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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust Kak OAVH W3 OCHOBHBIX pa3/EiOB IIKOJIBHOW MAaT€MAaTHKH, MMEIOIUN CBOEH
[EeNbl0 O0ECTeYnTh HM3YyYeHHE CBOWCTB M pa3MepoB (GUTYyp, WX OTHOIIEHHH W B3aUMHOE
pacroJio’)KEHUE, OINUPAETCsl Ha JIOTUYECKYH0, JI0Ka3aTeabHYI0 JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs 3aKIIOYACTCS B TOM, YTO OOyYaIOMIMHACS
YUUTCS TPOBOAMUTH JOKA3aTEJIbHBIE PACCYXKJIEHUS, CTPOUTh JIOTUYECKHE YMO3aKIHOUEHHUS,
JIOKa3bIBaTh MCTHUHHBIC YTBEPKICHUS U CTPOUTH KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJUTH
pacCcyKJeHUs «OT MPOTHBHOTO», OTIMYATh CBOMCTBA OT IMPH3HAKOB, (HOPMYIHPOBATH OOpaTHBIC
YTBEPKICHHUSI.

Bropoii 1enbio0 M3ydeHus reoMeTpuu SIBISETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IMpHU
pelIeHur KaKk MaTeMaTUYECKUX, TaK U MPAKTUYECKHUX 3a/1ay, BCTPEUAIOIIUXCS B PEAIbHOU JKU3HHU.
OOyyaromuiics JOJKEH HAYYUTbCA OIPENENUTh TeOMETPUYECKYylo (Urypy, omucaTh CIOBaMU
JAHHBIA YepTEXK WM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOTO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens Wiu Tpedyemble pa3Mepbl rapaxa Jjsi aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpasi, BBHIUMCIWUTEIbHAS JMHUS B WM3yYeHUU reomeTpuu. llpm pemieHuu 3amad
MPAKTUYECKOr0 XapakTepa oOydaroluics YYUTCS CTPOUTHh MaTeMaTHUeCKHE MOJIENH PeabHBIX
KU3HEHHBIX CHUTYyallMi, TPOBOJIUTH BBIYMCICHHUS U OICHUBATh aJEKBATHOCTHh IOJYyYEHHOTO
pe3ynbrarta.

KpaitHe BakHO NOMYEPKUBATH CBA3M TEOMETPUH C APYTUMHU Yy4eOHBIMU IpeIMEeTaMu,
MOTHBHUPOBAThH UCIIOJIb30BATH OMPENEICHUS T€OMETPUUECKUX (PUTYyp U TOHITUN, TEMOHCTPUPOBATH
MIPUMEHEHHE MOJyYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U HauboJjee spKo BUIHBI B TEMAX
«BekTopel», «TpuUroHOMETpUUYECKHE COOTHOIIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOHsplii kypc «['eomeTpusi» BKIIOYAET CJIEAYIOUIME OCHOBHBIE pa3/ieibl COAEPIKAHUS:
«["eomerpuueckue GUrypsl v ux cBOMCTBay, «M3MepeHne reoMeTpUUeCKUX BEIMYUHY, «JlekapToBbI
KOOpPJUHATHI Ha IJIOCKOCTY, «BekTopby, «/IBmxkenus miockoctny, «IIpeodbpazoBanus moaoous».

Ha usydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacoB (2
yaca B Hejleno), B 8 kimacce — 68 yacoB (2 yaca B Hemenio), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Havanbuele mnonstua reomerpun. Touka, mpsmas, OTpe30K, Jyd. Yros. Buubel yrios.
Beprukanbnsie U cMexxHbIE yribl. buccekrpuca yria. Jlomanas, MHOTOyroisHuUK. IlapaniensHocTs
U NEPIEHIUKYIAPHOCTD IPSIMbIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBa oceBoi cumMmeTpuu. [Ipumepsl cumMMmeTpun B
OKpYXKaIOIEM MUDE.

OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LUPKYJS U JuHelku. TpeyronbHuk. BeicoTa, Mennana,
OucceKTpuca, IX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUHN TpeyroJbHUKUA. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpU3HAKKM paBHOOEIpPEHHOro TpeyroibHUka. I[Ipu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBoiiCTBa M IPU3HAKK NapaUIeNIbHBIX NpsAMbIX. CymMMa yrioB TpeyroJibHUKA. BHENIHNE yribl
TPEYroJbHUKA.

[IpssMoyronpHelii  TpeyroapHUK. CBOMCTBO MeAMaHbl MPSAMOYTOJBHOTO TPEYroJIbHHKA,
NMpOBEAEHHOW K  rumoreHy3e. IIpu3Hakm  paBeHCTBA INPSMOYIOJbHBIX  TPEYTOJBHHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reOMeTpHM: HEPAaBEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
Teopema 0 OOJIbIlIEM YIiie U 0OJbIIEeH CTOpOHE TpeyronbHUKA. [leprneHIuKyIsip 1 HaKJIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpurca yria u cepelMHHBIN NEPIIEHIUKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpyT, XOpJa U AUaAMETpP, UX CBOMCTBA. B3anMHOE pacnosiokeHue OKpy>KHOCTH
u npsmoit. KacarenbHast u cexynias K OKpyKHOCTH. OKpyKHOCTb, BIUCaHHasl B yroJl. Brnincannas u
ONMCAaHHAsA OKPY’KHOCTHU TPEYrOJIbHUKA.

8 KVIACC

YereipéxyronpHuku. [lapamnenorpaMM, ero mnpu3HAKM W CBOMCTBa. YacTHbIe cliiydau
napajuiesiorpaMMoB  (IIPSIMOYTOJIbHUK, POMO, KBajpaT), MX TNPU3HAKW M cBoiicTtBa. Tpamemnus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroabpHas Tparenus.

Merton ynBoenuss Mmenuanbl. lleHTpanbHas cummerpusi. Teopema aneca u Teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJdbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHuKa.

[Togo6ue TpeyroapbHUKOB, Kod(hduimeHtT mnomodus. IlpusHaku momoOus TPEeyroJbHUKOB.
[Tpumenenue mogoOUst P PEHICHUH MPAKTHUECKUX 3a/1a4.

CpoiicTBa momaneil reomerpuueckux ¢uryp. DopMmynsl Ans TJIOMAAN TPEYroJbHUKA,
napajienorpamma, pomoOa u Tpanenun. OTHOILIEHHE MIOMAAeH MoJ00HBIX (pUryp.

Brruncnenue miuomaeil TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [Iudaropa npu pemieHnn NpakTHUECKUX 3a1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOTO yria MPsSMOYroJILHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHoMerpudeckue Gynkuu yriaos B 30, 45 u 60°.

BrucanHble W EHTpadbHBIE YTIBI, YIOJI MEXAYy KacaTelbHOW M XOPAOH. YTIBl MEXIy
XOp/aMU M CeKyIIUMU. BrimcaHHble U OMUCaHHBIE YETHIPEXYTOIbHUKU. B3auMHOE pacmonokeHue
IBYX OokpyxHOcTel. Kacanue okpyxnHocteit. O0mye kacareabHbIe K IBYM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, xocunyc, TaireHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue TpeyroibHUKOB. Teopema KOCMHYCOB U T€OpeMa CUHYCOB. PellleHne npakTH4ecKux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue mompoowus. [Togo06Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUU OTPE3KOB CEKYILHX,
TEOpeMa O KBaJpaTe KacaTeIbHOMU.

Bekrtop, anuHa (MOIynb) BEKTOpA, COHAINpPABJICHHBIE BEKTOPbHI, MPOTHUBOIIOJIONKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu Haj
BeKTOpamu. Pa3zioxeHue BeKkTOpa MO JABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTel BEKTOpa.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, MPUMEHEHHE JIIsl HAXO0KICHUS IJIUH U YTJIOB.

