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IHHOACHUTEJIBHAA 3AIINCKA

OBHIAA XAPAKTEPUCTUKA YYEBHOI'OKYPCA "TEOMETPUSA"

(amanTupoBaHHas)

AnantupoBaHHas pabodasi mporpamma 1o yueonomy kypey "I'eomerpus” mist oOyqaromuxcs OB3
3I1P 7-9 xnaccoB pa3paborana Ha ocHOBe DenepalibHOTO roCydapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJIapTa OCHOBHOTO OO0IIEro 00pa3oBaHUs C YYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbSBIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, W TPAIUIHMA POCCUHCKOTO OOpa3OBaHMS,
KOTOpbIe 00ECIEeUnBalOT OBJAJICHUE KIIOUEBHIMU KOMIIETECHIUSIMH, COCTABIISIOIIMMH OCHOBY LIS
HENPEPbIBHOIO 00pa3oBaHMsT M CAMOPA3BUTHS, a TaKXKe IEJIOCTHOCTh OOMIEKYIbTYpHOTO,
JUYHOCTHOTO M TMO3HABATEJIbHOTO pa3BUTUA oOOyyaroumxcs. B mporpamme yyTeHBl HIIEH U
noyiokeHuss KoHiernuu pa3BuTHs MaTeMaTudeckoro oopasosanus B Poccuiickoii @enepanuu. B
smoxy HU@poBoil TpaHchopManuu Bcex chep 4eToBeUeCKON IesTeIbHOCTH HEBO3MOXHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW IMOATOTOBKH. YXKE B
LIKOJIE MAaTEMaTUKA CIIY)KUT OMOPHBIM MPEIMETOM JUIsl U3YYEHHUS] CMEXHBIX JHUCLUUIUIMH, a MOCIe
LIKOJIBI PEaJbHOM HEOOXOJMMOCTBIO CTAaHOBUTCS HEINPEPHIBHOE OOpa3oBaHHME, uTO Tpedyer
MIOJIHOIICHHOM 0a30Boii 00111€00pa30BaTENbHON MOATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKOU. ITO
00yCJIOBJIEHO TE€M, YTO B HAlIM THHU PACTET YMCIO MPOQeccuii, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHUEM MAaTeMaTUKU: U B cepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJOTUYECKUX O0JIACTSX,
U Jake B TyMaHUTAapHBIX cepax. Takum o0pa3om, Kpyr MIKOJIEHUKOB, IS KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYMMBIM PEIMETOM, PACIIUPSIETCS.

[TpakTHyeckass MOJE3HOCTh MAaTeMaTUKU OOYCJOBIIEHA TEM, 4TO €€ MPEeIMETOM SBISIOTCA
(byHIaMeHTaIbHBIE CTPYKTYPHl HAIIErO MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECCTBEHHBIC
OTHOLUEHUS OT IMPOCTEHIINX, YCBAaMBAE€MbIX B HEMOCPEACTBEHHOM OIIBITE, JI0 JOCTATOYHO
CIIO)KHBIX, HEOOXOIMMBIX MJIsi Pa3BUTUS HAYYHBIX M TPHUKIATHBIX HAeH. be3 KOHKpEeTHBIX
MAaTeMaTUYECKUX 3HAHUM 3aTPyJHEHO INMOHUMAHUE MPUHIUIIOB YCTPOMCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHHUKH, BOCHpPUATHE M HUHTEpIpeTalus pa3HOOOpa3HOM  COLMAIbHOM,
HSKOHOMHYECKOM, MOJUTHUYECKOW HH(popManuu, Manod3(@eKTuBHa MOBCETHEBHAs MpPaKTHUECKas
nesTenbHOCTh. Kak1oMy 4enoBeKy B CBOEH KU3HU MPUXOJIUTCS BBIMOIHITH PacU€Thl U COCTABIIATH
QITOPUTMBI, HAXOAWTh U NPUMEHATh (QOPMYJBL, BIAJAETh NPAKTUYECKUMU IpUEMAMHU
TreOMETPUUYECKUX H3MEpPEHUN U TMOCTPOEHWH, 4uTaTh HMH(OpMalMIO, NPEICTABICHHYIO B BUJE
TabMuL, auarpaMM M TpaduKOB, KHUTb B YCJIOBUSAX HEOINPENENEHHOCTH M IOHUMATh
BEPOATHOCTHBIN XapaKkTep ClIy4dailHbIX COOBITHI.

OnHOBpEeMEHHO C pacuIMpeHueM cep MPpUMEHEHHUs] MaTEMATUKH B COBPEMEHHOM O0IIeCTBE BCE
O0ojee BaXHBIM CTAHOBUTCSI MAaTe€MaTHYECKHM CTWJIb MBILUICHUS, TPOSIBISIOMINNCA B
OIpEeCIEHHBIX YMCTBEHHBIX HaBblKaxX. B mpouecce u3ydyeHuss MaTEMATUKH B apceHall IPUEMOB U
METOJIOB MBIIIJICHUS] YeJIOBEKa €CTECTBEHHBIM OOpa30oM BKJIIOYAKOTCS WHIAYKIMS W JeAYKLHA,
0000IIeHne W KOHKpEeTH3alus, aHalu3 M CHHTe3, KiIaccuukauus M cHcTeMaTh3auus,
abctparupoBaHue u aHajorus. OOBEKTbl MaTeMaTHYECKHX YMO3aKJIIOUEHUH, MpaBWiIa HX
KOHCTPYMPOBAHMSI PACKPHIBAIOT MEXAHM3M JIOTUYECKUX IMOCTPOEHHH, CrOCOOCTBYIOT BBIpAOOTKE
yMeHHsT (POpMyIMpOBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKJEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOE MBIIUIeHHe. Benymas ponb NpUHAUIEKUT MaTeMaTuke W B (hOPMUPOBAHHUH
QITOPUTMUYECKON KOMITOHEHTHI MBIIUIEHHS W BOCHUTAaHUM YMEHUH JeWCTBOBAaTH MO 33JaHHBIM
aJIrOpuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE M KOHCTPYHMpPOBaThb HOBbIE. B mpouecce pemeHus
3alad — OCHOBOM Y4YeOHOM JedTEeIbHOCTH Ha YpOKax MaTeMaTHKH — pa3BUBAIOTCS TaKxke
TBOPYECKAs U MPUKJIATHAS] CTOPOHBI MBILIUICHUSI.

OO0y4eHne MareMaTHKe Ja€T BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOMINXCS TOUHYIO, PAallMOHATIBHYIO
1 MH(OPMATHUBHYIO peub, YMEHHE OTOMpaTh HanOojee MOIXOSIIINE SI3bIKOBbIE, CUMBOJIUYECKUE,
rpaduuecKkue CpeicTBa IS BBIPAXKEHUS CYXKICHUH U HATJISITHOTO UX MPEICTaBICHHUS.
Heo06xoauMbIiM KOMIOHEHTOM 0011Ieil KyIbTyphl B COBPEMEHHOM TOJIKOBAaHHHM SIBJIsieTCs oO1iee
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3HAKOMCTBO C METOJIaMH TO3HAHUS JACHUCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE M METOJaX
MaTEeMaTHKH, HUX OTJIMYUN OT METOAOB JAPYTUX €CTECTBEHHBIX M TyYMaHUTApHbIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MAaTEMAaTUKH JUIsl PEIICHUS HAayYHBIX W MPHUKIATHBIX 3amad. Takum
o0Opa3om, MaTemMaTH4ecKoe oOpa3oBaHHe BHOCUT CBOM BKJIaJ B (hopMHUpOBaHHE OOIIEH KYJIbTYpbI
4eJI0BeKa.

W3ydyeHne MaTeMaTWKH TakKXKe CIOCOOCTBYET 9SCTETHYECKOMY BOCIHUTAHHIO UEJIOBEKa,
MMOHMMAHUIO  KpPacoThbl U  M3AIMIECTBA  MAaTEMATHUUYECKUX  PACCYXKACHHUH,  BOCHPUITHIO
reOMEeTpUUYECKUX GOpPM, YCBOCHHIO HI€U CUMMETPHUHU.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

OO6mue nenu uzydenus yuyeOHoro kypca «I'eomerpusi» npencrasiensl B [IOOIT OOO. Onu
3aKJIIOYAIOTCSA, NMPEX/E BCETO B TOM, YTO HAa YPOKAaX F€OMETPUU O0y4YaroUIuiics y4uTCs MPOBOAUTH
JIOKa3aTEJIbHBIE PACCYXACHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHMsI, JOKa3blBaTb HCTUHHBIE
YTBEPKACHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, ITPOBOJAUTH PACCYXKICHUS «OT IIPOTHBHOIOY,
OTJIMYATh CBOIMCTBA OT NMPHU3HAKOB, (HOPMYIHPOBATH OOpATHBIE YTBEPKACHUSI. B 00ydeHnn yMEeHUIO
paccyk1aTb COCTOMT BaKHOE BOCIIUTATEIILHOE 3HAUEHUE U3YYECHHS T€OMETPUH, NIPUCYLIEE UMEHHO
OTE€YECTBEHHON MaTEMAaTUUYECKOMH 1IKOJIE.

Bropoll 1enpl0 M3ydeHuss T€OMETPUHN SIBISETCS UCIOJIB30BAHUE €€ KaK MHCTPYMEHTa IpHU
pELIeHNH KaK MaTeéMaTU4YeCKUX, TaK U MPaKTUUYECKHUX 3a]ay, BCTPEUAIOLIUXCS B pPEalbHON KU3HHU.
OTOMY COOTBETCTBYET BTOpPasi, BBIUMCIMTEIbHAS JIMHUSA B HU3Y4EHHHM TeOMETpuu B Lkose. Jlius
TOTO  YYMTENI0O PEKOMEHAYeTCs TOoAOMpaTh 3aJadd  MPAKTHYECKOTo  Xapakrepa  Jis
paccMaTpUBaeMbIX TEM, YUYUTh OOYYaIOLIMXCA CTPOUTh MaTeMaTHUYeCKHEe MOJAEIH peallbHbIX
KU3HEHHBIX CHUTYyaluil, NPOBOJUTH BBIYUCIEHHUS W OLIEHUBATh aJ€KBATHOCTb I1OJYYEHHOI'O
pesyinbrara. KpaliHe BaxHO IOAYEPKUBATH CBS3M TE€OMETPUU C JAPYTUMH IIPEeIMETaMH,
MOTHBHUPOBATh UCII0JIb30BAThH OIPENEICHHS TEOMETPUUYECKUX (DUTYP U MOHATUHN, JEMOHCTPUPOBATh
IIPUMEHEHHE MOJYYEHHBIX YMEHUH B (U3UKE U TEXHUKE. DTU CBsI3U HauboJsee SpKO BUJIHBI B TEMax
«Bekropel», «TpuroHomerpruuyeckue CcooTHOmIEHUs», «Merox koopauHat» U «Teopema
[Tudaropanr.

Koppekuuonnsbie 3a1aun:

. ®opmMupoBaTh NO3HABATENbHbBIE HHTEPECHI 00YUAIOUINXCS C 3aAEPHKKOM
MICUXUYECKOT0 pa3BUTHs, BapuaHT o0yuenus 7, (3I1P) u ux camoobpazoBaTenbHble
HaBBIKH,

= CO3J1aTh YCJIOBMS JUIs Pa3BUTHS 00y4arOIIErocsi B CBOEM MEPCOHATIbLHOM
TeMIIe, UCXO0/Is U3 ero 00pa30BaTENbHBIX CIIOCOOHOCTEN 1 MHTEPECOB;

. Pa3BUTH MBIIIJIEHUE, TAMATh, BHUMaHKE, BOCIIPUATHE YEPE3
WH/MBUYaJIbHBIA pa31aTOYHbIN MaTepua;

= MIOMOYb MIKOJIbHUKAM IPUOOPECTH (JOCTUTHYTH) YPOBHS 00pa30BaHHOCTH,

COOTBETCTBYIOLIETO €r0 JINYHOMY IOTEHIMATY 1 00€CIEUNBAOIIEr0 BO3MOKHOCTh
MPOAOIKEHHs 00pa30BaHUs U JalbHEHUIIETro pa3BUTHUS;

. Hay4uTh OOIIMM NMPUHIUIIAM [TOCTAHOBKH U PEIIEHUS T03HABATEIbHBIX
npobJeM: aHaIK3Yy LeJel U pe3ylbTaToB; BBIABICHUIO OOIIETO U Pa3IUYHOIO;
BBISIBJICHUIO MPEIOCHUIOK (T.€. aHaJIU3 YCIOBUl, 000CHOBaHUE, BbISIBJICHUE MTPUYH).

JuddepeHupoBaHHASA NIOMOLIb AJIs1 00Yy4AKOLIHUXCSH:

. WHCTPYKIHUS YUUTENS ISl OCBOCHHSI paObOThI C MaTepHATIOM,

. MePEKOHCTPYUPOBAHUE COICPKAHUS YIeOHOTO MaTepraia ¢ OpueHTaIuen
Ha 30HY ONMXKAKNIIero pa3BUTUS YUCHHKA,

. OTI0pa Ha )KMU3HEHHBIN OMBIT peOEHKa,

. UTOT BBICTYIUICHHUSI 00YYaIOIINXCS 10 AITOPUTMY-CITHUCHUS IS
00CYKJIeHHS aHallu3a OTBETa

= BKJIFOUEHHE Pa3HOOOPA3HBIX WHANBUAYAIBHBIX (DOPM MPETOTHECCHUS
3aJlaHuH,
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. MCIOJIb30BaHKE 0oJiee MUPOKON HATTISIAHOCTH U CIIOBECHOW KOHKPETH3AIIUU
OOIIMX TOJIO)KEHUH OOJBIIUM KOJIHYECTBOM HAIIAIHBIX MPUMEPOB U YIPAXKHEHHM,
TUIAKTUYECKUX MaTepUaJIOB,

. WCIIOJIb30BaHUE TMpU MPeoOpa3oBaHUM U3BJICYEHHON HHOpManuu U3
yuyeOHMKa W JOMOJIHUTEIBHBIX HMCTOYHUKOB 3HAHWHA OMOPHOW ajlrOpUTM - CIHYCHUS,
OTIOPHOM CXEMBI aJITOPUTMA

. UCIIOJIb30BAHUE 33aHUI WHANBUAYAIBHOTO COACPIKAHHS

. (bopMHpOBATh O3HABATEIILHBIE HHTEPECHI 00YUAIOLINXCS U UX
caM000pa30BaTelibHbIC HABBIKH,

. CO311aTh YCIIOBHS JUIs Pa3BUTHS 00yYarOIIErocsi B CBOEM MEPCOHATLHOM
TEMIIe, UCXO/IS 3 €ro 00pa3oBaTEeIbHBIX CIOCOOHOCTEH U MHTEPECOB;

. Pa3BUTH MBIIUICHUE, TAMSITh, BHUMAaHUE, BOCIIPUATHE Yepe3
VHIUBHUIyaJIbHBIN pa3gaTOYHbIA MaTepual;

. MIOMOYb MIKOJIBHUKAM IPUOOPECTH (JOCTUTHYTH) YPOBHS 00pa30BaHHOCTH,

COOTBETCTBYIOLIETO €ro JINYHOMY OTEHIMATY U 00€CIeUnBaIOIEr0 BO3MOKHOCTh
IIPOJOJKEHHSI 00pa30BaHus U NaJbHEHILIEro pa3BUTHS,

. Hay4YMTh OOIIMM IPUHIMIIAM TOCTAHOBKU U PEIlIeHHs T03HaBaTEIbHbBIX
poOIeM: aHAIK3Y LEeJIeH U Pe3yNIbTAaTOB; BRISABICHUIO OOIIETO U PA3IMIHOTO;
BBISIBIICHUIO NPEANOCHUIOK (T.€. aHaJIU3 YCIOBUI, 000CHOBaHUE, BIBICHUE IPUYMH).

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo ydeOHOMY MaHy B 7-9 kiaccax wusydaercs ydeOHbBIH Kypc «l'eomerpusi»,
KOTOPBIN BKJIFOYAET CIIEIyIOIMe OCHOBHBIE pa3fielibl conepkanus: «I'eomerpruueckue GUrypsl u ux
CBOMCTBa», «lI3MepeHue IeOMETPUYECKHX BEIMYUH», a TaKxke «J/lekapToBbl -KOOpAMHATHI HaA
IUIOCKOCTUY, «BekTopbl», «JIBrxkeHus miockoctu» u «IIpeodbpasoBanus nogo0us».

Y4eOHbIH MJIaH IpeayCcMaTPUBAET U3yUeHUE TeOMETpUU Ha 0a30BOM ypOBHE, HCXOS U3 HE
MeHee 68 yueOHBIX 4acoB B yueOHOM IOy, BCETo 3a Tpu roja o0y4yeHus — He meree 204 yacos.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUA» (IIO TOJAM OBYUYEHUA)
7 KJIACC

Havanbuble moHATHs reomerpuu. Touka, mpsmas, OTpe30K, Jiyd. Yroy. Buasl yrios.
Beprukansable U cMexkHbIE yribl. buccektpuca yria. Jlomanas, MHOroyroiasHuk. [lapamnensHocTs
U NEPIIEHUKYJISIPHOCTD NPSIMBIX.

*Cummerpuunble  ¢urypbl. OCHOBHBIE CBONCTBa OCEBOU CI/IMMeTpI/II/I*l. [Tpumepsl
CUMMETPHUU B OKPYKAIOIIEM MUPE.

*OCHOBHBIE ITOCTPOEHHUSI C TOMOLIBIO IUPKYJIS U IMHEHKU™.

Tpeyronsuuk. Beicota, Menuana, OuccekTpuca, HX cBoiicTBa. PaBHOOenpeHHBIN U
PAaBHOCTOPOHHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyrojapHUKa.

CpoiicTBa W TpU3HAKU pPaBHOOEAPEHHOrO TpeyroibHUKA. IIpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpHU3HAKU NapauienbHbIX NpsAMbIX. CyMMa YIJIOB TpeyrosibHHMKa. BHemHue
YTJIBI TPEYTOJIbHUKA.

[TpstmoyronbHbI  TpeyrosibHUK. CBOMCTBO MeAWaHbl NPSIMOYTOJBHOTO TpPEYroJIbHHKA,
NMpoOBEACHHOM K  TuUnoreHy3e. [Ipu3Hakum paBeHCTBa  NPSIMOYIOJBHBIX  TPEYTOJbHHUKOB.
[IpsIMOYTOTBHBIN TPEYTONBHUK ¢ YTiioM B 30°.

HepaBeHnctBa B reoMeTpun: *HepaBEHCTBO TPEYrOJbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OOJbIIEM yriie U OoJblIel CTOpOHE TpeyroyibHuKa. [lepneHuKyIsp 1 HaKJIOHHA.

