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I. IlosicHuTEABLHAA 3aNIHCKA.

Pabouas mporpamma no ydeObHomy npenmety «l'eomerpus» i ydamuxces 7- 9 KiaccoB
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU:

1. ®enepanbHoro 3akoHa ot 29.12.2012r. Ne 273-®3 "O0 oOpazosanuu B Poccuiickoit
denepauuny;

2 .depepanbHOrO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTAaHJAPTa OCHOBHOTO OOIIEro
o0Opa3oBaHus, yTBEPKAEHHOIO NPpMKasom MuHHUCTEpCTBa 00pa3oBaHus 1 Hayku Poccuiickoit
@eneparun ot 17 nexadps 2010 r. N 1897;

3.DenepabHOTO spa coiepkanus oomero oopasosanus Poc. akan.Hayk, Poc. aka.

obpazoBanus; o pea. B. B. Kosznosa, A.M.Konaakosa. --- 4-e u3f., nopad. — M. :
[Tpoceemenue, 2011. — 79c;

4. ITpuMmepHON OCHOBHOM 00pa30BaTENIBLHON MTPOTPaMMBbl 00Pa30BaATEIHLHOTO YUPEIKICHHUS.
Ocnosnas mkona ( coct. E.C. CaBunos), ---M.: [IpocBemenne, 2011r.

5. IlporpamMmbl OcHOBHOrO o00miero oOpa3oBaHMs MO reoMeTpuu. ABTOp mporpammel B.O.
Bbyry3oB. 'eomerpusi. PabGouas nporpamma k yue6Huky JI.C. AtanacsHa u apyrux. 7-9 xmacchl.
- M.: IIpocemenne, 2013.

6. TpebGoBaHMSIMH K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBI OCHOBHOTO
o01rero oOpa3oBaHus;

7. ®enepallbHOTO MEepeyHs yYeOHUKOB, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K UCITOJIh30BAHUIO B
00pa3oBaTeIbHOM MPOIIECCE B 00PA30BATEIBHBIX YUPESIKICHHUSIX, PEATH3YIOITIX
00pazoBaTesIbHBIC TPOrPaMMBbI 00IIIETO 0OpPa30BaHUS U UMEIOIIUX TOCYIAPCTBEHHYIO
aKKpEIUTALNIO Ha YIeOHBIH ToI.

8. OcHOBHOM 00pa30BaTENBHON MTPOTPAMMbI OCHOBHOTO 00111er0 00pazoBanus MbOY
«byraesckas OOI  uwm, B.II. KucnsakoBa»

9. Ilonoxxenne o padboyeit mporpamMmme yuaeOHbIX npeameToB ( B cootBeTcTBHH ¢ PI'OC) MBOY
«byraesckasg OO  uwm, B.I1. KucnsikoBa»

OBnageHue ydanidMHCS CUCTEMON T'€OMETPUYECKUX 3HAHUH M YMEHHMH HE0OXOAMMO B
MTOBCEIHEBHOM JKM3HU JUIsl U3YYEHUS CMEXKHBIX JUCUUIUIMH U MPOJODKEHUS 00pa30BaHUsl.

[IpakTnyeckas 3HAYMMOCTh IIKOJBHOIO Kypca TIE€OMETpHUH OO0YCIIOBIEHa TeM, YTO €€
OOBEKTOM  SIBJISIFOTCSI  MPOCTPAHCTBEHHbIE  (POPMBI U KOJMYECTBEHHBIE  OTHOIICHUS
JNeUCTBUTENHHOTO MHpa. ['eomMeTprdeckast HOAroTOBKa HEOOX0AUMa JUTsl TOHUMAHUS IPUHIIUTIOB
YCTPOMCTBA M HCHOJIb30BAaHUS COBPEMEHHOM TEXHUKH, BOCHPHUATHS HAYYHBIX U TEXHHUUECKUX
NOHATUA M uAell. MaTeMaTuku sBISIETCS SA3BIKOM Hayku W TexHUKH. C ee IMOMOIIbIO
MOJETUPYIOTCS ¥ U3y4YarOTCs SIBJICHUSI U MPOLIECCHI, IPOUCXOISIINE B IPUPOIE.