JlexkapToBbI KOOPJMHATHI HA IJIOCKOCTU. Y PAaBHEHUS MPSIMON U OKPYKHOCTH B KOOPIUHATAX,
nepeceyeHre OKpYKHOCTEeH U MpsIMbIX. MeTOoT KOOpAMHAT U €ro MpUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[MHA OKpyxkHOCTH. I'pagycHas W paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpYyKHOCTeH. [Inomanp kpyra, cekropa, CErMeHTa.

JIBUKEHHs TJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUryp (3J€eMeHTapHbIE MPEACTaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MpPOTpaMMbl ydeOHOro Kypca «l'eomeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTEMAaTHUKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSIM POCCHICKMX MATEMAaTUKOB U POCCUMCKON MaTEMATUYECKOW IIKOJIBI,
K MCTIOJIb30BaHUIO ATUX JIOCTIXKEHUH B APYTUX HAyKaxX M MPUKIAIHBIX cepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U peau3allk €ro Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SIBICHUH,
MpOLEAYp TPakJaHCKOTO 00IIecTBa (HarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JOCTHIKEHUN HayKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATETLHOCTH YIEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YyYacTHE B PEHICHWH TNPAKTUYCCKUX 3aJad MaTEeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTHM MAaTEMaTHYECKOTO0 O0Opa30BaHUS HAa TMPOTSHKCHHH BCEH
KU3HU YIS YCTICNTHOW Tpo(ecCHOHATBHON ACITEIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHUEM WHIWBUAYATHHOW TPACKTOPHH OOpa30BaHUsS M KU3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaAHME:

CIOCOOHOCTBIO K OMOIIMOHAIILHOMY M 3CTETHUYECKOMY BOCIPUITHIO MaTEeMaTHYCCKUX
00BEKTOB, 3a/1a4, pEIIeHUH, PacCyKJIECHUH, YMEHHUIO BUACTh MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, IPUPOJLI W O0OIIecTBa, I[MOHUMaHHEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl YelOoBEYECKOW MAESITebHOCTH, 3TamoB €€ pa3BUTHUS U
3HAYUMOCTH JJI1 Pa3BUTHS LMBUJIM3AIMHU, OBJAJICHUEM S3BIKOM MAaTEMaTUKU W MaTeMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM I[IO3HAHMUS MHpa, OBJIAJACHHEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEIOBATEIBLCKOM NESITEIbHOCTH;

6) pusuyeckoe Bocnuranue, popMupoOBaHNE KYJIbTYPbI 310POBbSI U 3MOLHMOHAJIBHOIO
Os1aromosry4usi:

TOTOBHOCTBIO NIPUMEHSATh MaTeMaTUUYECKUE 3HAHUS B MHTEPECaX CBOErO 3JI0POBbs, BEACHUS
3I0pOBOTO 00paza >KH3HHU (30pOBOE MHUTAHHE, COANIAHCHPOBAHHBIN PEXHUM 3aHATHH U OTIbIXA,
perynspHas Qu3uveckass aKTUBHOCTh), C(POPMUPOBAHHOCTHIO HABbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO ke MpaBa APYroro 4eaoBeKa;

7) 3Ko0JI0TMYeCcKoe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHHWHM IS pelieHus 3aqad B 00JacTH
COXpPaHHOCTH OKpYXalolleld Ccpefbl, IUIAHUPOBAHUS TIOCTYIIKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEICTBUIN ISl OKPYXKAIOMICH Cpelbl, OCO3HAHMEM TJIOO0ATBFHOTO XapaKTepa HSKOJIOTHYECKHX
mpo0IeM U MyTel X peuieHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOAHOM Cpebl:
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TFOTOBHOCTBIO K JCHCTBUAM B YCIOBHAX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 NPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHHE YUYUThCA y APYTHX
moziel, mpuoOpeTaTh B COBMECTHOW JESATEIbHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIICTCHLUH W3
OIIBITA JPYTHX;