! 351ech u manee * * 0GO3HAYCHBI TEMbI, H3Y4EHHE KOTOPBIX IPOBOMTCS B 03HAKOMHTEIBHOM Iuiane. Ilexaror
CaMOCTOSITEITBHO OTpeIeIsieT 00beM H3ydaeMoro MaTepHana.
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*T'eomerpuueckoe MecTo ToueKk.* BHCceKkTpuca yria M CepeJUHHBIN NMEePHeHIUKYISp K
OTpE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOpAa M JuaMeTp, UX CBOHCTBAa. B3auMHOe pacrnoiokeHue
OKpPY>KHOCTH U npsiMoii. KacaTenpHas u cexymas K OKpykHOCTU. OKpy>KHOCTb, BIIUCAHHAs B YIOJl.
Bnucannas u onucanHas OKPY’KHOCTHU TPCYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamienorpamm, ero mnpu3HaKd U CBoicTBa. YacTHble ciayyau
napaieIorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBaapaT), MX MpPHU3HAKH W CBOWCTBa. Tpamerws,
paBHOOOKas Tparenus, e€ CBONCTBa U pu3Haku. [IpsiMoyronbHas Tpamneuus.

*Meton ynBoenust Mmeauansbl. LleHTpanbHas cuMMeTpusi.

Teopema @aneca u TeopeMa O NPOMNOPLUUOHANBHBIX oOTpe3kax. CpeaHue IUHUH
TPEyroJbHHUKA U Tpanenuu. LIeHTp Macc TpeyroipHuKa.

[TogoGue TpeyrosbHUKOB, Koddduiment mogodus. [IpusHaku mogoOusi TpeyroabHUKOB*.
[Tpumenenne nog00HSs IPH PEIICHUH PAKTUIECKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. @opmysbl A IJIOMAAN TPEyroJbHUKA,
napajuiesiorpaMma, pomoa u tpanernun. OTHOIIEHUE TUIOIACH MOA00HBIX QUTY.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn MpaKTHYECKUX 3a7ad.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro Yrjla MpsIMOYTOJBHOTO TpeyroidbHuKa. (OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKASCTBO. TpuroHomerpuueckue dynkiwu yrios B 30°, 45° u 60°.

Brucannbie W UEHTpajdbHbIE YIJIBI, YIOJd MEXKIy KacaTelbHOW W XOpHO. YTIbI MEXAy
XOpJaMH M CEeKyIIMMHU. BrucaHHbIe W OMHMCAaHHBIE YETHIPEXYTOJbHUKU. B3auMHOE pacroioxeHune
IByX okpyxkHocteil. Kacanue okpyxHocteit. OOmiye kacareabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0° ngo 180°. OcCHOBHOE TPHTOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEIACHHUSL.

Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemieHue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noao6us. [ToqoGue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BEIECHUU OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTelbHOI™.

BekTop, mnmHa (MOAyNb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, IMPOTHUBOIOJIOKHO
HaIIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, ONEpallUd Haj
BEeKTOpaMH. Pa3znoxeHue BeKkTOopa MO JABYM HEKOJUIMHEapHbIM BekTopaM. KoopaumHaTbl BeKTOpa.
CkansipHO€E ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIUIS HAXO0XKJIEHUS JIJIUH U yTJIOB.

JlekapToBbl KOOpJIMHATBl Ha IJIOCKOCTU. *YpaBHEHHS MPSIMOW™ M OKPYXHOCTU B
KOOpJAMHATAax, [IEpEeCEUEHNE OKPY>KHOCTEN U MPSMBIX. MeTo1 KOOpAUHAT U €T0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHUKH. [[nMMHA OKpyKHOCTH. ['pamycHas U paauaHHas Mepa yria,
BBIUHCIIEHHE JUIMH OyT OKpy>kHOCTeH. [lnomanp kpyra, cektopa, cerMeHTa.

* JIBMOKEHUS TNTIOCKOCTH U BHYTPEHHUE CUMMETPHUH (GUTYp (JI€MEHTApPHBIC TIPEICTABIICHNUS).
[Tapannensuslii nepeHoc. [ToBopot™.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOEHHUS TIporpamMMmbl YyueOHOro kypca «['eomerpusi»
XapaKTEPU3YIOTCS:



1) naTpuoTHYeCcKOe BOCIUTAHHE:

IIPOSIBIECHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHWEM K JOCTHXEHHUAM pPOCCHUMCKMX MaTeMaTHMKOB U POCCHHCKOM
MaTEMaTHYECKOM IIKOJIbI, K UCIIOIb30BAaHUIO ATUX JOCTMIKEHUN B IPYIMX HAayKaxX Y MPUKIIAJIHBIX
chepax;

2) rpaIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TFOTOBHOCTBIO K BBIIOJHEHUIO O0SI3aHHOCTEH TIpakJaHMHA M pealn3aluu €ro Ipas,
NpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX ()YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBJICHUH, MPOLEAYp I'PakJaHCKOro O0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX MPOOJIeM, CBSA3aHHBIX C MPAKTHUYECKUM MPHUMEHEHHEM JIOCTHKCHUN
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX IPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTHBHOE y4yacTHE B PELICHUU NPAKTUYECKUX 3aJady MaTeMaTHYecKOH
HANpPaBJICHHOCTH, OCO3HAHHEM BaKHOCTU MAaTEMAaTUYECKOrO 0O0pa3oBaHMs HA MPOTSHKEHHH BCEH
KHU3HU U1 YCHEIHONW Npo(ecCHOHANBbHOM NesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U IOCTPOEHMEM WHIUBUIYaIbHONW TpPAEKTOPUM OOpa3oBaHUA U
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) hcTeT4ecKoe BOCTUTAHHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a/a4, PELICHUH, pacCyX/IeHU!, YMEHUIO BUJIETh MaTEMATUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpHUEHTAlMe B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YEJIOBEKa, MNPHUPOAbI M OOIIECTBa, NOHWMaHHEM
MaTeMaTHYeCKOM HayKM Kak cgepbl YelOBEYECKOW JesTEeIbHOCTH, ATAlloB €€ pa3BUTHUS U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIM3ALIMHU, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKU U MaTeMaTH4YeCKON
KyJbTYpOH Kak CpEACTBOM IIO3HAHUS MHpPA, OBJAJEHHEM IMPOCTEHIIMMH HaBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢usnyeckoe BocmUTaHWe, (OpMHpOBaHME  KYJBTYPHI  3I0POBbSI M
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

FOTOBHOCTBbIO NPHUMEHATh MAaTeMaTHYeCKHe 3HaHUS B HHTEpecax CBOEro 370pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a ’KM3HM (37J0pOBOE NMUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIIbIXa, peryispHas (u3nyeckas aKTHMBHOCTh), C(HOPMHUPOBAHHOCTBIO HAaBBIKA pediexcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOI'0 JK€ MpaBa JIPyroro 4eiaoBeKa;

7) IKOJIOTHYECKOe BOCTIUTAHUE:

OpUEHTalle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUM JJIs pellieHus 3ajad B o0JacTH
COXPaHHOCTH OKpY’Karolled cpepl, IUIAHHPOBAHUS IOCTYNKOB M OLIGHKM MX BO3MOXKHBIX
MOCIEACTBUM JUIsl OKpY’KaIoLIEeH cpebl, 0OCO3HAaHUEM TJI00aIbHOIO XapakTepa 3KOJOTHYECKHX
npo0JeM U myTel ux pereHus;

8) amanTanus K M3MEHSIOMMMCSH YCJTOBHSM COIMAILHOI M MPHPOIHOI cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBHUSIX HEOINPEAEIEHHOCTH, NOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO I€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX

moael, mpuoOpeTaTb B COBMECTHOM JI€ATENbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OIBITA JPYIHUX;

HE00X0IMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie GOpMyIUpPOBaTh UJIEH,
MOHATHS, THUIOTE3bl 00 0OBEKTaX U SIBIEHHUSIX, B TOM YMCJIE paHee HEU3BECTHBIX, OCO3HABATh
NePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAI[MIO, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPeOYIOLIMH KOHTpPMEp, KOPPEKTHPOBATh NPUHHMAEMbI€ pPELICHUS WU
neicTBus, GopMyIupoOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.
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METAIIPEJMETHBIEPE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBUSA

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIC NPU3HAKU MaTEeMaTHUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOLICHUHA MEXIy MOHATUAMM, (OPMYIHPOBATH OIpPENENICHUS IOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHMSA JUIsl 00001ICHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (opMynupoBaTh W NpeoOpa3OBHIBATH CYXACHUS: YTBEPIUTEIbHBIC H
OTpHLIATENIbHBIE, €ITUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NIPOTUBOpeUns B (paKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, Ipeararb KPUTCPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHIi;

JieNlaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX U WHAYKTHUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBA MAaTEMATUUYECKUX YTBEPKACHUHN (IpsAMBIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITEJIBHO HECJOXKHBIE J0Ka3aTesIbCTBA MaTeMaTHMYeCKUuX (DaKTos,
BBICTPANBaTh apryMEHTALUIO, TIPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

BbIOMpaTh crnoco0 pemieHuss y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pemieHusi, BEIOMpaThs HanOoJee MOIXOMSIINN ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciaeaoBaTelLCKHE AeiCTBHUA.

UCIIONIB30BAaTh  BONPOCHI KAk  HCCIENOBATeNIbCKHMM  MHCTPYMEHT  IO3HAHUS,
dbopMyIUpoOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEeMY, CAMOCTOSITEEHO
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIOTE3Yy, apryMEHTHPOBATh CBOIO
HO3UIUI0, MHCHHE,

MPOBOJIUTHh IO CAMOCTOSITEILHO COCTaBJICHHOMY IUJIaHY HECIOXKHBIA DKCIIEPUMEHT,
HEOOJIBIIIOE HWCCJIEOBAaHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO  (OpMyJIHpOBaTh  OOOOIIEHHs] W  BBIBOJABI 10  pe3yJibTaTaM
MPOBEAEHHOTO HAOMIO/IEHUS, MCCIENOBAHUS, OIEHUBATh JIOCTOBEPHOCTH MOTYyYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 000OIIEHUIA;

IMPOTrHO3MPOBATH BO3MOKHOC PA3BUTHUC IMPOLECCA, a4 TAKIKC BBIABUTAaTb HPCAINIOJIOKCHUA
0 €ro Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unopmanueii:

BBIABJIATE HCJOCTATOYHOCTh U U30BITOYHOCTD I/IH(I)OpMaLII/II/I, JaHHBIX, HCO6XOI[I/IMLIX JJIA
pCUICHUS 3a1a4u;

BbIOHpaTh,aHATTU3UPOBATh,CUCTEMATH3NPOBATEUUHTEPIIPETUPOBATEUHPOPMAIHIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

BBIOMpATh GOpPMY MpeACTaBIeHUS HH(POPMAIIUKN U WILTIOCTPUPOBATDH pelIaeMble 3a]jauu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH 110 KPUTEPHSIM, IIPEUIOKEHHBIM YUUTEIEM HIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHUBepcaibHble yueOHbIe 1eHCTBHUS:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJACHHUSI B COOTBETCTBHM C YCIOBUSMHU M LEISIMHU

oOmIeHus, SICHO, TOYHO, T'PaMOTHO BbIpaXkaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U

IIICBMEHHBIX TEKCTaX, JaBaTh IOSACHEHUS I10 X0y PELICHHs 3aJadyd, KOMMEHTHUPOBATh
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MIOJIYYECHHBIH pEe3yibTaT;

e B X0Je 00CYXXICHHUS 33JaBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi TeMbl, IPOOIEMBI,
pelaeMoil 3aauu, BHICKA3bIBaTh HJIEH, HAIIEJICHHBIE Ha TIOUCK PEIICHUs, COTIOCTABIIATh
CBOM CYXKJICHHUS C CY>KJICHUSIMU JAPYTUX YUaCTHUKOB JUANOra, 0OHAPYKUBATh PA3IUUUEH
CXOJICTBO TO3MLIUH, B KOppeKkTHOH ¢(opme QopMmynupoBaTh pas3HOTIacus, CBOH
BO3PAXKCHHUSI,;

® [IPEICTaBIATH PE3yJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, HUCCIICAOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (popMmar BBICTYIUIGHHSI C Yy4€TOM 3a/lad Mpe3eHTalUud U
0COOEHHOCTEH ayAUTOPHH;

® [OHUMAaTh U UCIOJIL30BATh MPEUMYIIIECCTBA KOMAHIHON U WHINBUAYAIBHON pabOThI pU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a71ay;

® [IPUHUMATH IIeJIb COBMECTHOU JIEATENBbHOCTH, TNIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThl, pactpeaensaTh BUABI paboT, J0rOBapuBaThCS, 0OCYKIaTh MPOIECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBHITIOIHATH CBOIO YacTh PA0OTHI M KOOPIUHUPOBATH CBOU JICHCTBUS
C IpYIMMHU YJI€HaMH KOMAaH[Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIWI MPOIYKT
0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIe 1eliCTBUS

Camoopranu3aums:
® CaMOCTOSATENIbHO COCTaBIATh IUIAH, AIrOPUTM pEIIeHHs 3aJaud (WIK €ro 4acTh),
BBIOMPATh CHOCOO0 pemeHus ¢ Y4ETOM HMEIONIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapUaHThl PEIIEHUH ¢ y4EéToM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJ/Ib, IMOLMOHATbHBII MHTE/LIEKT:
e BJaJeTh CIIOCOOAMU CaMONPOBEPKH, CAaMOKOHTPOJIS Mpoliecca U pe3yibTaTa perieHus
MaTeMaTHYEeCKON 3ajjauu;
® TPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a]1a4d, BHOCHTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHUBaTh COOTBETCTBUE PE3yibTaTa ACATEIbHOCTHU MOCTABJICHHON LEJNU U YCIOBUSM,
OOBSICHATH IPUYHHBI IOCTHYKEHUS MM HE TOCTHIKEHUS 11e]TH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IIJITAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ®EJEPAJILHON PABOYEN
[MTPOT'PAMMBI KYPCA «I'EOMETPUS» (110 TOAAM OBYUEHUM)

OcBocHHE y‘-IC6HOFO Kypca «FCOMCTpI/IH» Ha YPOBHC OCHOBHOI'O O6H.l€l“0 06pa30BaH1/1;1
JOJIKHO o0ecneynBaTh JOCTHIKCHUE CIICAYIOIHX NPEIMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB:

7 KJIACC

Pacno3naBate HM3y4deHHbIE Te€OMETpHUYECKHE (UTYpBI, ONpenensiTb UX B3aUMHOE
pacnosoxkeHue, u300paxkaTb reOMETPUUECKHE (PUTYpBI; BBHIOIHATH YEPTEXKU MO YCIOBHUIO 3a/Ia4H.
W3MmepsATh NMHENHBIE W YIJIOBBIE BEIMYMHBI. Pemiare 3a1auu Ha BBIUMCIIEHHME JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jenatb rpyOyio OLEHKY JMHEHHBIX U YIJIOBBIX BEJUYMH NPEAMETOB B peabHOW KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX OOBEKTOB I10 MOPSIIKY BETHUNHBI.

CrpouTh 4epTexu K reoOMETPUYECKHM 3a7adaM (C HCIOJIb30BAaHHUEM CMBICIOBOM OMOPBHI:
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HaABOJSIINE BOIIPOCHI W/WIIK allTOpUTMA YU€OHBIX ACHCTBUI).

[Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJILHUKOB, HCIIOIb30BaTh MPU3HAKH U CBOICTBA
paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUH 33]1a4.

[TpoBOAUTH MOKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs TNpU3HAKaMU pPaBEHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MeIHaHbl, NPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYroJbHUKA, B  PEUICHUH
reOMETPHUECKUX 33124 (C UCTIOIH30BAHUEM 3PUTENFHON HATJISTHOCTH W/ BepOAIbHOM OMOPEI).

OnpenensaTh napayuieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapauieIbHOCTh MPSAMBIX C IOMOLIbIO PAaBEHCTBA PACCTOSIHMM OT TOYEK
OJIHOM MPSIMOM JIO TOYEK APYTrou MpsiMOH.

Pemats 3amaumn Ha KieT4aroi Oymare.

[IpoBOAMTHL BBHIYMCICHUS KM HAXOIUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B
re€OMETPUUYECKUX 33Ja4ax C MCIOJb30BAaHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOIOYTOJIbHUKOB,
CBOMCTB yTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH JBYX MapasuiebHBIX MPSMBIX ceKyiei. Pemath
MIPaKTUYECKHE 3a/1a4l HA HAXO0X/IECHUE YTJIOB.

HmeTs npecTaBieHne O MOHITHE TEOMETPUUECKOTO MECTa TOUEK.

@opMyIupOBaTh ONpPEAENICHUsI OKPYKHOCTH M Kpyra, XOpAbl U JAMAMeTpa OKPYKHOCTH,
M0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSITh 3TU CBOWMCTBA MIPH PEIICHUH 3a]1a4.

OpueHTUpOBaTbCS B TMOHSATHUSX: OMHMCAHHAs OKOJO TPEYroJbHUKA OKPYKHOCTb, LEHTP
OINMCAHHOH OKpYyXHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (PaKTaMH O TOM, YTO OHCCEKTPHUCHI
YIJI0B TPEYroJIbHUKA MEPECEKAOTCsl B OJHOW TOYKE, U O TOM, UTO CEpeIUHHbIC MEePIEHANKYISIPhI K
CTOPOHAM TPEYTOJIbHUKA MEPECEKAI0TCS B OJIHOM TOUKE.

OpueHTUpOBaTbCS B TMOHATHSIX W ONEpPUpPOBaTh Ha 0a30BOM YypOBHE: KacaTelbHas K
OKpPY’KHOCTH, T€OpEMa O MEPHEHIUKYISIPHOCTH KacaTelbHOW U pajuyca, IPOBEAEHHOIO K TOUKE
KacaHUs.

HmeThs mpeacTaBieHUE O MPOCTEHIIMX T'€OMETPUUYECKUX HEPABEHCTBAX, UX MPAKTUYECKOM
CMBICIIE.

[TpoBOAUTH OCHOBHBIE T€OMETPUYECKHE MTOCTPOSHUS C TOMOIIBIO LHUPKYJIS U JINHEHKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BH/IBl YETBIPEXYTOJIBHUKOB, HX DIJIEMEHTHI, IOJb30BaTbCSA HX
CBOMCTBaMH IPH PELICHUH F€OMETPUUYECKUX 3a]au.

OpueHTHPOBATHCS B MOHATUHN — TOYKHU MIEpEeCeUeHMsI MEMaH TPEyrojJbHUKa (LIEHTpa Macc) B
pelIeHnn 3a1au.

Bnaners nmoHsATHEM CpelHEH JIMHUU TPEYrojbHUKA W Tpalleluu, NPUMEHATh UX CBOWCTBA
IIpU PELIEHUU MPOCTEHIINX reoMeTpuuecKkux 3aaad. MMmers mpexacraBienue o teopeme daneca u
TEeopeMe O MPOIOPIHOHATIBHBIX OTpe3Kax, MPUMEHATh UX JJs peIIeHUs MpaKkTHYecKHX 3amay (c
OTIOPOI Ha 3PUTENBHYIO HAIJIAHOCTD).