l'eomerpuss sBisieTcs OJHHMM U3 OINOPHBIX MPEIMETOB OCHOBHOW IIKOJBI: OHA
obecrieunBaeT U3y4eHHUE OPYTHX AUCHMILTUH. B mepByro odepeab 3TO OTHOCHTCS K MpeAMeTaM
€CTECTBEHHO-HAY4YHOT'O IIMKJAa, B YaCTHOCTU K (u3uke. Pa3BUTHE JIOTMYECKOTO MBIIIICHUS
ydammxcss Tpu OOydeHHHM TeOMETPUU CIOCOOCTBYET TaKKe YCBOCHHIO MPEAMETOB
TyMaHUTapHOrO IWKia. IlpakThueckue yMEHHUs] W HaBBIKM T'€OMETPUYECKOIO Xapakrepa
HEOOXOIUMBI [Tl TPYJOBOM AESITENLHOCTH U MTPO(ECCHOHATBLHOM MOATOTOBKU IIKOJIEHUKOB.

Pa3Butne y ydammxcsi NpaBUIBHBIX NPEACTABICHUM O CYIIHOCTH W MPOUCXOKICHUU
r€OMETPHYECKUX a0CTpaKIMid, COOTHOIICHUE PEATbHOTO U UAEaIbHOTO, XapaKTepe OTPasKeHUs
MAaTeMaTHYeCKOW HAayKOM SIBIICHHU U MPOILIECCOB PEATIbHOTO MHPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJM MAaTeMaTH4YeCKOTr0 MOJECIMPOBAHMS B HAaydyHOM IIO3HAHMU U B MPAKTHKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIMXCs, a TakkKe (OPMUPOBAHUIO
KAaueCTB MBIIUICHAS, HEOOXOMUMBIX [UIsI aJanTallid B COBPEMEHHOM HH()OPMAIIMOHHOM



oOI1ecTBe.

TpeOys OT ydammxcs YMCTBEHHBIX W BOJICBBIX YCHIIHMM, KOHIIEHTPAIMU BHUMAHWSI,
AKTUBHOCTHU PA3BUTOI'0 B006pa)i(€HI/I$I, TCOMCTpHA PAa3BUBACT HPABCTBCHHBLIC YCPThI JIMYHOCTU
(HaCTOﬁqHBO CTb, HCJIICYCTPEMIICHHOCTD, TBOPUYCCKYIO AKTUBHOCTbD, CaMOCTOATCIIbHOCTD,
OTBCTCTBCHHOCTD, pr,HOJHO6I/Ie, JUCHUIUIMHY W KPUTHYHOCTH MBIH_IJICHI/ISI) U YMCHHC
APTYMCHTHUPOBAHO OTCTAaMBATL CBOM B3TJIAABI U y6e)KI[eHI/I$I, a TaKXKe CHOCO6HOCTB MMpUHHUMATh
CaMOCTOSITEIIBHBIC PEIICHHUS.

I'eomeTpust CyleCTBEHHO pacIMpPSET KPYro30p y4alluxcs, 3HAaKOMsI UX C MHIYKLIHMEU U
JenyKIued, o00OImEeHNeM ¥ KOHKPETH3allMeH, aHaTu30M W CHHTE30M, KIacCHpUKalueHd u
cucTeMaru3anuei, abcTparupoBaHueM, aHaJoTHeld. AKTUBHOE HCIIOJIb30BaHME 3a/lad Ha BCEX
dTamax y4eOHOro MpoIecca pa3BUBACT TBOPUSCKUE CIIOCOOHOCTH IIIKOJIBHUKOB.

[Ipn oOyuenun reomerpuu (OPMHUPYIOTCS YMEHMS W HaBBIKM YMCTBEHHOIO Tpyla —
IUTAaHUPOBAaHUE CBOEM pPalOThHI, MOMCK pAallMOHANBHBIX MYTEHl €€ BBIMOJIHEHUS, KpUTHYECKas
OIlEHKa pe3yapTaToB. B mporecce 00ydeHUST T€OMETPUU IIKOJBHUKH JOJKHBI HAyYHUTHCS
nu3jjaratb CBOM MBICIIM SCHO W HCUYCPIIBIBAIONIC, JTAKOHWUYHO W C€MKO, HpI/I06p€CTI/I HaBBIKHN
YCTKOI'0, aKKYpaTHOI'O U TPaMOTHOT'O BBIIIOJTHCHUA MAaTEMATUYCCKUX 3aIrcen.
MaTemaTnyeckoe obpasoBaHune aBnsieTcs 06a3aTeNbHON N HEOTHbEMIIEMOWN YacTblo
obLero obpasoBaHUs Ha BCeX CTyNeHAX Wkonbl. OByyeHne matemaTmke B OCHOBHOW
LLIKOMe HanpasneHo Ha OOCTUXKEHWe Cneayowmx ueei:

1) B HanpaBneHUN JIM4HOCTHOIO Pa3BUTUSA:

Pa3BuTHe TMYHOCTHOTO M KPUTHUYECKOTO MBIIUICHHUS, KyJIbTYpPbI PEUH;

Bocnuranue kauecTs JIMYHOCTH, 06eCHqu/IBaIOH_[I/IX, YBAXXCHHUEC K UCTUHC U KPUTHYCCKOT'O
OTHOIIICHUSA K CO6CTBCHHLIM N 9Y)KHUM CYXXICHUAM,

dopMHUpOBaHNE KAYe€CTB MBIIUICHUS, HEOOXOIUMBIX ISl aIallTAllMH B COBPEMEHHOM
MH(POPMAITMOHHOM OOIIIECTBE;

2) B MeTanpeamMeTHOM HanpaBfieHUMU:

dopmnpoBaHme npeactasneHnn ob ngesx n o Metogax MmaTemaTukm Kak 0o
YHUBEPCanbHOM A3bIKe HayKN U TEXHUKW, YacTn 00LLeYenoBEYECKON KynbTypbl;
YMeHve BUOEeTb MaTeMaTUYECKyto 3afiavy B OKpy»KatoLLemM M1pe, UCnonb3oBaTh MaTeMaTuyeckne
CpeAcTBa HarnsgHOCTU (PUCYHKM, YEPTEXM, CXEMbI) ANS UNMOCTPaUMKN, MHTepnpeTauum,
aprymeHTauuu;

OBnageHne ymeHneMm normyeckn 060CHOBbLIBaThL TO, YTO MHOTME 3aBUCMMOCTU, OGHapPYXEeHHbIe
nyTeM PacCMOTPEHMS OTAENbHbIX YaCTHbIX Cry4aeB, MMetoT obLLee 3Ha4YeHe 1 pacnpoCcTpaHsaTCs
Ha Bce ourypbl onpeaeneHHoro Buaa, 1, Kpome Toro, BolpabaTtbiBaTb NOTPEGHOCTL B JTIOrMYECKOM
060CHOBaHNM 3aBUCUMOCTEN

3) 8 npedmMemHOM HarpaseHuu:.

BrisBieHHE TPAKTHYECKOM 3HAYMMOCTH HAYKH, €€ MHOTOOOPa3HbIX MPUJIOKEHUH B CMEKHBIX
JUCLMIUIMHAX U ITOBCEIHEBHOM NCATEIBHOCTH JIFOICH;

Coznanue ¢pyHaaMeHTa Ui MaTeMaTHYeCKOTO Pa3BUTHUs, (OPMUPOBAHUS MEXAaHU3MOB
MBIIUICHHSI, XapaKTEPHBIX JIJI1 MAaTEMAaTHUYECKOU JIEATECILHOCTH.

B opranuzanum y4eOHO — BOCIIUTATENBFHOTO MPOIIEcca BAXKHYIO POJIb UrparoT 3aaauu. OHu
SIBJISIOTCSI U LIENbIO, U CPEICTBOM 00ydeHus. BaKHBIM ycllOBHEM MPaBHIIBHOM OpraHu3aiuu
ATOTO TMpoliecca SBISETCS BBIOOP pallMOHATLHONW CUCTEMBI METOIOB M IPHEMOB 00yUeHUS,
cHenu(UKU peraeMbIX 00pa30BaTeNbHBIX U BOCIIUTATENBHBIX 3a/1a4.

B ocHOBe NOCTpOeHMst AaHHOIO Kypca NexunT naes rymaHusauumn obyveHms,
COOTBETCTBYHOLLAA COBPEMEHHbBIM NPeACTaBNEHNAM O LeNnsX LWKONbHOro obpasoBaHus
n ygenswowas ocoboe BHUMaHME NIMYHOCTU YYEHMKA, ero HTepecam U CNOCOBHOCTAM.
Mpeanaraembivi Kypc no3sonsieT obecneynTbs GOpPMUpPOBaHME

Kak npedmMemHbIXyMEHUN, TaK N yHUBepCasibHbIX y4ebHbIx 0elicmeuli LUKONbHUKOB, a
TaKke cnocobCcTByeT JOCTMKEHMIO onpeaenénHbix BoO IOC nNMYHOCTHLIX pe3ynbTaTos,
KOTOpble B AarnbHenLWweM No3BONAT yYalmnMca NPUMEHSATb NOoSTyYeHHbIe 3HaHNUA n
YMEHUS AN peLlleHns pasnuyHbIX XXM3HEeHHbIX 3a4au.