HEOO0XOMMOCTBI0 B (DOPMHPOBAHWU HOBBIX 3HAHWUH, B TOM ducCie (OpPMYyIHpOBATH HIIEH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, O0CO3HABATh
neuuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCHPUHHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TpeOYIOUIMII KOHTpMEp, KOPPEKTHUPOBAaTh IPUHUMAEMbl€ pEILIEHUs W JIeHCTBUS,
(GbopMyIupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
ITo3naBaTenbHbIE yHHBepcaJIbHbIe YueOHbIE 1eliCTBUSA

ba3oBble Jjoruyeckue aeicTBUs:

® BBIBIATh M XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK MAaTEMaTHUYECKHX OOBEKTOB,
TOHSATHUN, OTHOIICHUH MEXIy TOHATUSAMH, (DOPMyIUpOBATH OMNpPEACICHUsS TOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIN TMPU3HAK KIAacCH(UKAIIMU, OCHOBAHUS Il 000OIIEHUs U
CpaBHEHMSI, KpUTEPUU ITPOBOAUMOIO aHAIIN34;

® BOCIPUHHUMATH, (OopMynHpoBaTh M NPeoOpa3oBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE H
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NpPOTHBOpeuHs B (hakrax,
JNAHHBIX, HAONIONEHUSX U YTBEPXKICHUSX, IMpeniaraTb KpPUTEPUU [UIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUH (MpsMble M OT MPOTUBHOIO),
MPOBOJUTH CAaMOCTOSTEIbHO HECIOKHbIE JI0OKa3aTeNbCTBA MaTEeMaTHYEeCKUX (PaKTOB,
BBICTPAaWBaTh APryMEHTAlMIO0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH crocol pemieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BBIOMpATh HarOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIOJIB30BAaTh BOMPOCH! KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUSA, (OPMYIHPOBATH
BOMPOCHI, (DUKCHPYIOLME NPOTUBOPEUUE, MPOOIEMYy, CaMOCTOSTEIbHO YCTaHABJIMBAThH
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

® [POBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIA HKCIEPUMEHT,
HEOOMBIIOe UCCIEIOBAaHNE MO0 YCTAHOBIECHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

® CaMOCTOATENTHHO (OPMYTUPOBATH OOOOIICHHS] U BBIBOJABI MO pe3yabTaTaM IMPOBEAEHHOTO
HAOMIOJICHUS, HCCIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTHh IMOJIYYEHHBIX pPE3yIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCA, 4 TAK)KE BBLABUTAThH MPEANOJIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIOBHUSX.



Padora ¢ undopmanueii:

BBISIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH()OPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH HH(POPMAIUIO
Pa3MYHBIX BUIOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (OpMy TMpeacTaBiICHUs HHPOPMALMU W WLIIOCTPHPOBATHh PEIIacMble 3a1aud
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIAAMU;

OIICHUBATh HAAEKHOCTh WH(POPMAIMU IO KPUTEPHUSM, MPEUIOKEHHBIM YYHUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATh W (OPMYIUPOBATH CYKICHHS B COOTBETCTBHUU C YCJIOBHSIMH W IEISMHU
0OIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAYKATh CBOIO TOUYKY 3PCHHS B YCTHBIX W MUCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy pPEIICHUs 3aJadd, KOMMEHTHPOBAThH IOJTYYCHHBII
pe3yibTarT;

B X0/i¢ OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBI, MPOOIIEMBI,
pelraeMoi 3ajaud, BBHICKA3bIBATh HJICH, HAICJICHHBIC HA IOWCK PEIICHHS], COMOCTABIISATH
CBOM CYXKJICHUS C CYKJICHHUSIMU JPYTUX YIACTHHKOB JUAOTa, OOHAPYKUBATh Pa3IHuue U
CXOJCTBO TIO3WIIMHA, B KOppeKTHOW ¢dopMe (opMynmHpoBaTh pa3HOTJIACHS, CBOH
BO3PAXKCHUS,;

MPECTaBIATh PE3yAbTaThl PENICHUs 3allaud, SKCIIEPHUMEHTA, HCCICIOBAHUS, MPOCKTa,
CaMOCTOSITEIEHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3agad NpPE3CHTAUU |
0COOEHHOCTEH ayJTMTOPUH,