[TpuMeHATh NpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHUH HECIOXKHBIX I€OMETPUYECKUX
3ajau.

[Tonwp3oBatbest Teopemoii [Tudaropa 1st perieHust FeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnanerp MOHATHSMH CHHYCa, KOCHHYCAa M TaHTE€HCAa OCTPOro Yyrja MpsMOYTOJIBHOIO
TpeyroiabHUKa. [lonb30BaThCS ATUMHU MOHATUSAMM JJISl PELICHUs MPaKTHYECKUX 3ajnad (mpu
HEOOXOMMOCTH C OMOPOH Ha AJITOPUTM MPABUIIA).

Boraucnare (pa3nuuHbIMH crioco6aMu) (¢ Ormopoii Ha CIpaBOYHYIO WH(GOPMAIIMIO) MJIOIA b
TPEeYroJbHUKA U IJIOLAAN MHOTOYTOJIBHBIX GUTYD (MOJIB3YACh, IJIe HEOOXOAUMO, KAJTbKYJIATOPOM).
IIpuMeEHSTh MOTY4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Bnanerp NOHATHUSMH BIMCAHHOTO U IIEHTPAJIBHOTO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIjax, yrilax MeX1y XOpAaMH (CEKYLIMMH) U yIile MEX]y KacaTelbHON U XOpJIoH Ipu

pELIeHNH TPOCTEHIINX FreOMETPUYECKHX 3a/1au.
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Brnagerp TOHATHEM OIMUCAaHHOTO YETHIPEXYTONbHUKA, MPUMEHSTH CBOWCTBA OIMHMCAHHOTO
YeTHIPEXYTOIbHUKA TPU PEIICHUH MTPOCTEHIIHX 3a/1a4.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE MOJICIH IS
3aJa4 peaIbHOM KU3HH U MPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHUEM MOJI00US U
TPUTOHOMETpHH (TIOTB3YSCH, TIe HEOOXOAUMO, KATBKYISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHUE (DYHKIIMHU OCTPBIX YIJIOB, HAXOAUTH C UX IMOMOIIBIO pa3IMYHbIE
JIEMEHTHl MPSIMOYIOJbHOIO TPEYTOJIbHUKA («pEIIEHUE MPSIMOYrOJbHBIX TPEYrOJIbHUKOBY).
HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JJTMHBI M YTJIIbI 17151 HETAOJIMYHBIX 3HAUCHUH.

[Tons3oBatbest (opMynaMu MPUBENEHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKJIECTBOM
JUIE HAaXOXACHUS COOTHOUICHWH MEXAYy TPUTOHOMETPHUYECKUMH BEIWYMHAMHU (C OHOpPOH Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JUISI HAXOXICHUS PA3IUYHBIX JIEMEHTOB
TPEeyrojibHUKa («peleHue TPEeyrojJbHUKOB»), MPHUMEHATh HUX IMpPH pPElIeHUH MPOCTEHIINX
TEOMETPHUECKUX 3a]1a4.

Brnaners nonstusMu npeoOpazoBaHMs 10100US, COOTBETCTBEHHBIX 3JE€MEHTOB IMOJOOHBIX
¢uryp. Ilonb30BaThCsi CBOMCTBaMHU MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHMCIATH JJIMHBI U
HaXOJUTh YIIbl Y MOJ0OHBIX (uryp (Mo anropuTMmy y4deOHbIX nercTBuil). [IpumeHsTH CBOliCTBa
o100 B MPAKTUYECKHX 3a7adaxX. YMETh MPUBOAUTH IPUMEPHI IOJOOHBIX (PUTYP B OKpYKAIOIIEM
MHUpE.

[Tonp3oBaTbesi TeOpeMaMu (IO BH3YalIbHOH OMOpE) O MPOU3BEICHHH OTPE3KOB XOpI, O
IIPOU3BEJCHNN OTPE3KOB CEKYILINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, TOHUMATh HMX TEOMETPHUYECKHMH W (U3UYECKUH CMBICT,
IPUMEHATh HX B pELICHHMM T€OMETPUYECKUX U (u3Mdeckux 3anad. lIpumeHsTs ckanspHoe
MIPOU3BECHNE BEKTOPOB JJIsl HAXOXKACHUS IJIMH U YTJIOB.

[Tonp3oBaTbcss METOJOM KOOpAMHAT HA IUIOCKOCTH, TIPHUMEHSATh €ro B PpEIICeHUU
reOMETPUYECKUX U TPAKTUIECKUX 3a]1ad.

Braners MOHATHSAMM NMPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH, JUIMHBI JTYTU
OKPYXKHOCTH WM PaJIMaHHON MEpHI yriia, yMETh BBIYHMCIATH IUIOIIAAbh Kpyra U €ro yactei (¢ ornopou
Ha cIipaBo4HyI0 MH(popMaruio). [IpuMeHsTh MoTydeHHbIE YMEHUS B IPAKTHUECKUX 3ajayax.

Haxomute ocu (Miu IEHTPHI) CUMMETPUU (GUTYp, TMPHUMEHSTH ABIDKEHHS IUIOCKOCTH B
MPOCTEHIINX CIydasX.

[TpuMeHATh TOMYYEHHBIC 3HAHWS HA MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE MOJIENH IS
3aJa4 peaylbHOM *KM3HHU U NMPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM MOJ00Us U
TPUTOHOMETPUYECKHUX (QYHKIHH (ITOJIb3YACH, T1€ HEOOXOAUMO, KAIbKYISITOPOM).

ConepxaHue KOPPEKIIMOHHOI eATeJIbHOCTH:

Temm ypoka J0KE€H COOTBETCTBOBATh BOZMOXKHOCTSIM YUEHHKA; YETKO 0000IaTh KaXK/IbIi 3Tan
ypOKa; HOBBIN y4eOHBII MaTepuai 0OBACHATH 10 YaCTSAM; BOIIPOCH! (POPMYITUPOBATH YETKO U
SICHO; JIOMAIIIHHE 3aJIaHus JOJDKHBI Mpeo0iaiaTh IpakTHUecKue, Tak Kak ydaummes ¢ 3[1P nyxna
UMEHHO CMOCOOHOCTh MPUMEHATH 3HAHUS B IPAKTUYECKOH 1€ TENbHOCTH;
Ha KaXXJ0M YpOKe 00s13aTellbHa cJI0BapHas padoTa; MEepeKIoYaTh C OJHOIO BUA JESTEIbHOCTH Ha
JPYyToii; pa3HOOOPa3UTh BUABI 3aHATUIN; UCIIONB30BaTh TUAAKTUIECKUNA MaTepHall, HarJsAHOCTD,
UTPOBBIE MOMEHTBHI.

['maBHoe, uTOOBl  WH(OpMATHBHAs U  JAEATENBHOCTHAs  HACBIIIEHHOCTb  YpOKa
COOTBETCTBOBAJIa NCUXO(PU3NUECKUM BO3ZMOXKHOCTSIM peOeHKa.
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TEMATHYECKOE IIJTAHUPOBAHUE

Temaruueckoe IJIaHUPOBAHUE W KOJMYECTBE YacOB, OTBOJAMMBIX HA OCBOCHHE KaXKIOW TeMbl ydeOHOro mnpeamera «MaremaTukar
denepanbHON aNanTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUsS OOYYAIOMIUXCS C 3aJePIKKOM
MICUXUYECKOTO PAa3BUTHUS, B IIEJIOM COBMAJAlOT C COOTBETCTBYIOUIMM pa3zaeioM (enepanbHoil paboyeil mporpammbl yd4eOHOro mpeaMmeTa
«MatemaTka» o0pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO 00mIero oopaszoBanus. [Ipu stom OpraHu3zaiusi BipaBe camMa BHOCHTh M3MEHCHHS B
coJiep’KaHuE M pachpesiesieHde y4yeOHOro marepuaina Mo rojaM oOydeHHs, B MOCIEAOBATEIbHOCTh M3YyYEHHUS TeM U KOJIMYECTBO YacoB Ha
OCBOCHHUE KXKIOW TEMBbI, ONpPEICICHHE OpraHU3aluOHHBIX (GopM oOydeHus W T.1. OOOCHOBAHHOCTH JAHHBIX WM3MEHCHUU OMPEIeIIeTCs
BBIOpaHHBIM OOpa3oBarenbHON opranuszanueidr YMK, mHAUBHIYyanbHBIMU TCHUXO(PU3UYECKUMU OCOOCHHOCTSMU KOHKPETHBIX OOYYAroIIMXCS C
3[IP, cremeHbI0 YCBOGHHOCTH HMH Y4YEOHBIX TEM, PEKOMEHIAIMAMU 10 OTOOpY M ajanrtanuu y4eOHOro Marepuaja I0 MaTeMaTHKe,
npecTaBieHHbIMU B [loscHUTENbHOM 3amucKe.

TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUSA» (IIO 'OJJAM OBYUYEHUS)

7 kaacc (He meHee 68 u)

HasBanmue
pa3neJa (Tembl)
OcHoBHOE cogepkaHue OcHoBHBIC BUbI 1eSITEIbHOCTH 00y4aI0IIMXCS
Kypca (4uciao
4acoB)

IIpocreiimme [Tpocreiimme reomeTpruuecKkue 0ObEKThI: TOUKH, IPSIMBbIE, 1yuH | POpMyJIMPOBATH OCHOBHBIE TIOHATHS U OIIPEJIEIICHUS.

reoMeTpuyecKne | U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  W3Y4YEHHbIE  TE€OMETpUYECKHEe  (QUrypsl,

(urypsi CMeKHBIE U BEPTUKAJIBHBIE YIIBI. onpefeasAiTb UX B3aUMHOE pACIOJOKEHUE, BbINOJIHATH

U HX CBOIiCTBA. Pabora ¢ npocreiimmmu yepTexamu. 4epTéX IO YCIOBUIO 3a/lauM (C MCIOIb30BAaHUEM CMBICIOBOM

H3mepenue W3mepeHue IUMHEHHBIX W YIJIOBBIX BEJIUYMH, BBIYMCIICHME |OMOPBI: HABOAAIIME BOIPOCHl W/WIM alroputMa y4eOHBIX

reoMeTPpHMYECKHX |OTPE3KOB U YIJIOB. neicTBuil).

BEeJIMYUH [lepumerp w  miomans  ¢uryp, cocraBieHHbIX  u3|IIpoBoaAMTH MpOCTEHIINE MOCTPOCHUS C TIOMOIIBIO LUPKYIS U

(14 v) IPSIMOYT'OJIBHUKOB. JINHEUKH.
I/I3MepﬂTb JIMHEWHBIE U YTJIOBBIC BECIIUYHUHBI T'COMCTPUICCKHUX
U TIPAaKTUYECKUX OOBEKTOB.
OnpeaenssiTh «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OLIEHKY UX pa3MepOB.
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PemiaTh 3a1auu Ha BBIYMCIEHHUE JJIMH OTPE3KOB U BEIMYMH
YTJIOB.

PemaTp 33a/1auu Ha B3aMMHOE PACIIOJIOKEHUE T€OMETPUUECKUX
¢buryp.

IIpoBoanTh Ki1acCU(DUKALUIO YITIOB, BBIYUCIATD JIMHEHHbIE U
YIJIOBBIE BEIUYMHBI, MPOBOIUTH HECJO0KHbIe HEOOXOIMMBbIC
JT0Ka3aTeNIbHbBIE PACCYXKIACHHUS.

3HAKOMUTBCS C UCTOPUEN pa3BUTHS reOMeTPHH.

TpeyroinbHuku [lomsiTve O  paBHBIX TPEYroJbHMKaXx M  IepBUYHBIC | Pacmo3dHaBaTh Napbl PaBHBIX TPEYTOJIBHMKOB Ha TOTOBBIX
(22 v) IPEJCTaBICHUsT O paBHbIX (KOHTPYIHTHBIX) (urypax. Tpu|depTexkax (C yka3aHHMEM IPHU3HAKOB) MPU HEOOXOJUMOCTH C
IIPU3HAKa PABEHCTBA TPEYT OJIbBHUKOB. BU3YaJIbHOM OIIOPOM.
[Ipu3Haku  paBeHCTBa  NPSAMOYIOJBHBIX  TPEYroJbHHUKOB. | BpIBOoOMTH  cieacTtBus — (PaBEHCTB  COOTBETCTBYIOLIMX
CBOliCTBO MeIMaHBl IPSIMOYTOJIBHOTO TPEYT OJIbHUKA. 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
PaBHOOenpeHHBIE W PaBHOCTOPOHHHE  TPEYroOJbHHUKH. | POpMyJIHMpOBaTH OIIpEICJICHUS: OCTPOYTOJIHOTO,
[Tpr3Haku U CBOMCTBA paBHOOEPEHHOIO TPEYTrOJIbHHKA. TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
[IpoTuB OosbIICH CTOPOHBI TPEYrOJbHHUKA JIEKHT OOJBIINK | pABHOCTOPOHHETO TPEYTOJIBHUKOB; OWCCEKTPHUCHI, BBICOTHI,
YT OJL MEIMAHbl TPEYrOJbHUKA; CEPEIUHHOIO IEPIEHAUKYISIpa
[Tpocreiiiuve HepaBeHCTBa B reoMmeTpud. *HepaBeHCTBO|OTpe3ka; mepuMeTpa TPEYrojbHUKa IMPU HEOOXOAUMOCTH C
TpeyroiapHuKa. HepaBeHCTBO T0MaHOM*. OIIOPO¥ Ha aJITOPUTM ITpaBUIIA.
[IpsAMOYTOJIBHBII TPEYTOJIBHHUK C yriioM B 30°. @opMyJIMPOBaTh CBOWMCTBA M TPU3HAKK PABHOOEIPEHHOIO
ITepBble TOHATHA O 10KA3aTEIBCTBAX B FEOMETPHH. TPEYTrOJIbHUKA.
CTpouTh 4epTEXH, pelaTh 3aa4M ¢ MOMOUIbIO HAXOXKACHUS
paBHBIX TPEYTOJbHUKOB.
IIpumensarTs NpU3HAKW  pABEHCTBA  MPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajadyax (C MCIOJIb30BAaHHUEM CMBICIOBOM
ONOpBI: HABOJAIIME BOMPOCH W/MIM aJNropuT™Ma Yy4eOHBIX
NeCTBUIN).
Hcnoan3oBars nudpoBbie pecypChLIsiuCcC/IeI0OBAHUS
CBOWCTB M3y4aeMbIX QUTYp.
3HAKOMHTBCS C MCTOPHeEl Pa3BUTHUA T€OMETPUHU.
ITapanieabHble [TapannensHele mpsMble, UX cBoWcTBa. Hakpect nexamue, | @opmyJMpoBaTh  NOHSITHE — IApPAJUICIbHBIX  HPSIMBIX,

NpsAMbI€, CYMMa

COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (00pa30BaHHbIE MPU

HAaXO0AUTh IMPAKTUUCCKHUE IPUMEPHI.
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yIJIOB
TPeyroJibHuKa
(14 4)

MepeCceYeHUH MapalIeNIbHBIX MPSIMBIX CEKYIIEH).

[Ipuznak  mapayieIbHOCTH  MPSAMBIX  4Y€pe3  PaBEHCTBO
pacCTOAHUI OT TOYEK OJHOM MPSIMOI 1O BTOPOM MPSMOM.
CyMMa yrJioB TpeyroJibHMKa U MHOTOYTOJIbHUKA.

BHemnue yriel TpeyrojibHUKa

H3yuarh cBoiicTBa yrioB, oOpa3oBaHHBIX MPHU NEPECEUCHUU
NapajuIeIbHbIX NIPSMBIX CEKYILEH

IIpoBoauTs ao0Ka3zarTenbcTBa. MOPMYJIHPOBATHL TeOpeMY
nmapaljiICJIbHOCTU ABYX MIPSAMBIX C IIOMOIIIBIO YIJIOB,
0o0pa3oBaHHBIX NPU MEPECEUECHUH OTHX MPSAMBIX TpeTben
HIPSIMOM.

BbIuucJIsATH CyMMY YIJIOB TPEYTOJIbBHUKA U MHOTOYTOJIbHUKA.
HaxoauTh uucioBsle uW OyKBEHHBIC 3HAYCHHUS YIJIOB B
reOMETPUUYECKUX 33/1a4axX C MCIOJIb30BAaHHEM TEOPEM O CyMMe
YIJIOB TPEYrOJIbHUKA U MHOTOYI'OJIbHUKA.

3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA TEOMETPHUMU.

OKpyx HOCTH

U KpYT.
I'eomeTpuueckue
NMOCTPOEHUS

(14 49)

OKpy’KHOCTb, XOp/bl U JUAMETPHhI, UX cBoicTBa. KacarenpHas
K OKpykHOCTH. OKpY>KHOCTb, BIMcaHHast B yroi. *[lonsrue o
I'MT, npumeHeHne B 3anadax. buccekTpuca M cepeaVHHBIN
HEPIEHIUKYIIAP KaK TEOMETPUUYECKHE MeCTa TOUEK™.
OKpy’KHOCTb, ONKCAaHHAs OKOJIO TPEYrojbHUKA. BrucanHas B
TPEYrOJIbHUK OKPYKHOCTb.

IIpocreiimue 3a1a4m Ha TOCTPOEHUE.

@®opMyJMPOBATh  OMNpeENeJdeHUs. OKPYKHOCTH, XOpJBI,
JuamMeTpa M KacaTelbHOM K OKpyKHOCTH. HM3ydarp HX
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.

HccaenoBarb, B TOM YHCIIE UCIOJAb3YH HU(PPOBHIE PecypChl:
OKPY)XHOCTb, BIIMCAHHYIO B Yrojl; LEHTP OKpYKHOCTH,
BIIMCAHHOMW B yr'0JI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3zoBatb Metoa ['MT nnsa nokazarenbcTBa TEOpEM O
nepeceyeHr OMCCEKTPUC YTIIOB TPEYrojdbHUKA U CePEIMHHBIX
MEPIEHIUKYJIIPOB K CTOPOHAM TpPEYrOJbHUKA C IOMOIIBIO
I'MT.*

OBjaaneBaTb NOHATUSIMH  BIIMCAHHOW M ONMCAHHOM
OKPY’KHOCTEH  TpEyroJIbHMKa, HAXOAUTH LEHTPBl OJTUX
OKPY’KHOCTEH C OIOPOH HA aITOPUTM IIPABUIIA.

Pemate OCHOBHBIE 3aJa4HM HA NMOCTPOEHHE: YIIa, PAaBHOIO
JAHHOMY; CEpEIUHHOTO NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
OpsIMOM,  NPOXONAIEH  4epe3  JaHHYH  TOUKYy U
MEPHEeHIUKYISIPHON NaHHOW MpsIMON; OMCCEKTPUCHI JAHHOTO
yriaa;, TPEYrojbHUKOB IO pa3jMYHBIM 3JIEMEHTaM IpHU
HE0OXOIMMOCTH € HaNpaBJIAIOUIEH TOMOIIBIO.