Baxkueiimeid 3agadyeil IIKOJBHOIO Kypca TE€OMETPUU SBISAETCA Pa3BUTHE JIOTHYECKOIO
MblieHUsT ydamuxcs. CamMu OOBEKTBI T'€OMETPUYECKMX YMO3AKIIOUEHUH U IPHUHSATHIE B
rEOMETPUM TpaBWja HMX KOHCTPYMPOBAHUS  CIIOCOOCTBYIOT  (DOPMUPOBAHHIO YMEHUH
00OCHOBBIBaTh M JOKa3bIBaTh CYKICHHUS, IPHUBOAUTH YETKHE OMNpEACICHUS, pa3BUBAIOT
JIOTUYECKYI0 MHTYMIUIO, KPATKO U HArJsHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX IIOCTPOCHUM U
ydaT MX NPUMEHEHUI0. TeM caMblM TeOMeTpus 3aHUMaeT Belyliee MeCTO B (HOPMHUpPOBAHUU
Hay4HO-T€OPETUYECKOTO MBIIIJIECHUS IIKOJIBHUKOB.

PackppiBasi BHYTPEHHIOIO TapMOHHUIO MaTe€MaTWKd, (OPMHUPYS MOHUMAaHHE KpPAcOThl H
U3SI1ECTBa MAaTEMATHUECKUX PACCYXACHUN, CIIOCOOCTBYSI BOCHPUSITHIO FEOMETPUUECKUX (OPM,
YCBOCHHUIO IOHATHS CHUMMETPHUH, T'€OMETPUS BHOCUT 3HAYUTENBHBIM BKIAJ B 3ICTETHYECKOE
BOCIMTaHUE ydJammxcs. Ee m3ydeHue pa3BUBAeT BOOOpPaKEHHE INKOJIBHHUKOB, CYIIECTBEHHO
oforaiaeT ¥ pa3BUBaET UX IPOCTPAHCTBEHHBIE MTPEJICTABICHHUS.

2. OBIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
I'EOMETPUU

B kypce yclIOBHO MOXHO BBIJICIUTH CIEAYIONINE CojaepkaTenbHble TuHUU: «HarmsaHas
reomeTpusi», «leomerpuueckue urypei», «l3MepeHne TeOMETPUUYECKHUX  BEIUYUHY,
«Koopaunater», «Bektopbl», «JIornka u MHOKECTBa», «I'€OMETpHUsi B UCTOPUUYECKOM Pa3BUTHUM.

Marepuan, oTHocsauuiics k nuHuM «HarnmsgHas reomerpusi», cnocoOCTBYeT pa3BUTHIO
MMPOCTPAHCTBEHHBIX MIPEICTABIICHUI YUAIIUXCS B paMKaX U3YYEHUS TIJIaHUMETPHH.

Conepxxkanne pasznenoB «l'eomerpuueckue ¢urypb» u «M3mMepeHHe TreoMEeTpUUECKHUX
BEJIMYMH» HAIEJICHO Ha TOJIyUYCeHHE KOHKPETHBIX 3HAaHUW O TEOMETPHUYECKOW Qurype Kak
Ba)KHEHUIIIEW MaTEeMaTUYE€CKOW MOJENH IJIsi OMUCaHUs OKpyxkaromero mupa. CucreMaTH4eckoe
M3y4YeHUE CBOWCTB TEOMETPUYECKUX (UTYpP TO3BOJUT PAa3BUTh JIOTHYECKOE MBIINIJICHUE H
MoKazaTh MPUMEHEHHE OTUX CBOWCTB TMPU PEIICHUU 3aJa4  BBIYUCIHUTEIBHOTO U
KOHCTPYKTUBHOTO XapakTepa, a TAKKe MPHU PEIICHUN MPAKTUYECKUX 3a]1a4.

Marepuaii, OTHOCSIIMICA K colaepareabHbiM JUHUAM «KoopauHately u «BekTopsl», B
3HAYMUTEJILHON CTEIeHH HECeT B ce0e MEKIPEIMETHbBIE 3HaHUS, KOTOPbIe HAXOIAT MPUMEHEHUE
Kak B pa3JMYHbIX MAaTEMATUYECKUX JUCHUIUIMHAX, TAK U B CMEXHBIX IIPEAMETAX.