MOHUMATh W HUCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAJIbHOW PaOOTHI MpU
peleHn: yaeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATh I1Ie]Ib COBMECTHOW JIATENILHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacnpenessaTh BHIbI paboT, JOTOBAPHBATHCS, OOCYKIATh MPOLECC M PEe3yJabTar
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B I'PYNIOBBIX (opMax paboTsl (00CykaeHHs, OOMEH MHEHHSIMH, MO3TOBbBIC
IITYPMBI ¥ IPYTHUE), BBIIOJHATH CBOIO YacTh paObOThl M KOOPAUHUPOBATH CBOM JCHCTBUS C
JIPYTUMH 4JIEHAMH KOMAaH[Ibl, OIICHUBATh KaYeCTBO CBOETO BKJIaJa B OOLIMH MPOJYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicCTBHSA

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABIIATH IUIaH, AJITOPUTM peleHUs 3a/1aui (WM ero 4acTb), BBIOMpATh
crnoco0 pemeHuss ¢ y4€TOM HMEIOIINXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpManuu.

CﬂMOKOHTpOJ’IB, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOITPOBEPKH, CAMOKOHTPOJIA MpolecCa M pe3yjibTaTa PCHICHUSA
MaTeMaTHYEeCKOM 3aga4u,
npeABUACTL TPYAHOCTH, KOTOPBIC MOTI'YyT BO3HUKHYTH IIpU PCHICHHUU 3ada4u, BHOCHUTD
KOPPCKTHUBBI B JACATCIBHOCTb HAa OCHOBC HOBBIX O6CTO$ITCJ'H:CTB, HaliIEeHHBIX OI_HI/IGOK,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OIICHMBaTh COOTBETCTBHE pe3yiabTaTa MCSATEIbHOCTH IOCTABICHHOW LENH WU YCIOBHSIM,
OOBSICHATh MPUYMHBI JTOCTH)KEHUS WM HEJOCTIDKEHHS LIETH, HaXOJIUTh OIIMOKY, aBaTh
OILIEHKY MTPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydyenuss B 7 KJjacce OOydalOmMICS TMOJYyYUT CIEAYIOUIME TPEIMETHbBIC
pe3ynbTaThI:

Pacrio3naBate M3ydeHHBIE TE€OMETPHUYECKHME (UTYpBI, OMNpENeisITh MX B3aUMHOE
pacrosioKeHue, n300pakaTb TEOMETPUUECKHE (PUTYPHI, BBHITIOJHITH YEPTEKHU M0 YCIOBUIO 3aaUH.
N3mepsaTe nuHEWHbIE W YIIOBbIE BEIWYWHBL. Pemiath 3aaum Ha BBIUMCICHUE JUTMH OTPE3KOB H
BEJINYUH YTJIOB.

Jlenath TpyOyl0 OIEHKY JIMHEWHBIX U YIIOBBIX BEJIUYHH TMPEAMETOB B PEATbHOM KU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmMepsl ITUX 0OBEKTOB TIO MOPSIKY BETHYUHBI.

CTpouTh 4epTekKH K TCOMETPUUECKUM 3a7[a9aM.

[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIH30BATh IPU3HAKA U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB MPU PEIICHUH 3a/1a4.

[TpoBOANTH TOTHYECKHE PACCYKICHUS C UCTIOJIBF30BAHIEM T€OMETPHICCKUX TEOPEM.

[lonb3oBaThcsi MpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYroJIbHUKOB, CBONCTBOM
MeIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJbHOTO TPEYroJIbHUKA, B  PEUICHUH
reOMEeTPUYECKUX 3a/1a4.

Onpenenars MapajjieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOphle 00pa3zyeT ¢ HUMHU
cexymas. OnpeaensTh MapajIeNbHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemratp 3agaun Ha kieT4yaToi Oymare.