3HAKOMHTBCS C HCTOPUEH Pa3BUTH FEOMETPHH.

IHoBTOpEHME,

[ToBTOpenre m 0000IIEHNE OCHOBHBIX TOHSATHHA M METOJOB

Pemaths 3amaum Ha MMOBTOPCHUEC, HIUIIOCTPUPYIOIIHUE CBA3HU
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00001IeHNE
3HAHUM
(4 9)

Kypca 7 kjacca.

MCXKAY pa3/IMYHbIMHA 4aCTAMU KYypcCa.

8 knacc (He MeHee 68 u)

Ha3Banme
pa3zaesa (Tembl)
Kypca (4uci10

OcHoBHOE CoaecpikaHue

OcHoBHbBIE BHABI 1eSITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yerpipéxyroasuuk |IlapamnenorpamMM, ero npusHaku u cBoiictBa. Yactusle cinydau | A300paxaTh U HAXOJUTh HAa YEPTEKAX YETHIPEXYrOJIbHUKU
" napajielorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpaT), WX |pPa3HBIX BUAOB U UX DJIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpameumsa.  PaBHoOokas  u|@opmyJMpoOBaTh onpeaeaeHus: napasuiesorpamma,

MPSIMOYTOJIbHAS TPATICIIUH.
*V nBoeHue Menuanbl. LleHTpanbHas cuMmmMeTpus™

NpsSIMOYTOJIbHUKA, poMOa, KBajpara, Tparelud, paBHOOOKOM
Tparenuu, NpSIMOYTroIbHOMN Tparenuu.

Hcnonb3oBaTh npu  pelieHHMH MNPOCTEHIIMX  3ajad
IIPU3HAKN U CBOMCTBA: NapajuleJIorpaMMa, MpsIMOYTOJIbHUKA,
pomOa, KBaapara, Tpaneuud, pPaBHOOOKOW Tpameuuu,
IPSIMOYTOJIBHOM Tparenuy.

I[IpumeHsITL MeTOA YJIBOEHUS MEAMAHBI TPEYrOJbHHUKA C
ONOpPOM Ha AJITOPUTM IIpaBUIIA.

Hcnoab3oBath LU(POBBIE pecypchl ISl HCCIEI0BAaHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMETPHH.

Teopema Paseca
U Teopema o
NMPONOPUNOHAJIBH
bIX OTpe3Kax,
nogo00HbIE
TPeyroJbHUKH

(15 v)

*Teopema Paneca u TeopeMa 0 IPONOPLUOHATIBHBIX OTPE3Kax.™

Cpennssa nuHus TpeyroybHUKa. Tpanenus, e€ cpeaHss TUHUS.
*TIponoprioHaIbHBIE  OTPE3KH,  MOCTPOCHUE
IIPONOPLUUOHAIIBHOTO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[Tonobuble  TpeyrombHMkU. Tpu  mpu3Haka
TpeyroabHUKOB*. [IpakTHUeCKOe MPUMEHEHHE.

4eTBEPTOrO

mogo0ust

IIpoBoaMTH MOCTPOEHHSA C IIOMOLIBIO HUPKYJIA U JIMHEUKH C
ucnoiap3oBaHue  Teopembl  Pameca M TEOpPEMBI O
IPONOPLUMOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIA
MIPONOPLUMOHAIBHBIA OTPE30K C OMNOpPOM HAa 3pUTEIBHYIO
HaIJISIHOCTb.

Haxoauth n0100HbIE TPEYTOJILHUKN HA TOTOBBIX YEPTEkKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0US MpU
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HE00XOUMOCTH C BU3YaJIbHOW ONOPOH.

Pemath 3agaum Ha 1OJ0OHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHUS UepTeXEeH M HAXOXKAECHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaMpaBJISIOLIEH TOMOIIBIO.

IIpoBoanTh 10Ka3aTEJBLCTBA C UCIIOIB30BAHUEM IIPU3HAKOB
000U HECIIOKHBIX I'€OMETPUUYECKUX 33a7ad C ONOpOoH Ha
AJITOPUTM Y4EOHBIX JICHCTBU.

IIpumeHsITH  TOJyYEHHBIE  3HAHMS  IPU  PEIICHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1a4 P HEOOXOAUMOCTH
C HaIPaBJIAIOLIEH TOMOILBIO.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHs T€OMETPHUHU.

ITnomane.
Haxoxnenue
IJIoAaxen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomanu
nofo0HbIX (uryp
(14 49)

[TonsiTre 06 00IICH TEOPHH TUIOIIAIH.

dopmynbel I TUIOMIATU TPEYroJbHUKA, IMapajuieorpaMmma.
*OTHoLIeHHE TUIoNIaiel TPEYTOJIbHUKOB C OOIIMM OCHOBAaHUEM
WK OOIIEi BEICOTOIA.

Brruncnenue miomanei clnoxHbIX QuUryp depe3 pasdueHue Ha
YacTH U JIOCTpOCHHE.™

[Tnomaau ¢uryp Ha kieTdaToit Oymare.

[Tnomanu momo6usIx Guryp. Beraucnenue mnomanei. 3agaun ¢
MPAaKTUYECKUM cojepkaHueM. *PelrieHue 3agad ¢ MOMOIIBIO
METOo/a BCIIOMOIaTeJIbHOM IUIOMaau.*

OgiajeBaTh NMEPBHYHBLIMHU NMPEICTABJIEHUSIMHA 00 001Ieit

Teopun Iomw@aau (Mmepel), ¢GopMyJHPOBATHL CBOWCTBA
TUTOIIA TV, BBICHATD MX HATJISIHBIA CMBICI.

[TpumensaTs  ¢opMynbl  IUIOMIAAM  HApajLIeIorpaMMa,
TPEyroJbHUKA, Tpameuuu C OHNOpPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

IIpumeHsITH bopMyIb TUIOLIAN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAarOHadu M yrojl MeXAy HUMH C
OIIOPOi1 Ha CIIPaBOYHYIO MH(DOPMALHUIO.

Haxoauth momanu Quryp, u300pak€HHBIX Ha KIIETYATON
Oymare, HCIOJIb30BaTh Pa30MEHUE HA YAaCTH U TIOCTPOEHHE.
Pa3bouparp npumepsl HCIOJIB30BaHUS BCIIOMOIaTEIbBHON
IUIOLIA/IN JJIs PEILIEHUSI TEOMETPUYECKUX 3a1a4.

Haxoautpy 1utomanu mnogoOHbIX ¢Guryp ¢ omnopodl Ha
CHPaBOUYHYIO HH(POPMAIIHIO.

Boruncasite 11011311 pa3IMuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemiath 3a1a4m Ha IUIOMIA(b C IPAKTUYECKUM COJEPKAHUEM
MOCJIE COBMECTHOTO aHAJN3A.

Teopema
Iudgaropa u

Teopema Iludaropa, e€ moka3aTenbCTBO U MPUMEHEHHUE.
O6parnas Teopema [Tudaropa.

dopmynupoBath Teopemy Iludaropa, mcmosib3oBaTh €€ B
MPAKTUYECKUX BHIYUCIICHUSIX.
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Havyaja Onpenenenue TPUTOHOMETPUYECKUX (PYHKIMH OCTporo yria,|BriageTb  MOHATHSAMH — TPUTOHOMETpUYECKHUX  (PyHKUUH
TPUTOHOMETPUH TPUTOHOMETPUUYECKUE  COOTHOLIEHUSI B IPSIMOYTOJIBHOM | OCTPOIO yIJIa, MPOBEPSITh UX KOPPEKTHOCTD.
(10 v) TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BbIBOAMTH  TPUTOHOMETPUYECKHUE COOTHOLICHHUS B
CooTHOLIEHUsT ~ MEXAY CTOPOHAMH B TNPSMOYTOJBHBIX | IPIMOYTOJIBHOM TPEYrOJbHHKE C ONOpPOW Ha CIPAaBOYHYIO
TpeyroibHuKax ¢ yriamu B 45° u 45°; 30° u 60°. UH()OPMAILIHIO.
HccnenoBarh  COOTHOIICHHS  MEXKIYy  CTOPOHAMH B
MPSAMOYTOJIbHBIX TPEYroJibHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAONIICH TOMONIBIO.
HUcnoaw3oBarh  (opmynbl NpuUBEACHHS] W OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIIECTBO JIJISI HAXOXKICHUS
COOTHOIICHUH MEXIy TPUTOHOMETPHYECKUMHU (YHKIUSIMU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nHpopManuo.
IpuMeHsiTH TIONyYEHHBIE 3HAHUS W YMEHUS TPU PEIICHUU
MPAKTUYECKUX 3a/1ad (Mpu HEOOXOJUMOCTH C OMOpOH Ha
QJICOPUTM IIpaBUIIa).
3HAKOMHUTBCA C HCTOPHUEHPAZBUTHUSA TEOMETPUH.
Yribl B BnucanHble ¥ LIEHTpalIbHbIE YIJIbl, YTOJI MEXAY KacareabHOU U | POpMYJHMPOBATHL OCHOBHBIE OIPEIEICHUS, CBSI3aHHBIE C
OKPY’KHOCTH. XOpZOH. yriaamu B Kpyre (BIIMCAHHBIN yroll, IIEHTPAIbHBIN YTOM).
Bnucannble VYTIbl MEXAY XOpAaMHU U CEKYIIUMHU. HaxoauTh BIHCaHHBIE YIIIBI, OMMPAIOIINECS HA OAHY IYTY,
U OMHCAHHbIE BrircanHble M OMHMCAaHHBIE YETHIPEXYTOMBHUKH, UX MPU3HAKHU U | BBIYMCJIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHHUK |CBOMCTBAa. IlIpuMeHEHHWE OSTHUX CBOWCTB TMPH  PEIICHHWH | TEOPEMBl O BIHCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
U. reOMEeTPUYECKUX 3a/1ay. HEHTPATbHOM YIJieé TpPH HEOOXOAMMOCTH C BHU3YaJIbHON
KacareabHbie BzaumHoe pacnonokeHue IByX OKpyxkHoctei. Kacanue |onopoiu.
K OKPYKHOCTH. OKPYKHOCTEH. HccaenoBatb, B TOM UHCIE C TOMOIIBIO LU(MPOBBIX
Kacanue pecypcoB, BIIMCAaHHBIE W ONHMCAHHBIE YETHIPEXYTOIBHUKH,
OKPY’KHOCTeH BBIBOAUTH UX CBOWCTBA M IPHU3HAKU IIOCJIE€ COBMECTHOIO
(13 v) aHajau3a.
Hcnonb3oBaTh 5TH CBOWCTBA W TMPU3HAKH TIPH PEIICHUHU
3ajad.
IloBTOpEHue, IToBTOpEHNE OCHOBHBIX MOHATHMM M METOAOB KypcoB 7 M §|Pemars 3agauum Ha IOBTOPEHHE, WIUIIOCTPUPYIOLIUE CBS3H
0000menue KJIacCOB, 0000111eHNe 3HAaHUH. MEX1y pa3IMnYHbIMU YaCTAMHU Kypca.
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3HAHUHI
(4 49)

9 kiaacc (He MeHee 68 u)

Ha3zpanue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

4acoB)
Tpuronomerpusi. |OnpeerneHne TPUroHOMeTpudeckux GyHKImA yrioB or 0° 1o |dopMyaHpoBaTH  ONpedeJeHHs]  TPUTOHOMETPHUYCCKHX
Teopembl 180°. KocuHyc W CHHYC OpSMOTO M TyHmoro yria. Teopema|(yHKIHH TYNmbIX M MPSMBIX YIJIOB C BH3YaJIbHOH OMOPOM.
KOCHHYCOB M KocuHycoB. (OO0o0OméHHas) Teopema CHHYCOB (¢ pamuycom | PopMylnpoBaTh TEOpPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONHCAaHHOM OKpYXHOCTH). HaxoxaeHue JUIMH CTOPOH M |paguyCOM ONHCAHHON OKPYXHOCTH).
Pemenue BEJIMYHH YIVIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojbHUKH C ONOPOM Ha AJIrOpUTM Y4eOHBIX
TPeyroJbLHUKOB ®opmyna MmIomag TPEYrojabHUKA 4epe3 JABE CTOPOHBI U YroJ | I€HCTBUM.
(16 1) Mexay HuUMu. @opMyia IIom@aau 4eTbIpEXYrojdpHUKA Yepes ero | Pemare mpakTuyeckue — 3ajJa4d,  CBOASIIUHECH K
JUAarOHaJIA U yrojl MKy HUMHU. HAXO0KICHUIO Pa3THYHbIX JJIEMEHTOB TPEeyroJbHHKA.
[TpakTHyeckoe NpUMeHEHHUE T0Ka3aHHbIX TEOPEM.
IIpeo6pa3oBanue |*Ilonarue o npeoGpazoBaHUM MOJOOUS. OcBauBartsp NOHSATHE npeoOpa3oBaHus nojo0usl.
noapoous. COOTBETCTBEHHBIE 3JIEMEHTHI OJOOHBIX (UTYD. HccnenoBaTh OTHOLIEHUE JIMHEHHBIX 3JEMEHTOB (UTYp MPHU
Mertpuyeckue Teopema 0 TpoM3BEIEHUU OTPE3KOB XOpJ, Teopema o |npeoOpa3oBaHuu noaodus. Haxomuts mpuMeps! 1noaodus B
COOTHOILIIEHUS B IIPOU3BEICHUN OTPE3KOB CEKYIHMX, TeOopeMa O KBajpaTe |OKpyXKaroule 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH kacarenbHOM. IlpuMeHeHne B peleHMM TeOMEeTpPUUYECKUX | *BBIBOAMTH METPUYECKHE COOTHOLIEHUS MEXKIY OTPE3KaMH
(10 9) 3a1a4.* XOpA, CEeKyIIUX UM KacaTelbHBIX C HCIOJIb30BaHUEM
BITMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOIbHUKOB.
Pemath reoMeTpHYecKHe 3alaud M 33Ja4d U3 PEATbHOU
YKU3HH C UCTIOJIb30BaHUEM MOJIOOHBIX TPEYTOJILHUKOB. ™
BexTopsl OmnpeneneHne BEKTOPOB, CIOKEHHUE M Pa3HOCTh BEKTOPOB, | Mcmosib30BaTh BEKTOpPBl Kak HaIlPaBIEHHBIE OTPE3KH,
(12 v) YMHOKEHHME BEKTOPA HAa YUCIIO. HCCIIe10BATH F€OMETPHYECKUI (mepemelexue) u

PU3NYECKUN U TEOMETPUUYECKHUI CMBICI BEKTOPOB.

¢dbusnueckuit (cuia) CMBICIBI BEKTOPOB C OMOpOM Ha
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PaznoxxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatsl BekTopa.

CxangpHoe TpOU3BEACHUE BEKTOPOB, €ro MPUMEHEHUE IS
HaxXO0XIACHUA OJIUH U YI‘HOB.

Pemienue 3aiad ¢ moMOIIbIO BEKTOPOB.

IIpuMeHeHHe BEKTOPOB Ul PELICHUS 3a4ad KUHEMATHKU H
MEXaHUKH.

BOHpOCHBIﬁ I1J1aH.

3HaTh omnpeaejJeHusi CYMMbl U Pa3HOCTU BEKTOPOB,
YMHOXECHUS BEKTOpa Ha YHCIIO, HCCJIe0BATD
re€OMETPHUECKUI U (PU3NUECKUN CMBICIIBI STHX OTIEPaLlnii.
Pemiate reoMerpuyeckue 3aJadyd ¢ UCIOJb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOp 10 JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.

HUcnoab3oBarh  CKalspHOE  NPOU3BEACHUE  BEKTOPOB,

BBIBOJAUTH €0 OCHOBHBIC CBOMCTBA.

BeruucasaTs cymMMy, pasHOCTb U CKaJsPHOE IIPOU3BEIECHUE
BEKTOPOB B KOOPJAMHATAX.

IIpuMeHATH CKAApHOE IPOU3BEICHHUE M1 HAXOXKICHUA
JUIMH U YIJIOB.

JexapToBbl JlexapToBbI KOOPINHATHI TOUEK HA IUIOCKOCTH. OcBauBaTh NMOHATHE NPSIMOYIOJIBHOW CHCTEMBI KOOPIUHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPsAMON.* YTIIOBOH KOX(PHUIMEHT, TAHTCHC YIJIA |JAeKAPTOBBIX KOOPIMHAT TOUKH.
ILUIOCKOCTH HAKJIOHA, IapaJuleIbHbIC U NEPIEHAUKYIISPHBIE IPSMBIE. HccnenoBath ypaBHEHHE NPSAMON M OKPYKHOCTH C OIOPOH
9v) YpaBHeHue OKpyKHOCTM. HaxoJieHHue KOOpAMHAT TOYEK |HAa BOIMPOCHBIN IJIAH.
NIEPECEUEHMS OKPYKHOCTH U IIPSIMOM. HaxoauTe IEHTp U painyc OKPYKHOCTH IO €€ YPaBHEHHUIO.
MeTto1 KOOpAMHAT MIPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4. PemaTtp 3a1a4nHa HAX0XKJACHUE TOUYEK NIEPECEUCHHUSI IIPSIMBIX
Hcnonp30BaHne METOJA KOOPANHAT B IPAKTUYECKUX 3a/1a4ax Y OKPY>KHOCTEH ¢ IOMOLIBIO0 METOJA KOOPAHUHAT.
Hcnoab3oBaTh CBOMCTBA YIVIOBOro Kod(dduimeHta npsaMoi
IpU pEUICHMM 3ajad, I ONPENEIICHUs paclOIOKEHUS
IPSAMOM.
IIpumeHSITH KOOPAWHATHI IIPU PELIEHUH T'€OMETPUUYECKUX U
MPAKTUYECKUX 3aJad, JUIsl TOCTPOEHUS MaTeMaTHYeCKUX
MoJiesiel pealibHBIX 3a/1a4 («MEeTOJ] KOOPMHATY).
IMoan3oBaTbest  [UII  TOCTPOEHHUA U HCCIEIOBAaHUMN
U(POBBIMU PECYPCAMHU.
3HAKOMUTBCS ¢ HCTOPHEH Pa3sBUTHS T'€OMETPUHU
IIpaBuiabHbIE ITpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHCICHHE HX 3JIEMEHTOB. | DopMy/JIHpPOBATH oImpeneacHue IIPABUJIBHBIX
MHOIOYIOJbHUKH. |Yucno m M JyIMHA OKpYXHOCTH. J[IMHA AyrM OKPYXHOCTH. | MHOIOYTOJIbHMKOB, HAXOAUTH MX DJIEMEHTEL.
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Jlauna
OKPYKHOCTH M
IVIOIAb KPyra.
Boruucienue
IJIoAaaen

84)

Pannannas mepa yria.
[Inomane Kpyra M €ro >JEMEHTOB (CEKTOpa U CErMEHTA).
Brrancnenue miomanei Gpuryp, BKIFOYAIOMUX HJIEMEHTHI KpyTa.

