- 1
YUH YIJIOB TPEYTOJIbHUKOB
10 10 HaxosieHue JIMH CTOPOH U BEJH- 1
YUH yTJI0B TPEYTOJIHLHUKOB
11 11 Pemenue TpeyroapHUKOB 1
12 12 Pemenue TpeyrojibHUKOB 1
13 13 Pemenue TpeyrojibHUKOB 1
14 14 [IpakTrueckoe NpUMEeHEHHE TE€O- 1
peM CHHYCOB M KOCHHYCOB.
15 15 [IpakTHueckoe MpUMEHEHNE TEO- 1
PEM CUHYCOB U KOCUHYCOB
KonTpoubnas padGora Nel
16 16 = mo Teme "PemieHue TpeyroabHM- 1 1
KOB'"
IIpeoGpazoBanus noaodousi. Met- 10
pHUYecKHe COOTHOIIEHHUS B OK-
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PY/KHOCTH

[TonsiTue o mpeoOpa3oBaHUHU

17 1 1
og00ust

18 2 COOTBETCTBEHHBIE JIIEMEHTHI 1
MoA00HBIX puUryp

19 3 COOTBETCTBEHHBIE 3JIEMEHTHI 1
noJ00HBIX (pUryp

20 4 Teopema o mpou3BeIeHUN OTPE3IKOB 1
Xopa

21 5 Pemenue 3agau Ha TeOpemy o Ipo- 1
U3BEJICHUU OTPE3KOB XOPJI

29 6 Teopema o mpou3BeIeHUN OTPE3IKOB 1
CEeKYIINX

23 7 Pemenue 3agau Ha TeOpemy o mpo- 1
U3BEJICHUU OTPE3KOB CEKYIIUX

24 8 Teopema o KkBajpaTe KacaTeabHON 1

o5 9 Pemenue 3anau Ha TeczpeMy 0 1
KBaJIpaTe KacaTreiabHOU
Kontpoabnas padora Ne2

26 19 o Teme "IIpeoOpa3oBanue noao- 1
Ousi. MeTpuyeckue COOTHOUIEHUS
B OKpYskHOCTH"
BekTopsl 12
Onpenenenne BeKTopoB. Ouznye-

27 1 CKHI ¥ TEOMETPUYECKUIN CMBICIT 1
BEKTOPOB

28 5 CrnoxeHne ¥ BHIYUTAaHHE BEKTOPOB, 1
YMHO)KEHHE BEKTOpa Ha YHCIIO

29 3 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB, 1
YMHO)KEHHE BEKTOpa Ha YHCIIO
Pemenue 3amau o reme «Croxe-

30 4 HUE U BBIYMTAHNE BEKTOPOB, YM- 1
HOKEHHUE BEKTOpa Ha YUCIIO»

31 5 PaznoxxeHue BekTopa 1o IByM He- 1
KOJIJTMHEAPHBIM BEKTOpaM

32 6 Koopaunats! BekTOpa 1
CxkansipHoe MPOU3BEICHUE BEKTO-

33 7 POB, €ro NIPUMEHEHNE AJI HaX0XK- 1
JICHHS JUTUH U yTIIOB
CxansapHOE MPOU3BEICHHE BEKTO-

34 8 POB, €ro NIPUMEHEHNE AJI HaX0XK- 1
JICHHS JUTMH U yTJIOB
Pemienue 3a1a4 ¢ TOMOIIBIO BEKTO-

35 9 1
poB

36 10 Pemenue 3a1a4 ¢ TOMOIIBIO BEKTO- 1
poB

37 11 [IpumMeHeHre BEKTOPOB IS pele- 1
HUA 331249 PU3UKA

38 12 Kontpoabnas padora Ne3 mo 1

Teme "BekTopb1"
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JlekapToBbl KOOPAMHATHI HA

IJIOCKOCTH 9
39 1 JlekapToBbI KOOPJMHATHI TOYEK HA 1
IJIOCKOCTH
40 2 YpaBHeHUe IPAMOit 1
41 3 YpaBHeHUEe IPAMOit 1
42 4 YpaBHEHHE OKPYKHOCTU 1
43 5 YpaBHEHHE OKPYKHOCTH 1
44 6 Koopaunats! Touek nepeceH e 1
OKPYKHOCTH U MPAMOI
MeTto KOOpAMHAT IPU PELLICHUN
45 7 r€OMETPUYECKHX 3a/1a4, IIPAKTUYe- 1
CKHUX 3a7a4
16 8 MeTto KOOpAMHAT IPU PELLICHUN 1
NPaKTUYECKHX 3a/1a4
Kontponbnas paborta Ne4 mo teme
47 9 "JlekapTOBbl KOOPAMHATHI Ha IJIOC- 1
koctu"
[IpaBu/ibHBIE MHOTOYTOJILHUKH.
JITMHA OKPYKHOCTH U MJIOIIAJb 8
Kpyra. Beruncjienue njomajei
48 1 [TpaBuIIbHBIE MHOTOYTOJILHUKH, 1
BBIYHMCIICHHE UX HJIEMEHTOB
49 2 UYucno mt. JInuHa OKPY>KHOCTH 1
50 3 UYucno nt. JInuHa OKpY>KHOCTH 1
o1 4 JnvHa 1yru OKpy>KHOCTH 1
52 5 Panuannas mepa yria 1
53 6 [1nomane kpyra 1
54 7 [Inomane cekropa 1
55 8 IInomans cermMenTa 1
JIBH2KeHHS TJIOCKOCTH 6
56 1 TTorsaTHE O IBMXKEHUH MIIOCKOCTH 1
57 2 [NapannenbHbIi IepeHoc 1
58 3 [NapannenbHbIi IepeHoc 1
59 4 [ToBopoT 1
60 5 [ToBopoT 1
KonTponbHas padora Ne5 o temam
61 6 "ITpaBHIIbBHBIE MHOTOYTOJIBHUKH. 1
OKpYXHOCTb. J|BIYKEHHS TIIOCKO-
ctn"
IHoBTOpEHUE 7
62 1 W3mepenne reoMeTpudecKux BeIu- 1
yuH. TpeyroibHuKU
63 5 [TapannenbHble U EPHIEHIUKYISAP- 1
HBIE TIPSIMBIE
OxpyxHOCTb U Kpyr. ['eomerpuue-
64 3 CKHE MOCTPOCHHUS. YTJIbl B OKPYXK- 1
HOCTH
65 4 BrniucanHbIe U ONTHCaHHBIE OKPYK- 1




‘ HOCTHU MHOTOYT'OJIbHUKOB
\ HTorosasi KOHTpPOJIBLHAsA padoTa

6 5 1
67 6 BexTopbl 1
68 7 I[J'II/IHa OKPYXHOCTH U IJIOIIaAb
Kpyra
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
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