[IpoBoauTh BBIYMCICHUS W HAXOOUTh YHCIOBbIE U OyKBEHHBIE 3HA4YEHHs] YIJIOB B
reOMETPUUECKUX 337auax C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJBHUKOB,
CBOMCTB YrjioB, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapallIeIbHBIX MPSIMBIX ceKyllei. Pemars
MIPAKTUYECKUE 3a/1a4H Ha HAXO0XJACHUE YIIIOB.

Brnaners moHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh OMpeleNsiTh OUCCEKTPUCY yIiia U
CepeMHHBIN MEPIEeHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

dopmyIHpoBaTh OIpeneieHHs] OKPY)KHOCTH M Kpyra, XOpAbl U JAMAMETpa OKPYXKHOCTH,
M0JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHSTh 3T CBOMCTBA IPU PEIICHHUH 3a4au.

Bnagers moHSTHEM OMHMCAHHOW OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HaXOAWTh €&
ueHtp. [lonb3oBarbes (pakramMu O TOM, YTO OMCCEKTPHCH YIJIOB TPEYrOJbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, M O TOM, YTO CEpEAVHHBbIE MEPIEHIUKYISIPbl K CTOPOHAM TPEYroJIbHUKA
MEPECEKAIOTCS B OAHOU TOUKE.

Brnagetp moHsATHMEM ~ KacaTeNbHOM K  OKPYXKHOCTH, I[OJb30BaThbCs  TEOPEMOW O
MEePIEHANKYISIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KaCAHMUSI.

[lonp30BaThcst  MpPOCTEMIIMMHM ~ T€OMETPUUECKMMH  HEPABEHCTBAMH, IOHUMATh  UX
MPaKTUYECKUIN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C MMOMOILBIO ITUPKYIIS U TUHEHKH.

K xonmy oOyuenus B 8 kuacce oOy4aromuiicsi MOJYYUT CIEAYIOIIUE IPEIMETHbIE
pE3yIBTaThI:



Pacnio3HaBaTe OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, IOJb30BAaThCS HX
CBOMCTBAMH IPH PELICHUN T€OMETPUUYECKHX 3a/1a4.

[TpuMeHsTH CBOMCTBA TOUKU IEPECEUCHUSI MEIUAH TPEYroJbHUKa (LIEHTPa MacC) B PEIICHUHU
3ajad.

BrnaneTrs moHsTHEM CpeIHEW JIMHUU TPEYroJbHHUKA U TPANCIIUU, IPUMEHITh UX CBOMCTBA NIPH
peumieHun reoMmerpudyeckux 3ajgad. [lomp3oBarecs  Teopemor @anmeca M TEOpeMOM O
MIPONOPIHOHAIBHBIX OTPE3KaX, MIPUMEHSTh UX JUIS PEHICHUS IPAKTUIESCKUX 3a/1a4.

[TpuMeHsTh MPU3HAKH 110100 TPEYTOIBPHUKOB B PEIICHUH I€OMETPUIECKUX 3a/a4.

[Tonb3oBarbest TeopeMoil [Iudaropa ans pemeHuss reOMETPUUECKUX U NMPAKTUUECKUX 3a]1ad.
CrpouTh MaTeMaTU4YeCKyl0 MOJEIb B MPAKTUUYECKUX 3aJadyaX, CaMOCTOATEIbHO JeiaTh YepTEX U
HAXOJIUTh COOTBETCTBYIOIINE JTHHBI.

Bnagerp noHATHSAMM CcHHYyca, KOCHHYCa M TaHIT€HCAa OCTPOro yrjla HpsIMOYTOJbHOIO
TpeyroybHUKa. [10J1630BaThCSI STUMH MTOHATUSMHE JUISL PEIICHHUS IPAKTUIECKUX 3a/1a4.

Bbraucniare (pa3IuyHbBIME CIIOCOOAMM) TUTOIIA/Ib TPEYTOIBHUKA M TUIOMIAd MHOTOYTOJIBHBIX
¢buryp (mosb3ysch, rae HEoOXOIUMO, KadbKynaTopoM). [IpuMeHSTH MoJlyueHHblE YMEHHS B
MPAKTUIECKUX 3a/lauax.