Iloab30BaTHCA MOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C TOMOIIBI0 IPABWIBHBIX MHOI'OYTOJIbBHUKOB, OMpeAeasiTh
YUCJIO TT, IJTUHY IYTU U paJUaHHyI0 MEPY yria o o0pasiy.
IIpoBoauTh Mepexox OT paJuaHHON MEpHI yria K IrpagyCHOU
¥ Ha000pOT 10 BU3YaJIbHOHU OIope.

OnpeaenasiTh IUIOLIAAL Kpyra.

BoiBoauth opmybl (B IpagyCcHON U paJuaHHON Mepe) JUIs
JUIMH JyT, IUIOIIAJIEd CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

BoruncasaTe miomanu (Guryp, BKIIOYAIOUNIMX SJIEMEHTHI
OKpPYXHOCTHM  (Kpyra) C OINOpOil Ha  CIPaBOYHYIO
nHpopManuo.

Haxoautp mionaay B 3a7ja4ax peayibHON KU3HH.

JABukenust
IIOCKOCTH
(64)

*TloHsiTHE O TBUKEHUU TIJIOCKOCTH.

[TapannensHBIii IepeHOC, MOBOPOT U cUMMETpHsi. OCH U LIEHTPbI
CUMMETPHHU.

[Tpocreiimye npuMeHEHUs B PELLICHUH 3a7au™.

Pasbouparp  npumepsl,  WUIIOCTPUPYIOLIUE
JIBUKEHMS, LIEHTPOB U OCENl CUMMETPUHU.
@opMyMPOBATh OIPEICICHUS IAapAJUIEIbHOIO IEPEHOCa,
IIOBOPOTa U OCEBOW CHMMETPUHM C BHU3YaJbHOW OIOPOH.
HaxoauTh HENOABM)XHBIE TOUKH 110 00pasLy.

HaxoauTh LIEHTPHI M OCH CUMMETpUH IpocTelIux Gpuryp mno
oOpasiy.

*TIpuMeHsATH TapaJlyICNIbHBII NEPEHOC M CUMMETPUIO IpU
pelIeHNN TeOMETPUYECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnoab30BaTh U1l HOCTPOCHUS U UCCIIE0OBaHUIN U(PPOBBIE
pecypcebL.*

IIOHATUA

IHoBTOpEHME,
00001IEHME,
CHCTEMATH3 AU
3HAHMI

(7)

[ToBTOpEeHHE OCHOBHBIX TMOHSATHI W METOIOB KypcoB 7—9
KJ1accoB, 0000IIeHNe U CUCTEMATH3allsT 3HAHUI.
[Tpocreiimne reomeTpuyeckue QUIYpHl ©  HX
N3mepenne reoMeTpruIecKuX BETHYHH.
TpeyroybHUKN.

[TapannenpHbIe U IEPIICHIUKYIISIPHBIC TIPSMBIE.
OKpyXHOCTb U Kpyr. I'eomeTpuyeckue MOCTPOCHUsS. YTIbI B
OKPY)KHOCTH.  BrnMcaHHple W  ONHCaHHBIE  OKPYKHOCTH

CBOMWCTBA.

OnepupoBaTh MOHATHAMHU: (QUIypa, TOUKa, IpsMas, Yroi,
MHOTOYI'OJIbHUK, paBHOOEAPEHHBI UM  pPaBHOCTOPOHHHUM
TPEYrOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTrOJIbBHUK, MEINaHa,
OuccekTpuca M BBICOTA TPEYroJbHHUKA, IMapajlleorpamm,
poMO, TPSAMOYTOJIBHUK, KBaJIpar, Tpamenus; OKpPYKHOCTb,
KacaTelbHasl; paBeHCTBO U M0A00He QUryp, TPEYroIbHUKOB;
NapaJuIeIbHOCTh M MEPHEHIUKYISPHOCTh NPSMBIX, YIrojl
MEXIYy NpPSIMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
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MHOT'OYTOJIbHUKOB.
IIpsiMast 1 OKpPY>KHOCTb.

YeThIpEXYroJbHUKHY. Bnucannsie u ONMCAaHHbIE
YEeTBHIPEXYTOJIbHUKH.

Teopema Iludaropa u Hayana Tpuronomerpuu. Pemenue oomux
TPEYTrOJIbHUKOB.

[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus IJIOCKOCTH. JBrxeHus. [Momobwue.
CummeTpusi.

[lnomans. Breruucnenue momaned. I[lnomanu mogo00HBIX
dburyp.

JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH.

BekTopbl Ha IIOCKOCTH.

NpsIMOM; JIJIMHA, PACCTOSHUE, BEJIMYMHA Yyrja, IUIOIIA[b,
epUMETP.

HUcnoan3oBath  (opMyiabl: IepuMeTrpa U IUIOLIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU M IUIOIIAJU KpYra,
00BEMa MPSAMOYTOJILHOTO MapalieenuIea.

OnepupoBaTh MNOHATHSAMM: IPIMOYIOJbHas CHUCTEMA
KOOPJMHAT, BEKTOP; MCHOJb30BaTh J3TH IOHATUSA A
MIPE/ACTABJICHUS JIAaHHBIX U PEIICHMS 3a7ad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemath 3agauym Ha TIOBTOPEHHE OCHOBHBIX ITOHSTHH,
WTIOCTPAIMIO CBSI3eH MEXIY pa3NUYHBIMU YacTSAMHU Kypca.
Bui0upaTs MeTO 1Jis1 peLeHUs 3aJauu.

PemaTtp 3a1aun 13 OBCETHEBHON KU3HMU.

TEMATHYECKOEIIVTAHUPOBAHUE

7 KJIACC
KosmmuecTBo yacos DJICKTPOHHBIE
. HaumeHoBaHue pa3/ieioB M TeM (uudgposbie)
Ne n/n NPOrpaMmMbl Bcero KOGHTpom’Hl’Ie HpﬁaKanecxne o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
L | e e e | 1 Bumorea 110K
https://m.edsoo.ru/7f415e2e
reOMETPUUYECKUX BEJIUYUH
bu6nmmoreka LIOK
2 TpeyromeHHKn 22 2 https://m.edsoo.ru/7f415e2e
3 [TapamtensHble NpsiMBbIE, CyMMa yIII0B 14 1 bu6mmoreka [IOK
TPEyroJTbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyHOCTb U Kpyr. ['eomeTpuueckue 14 1 bu6muoreka LIOK
MOCTPOCHUSI https://m.edsoo.ru/7f415e2e
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but6mmoreka [JOK

S Tosropenne, obobmennue snanmit 4 https://m.edso0.ru/7f415e2e
OBIIEEKOJIMYECTBOYACOBIIO 68 5 0
[TPOT'PAMME
8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/ HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
e NPOrpaMmbI Bcero KO;TPO‘HLHHe HpﬁaKanecKne o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
N bubmuorexa [JOK
! HeTBIpEXyrOLHHKN 12 2 0 https://m.edsoo.ru/7f417e18
2 E;gizﬁigiiz;aﬁﬁai o100HbIe 15 0 0 bubmorexa [IOK
S — https://m.edsoo.ru/7f417e18
3 R 14 2 0 uGmorera LIOK
TTiomaH HoT0GHbIX HHIyp https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa u nHauana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Bricanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 0 bubnuoreka [LIOK
KacatenbHble kK Okpyx)HOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
6 [ToBTOpenue, 0000IIeHNE 3HAHUI 4 0 0 Egggl;ll(rleézc{é?}f/? 417618
OBIIEEKOJIMYECTBOYACOBIIO 68 5 0

ITPOTPAMME
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9 KJIACC

KouunvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne w/m NMPOrpaMMbIl Bcero KO;TPO‘HLHHe leﬁaKanecKne o0pa3oBaTe/IbHbIE
padoThI padoThI pecype

1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 5 bubnuoreka [IOK
CHHYCOB. PellieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c

5 [IpeoOpaszoBanue nogodbus. Merpuueckue 10 bubmmoreka [LIOK
COOTHOIIICHHSI B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
3 Bexropet 12 2 https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK

4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 https://m.eds00.ru/7f41a12¢
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[1Ha Bubnorexa [IOK

S OKPYAHOCTH 1 ILTOMAb KPyTa. 8 1 https://m.edsoo.ru/7f41al2c
Berurcnenue mioraaei — '

5 5 bu6mmoreka [IOK
JBIDKEHHA [I10CKOCTH https://m.edsoo.ru/7f41a12c

7 [ToBTOpenue, 060061IeHNE, 7 1 bu6mmoreka [IOK
CHCTEeMAaTH3anus 3HaHUH https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 68 7 0

I[TPOI'PAMME
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INOYPOYHOE IIJIAHUPOBAHUE

7 KIIACC
Ne KounyecTBo yacos Tara DJIeKTPOHHBIE HU(POBBIE
. Tema ypoka o0pa3oBaTe/ibHbIE
wn yp Beero Konrpoasubie | IIpakTuyeckue W3ysenus p
padoTsbI padoTsbI pecypchbl
1 [Ipocreliiine reoMeTpUIECKUe 1 bubnuoreka [IOK
00bekThl. HavanbpHbie https://m.edso0.ru/8866b724
NOoHATUSA reoMeTpun. Touka,
npsiMasi, OTPE30K, JIy4.
2 MHOTOYroJIbHUK, JJOMaHast 1 bubmorexa LIOK
yr ’ https://m.eds00.ru/8866ch6a
bubmuorexa [JOK
.B .B 1
3 Yroi. Buitsl yriios. Beprukaibipie https://m.edso0.ru/8866c5c0
Y CMEXHBIE YIUIBl. buccekrpuca
yria. CMeXHbIE U BEPTUKAJIbHbIE
yrasl. [Ipsmsle u yrasl. [Ipsamoi
YTOJ1, OCTPBIA U TYHOM YIJIBI,
pa3BEPHYTHIN yroJ.
CMmexHbIe U
4 BEPTUKAJIbHBIC YTJIbI 1 bubmorera [IOK
P YHTHL: https://m.edso0.ru/8866c7be
Ompenenenue,
CBOMCTBA
CMexHbIE€ U BEpTUKAIIbHBIE YTJIbI.
5 Pemenwne 3amau. /fokazaTenbCcTBO, 1
Teopema, CIe/ICTBUE.
CMexxHbIE U BEpTUKAJIBHBIE YTJIbI.
6 Pemenue 3aga4 no roroBeIM 1
YepTEKaAM.
7 CMexHbBIC U BEPTUKAIBHBIE YTIIBI. 1

IIpakruka.
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CmexHble U
BEPTUKAJIbHbIC YIJIbI.
[IpoBepounas pabora

N3MepeHne TUHEMHBIX U YIJIOBBIX
BEJIMYMH, BEIYMCIICHUE OTPE3KOB U
yriaoB. PaBeHCTBO B T'€OMETpPHUH.
PaBeHCTBO OTpe3KOB U  YIJIOB.
CpaBHeHHE OTpPE3KOB U YIJIOB.
Cnoco0 nanoxenus. I[lonstue o
paBeHCcTBE UTYP.

10

N3mepenne TMHEHHBIX U YTIIOBBIX
BEJIMYMH, BEIYUCIICHUE OTPE3KOB
u yrioB. [loHaTre BeMMYnHBL.
Hnuna. U3MepeHne 1JIHHBL.
Enunuiibl usmepeHus AJIMHBL.
HMHCTpYyMEHTHI 1151 UBMEPEHUH U
MOCTPOEHUH JUTHH(PACCTOSHUM):
nuHerka. smepenue u
BBIUMCJICHHE JUTUH (PaCCTOSIHHIA).

bubmuorexa [JOK
https://m.edso0.ru/8866c3ea

11

N3MepeHne JIMHENHBIX U YIJIOBBIX
BEJINYUH, BBIUNCICHUE OTPE3KOB U
yrioB. Bennunna yria.
I'panycnas mepa yrua.
WHCTpyMEHTBI Ul U3MEPEHUN U
MOCTPOEHUH yriioB. MI3mepenue u
BBIYHCIICHUE YIJIOB: YTOJIbHUK.
buccekTpuca yria u ee CBOWCTBa.

12

[lepneHAMKyISIPHOCTD MPSAMBIX.
[IepnieHAUKYIAp K IPSIMOM.
[IeprieHAUKYmSAp ¥ HAKIIOHHAS.
ITocTpoeHne npsMBIX YIJIOB Ha
MECTHOCTH.
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https://m.edsoo.ru/8866c3ea

13

[epumerp u momans Guryp,
COCTaBJICHHBIX U3
npsIMOYTOJIBLHUKOB. [lepumerp
MHOT'OYTOJIbHUKA.

14

KonTponbHas padoTa no teme
«[Ipocreimme reoMeTpu4ecKue
O00BEKTHI».

15

[loHsiTHE O paBHBIX TPEYTOJIbHUKAX U
[IEPBUYHBIE ITPEACTABIEHUS O PABHBIX
¢durypax. TpeyronbHUKH.
[IpsAMOYTOJIBHBIN, OCTPOYTOJIBHBIA U
TYHOYT'OJIbHBIN TPEYTOJIbHUKHU.
[lepumeTp TpeyronbHuKa. PaBHbie
TpeyroibHUKUA. CBOMCTBA paBHBIX
TPEYrOJIbHUKOB

bubmuorexa [JOK
https://m.edso0.ru/8866ce80

16

[1epBbIii MpU3HAK paBEHCTBA
TpeyroJisHUKOB. HeoOxomumele
JIOCTaTOYHBIC YCIIOBUS PABEHCTBA

JIBYX TPEYTOJIbHUKOB.

bubmuoreka [IOK
https://m.edsoo.ru/8866d1fa

17

IlepBbIil mpU3HAK paBEHCTBA
TPEyroJbHUKOB. Pemenne
3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/8866d34e

18

TpeyronsHuk. Bricora,
MeanaHa, OucceKTpuca, ux
CBOMCTBA.

bu6mmoteka [IOK
https://m.edsoo0.ru/8866e01e

19

Bropoii npusHak paBeHCTBa
TPEYrOJIbHUKOB, PEIICHUE 3a1a4
Ha IPUMEHEHNE MTPU3HAKA.

20

Tperuii npu3HaK paBeHCTBA

TPEYrOJIbHUKOB

25
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21

Tperuil npu3HaK paBeHCTBA

TPEYroJIbHUKOB, PELICHHUE 3a/1a4 Ha

IIPUMCEHCHHUEC ITPU3HAKOB.

bubmuorexa [IOK
https://m.edso00.ru/8866e88e

22

[Ipu3naku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

23

[Tpusnaku paBeHCTBa
HPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
pelieHne 3a1a4.

24

CBONCTBO MeqUaHbBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEIEHHON K TUIIOTEHY3€

bu6mmoteka I[IOK
https://m.edso0.ru/8866e9ec

25

CBOICTBO MeIMAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
NPOBEIEHHON K THIIOTEHY3E,
pelIeHHe 3a1a4.

26

PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE TPEYTOJIbHUKU

bubmuoreka [IOK
https://m.edsoo.ru/8866d6fa

27

IIpu3Haku u cBOMCTBA
PaBHOOEPEHHOTO TPEYroJIbHUKA

bu6mmoteka [IOK
https://m.eds00.ru/8866d880

28

[Ipu3Hakuy u cBOMCTBa
pPaBHOOEPEHHOTO
TpeyroyibHUKa. Pemenune 3anay.

bub6nmmnorexa LIOK
https://m.edso00.ru/8866d880

29

HepaBenctBa B reomerpun:
HEPABEHCTBO TPEYTOJIbHUKA
OCHOBHBI€E TTOHATHA.

30

HepagenctBa B reomeTpuu:
HEPABEHCTBO O JJIMHE JJOMaHOM,
MpUMEHEHHUE JUIsl pEeLIeHus 3a/1ay.

bubmuorexa [JOK
https://m.edsoo.ru/8866e3a2

31

HepaBeHcTBa B reomeTpuu:
TeopeMa 0 OOJIbIIEM yTJIe U
00JIbIIIEH CTOPOHE TPEYTOJIbHHKA,

26
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3aaa4u 110 TOTOBBIM YEPTECIKAM.

32

HepasencrBa B reomerpuu,
peleHue 3aad.

33

[IpAMOyTrobHBIN TPEYTOIBHUK C
yriioM B 30°

but6mmoreka [JOK
https://m.edso00.ru/8866eb22

34

[IpsaMOyroyibHBIN TPEYTrOJIBHUK C
0
yrinomB30°,45%, peiieHue 3aaau.

36

Kontponbnas pabora o teme
"TpeyronbHUKH"

bubnunorexa LIOK
https://m.edsoo.ru/8866echc

37

[TapannenbHbIe IpSIMBIC, UX
CBOMCTBa

bubmuoreka [IOK
https://m.edso0.ru/8866ef64

38

[Iarsiii noctynar EBkinuna

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU N1EPECEUECHUN
NapaJuIeIbHBIX IPAMBIX CEKYILLEH

bubmuorexa [JOK
https://m.edso00.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE NIPU N1EPECEUEHUU
NapajIeIbHbIX MPSAMBIX CEKYILEH,
pelIeHne 3a1a4.

41

AxcuoMsl napajjieJIbHOCTH
MMPAMBIX.

42

AKCHOMBI NTapaJlJIeIbBHOCTH
MPSIMBIX, PEIICHHE 3a4a4.

43

[Ipu3Haky napajenbHOCTH
MPSIMBIX.

but6mmoreka [IOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napajuieIbHOCTH MPSMBIX
4yepe3 paBEeHCTBO PACCTOSIHUM OT
TOYEK OJTHOW IPSIMOM 10 BTOPOH

27
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IPSAMOi

[Ipu3Hak napajuienbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO

45 pacCTOAHUMN OT TOUYEK OJHOMN
IIPSIMOM 10 BTOPOU IIPSIMOH,
peleHue 3aau.
46 CymMa yriioB TpeyrojibHUKa bubmorexa LIOK
y yr peyr https://m.edso0.ru/8866f630
47 CyMmMma yriioB TpeyroJibHUKa, bubanoreka [JOK
pelIcHHe 3a/ad. https://m.edsoo.ru/8866f8ba
48 B bubmuoreka [IOK
HCILIHE YIIBL TPEYTOTHHIKA https://m.edsoo.ru/8866fase
49 BremHue yritel TpEyrojibHUKA,
pelieHue 3aau.
50| "Taparncnsmme npmise, cywna BuGmiorera LIOK
p p w o M https://m.edso00.ru/8866fe6e
YIJIOB TPEYTOJbHUKA
51 OKpy»XHOCTb, XOPJIbl U TUAMETP, bubnmnoreka [JOK
UX CBOWCTBa https://m.edso0.ru/88670800
52 KacarenpHast K OKpY»XKHOCTH bubmorexa LIOK
Py https://m.edso0.ru/88670e9a
53 OKpyXHOCTh, BIUCAHHAS B YTOJI
54 OKpy>KHOCTb, BIIUCAHHAS B yTOJI,
peleHue 3aaa4
55 [TonsiTHE O rEOMETPUYECKOM bubmuoreka [LIOK
MecTe TOYEK, IPUMEHEHHE B https://m.edsoo.ru/8867013e
3amayax. OCHOBHBIE TOCTPOCHUS
C TIOMOIIIBIO IIUPKYIIS U THHEHKH.
56 [Tousitue o 'MT, npumenenue B but6mmoreka [IOK
3aJ1a4ax, pericHue 3a/1ad. https://m.eds00.ru/88670508
S7 buccektpuca u cepeMHHBIHN
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NEPIEHIUKYIISAP KaK
reOMEeTPUYECKUE MECTa TOUEK

58

OKpy>KHOCTb, OITCAHHAS OKOJIO
TPEyroJbHUKA

bubnunorexa LIOK
https://m.edso00.ru/88670a62

59

OKpy’KHOCTb, OIICAHHAsI OKOJIO
TPEyroJbHUKA, PELICHHE 3aad.

60

OKpy’KHOCTb, BICAaHHAs B
TPEYTOJILHUK

bubnunorexa LIOK
https://m.edso00.ru/8867103e

61

OKpyXHOCTb, BIUCAHHAs B
TPEYroJIbHUK, PEIICHUE 3a1a4.

62

[Ipocreitmue 3anaun Ha
IIOCTPOEHHUE, IIOCTPOEHUE yIila
pPaBHOMY JaHHOMY, OMCCEKTPUCHI

yria

bubmuorexa [JOK
https://m.eds00.ru/88671188

63

[Tpocreimne 3anaun Ha
IIOCTPOEHHUE, IOCTPOCHUE
CEpPEMHHOIO
NEPIEHIUKYJIApA.
CumMeTrpHuuHble PUTypHI.
OcHOBHBIE CBOWMCTBA OCEBOU
cumMeTtpun. [Tpumepst
CUMMETPHUU B OKPYKAIOLIEM
MUpe

bubmuorexal [OK
https://m.edso00.ru/886712d2

64

KonTposnbHas padbora no teme
"OKpy>KHOCTb U KpYT.
I'eomeTpuueckue nocrpoenus”

bu6nmnorexal [OK
https://m.edso00.ru/88671462

65

[ToBTOpeHue u 0600IIeHNE
3HAHWUHA OCHOBHBIX ITOHATHI U
METOJIOB Kypca 7 Kiiacca.
IIpocreiimne reoMeTpuYECKHE
burypsl 1 UX CBOICTBA.

bu6mmorexal [OK
https://m.eds00.ru/886715b6
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Wrorosas KoHTpOJbHAS paboTa

66 1 Bu6nuorexal IOK
https://m.edsoo.ru/886716ec

IToBTOpEHME M 000OIICHIE 3HAHMI

67 OCHOBHBIXIIOHATHHHUMETOIOBKYpca’ 1
Kiacca. TpeyrojabHUKU
[ToBTOpEeHME U 000O0IICHNE 3HAHMIA

68 OCHOBHBIXITOHATUUMMETOAOBKYpca’ 1 EH@I_I//I/OTeIéaHOK /386719b
wiacca. [lapamienbHbie npsMble, tps://m.edso0.ru ¢
CyMMa yTJIOB TPEYTOJIbHUKA KJIACCa

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME
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8 KJIACC

KoauuecTBO 4acoB

DJleKTpOoHHbIenuppoBbIe

N Tema ypoka Kont I Hata o0pa3zoBaTrejbHbIE
/i Beero POJILHBIE pPaKkTH4YecKue H3yueHus P
padoThI padoThI pecypcsl
1 UeThIpEXYroIbHUKH. 1 bubmmorexal [OK
[Mapamienorpamm, ero nNpu3Haku 1 https://m.edsoo.ru/88671af2
CBOIICTBA
9 [Tapannenorpamm, ero Npu3Haku 1 1 bu6muorexal [OK
CBOMCTBA, peIlICHUE 3a/1ay. https://m.edsoo.ru/88671ca0
3 YacTHble cydan napauieaorpaMMoB 1 bubmorexal IOK
https://m.edsoo.ru/88671ca0
(IpsAMOYTONBHUK, POMO, KBaIpaT), UX
IIPU3HAKU U CBOMCTBA.
4 YacTHble cydyan napauiesiorpaMMoB 1 1 bubmorerallOK
https://m.edsoo.ru/88671dea
(IpsAMOYTOJILHUK, POMO, KBaJIpaT), UX
MPU3HAKU U CBOWCTBA, pELICHHE
3a]au.
5 [IpsAMOyTONBHUK, KBAAPAT, PELICHHUE 1 bubmmorexal [OK
3a/1ay. https://m.edsoo.ru/88671f20
bu6nnorexal [OK
6 Pomb, pemenne sanas. 1 https://m.edsoo.ru/8867209c
bubmmorexal [OK
! Tpanerus 1 https://m.edsljo.ru/88672358
3 PaBHOOOKAS M 1 bubmorexal [OK
HPSMOYTOJTbHAS https://m.edsoo.ru/8867252e
Tpaneuuu, e€ CBOMCTBa U
MPU3HAKU.
PaBHOOOKas 1
9 MIPSIMOYTOJIBHAS TPAIICLIHH, 1 bubnnorexal [OK
CBOMCTBA paBHOOEIPEHHOM https://m.edsoo0.ru/88672858
Tparenuu.
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10 Merona yaBoeHUsI MeAHAHbBI bubnnorexal [OK
https://m.edsoo.ru/88672b14

11 IlenTpasibHasi CHMMETpPUS bubmmorexallOK

P P https://m.eds00.ru/88672b14

12 Kontponbnast pabora o teme bubnuorexal [OK

"UeThIpEXyronbHUKH" https://m.edsoo.ru/88672c9a
13 Teopema ®aneca u Teopema o bubnmnorexal [OK
HPOIOPIHOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
Bu6nuorexal [OK
14 Cpemmss IMHuA TPCYronbHUKa https://m.eds00.ru/88672e0c
15 Cpenusis nTuHUA TPEYroJbHUKA, bubnunorexal [OK
pelIcHue 3a/1ad. https://m.edso0.ru/88672f38
N bubmuorexal [OK
16 Tpanewus, e€ cpeprss TMHMA https://m.edso0.ru/88672358
17 Tpanenus, e€ cpenHss IUHUA, bubnuorexal |[OK
pelIcHHe 3a1a4 https://m.edso0.ru/88673064
bubmuorexal [OK
18 Hponopunonai:Hbie OTpe3Kn https://m.edso0.ru/88673794
[IponopuroHanbHbIE OTPE3KH, Bubmorexal [OK
19 DCIICHHE S/ 11O TOTOBBIM https://m.edso0.ru/88673794
YepTexKaM. — '
20 LlenTp Macc B TpEYroJIbHHUKE bubnmorexallOK
https://m.edso0.ru/886738fc
bu6mmorexal [OK
21 ITonobue TpeyronbHuKos, https://m.eds00.ru/88673a78
KoddUIMEHT mogo0usl.

29 Tpu npuzHaka nogoous bubanorexal [OK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
[TepBblit mpu3HaK M0100Us Bubmorexal[OK

23 TPEYroJbHUKOB, pELIeHHE 3a/1a4 Ha

IMPUMCHCHUC ITPU3HAKA.

https://m.edso00.ru/88673d52
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Bropoii mpusznak momo0ust

Bu6nuorexal IOK
24 TPCYrOJbHUKOB, PCIICHMUE 3a1a4 HA .
IpHMEHEHHE IPH3HAKA, https://m.edso0.ru/8867400e
Tpernit npu3HaK MoA00HUS
25 TPEYrOJIbHUKOB, PEIICHHE 3a1a4 Ha
NpUMEHEHHE IPU3HAKA.
26 [Ipumenenue moao0us Py PEIICHUH
IIPAKTHUYECKUX 3a/1a4
7 [Ipumenenne nogoOus npu Bbubmmorexal [OK
pCIICHUH PAKTHYECKUX 3a/1a4 Ha https://m.edso0.ru/8867445a
TOTOBBIX YEePTEIKAX
28 CaolicTBa 1uIOma e bubnnorexal [OK
TreOMETPUUCCKUX HUTYp https://m.edsoo.ru/886745fe
29 DopMyisl JUIs IUIOLIAAN bubnuorexkal [OK
TpEyroJibHUKA, apajuiesorpaMma https://m.edso0.ru/88674860
O S — ButmiorerallOK
peyr > 1ap P ’ https://m.edsoo.ru/88674a22
pelieHue 3aau.
31 DopmyIibl U1 TIIOIIAAN bubnuortexal [OK
NpSIMOYTOJIbHUKA M KBajipara, pomba https://m.edsoo.ru/88674a22
S A — BubmrorexallOK
pAMOyT Apata, https://m.edso0.ru/88675288
pom0a, perieHue 3a1a4
33 o bu6mmorexal [OK
OPMYJIBI JIJISI TUTOIAIN TPAIICIIUH. https://m.edso0.ru/8867542c
BrerunciaeHne — IUIOMAAEH  CIIOKHBIX Bbubnuorexal [OK
34 buryp. Brruucnenue TUTIOIIAIeH https://m.edsoo0.ru/88674e78
TPEYroJILHUKOB U MHOTOYTOJIbHUKOB Ha|
KJIeT4aToi Oymare.
35 [Tnomanu ¢uryp Ha KJIeT4aToit bubmuorexkal [OK

Oymare

https://m.eds00.ru/8867473e
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36 ITromann OIOOHBIX ¢buryp.
OTHolLIEHWE  IUIOIAAEd  ITOHOOHBIX
buryp.
37 [Tnomanu mogoOHbIX uryp.
Penrenue 3amau.
38 3aga4u ¢ TPaKTUYECKUM bubnnorexal [OK
COJIepKaHHEM https://m.edso0.ru/88675558
39 3a/1auu 10 TOTOBBIM YEPTEKAM. bu6mmorexal [OK
https://m.edsoo.ru/88675684
40 Pemenue 3a1a4 ¢ moMoIs0 MeTo1a bubmmorexal [OK
BCIIOMOTATEIbLHON ILTOIIAIN https://m.edso0.ru/88674f90
41 KonTtponsHast pabora mo teme bubnuorexkal [OK
"Tlromans" https://m.eds00.ru/8867579c
42 Teopema [Tudaropa u eé bubmmorexal [OK
pUMEHEHHE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnnorexal [OK
NpUMEHEHHE, PEIICHUE 3a/1a. https://m.edso0.ru/88675918
44 Eelc/)lf/leelflell/_IIZI (?rigoiiﬁ (e)% aTHas bubmoreral [OK
P > TEOP p https://m.edso0.ru/88675abc
teopeme ITudaropa
Teopema [Tudaropa u eé
45 MIPUMEHEHHUE, PELICHUE 3a4a4 110
TOTOBBIM YEePTEKaM.
[Mpumenenue Teopemsl I[ludaropa npyl
46 pEIIeHNN IPAKTUUECKUX 3a/1a4.
Omnpenenenne TPUTOHOMETPUUECKUX
(ymxunii ocTporo yria BubmoTexal [OK
47 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

TPUTOHOMETPUUECKHUE COOTHOLIEHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE.

CuHYyC, KOCUHYC, TAHT€HC OCTPOTO

https://m.edso0.ru/88675d32
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yria npsiMoyrojbHOTo
TpeyrojbHUKa.

OCHOBHOE TPUTOHOMETPUUYECKOE

but6mmorexal [OK

48 TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, (POPMYJIBI IPUBEICHHUS.
OcHOBHOE TPUTOHOMETPHUYECKOE
50 TOXJIECTBO. Tpuronomerpuueckue
(yuxuuu yriaos B 30°, 45° u 60°.
o | s s o Brsmoresox
P WP https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUU
52 BrnucanHble U LIEHTpaJIbHBIE YIIIbI, bu6mmorexal [OK
OIIpeIeTICHHE.
o | Smemen i Brsmoreox
P Y https://m.edsoo.ru/8a141940
CJIE/ICTBHSL.
54 VYron Mexnay KacatelbHOU U bubnnorexal [OK
XOpO0i https://m.edsoo.ru/8a141b34
95 VYTIIbl MEXAY XOpAaMHU U CEKYIIUMU
56 VYTribl MEXIy XOpJaMH U CEKYIINMH,
peleHue 3ajau.
BHI/Ica.I:IHI)Ie Y OITMCAHHBIC BuGorexallOK
57 YEeTBIPEXYTOJIbHUKH, UX MPU3HAKH U

CBOICTBa

https://m.edso00.ru/8a140f86
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58

Bnucannnie U onucaHHbIe
YEeTHIPEXYTOJIbHUKH, UX MPU3HAKU U
cBolicTBa. Penrenue 3amau

Bu6nuorexal IOK
https://m.edsoo.ru/8al1416d4

59

BrircanHble ¥ onyMcaHHbIE
YEeTHIPEXYTOJIbHUKH, UX MPU3HAKU U
cBoiicTBa. Pentenue 3amad mo
FOTOBBIM YepTeKaM

Bu6nuorexal IOK
https://m.edsoo.ru/8al1416d4

60

[IpuMeHeHne CBOMCTB, BIMCAHHBIX
Y OIIMCAaHHBIX YETHIPEXYTOJbHUKOB
IIPU PEIIEHUN T€OMETPUYECKUX
3ajay.

61

[IpuMeHeHHEe CBOWMCTB, BIMCAHHBIX
" OIIMCAaHHBIX
4eTHIPEXYTOJbHUKOB.
O06006mamui ypox.

62

B3anMHOe pacnonoxeHue 1Byx
okpyxkHocTen. Kacanue
OKPYKHOCTEH.

bubanorexal [OK
https://m.edsoo.ru/8al1410a8

63

CBOICTBO KacaTelIbHOM K OKPYXHOCTH.
OO0mue  kacaTelbHblE K JBYM
OKPY>KHOCTSIM.

bu6nnorexal [OK

64

3auétHas paboTa 1o Teme
«BricaHHbBIE ¥ IICHTPATBHBIC YTIIBI,
YroJI MeX1y KacaTelbHOU 1
XOpIION»

bu6nuorexal [OK
https://m.edsoo.ru/8al141c88

65

[ToBTOpEHKE OCHOBHBIX MOHSATUN U
METO/I0B KypCOB 7 M 8 KIIaCCOB,
000011eHne 3HAaHUH.

YeTsIpexyroJbHUKN

bu6mmorexal [OK
https://m.edsoo.ru/8al4lddc
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IToBTOpEHKE OCHOBHBIX MOHATUN U

66 METOJ/IOB KypCOB 7 M 8 KJIacCOB 1 bubmorexal [OK
. ’ https://m.edsoo.ru/8al4lefe
00001enye 3uanuii. . [Togooue
TPEYTrOJIbHIUKOB
67 Hrorosas kKoHTposIbHAS paboTa 3a 1 bubnnorexal [OK
Kypc reoMeTpuu 8 Kiacca https://m.edsoo.ru/8a142368
HOBTO CHHUEC OCHOBHBIX HOHSITI/Iﬁ nu
68 MCTO,I[(I))B KypcoB 7 u 8 KJ1accoB 1 EubmrorexallOK
. ’ https://m.edsoo0.ru/8al420ac
00001enre 3nanuii. [Tmomanu
TeOMETPHUECKUX QUTYD
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIeIU(POBHIE

Ne Jlara
/i Tema ypoka Beero Kourpoabubie | I[lpakTnueckue w3yuennus o0pasoBaTe/IbHbIE
padoThI padoThbI pecypchbl

1 OrnpeneneHne TPUrOHOMETPHUIECKUX 1 bubnmnorexal [OK

¢bynknuii yriaos ot 0° go 180°. https://m.edsoo.ru/8al424bc

[Tnomaau reoMeTpudecKux GUryp
2 OCHOBHOE TPUTOHOMETPHUUIECKOE 1

TOXJ1eCTBO. DOPMYITBI IPUBEICHUS
3 Teopema KOCUHYCOB 1 bubmmorexal OK

Y https://m.edsoo.ru/8a14336¢

4 Teopema KOCHHYCOB, peleHUE 3a1a4 1

Ha IPUMEHEHHUE TEOPEMBI.