Bnamerp MOHATHSMH BIUCAHHOTO W IEHTPAIBHOTO YIila, HCIOJB30BaTh TEOPEMBI O
BITMCAHHBIX YIJIax, yrilaX MEeXIy XOpaaMH (CeKYIIMMHU) U yriie MeXIy KacaTelbHON W XOPIOH Tpu
pELIeHUH TeOMETPUUYECKUX 3a/1ad.

Brnaners NMOHATHEM ONMCAHHOTO YETHIPEXYrOJbHHKA, NPUMEHATh CBOWCTBA OIMCAHHOTO
YeThIPEXYroJbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHATh MOJIydCHHBIC 3HAHUSA HAa MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE MOJENN s
3aJa4 peaslbHOM KU3HHU U NIPOBOJAUTH COOTBETCTBYIOIME BBIYHUCIICHUS C IPUMEHEHUEM MOA00MS U
TPUTOHOMETPHUH (TIOJB3YSCh, Te HEOOX0IUMO, KATBKYISTOPOM).

K konmy oOyuenus B 9 kiiacce 0OydaromUHCS TOMYYUT CIEIYIOIIME IpEeIMETHbIC
pEe3yIbTaThI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTh C X ITOMOUIbIO Pa3INYHbIE
3JIEMEHTHI MPSIMOYIOJbHOIO TPEYTOJIbHUKA («PEIIEHHE NPSIMOYIOJbHBIX TPEYrOJIbHUKOBY).
HaxonuTh (¢ HOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YTIIbI I HETAOJIMYHbIX 3HAUEHUI.

[Tonp3oBaTbes (opMysnaMu NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIs1 HAXOXKJEHUS COOTHOLLIEHUHM MEXly TPUTOHOMETPUYECKUMH BEIIMYMHAMMU.

Vcnonb30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUI HAXOKICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pelIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX NPH PEIIEHUH F€OMETPUUECKUX 3a/au.

Brnaners moHsTHAMHU npeoOpa3zoBaHMs MOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IMOJOOHBIX
¢uryp. Ilonb3oBarecs cBOMCTBaMU MOJ0OMS MPOM3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JIUHBI U
HaXOJUTh YIibl y moaoOHbIX ¢(uryp. IIpuMensTs cBoiicTBa MoAoOMs B NMPAKTUUYECKUX 3a/adyax.
YMeTh NpUBOANUTH MPUMEPHI NOJOOHBIX (DPUTYP B OKpPYXKAIOIIEM MHpE.

Ilonb3oBaTbes TeopemMamMu O IHMPOU3BEACHHHM OTPE3KOB XOpH, O IMPOU3BEACHHHU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThcs BEKTOPaMU, MIOHUMATh UX T€OMETPHUUECKUH U (PU3NYECKUN CMBICI, TPUMEHSATh
UX B PEIICEHWU T€OMETpHUECKUX U (usnueckux 3amad. [IpuMeHATH cKalsipHOE NPOU3BEACHUE
BEKTOPOB JUIsl HAXOXKACHUSI JUIMH U YIJIOB.

[lonb3oBaTbcsl METOAOM KOOPAMHAT Ha IUIOCKOCTH, TPUMEHATh €ro B PELICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.



Bnagerp NOHATHSAMM NpPaBUIIBHOTO MHOIOYTOJIBHHMKA, UIMHBI OKPY)KHOCTH, JUIMHBI JIyTU
OKPY)KHOCTM M paJAMAaHHON Mephbl yIja, yYMETb BBIYMCIATH IUIOIIAAb KpPyra M €ro 4acrem.
[IpuMeHATH OTy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (WM LEHTPHI) CUMMETpUM (HUTYp, MPUMEHATh JIBHKCHHUS IUIOCKOCTH B
MPOCTEHUIINX CITyqasiX.