5 Teopema cunycoB 1 bubnuorexkal [OK
https://m.edsoo.ru/8al42d5e
bubmnorexal [OK

6 Teopema cuHycOB, pelieHue 3a7a4 Hal 1 hitps://m.edso0.ru/8al42e8a

MIPUMECHEHHUE TEOPEMBI. — '
TeopemMa cHHYCOB, KOCUHYCOB
7 KOMOWHHMPOBAHHBIE 3a]1a4H. 1
HaxoxieHue yIMH CTOpOH U
8 BEJINYUH yTJI0B 1
TPEYrOJIHLHUKOB
9 Haxosxnenue njiuH CTOPOH U 1 bubnmnorexal [OK
BEJIMYMH YIJIOB TPEYTOJIHHUKOB. https://m.edsoo.ru/8a1430b0
Pemenue 3agau
Pemenne TpeyroasHUKOB IO IBYM
Bbu6nuorexal [OK
10 CTOPOHAM I YLy MEARLY HIMH. . https://m.edsoo.ru/8al42ac0
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Pemenne TpeyrojbHUKOB 110

Bbu6nuorexal lOK

1 CTOPOHE H HPHICKALLHM I HEH https://m.edsoo.ru/8a142ac0
yriam.
12 Pemenue TpeyroapHUKOB 1O TpEM bubnnorexal [OK
CTOpOHAM https://m.edsoo.ru/8a142ac0
13 Pemenue TpeyroibHUKOB, bubnmnorexal [OK
KOMOHMHHPOBAHHBIC 3a/1a4H. https://m.edsoo.ru/8a142ac0
o | Domeme pocrmeri s Bl Ox
P https://m.edsoo.ru/8al42c3c
KOCHHYCOB U T€OPEMBI CHUHYCOB.
[IpakTdeckoe NIpUMEHEHNE TEOPEM
15 CHUHYCOB M KOCUHYCOB
16 KonTponbhas pabota mo Teme bubnunorexal [OK
"PemieHne TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTHe 0 MpeobpazoBaHUU bubnuotexal [OK
noioous https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI MOJ00HBIX bubnuotexal [OK
¢uryp. IlomoOume COOTBETCTBEHHBIX| https://m.edsoo.ru/8a143de4
PIIEMEHTOB.
CoOTBETCTBEHHBIE DJIEMEHTBI
19 MoAOOHBIX (pUTYp, pelIeHHE 3a1a4.
o | meopesn e oo Bl Ox
P, TEOP p A https://m.edsoo.ru/8a14406e
OTPE3KOB CEKYILHUX.
Teopema o npon3BeIeHUN OTPE3KOB
21 XOp[, TEOpEMA O MPOU3BENECHUU bubnnorexal [OK

OTPC3KOB CCKYIINX, PCHICHUC 3a1aY.

https://m.edsoo.ru/8al441a4
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bu6nmmorexal [lOK

22 Teopema 0 KBajpaTe KacaTeIbHOI https://m.eds00.ru/8al442da
23 [IpuMeHeHue TeopeM B pelieHnn bubnmnorexal [OK
TEOMETPHUECKUX 33124 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHue TeopeM B pelieHun bubnunorexal [OK
reOMETPUYECKUX 33714 https://m.edsoo.ru/8a1443fc
25 [IpuMeHeHne TeopeM B pelICHUN bubmnoTtexal [OK
reOMETPUUYECKUX 3a/1a4
3adeTHas paboTa 1o Teme
26 "ITIpeoOpa3oBanue mMogoousI. bubnnorexal |[OK
MeTtpHruecKue COOTHOIICHHUS B https://m.edsoo.ru/8a1447a8
OKpYy>KHOCTH"
g | St s Ben Brsmorealox
J ba, https://m.edsoo.ru/8a144960
COHAIPaBJICHHBIE BEKTOPHI,
MIPOTUBOIMOJIOKHO HAIlPaBJICHHBIE
BEKTOPHI, KOJUTMHEAPHOCTh
BEKTOPOB, PABEHCTBO
BEKTOPOB. DU3NYECKUIN U
reOMETPHUECKUI CMBICT BEKTOPOB
08 Onepanuu HajJ BEKTOpamH. bubnuotexal [OK
CrnoxeHne 1 BBIYUTaHHE BEKTOPOB, https://m.edsoo.ru/8al44a8c
29 CrioxeHue u BBIYUTAHUE BEKTOPOB. bubnunorexal [OK
Pemenue 3amau https://m.edsoo.ru/8a144d52
30 YMHOXKEHHEe BEKTOpa Ha YUCIIO
31 Pa3znoxenne BekTopa 1o 1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmorexal lOK

https://m.edsoo.ru/8al44fbe
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CkansipHO€ IIpOU3BEIEHUE

33 BEKTOPOB, €I0 IPUMEHECHUE IJIS EubmorexallOK
POp, P s https://m.edsoo.ru/8a14539c
HAXO0XACHUS JUIUH U YIJIOB
CkansipHoe pou3BeIeHNE
34 BEKTOPOB, €r0 IPUMEHEHHUE IS Bu6nuorexal [OK
HAXO0KJICHHS JUTHH U YTJIOB, https://m.edsoo.ru/8a14550e
pelieHue 3aaau.
35 Pemenue 3a7a4 ¢ moMoIib0 bubmnoTtexal [OK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3ama4d ¢ mOMOIIBIO bubmnorexal [OK
BEKTOPOB Ha FOTOBBIX YEPTEIKAX https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pemeHus 3a1a4 GU3NKA
38 KontponbHas paboTa mo teme bubnuortexal [OK
"BekTops!" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOYEK HA
TUIOCKOCTH
40 y N bubmmorexal [OK
PABHCHHE HPAMOH https://m.eds00.ru/8a145c48
a1 YpaBHeHHE NIPAMOH, peLIeHue
3a1ad.
42 y bu6mmorexal [OK
PABHCHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 KoopauHnaTsl TOuEK nepecedeHus bubnuorexkal [OK
OKPYXKHOCTH H TIPSIMOM https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUN
TeOMETPHUYECKUX 3a]1ad,
44 MpaKTUYECKHX 3a1a4d .HaxoxaeHue

JUIMHBI BekTopa. KoopanHar
CEpEeUHBI OTPE3KA.
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Meroa KOOpAUHAT IPU PELICHUN
reOMEeTPUUYECKUX 33/a4,

45 MpaKkTHYECKUX 3a1a4. PaccrosiHue
MEXTy IBYMSI TOUKAMHU.
Meroa KOOpAMHAT MPU PEIICHUH
TeOMETPHUYECKUX 3a/1a4,
46 MPAKTHYECKUX 3a/1a4 CKAJIAPHOE
MIPOU3BE/ICHNE BEKTOPOB, YOI
MEXy BEKTOPAMH.
{(OHTpOJ‘ILHa}I pabora 1o Teme BuGorexallOK
47 JleKapToBbl KOOpAMHATSI Ha 1 https://m.edsoo.ru/8a146e0e
IJIOCKOCTH " — :
48 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubmnorexal [OK
BBIYHCJICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuorexal [OK
49 Hucno m. JlnuHa OKkpyxHOCTH https://m.edsoo.ru/8a1472c8
bubmnorexal [OK
50 Hueno m. Jlmna okpyxkHocTH. https://m.edsoo.ru/8al4714c
Pemrenne 3agau
51 I'panycHas u paguanHas Mepa yria
52 Beruncnenue qiuH bubmnorexal lOK
U 2T https://m.edsoo.ru/8al4714c
OKPY)KHOCTEH.
bu6mmorexal [OK
53 Tlnowae kpyra, cekTopa, CerMeHTa https://m.edsoo.ru/8a147426
bu6mmorexal [OK
54 [Inomanp Kpyra, CEKTOpa, CErMEHTA. https://m.eds00.ru/8a147750
Pemrenne 3a7a4 Ha BBIUKCIIEHHE U — :
J0Ka3aTCJIbCTBO C UCIIOJIb30BAHUEM
M3yYEHHBIX (HOPMYIL
KonTponpHas paboTa o teme «
55 [IpaBHuIIEHBIE MHOTOYTOJIBHUKH, bubanorexal [OK

IJIomaab Kpyra, CCKTopa, CCrMCHTa»

https://m.edso0.ru/8a147750
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56

JIBUKEHUs IIIIOCKOCTH U BHYTPEHHHUE
CUMMeETpUU GUryp (IeMeHTapHbIC
IIPEJICTABIICHHUS).

bu6nmmorexal [lOK
https://m.edsoo.ru/8al47c82

57

[TapannensHbIl IEPEHOC, TOBOPOT

Bu6nuorexal IOK
https://m.edsoo.ru/8a147f16

58

[TapautenpHbIN IEPEHOC, TOBOPOT.
Pemrenune 3amad Ha TOTOBBIX
yepTeKax

bu6mmorexal [lOK
https://m.edsoo.ru/8al147f16

59

[TapatenpHbIN IEPEHOC, TOBOPOT.
KoMmOnHanmy OBm>xeHnii Ha IIIOCKOCTH U
HUX CBOUCTBA.

60

[TapamtenpHbIN IEPEHOC, TOBOPOT.
Pewenue 3amau

61

[IpuMeHeHne NBUKEHUI ITpU
peuieHuu 3aa4y

bubmuorexal [OK
https://m.edsoo.ru/8a1480e2

62

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHui. 3mepeHue
T€OMETPUUYECKUX BETUYHH.
TpeyroapHUKU

63

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAaHWH.
[TapamiensHbie U
MepHEHIUKYISIPHBIC TIPSIMbIE

bu6mmorexal [OK
https://m.edsoo.ru/8a148524

64

HToroBast KOHTpOJIBHAS
pabota

bubmuorexal [OK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o6o0mEeHNE,
cHCTEMaTH3aInsI 3HAaHUH.
OKpy>XHOCTb U KpPYT.
['eomeTpuyeckne MoCTpOEHHUs.

VYTIIBl B OKPYKHOCTH
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66

[ToBTOpenue, 06001ICHNE,
cuCTeMaTHu3aIys 3HaHUMH.
BrmcanHpie 1 onmMcaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3alMsl 3HAHUIA.
Pemenue 3amau mo teme
«[Tmomraap.

Bu6nuorexal [OK
https://m.edso00.ru/8a148920

68

[ToBTOpEeHME, 0000IIECHNE,
cucteMaTtu3ainus 3Hanui [lromanp

tpeyroipHuKa. Teopema [Tudaropa.

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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MPOBEPAEMBIETPEEOBAHUSIKPE3YJIbTATAMOCBOEHUSOCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHl/lﬂ

6

I'eomerpus

6.1

Pacrnio3HaBaTh M3ydeHHbIE T€OMETpUYECKHE (DUTYPBI, ONMpPENeNsiTh UX
B3aMMHOE PACIOJIOKEHUEe, H300pakaTb TreoMeTpuuyeckue QuUrypsl,
BBIIOJHATh YEPTEKHU IO YCIOBUIO 3ahaud. M3MepsaTh nuMHEWHbIE U
YIJIOBBIE BEJIMYUHBI. PemaTe 3a1aun Ha BBIYUCIECHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB

6.2

Jenate rpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEIAMETOB B
peaslbHOM KU3HU, pa3MEpoB NPUPOJIHBIX OOBEKTOB. Pazmmuars
pa3Mephl 3TUX 0OBEKTOB MO MOPSIAKY BEIIMYNUHBI

6.3

CTpOI/ITB YCPTECIKHU K TCOMECTPHUICCKHUM 3aaa4aM

6.4

ITons30BaThCA IMpU3HaKaMH paBCHCTBA TPCYIrOJIbHHUKOB, HCII0Jb30BATh
IIPpHU3HAKHU U CBOMCTBa paBHO6C,I[peHHbIX TPEYIrOJIbHUKOB IIPpU pCHICHUU
3ajJa4

6.5

[IpoBoanUTh  JIOTMYECKME  pacCyXAEHHs  C  HUCIOJb30BaHUEM
reOMETPUUYECKUX TEOPEM

6.6

ITonb3oBarbes [IpU3HAKAMU paBeHCTBA MIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBONCTBOM MEIMAHbI, NPOBENEHHONW K THUIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a7a4

6.7

OnpenensTh MapauieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPHIE
obpasyer ¢ HUMHU cekymas. OnpenensiTb MapavieIbHOCTh MPSIMBIX C
MIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSMON IO TOYEK
JIpYrou npsmMou

6.8

Pemrate 3amaun Ha KaeT4aTOM 6yMare

6.9

[TpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHUCIOBble U OyKBEHHbIE
3HAQYEHMsI YIJIOB B TIEOMETPUYECKUX 3a/ladax C MCIOJIb30BaHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYIOJIbBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU TNEPECEYCHUM JBYX NapajuIeIbHBIX MPSAMbIX
cekyllen. Pemars npakTH4ecKue 3a/1a4yd Ha HaXOXKICHUE YIJIOB

6.10

Bnagerp mMOHSATHEM TeOMETPUUYECKOTO MecTa TO4YeK. YMeTh
onpeaensaTh OWCCEKTPUCY YIJIa M CEPEeIUHHBIM NEePIEeHIUKYIAp K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOUEK

6.11

@opMyIMpOBaTh OINPENEICHUS OKPYXKHOCTHM M Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs UX CBOMCTBAaMHU. YMEThb
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHNN 3a/1a4

6.12

Bianers moHATHEM ONKMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXHOCTH,
yMeTh HaxoauTh €€ ueHTp. lloiap3oBaThCs (akTaMu O TOM, UTO
OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U O
TOM, 4YTO CCPCAHMHHBIC INCPHNCHAUKYIIAPbI K CTOPOHAM TpPCYroJIbHHUKaA
[IEPECEKAIOTCS B OJTHOM TOUYKE
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6.13

Bimagers moOHATHEM KacaTelbHOM K OKPYXKHOCTH, II0JIb30BaThCs
TEOPEMOM O IEpPIEHIUKYISIPHOCTH KacaTeIbHOM U  paauyca,
IIPOBEJEHHOTO K TOUKE KaCaHHUS

6.14

ITonp30BaTbCsA HpOCTCﬁHIHMPI rCOMETPUYCCKMMU  HEPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHUSI C TIOMOIIBIO
HUPKYJIS U JIMHEHKU

8 KIIACC

Kon

MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BUbI ‘-ICTI)IpéXYFOJII)HI/IKOB, HX 3JICMCHTHI,
IMOJIL30BAaThCSI X CBOMCTBaAMH IIpu pCIICHUH I'COMETPUYCCKHX 3aa4

6.2

[TpuMeHSITh CBOMCTBA TOYKH NIEPECEUCHHSI METUAH TPEYroJIbHUKA
(eHTpa Macc) B peIICHUH 3a1a4

6.3

Bnanerp noHATHEM CcpeaHEW JMHMM TpPEYrojibHUKa W TpamneluH,
IPUMEHSTh UX CBOICTBAa MpH PEIIEHUHM TEeOMETPUUYECKHX 3aj]ad.
ITonp30Barbesa Teopemoit daneca U TEOPEMON O ITPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIIEHUs IPAKTHUECKUX 3aj1a4

6.4

HpI/IMeHHTL IIPHU3HAKHU HOI[O6I/IH TPCYTOJIbHUKOB B PCHICHUHU
rCOMCTPHUYCCKUX 3a1a4

6.5

[Tons3oBatbest Teopemoit Iludaropa i penieHus reoMeTpuuecKux U
IpaKTHYEeCKUX  3anad. CTpouTh MaTEMaTHYECKyKd MOJENIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNIaTh YepTEX U HAXOJIUTh
COOTBETCTBYIOILNE JAJINHBI

6.6

Bnaners moHATHSAMHU CHUHYCa, KOCHMHYCAa MW TaHI'CHCA OCTpOTrO YyrIjia
NpAMOYTOJIBHOTO TpPEYTOJIbHUKA. Ilonp30BaThCs 3THUMHU IIOHATHSIMU
JJI pCHICHU A IMMPAKTUYCCKUX 3a1a4q

6.7

Bbruucnate (pa3inyHbIMM  crioco0amMH) IUIOIIAAb TpPEYrojbHHKA U
IUIOINAAM MHOTOYTOJbHBIX (uryp (momb3ysch, rAe HEO0O0XOAUMO,
KaJbKYJIATOpOoM). IIpUMEHSATh MONy4eHHbIE YMEHUS B HMPAKTHUECKUX
3ajadax

6.8

BirageTs NOHATUSAMU BIMCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIIOJIB30BATh
TEOpPEeMbI O BIMCAHHBIX YIJaxX, Yriax MEeXIy XopAaMu (CeKyIIUMH) U
yrile MeXIy KacaTelbHOM M XOPIOH IPH PEIIEHUU I€OMETPUUYECKHX
3a1a4

6.9

Bnagerr MOHSATHEM ONHMCAHHOIO ‘-IeTBIpéXYFOJILHI/IKa, IIPUMCHATDH
CBOICTBA OIIMCAaHHOI'O I-IeTI:IpéX}’TOJ’IBHI/IKEl IIpU pCUICHUU 3aaa4

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 PEallbHOM JKU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIUYUCICHHUS C TNPUMEHEHHEM TMono0us U
TPUTOHOMETPHH (TIONIB3YSACH, I'7Ie HEOOXOIUMO, KAIbKYIATOPOM)
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9 KJIACC

Kon
NPoBepPsIeMoOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOIAHUThH C UX
IIOMOIIBIO PA3JIMYHBIE DJIEMEHTBI IPSAMOYTOJIBHOIO TPEYrOJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts  (c
MOMOIIBIO KaJIBbKYJISITOPA) JUTMHBI U YTJIBI 7151 He TAOJUYHBIX 3HAUCHUH

6.2

[Tonb30BaTbes dbopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIACCTBOM JJISI HAXOXKIEHUS COOTHOILICHUM
MEX1y TPUTOHOMETPUYECKIMH BeIMYMHAMHU

6.3

Hcnonb3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXICHMS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bragers moHATHSAMH TpeoOpa3oBaHUS TOAOOWS, COOTBETCTBEHHBIX
3NIEMEHTOB MoA00HbBIX ¢uryp. Ilonp3oBaThcs CBOMCTBaMH 1OA00US
MPOU3BOJILHBIX (PUTYp, YMETh BBIYHUCISTH UIMHBI U HAXOAWUTH YIIIBI Y
nofo0HeIx Quryp. [IpumensTs cBoiicTBa mMomoOMs B MPAaKTHUECKHX
3ajadax. YMeThb MPHUBOAWTH TPHUMEPHl TMOAOOHBIX GUTYp B
OKpYXXaIoIIeM MHpPe

6.5

[Tonb30BaThcsi TEOpEeMaMH O TIPOU3BEICHUM OTPE3KOB XOpH, O
MIPOM3BEICHNUHU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaTbCcsi BEKTOpamMHu, IOHUMaTh KX T[EOMETPUYECKUH U
(buU3MYECKUN CMBICH, TMPUMEHSATh MX B PEHICHUH T€OMETPUUYECKUX U
¢usnueckux 3amad. [I[puMeHSTH CKaJIpHOE MPOUM3BEICHHE BEKTOPOB
JUIS HAXOXKIAEHUS UIMH U YTJIOB

6.7

ITons30BaThCSA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTH, IIPUMCHATH €0 B
PECIICHUN TCOMCTPUUICCKUX U MPAKTHUICCKUX 3a71a4

6.8

Biagete NOHATHUSAMU — IPaBUIBHOTO  MHOIOYI'OJIBHHMKA,  JIJIMHBI
OKPY’KHOCTH, JUIMHBI IYI'M OKPY>KHOCTH W paJuaHHOM Mephl yria,
YMETb BBIUMCIATH IUIOLIAAL Kpyra M ero vacred. IIpumensaTs
IIOJIy4EHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxonuTh OcH UM LEHTPBl CUMMETPUN (QUTYP, TPUMEHSATh ABHIKEHHS
IIJIOCKOCTH B IPOCTEHIINX CIIydasx

6.10

[TpuMeHATh MONyYeHHBIE 3HAHUS HAa TpakTHKE — CTPOUTH
MaTeMaTHYecKue MOJAENU JUIsl 3aj]ad peajlbHOW >KU3HU M MPOBOJUTH
COOTBETCTBYIOIIIME BBIUYUCIEHUS C MPUMEHEHHEM I[0A00Uus H
TPUTOHOMETpHUECKUX (YHKIUN (IONB3YsCh, TIN€ HEOOXOIUMO,
KaJIbKYJISITOPOM)
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IMPOBEPAEMBIESJIEMEHTBICOJAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
6 I'eomeTpus
Hauanbnbie nonsaTus reomerpuu. Touka, mpsimMas, OTpe30K, Jayd. Yroia. Bujsl
6.1 yriaoB. BeprukaibHble M cMeXHblE yribl. buccekrpuca yrna. Jlomanas,
MHOTOyrojibHUK. [[apamienbHOCTh U NEPIEHANKYISIPHOCTD MTPSIMBIX
6.2 Cummerpuunbie  gurypsl. OCHOBHBIE CBOWMCTBA OCEBOM CHUMMETPHH.
' [IpumMepsl cuMMETpUM B OKPYKAIOLIEM MUPE
OCHOBHBIE TOCTPOEHUS C TOMOILBIO IIUPKYJISl U TMHEHKH. TpeyroyibHUK.
6.3 Bricora, Mmennana, buccekTpuca, X CBOWCTBA
6.4 PaBHOOEIpeHHBIH W PaBHOCTOPOHHMM  TpEyroJibHMKU.  HepaBeHCTBO
TpPEYroJbHUKA
65 CpoiicTBa W TpU3HAKU PaBHOOEAPEHHOTO TpeyroibHUKA. [lpu3Haku
PaBEHCTBA TPEYTrOJIbHUKOB
6.6 CBoiicTBa M NPU3HAKH MMAPALIETbHBIX NPAMbIX. CyMMa YIJIOB TPEYTOJIbHUKA.
' BHeuiHue yribl TpeyroiabHUKa
[IpssMmoyronbHbld  TpeyroJbHUK. CBOHCTBO MEIHAHBl MPSIMOYTOJIBHOIO
6.7 TPEYroJibHUKA, TNPOBENEHHOM K TunoreHyse. llpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsIMOYTONIbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuHM: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OonblieM yrie U OOJbIIe CTOpOHE
TpeyroyibHUKA. [lepneHanKysip 1 HaKJIOHHAs
['eomeTpuueckoe MecTo TOYeK. buccektpuca yria ©  CepeIuHHBIN
6.9 MEePIEHANKYIISP K OTPE3KY KaK TEOMETPUUYECKHUE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOpAa U JHAMETp, MX CBOMCTBa. BzanmHoe
6.10 pacnoyioKeHUue OKpY:KHOCTH u mpsmoi. KacarenpHas u  cekymas K
OKPYKHOCTH
OKpyXHOCTh,BIIUCAHHAABYTO0JI. BcaHHAsMONMCaHHASIOKPY>KHOCTUTPEYT OJIbH
6.11 HKa
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 YersipéxyronpHuku. [lapamnenorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpsmoyroapHUK, poMO, KBaJIpaT, UX MPU3HAKHA U CBOWCTBA
6.3 Tpamnernus, paBHOOOKasI Tpamenusi, e€ CBoicTBa U Mpu3Haku. [IpsMoyronapHas
Tpanenus
6.4 Merton yasoenust meauansl. LlenTpanbHas cummerpus. Teopema Daneca u
TeopeMa O MPOMOPIUOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyronbHHuKa
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[TonoOue TpeyronbHUKOB, K03 duiuent noaoous. I[pusnaku nomodus

66 TpeyroabHUKOB. [IpruMeHeHne nogo0us pH peleHNH IPAKTUIECKUX 3a/1a4
6.7 @opMynbl A IUIOWIAAM  TPEYrojbHUKA, IapajulenorpaMma, pomba Hu
Tparneuun
CroiicTBa TUIOMIAJEH reomMeTpuueckux Guryp.  OTHOIIEHHE TIUIOMIAICH
68 noJ00HBIX (pUryp
Beruucnenue miomazei TpeyroJbHUKOB U MHOIOYI'OJIbHUKOB Ha KJIETYaTON
6.9 Oymare
6.10 Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemenun
IPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yrja HpSAMOYTOJBHOTO TPEYIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO.  [pUrOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°
6.12 Brniucansble 1 1IeHTpaibHBIE YIJIbI, YTOJI MEX]y KacaTelIbHOW U XOpAOoH. YTJIbl
MEXy XOpJaMH U CEeKYLIUMHU
6.13 BnucanHble U onMCcaHHbIE YETHIPEXYTOIbHUKH
B3anMHoe pacnionoxeHue AByX oKpyxHocTell. KacaHnue okpy»kHOCTEH.
6.14 OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. Pemenue
6.2 IIPAKTUYECKUX 3a/lad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeoOpa3zoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema o Ipou3BeIEHUN OTPE3IKOB XOP/I, TEOPEMBI O IIPOU3BE/CHUH OTPE3KOB
CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bexktop, nmnmHa  (MOAynb) — BEKTOpa,  COHAIPABIEHHBIE  BEKTOPHI,
IIPOTUBOINOJIOKHO  HANpaBICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
6.5 PaBEHCTBO BEKTOPOB, ONEpalliu HaJl BeKTopamu. Pa3nokeHue BeKTopa Mo JIByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkajisspHOE POU3BEAECHNE BEKTOPOB, IPUMEHEHUE IS
HaXO0X/IEHUS JUIUH U YTJIOB
JlexapToBbl KOOpAMHATHI HA IJIOCKOCTU. YPAaBHEHUS NPAMON U OKPYKHOCTHU B
6.7 KOOpJIMHATax, IepeceueHrne OKPYKHOCTeH U MpsiMbIX. MeTon KOOpJauHAT U €ro
IIPUMEHEHNE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKH
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Jnuna okpyxHocTy. ['panycHas u panuaHHas Mepa yria, BBIYMCICHUE UIUH Ay

6.9 .
OKpYKHOCTEH
6.10 [Tnomans kpyra, ceKTOopa, CerMeHTa
6.11 JIBUKEeHHMSI TUTOCKOCTH ¥ BHYTPEHHHE CUMMETpHUH (DUTYp (IJIEMEHTapHBIC

npeacrasienus). [lapamtensueiii neperoc. [ToBopot
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ITPOBEPSIEMBbIE HA OI'S 1O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMbBbI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpedOBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTO
o01ero oopazoBanus Ha ocHoe PI'OC

YMeHue onepupoBarbh IMOHATUSMHU: MHOXECTBO, ITOAMHOXKECTBO,
olepalyy HaJ MHOXKECTBAaMM; YMEHUE ONIEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIM Tpad, AepeBO, LUKJ, MPUMEHITh MX IMPH PEUICHUH 3aJad;
YMEHHUE MCII0JIb30BaTh Ipauyeckoe IMpeCTaBIEHUE MHOXKECTB JUIS
OIMCaHUsl PEAIbHBIX MPOLECCOB U SBICHUMN, IIPU PELICHUU 3a1ad U3
JpYrux y4eOHbIX IPEAMETOB

YMeHHe onepupoBaTh MOHATUAMM: ONPEACIICHHE, aKCHOMa, TEOpEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTh MCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUsS, INPUBOIUTH IPHUMEPbl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUA U OTPUIIAHUS BBICKA3bIBAHUN

YMeHne ornepupoBaTh MOHATHUSMU: HATYPAIBHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JEJIMMOCTh HAaTypaJlbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, II€JI0€ YHUCJIO0, MOJYJb 4YHCIia, OOBIKHOBEHHas IpoOb H
JIecsTUYHAas JpoOb, CTAHAAPTHBIA BUJI YHUCIIA, PAIMOHAIBHOE YHUCIIO,
UPPALMOHATIBHOE YHUCIO, apu(METUYECKUI KBaJIpATHBI KOPEHB;
YMEHUE BBINOJHATH JEUCTBUS C  YMCIAMH, CpPaBHUBaTh W
YOOPSAIOYMBATh YWCIA, TMPEACTABISTH 4YHCIAa Ha KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCIA; YMEHHUE JenaTb NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

VYMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIbIM IIOKA3aTeNeM,
apudMeTHUeCKUil KBaJapaTHBI KOpPEHb, MHOTOWIIEH, anredpandeckas
Ipo0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEHEeHH
Oosibllle €IMHUIIBI; YMEHHME BBIIOMHATH pPAcdE€Thl MO (opMysaM,
npeoOpa3oBaHus IENbIX, JPOOHO-PALIMOHAIBHBIX BBIPAKEHUH H
BBIPAXECHUM C KOPHSMHM, PA3JIOKEHHE MHOTOYJIEHAa Ha MHOMUTEIH, B
TOM 4YHCJIE€ C HCIOJIb30BaHHEM (OpPMYJNl Pa3HOCTU KBaJpaTroB H
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPABHEHUE C
OJHOM IEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHBIE U KBAJpPATHBIC YPABHEHUS,
NpOOHO-pallMOHATILHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JIMHEWHBIE HEPABEHCTBA M HUX CHCTEMBI,
KBaJpaTHblE ¥ JPOOHO-pAllMOHAIbHBIE HEPAaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHWCJIE MPU PELICHUH 33]1a4 U3 IPYTUX MPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIO0JIb30BaTh KOOPAUHATHYIO
NpsIMyI0 M KOOPJMHATHYIO IUIOCKOCTb JJIsi M300pa’KeHUsl pelieHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUSA, Tpa@uK QYHKIUU, HYIN
byHKIIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbllee M HAaUMEHblIee 3HAYCHUS
(GyHKIMHM; YMEHUE ONepUpOBaTh MOHATUAMU: IpIMast
MPONOPLUOHAIBHOCTD, JTUHEWHAas QyHKIUS, KBaApaTUyHas QyHKINS,
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oOpaTHas TPOMOPLUUOHATIBHOCTH, TMapabona, TunepOoaa; yMEHHE
cTpouTh rpaduku GyHKIUN, UCTIONB30BaTh TPaQUKH ISl ONPEACTICHHS
CBOHMCTB IPOILIECCOB U 3aBUCHMOCTEH, JJIS PeIIeHHs 3aJad U3 APYTuX
y4eOHBIX TPEAMETOB W PEAIbHOM IKU3HH, YMEHHE BBIPAXKATb
dopMynamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OTepupoOBaThH MOHSTUSMU: MOCIIE0BATEIbHOCTD,
apumernyueckas UM TeOMeTpuYeckass  IMPOTPecCuu;  yMEHHUE
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBHOCTEH, (POPMYIBI CyMMBI U
oOuiero ujeHa MpU PEIIeHUU 3a/ad, B TOM 4YHCIE 3aJad U3 JIPYrux
y4€OHBIX IPEIMETOB U PEATILHON KU3ZHU

VYMeHue pemiaTth 3a/laud pa3HbIX TUIOB (B TOM YHCIE HAa HPOLEHTHI,
JOJMM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
HOKYIOK U YCIIYT, HAJIOTH, 33/1a4M U3 00JaCTH YIPABICHUS JTMUYHBIMU U
CeMEWHBIMH  (UHAHCAMH); yMEHHE  COCTaBJIATH  BBIPAXKEHHUS,
YPaBHEHUs, HEPAaBEHCTBA M CHCTEMBbl 110 YCJIOBHIO 3a/Jayu,
UCCIIEI0BaTh IIOJIY4YEHHOE PEIICHUE U OLICHWBATh IIPABJONOA00HOCTD
[IOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBath MOHATHSIMH: (UTYPA, TOUKA, OTPE3OK, MpPSIMas,
Jyd4, JJOMaHasi, yroJi, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, paBHOOCIPECHHBIH
U PaBHOCTOPOHHHWH TpPEYroJbHHUKH, MTPSIMOYTOJIbHBIH TpPEYroJIbHHUK,
MearaHa, OMCCEKTpUCa W BBICOTA TPEYTOJIBHHKA, YETHIPEXYTOJIbHUK,
napajieiorpaMM, poMO, TIPSAMOYTOJIbHUK, KBaJpaT, Tpamelus;
OKPYXHOCTh, KPYT, KacarelabHas; 3HAKOMCTBO C MIPOCTPAHCTBEHHBIMH
durypamu; yMeHHe pemiath 3allaud, B TOM YHCJIEC U3 MOBCETHEBHON
JKU3HU, Ha HAXO0XJICHHE TCOMETPUYCCKUX BEIUYMH C MPUMEHCHHEM
M3YYEHHBIX CBOMCTB GuUryp u $pakron

10

YMeHue onepupoBaTh MOHATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajuIeIbHOCTh W MEPIEHIUKYISIPHOCTh MHPSIMBIX,
yroJl MEXAYy MpsAMBIMM, TEPHEHAUKYISApP, HAKIOHHAs, IPOEKIIMS,
nosnobue Gpuryp, NogoOHbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM WU NIPSIMOM; YMEHHUE paclo3HaBaThb PABEHCTBO, CUMMETPHUIO U
nosnobue ¢Guryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX B
OKpYXKaroIleM MUpE

11

YMeHue omnepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHUE, YTOJd
(BemMyMHA yria, CHHYC M KOCHHYC yIJa TPEeYrojbHUKa), IMJIOLIAMb;
yYMEHHUE OIIEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh GOpPMYyNbl TMepuMeTpa W  IUIOHIAId
MHOTOYTOJIBHUKOB, JUTMHBI OKPY>KHOCTH W TUIOMIAJAM Kpyra, oObema
MPSIMOYTOJIBHOTO MapajulesieNuela; YMEHUE MNPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAeH

12

YMmenue u300pakaTh IUIOCKHME (UIypsl W HUX KOMOHMHALUW,
MPOCTPAHCTBEHHbIE (UTYpPbl OT PYKH, C MOMOLIBI0 YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM
CHMBOJILHOMY OIIMCAaHUIO

13

YMenue ONecprupoBaTh INOHATHUAMU: IpsAMOYTOJibHasA cucreMma
KOOpJAUHAT, KOOPAWHAThI TOYKH, BCKTOp, cymmMa BEKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BCKTOPOB;
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YMEHHUE HCIO0JIb30BaTh BEKTOPBl U KOOPAWUHATHI Ul NPEACTaBICHUS
MaHHBIX W pELIeHHA 3aJad, B TOM 4YHCIE M3 JPYruX Y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HU

14

VYMeHHe OmepupoBaTh MOHSATHAMHU: CTOJOUKOBBIE U  KPYTOBBIC
JqMarpaMMbl,  TaONMMIBL, cpegHee  apudmeTHyeckoe, MeaAMaHa,
HauOonbllee M HaUMEHbIIEE 3HAUCHUS, pa3Max YHUCIOBOrO Habopa;
yMEHHE  W3BJEKAaTh, MHTEPIPETHPOBATb W  MPeoOpa30OBHIBATH
uHPOpPMALIMIO, TPEJICTABICHHYI0 B Ta0luIax M Ha JuarpaMmax,
OTPaXXAIOUIYI0 CBOMCTBAa M XapaKTEPUCTHKH PEaJbHBIX IPOLIECCOB H
SBJICHUI; YMEHUE pACO3HAaBaTh HM3MCHUYUBBIC BEJIWYMHBI B
OKPYXXaIoIIeM MHpe

15

YMeHue omnepupoBaTh MNOHATUSMU: CIyYalHBIM OMNBIT (CIIydaliHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO0.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOSTHOCTH CIy4YalHBIX COOBITHI B OIBITax C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapHBIMU COOBITUSIMU; YMEHHUE pellarh
3aJa4d METOJIOM OPTraHHM30BAHHOTO Tepedopa M C HCIOJIb30BAHUEM
IIpaBWJIa YMHOXKEHHUS; YMEHHUE OLICHMBaThb BEPOSITHOCTH pealbHbIX
COOBITHIf M SIBJICHHI, MOHUMATh POJb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITMM B OKpYXalOIleM MHUpPE M B JKU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOIXOASIINN H3yYEHHBIH METOJ ISl pelleHHs
3aJa4M, IPUBOJUTH NPUMEPHl MAaTeMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, OIMCBIBATH  OTAEIBHBIE  BBIAAIOIIHMECS  PE3YJIbTaThI,
IIOJIy4eHHBIE B XOJE Pa3BUTUS MAaTEMaTHKU KaK HAyKH, IPUBOJIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOU
Y BCEMUPHOM UCTOPHH
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IHEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUA
1 Yucna v BBIMUCIEHUS
11 Harypanbnsie u nensie yncna. [IpusHaky 1eIMMOCTH LIEIbIX YUCEI
OObIKHOBEHHbIE M JIECATHYHBIE  JIpoOM,  TPOLEHThl,  OECKOHEUYHbIE
12 MIEPHOINIECKHE POOH
13 Pammonanbupie  uyucna.  Apudmeruyeckue ONepalud C  PalUdOHATbHBIMU
YHCIaMH
JeiicTButenbHbie ynciia. ApudMeTHdecKue onepamnuu ¢ AeHCTBUTEILHBIMU
14 YHCIIaMU
15 [TpubnmxEénnpie BBIMHCIICHUS, NPABIUIA OKPYIVICHHS, IPUKHIKA H OLICHKA
pe3ynbTaTa BRIYUCICHUN
2 AnrebpanyecKue BHIPAKECHUS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKECHHS C IEPEMEHHBIMHU )
Crernens ¢ 11enbIM nokaszarenem. CTeneHb ¢ palMoOHAIbHBIM TOKa3aTeNIeM.
2.2 CBolicTBa CTENEHU
2.3 MHorousieHbl
2.4 AnrebGpanueckas qpoob
25 Apupmernaeckuit KOpEHb HaTypaJIbHON CTEIICHHU. HeicrBus c
' apu(METHIECKUMH KOPHSIMHU HATypaIbHOH CTENEHH
3 YpaBHEHUS U HEPABEHCTBA
31 Lenbie u poOHO-paOHANbHBIE YpaBHEHHS. CUCTEMBI B COBOKYITHOCTH
ypaBHEHHA
Lenbie n 1poOHO-parMoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
32 HEPaBEHCTB
3.3 Pemenne TekcToBBIX 3a1a4
4 YucnoBble IOCIIEA0BATEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEA0BATEILHOCTEN
Apudpmerndeckass © TeoMeTpuueckas mporpeccud. Dopmyna  CIO0XKHBIX
4.2 IIPOILIEHTOB
5 OyHKINN
OyHknus, crnocoObl 3amanus ¢yHkuuud. ['paduxk  yHkinuu. Obmactb
OTIpesieNIeHusl U MHOKeCTBO 3HaueHui ¢pyHkuuu. Hynu @ynkmuu. IpomexyTtku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMBbl H
MUHUMYMbI (yHkIMH. Hambonbliee m HaumMeHbllee 3HaueHHEe (YHKIUU Ha
POMEXKYTKE
6 KoopannaTsl Ha mpsIMOit U TIIOCKOCTH
6.1 KoopaunaTthHas npsmast
6.2 JlexapTOBbI KOOPAWHATHI HA TUIOCKOCTH
7 I'eomerpust
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOWCTBa
7.2 TpeyroabHUK
7.3 MHOroyroasHUKN
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OKpy’>KHOCTb U KpPYT

75 N3mepenue reomeTpudecKux BEIUUUH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 Komb6unaTtopuka
8.4 MHuoxecTBa
8.5 I'pader
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI 1JIA YHEHUKA

Aranacsn JI.C., Byry3zoB B.®., Kagomues C.b.uap.//Marematuka. ['eomerpus.
bazoBblii ypoBeHb. 7 — 9 knacchl. - M.: [Ipocsenienne, 2023

METOAUYECKHUE MATEPHAJIBI IJIAY YUTEJIA

I'eometpus, 7-9 knaccel/ Aranacsa JI.C., Byry3os B.®., I'na3kos FO.A. u
npyrue. Metoandeckue pekoMeHaauuu K yueOHuKky: Kaura mis yaurens.
AKIIMOHEPHOE 00111€CTBO

«M3parenscTBO «lIpocBenienne

Pabouas Terpanp

CamMocTosTeIbHbIE U KOHTPOJIBHBIE PA0OTHI

3agauHuK. 7-9 K1acchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://m.edsoo.ru/7f415e
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