[IpuMeHATh MONyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJENU JJis
3aJ1a4 peaibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C IPUMEHEHUEM M0100Us U
TPUTOHOMETPUUECKUX (PYHKIHH (I10JIb3YSCh, T/Ie HEOOXOAUMO, KAIbKYISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne KosmuecTBo yacoB DJIeKTpOHHbIe (HN(POBbHIE)
l'l/;'l HaumenoBanue pa3aejioB U TEM NMIPpOorpaMmMmabl B KOHTpOJ‘lLHLIe HpaKTI/I‘leCKI/Ie oﬁpasoBaTe.anble PeCYpPChI
cero padoThI padoThI
1 | IIpocreiimme reomeTpuueckue GUrypsl u ux 11 1 bubnnorexa [JOK
CBOMCTBA. MI3MepeHne reoMeTpUIeCKUX BeJTHUUH https://m.edsoo.ru/7f415e2e
2 | TpeyroibHUKH 14 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e
3 | [TapannenbHbBIE PSIMBIE, CYyMMa YTJIOB 7 2 1 bubnuorexa [JOK
TPeyroJjbHUKA https://m.edsoo.ru/7f415e2e
4 | OkpyXHOCTb U Kpyr. [ 'eomerpuueckue 9 1 bubnuoreka [IOK
TOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 | [loBTOpenwue, 0600IIeHNE 3HAHUIA 7 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 2
8 KIIACC
KoJymmyecTBo 4yacoB DJIeKTpOoHHbIE (IU(POBbHIE)
Ne | HammeHoBaHMe pa3JejiOB M TeM IPOrPaMMBbI B KoHTpoibHbIe IlpakTuyeckue = 00pazoBaTe/ibHbIE PeCypChI
cero padoThI padoThI
N bubnuoreka [JOK
1| Herwipexyromrnkn 14 ! https://m.edsoo0.ru/7f417e18
2 E egﬁzMaI/iiﬂaiﬁlzgeooTpeefza?( o 100HbIE 15 1 bubmorexa HOK
boropH P > O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
3 IImomans. Haxoxxnenue miomanei 9 1 1 bu6nmoreka [JOK

TPCYIrOJIbHUKOB U MHOT'OYT'OJIBHBIX (1)I/Il“yp

https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

[Tnomaan mogo6HBIX Guryp
4 | Teopema [Iudaropa u Havama TPUrOHOMETPHH 11 1 1 Eggg?/ﬁzzicﬂ)orﬁﬂ f417e18
N el I B B LOK
o https://m.edsoo.ru/7f417e18
okpyxHocTH. Kacanue okpyxHOCTEH
6 | IloBropeHue, 000OIICHHE 3HAHNUN 6 1 Etﬁf?/?ﬁiéii?ﬁ/? f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 5
I[TPOTPAMME
9 KJIACC
KoanyecTBo yacos DJieKTPOHHbIE (IHPPOBHIE)
Ne HaumeHoBaHue pa3aejioB U TeM NPOrPaMMBbI Beero Konrpoabneie | IlpakTtuyeckne | 00pasoBaTe/ibHbIE PECYPChI
padoThI padoThI
1 Tpuronomerpusi. Teopembl KOCHHYCOB U CHHYCOB. 13 1 bubmuoreka [JOK
Perrenue TpeyrobHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue nogoous. Merpudeckue 8 1 bubnuorexa [JOK
COOTHOILIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 Bekropsl 9 1 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlexkapTOBBI KOOPAUHATHI HA TNIOCKOCTH 9 bubnunoreka [JOK
https://m.edsoo.ru/7f41al2c
IIpaBuiIbHBIE MHOTOYTOJIBHUKHU. JlJIMHA bubnuoreka [IOK
5 | okpyxHOCTH M TUIOIIA b Kpyra. Berancienue 10 1 1 https://m.edsoo.ru/7f41al2c
rionaaen
6 JIBUKEHUS IIOCKOCTH 9 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
7 | IloBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS 10 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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‘ 3HaHUHI

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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