OcobOeHHOCTh JTUHUU «JIOTMKAa MHOKECTB» SBISIETCS TO, YTO IPEACTABICHHBIA 3]1€Ch
MaTtepuan MNPEeUMYIIECTBEHHO H3Yy4aeTcsi NPU PACCMOTPEHUM Pa3JIMYHBIX BOIPOCOB Kypca.
COoOTBETCTBYIOIIMI  MaTepuayl  HalEeJIeH Ha MaTeMaTUYeCKOE PpPa3BUTHE  y4dalluXcA,
(dbopMHUpOBaHHE Y HUX YMEHHSI TOYHO, CXKATO U SICHO U3JIaraTh MBICIH B YCTHOW M NMHUCHMEHHOM
peun.

Jluausa «['eomeTpuss B HMCTOPUYECKOM pPa3BUTHH» MpeaHa3HadYeHa Uil (OPMHUPOBAHHS
MIPEJICTABJICHU O TEOMETPUU KaK YacTH 4YelOBEYECKOW KyIbTYpbl, AJs OOIIEero pa3BUTHUS
IIKOJIbHUKOB, I CO3JaHUsI KYIbTYPHO-UCTOPUYECKON Cpelbl 00yUeHUsI.

B ocHOBY HacTosI11I€# TPOTpaMMBbI TIOJIOKEHBI IEAArOTMYECKUE U JUIAKTUYECKUE
MIPUHLUIIBL:
JInyHOCTHO OpMEeHTUPOBaHHbIE NPUHLUMbI: NPVHUMMN adanTUBHOCTKW; NMPUHLIMN Pa3BUTUS;
MPUHLUMN KOMPOPTHOCTU NMpoLiecca 0byyYeHus.
KynbTypHO OpueHTMpOBaHHbIe NPUHLMNbI: NPUHLMM LENOCTHOM KapTUHbI MUpa; NPUHLUMN
LIENOCTHOCTM codepaHns obpa3oBaHUs; NPUHUMMN CUCTEMATUYHOCTM; NMPUHLIMM CMbICITOBOIO
OTHOLLIEHMST K MUPY; NMPUHLMM OPUEHTUPOBOYHOW (PYHKLUW 3HAHWUIA; MPUHLMM OMNOPbI HA KyNbTYpY Kak
MUPOBO33PEHUNE M KaK KyNbTYPHbIN CTEPEOTUMN.
[deATenbHOCTHO OPUEHTUPOBAHHbIE NPUHLUMMBLI: NMPUHLIMN O0YYEHNS OeATENbHOCTU; MPUHLMN
ynpaenseMoro nepexona oT AeATeNbHOCTU B y4eGHOM CUTYaLNN K AEATENbHOCTU B XKU3HEHHOW
CMTyauum; NPUHLMN Nepexoaa OT COBMECTHON y4eBHO-No3HaBaTenbHON AeATENbHOCTU K
CaMOCTOSITENbHON AEATENBHOCTU y4alllerocsi (3oHa Grivkaillero passuTns); NPUHLUMI OMNOpPbIl Ha

MPOLLECCHI CMOHTAHHOTO Pa3BUTUS; MPUHLMIN (POPMUPOBAHNSA NOTPEGHOCTM B TBOPYECTBE U YMEHWI
TBOpYecTBa.



3 .OIIMCAHHUE MECTA YYEBHOI'O IIPE/IMETA
I'EOMETPUU B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUIaHY Ha M3y4eHHE reOMeTpuu B 7 Kilacce OTBOAMTCS 68 yacoB (2 yaca
B Hegelnmo; 34 yueOHBIX Hellesib) , B 8 kiacce 68 waca ( 2 yaca B Henenmto, 34 yaeOHBIX
Hezlens), B 9 kiacce :68 wacos (2 waca B Henenmo, 34 y4eOHBIX HECIH ).

VYuebnslii npenmet «I'eomerpust. 7-9 Kmace» OTHOCHTCS K 00pa30BaTeNIbHOM 00IaCTH
«Marematuka.

4. JMHYHOCTHBIE, METAITPEJMETHBIE U ITPE/IMETHBIE
PE3YJIbBTATBI OCBOEHUSA YYUEBHOI'O IIPEJIMETA
I'EOMETPUN

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
JIOJKHO 00€CTIeunBaTh IOCTHYKEHUE CIIEIYIONTNX PEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTAaTOB:

7 KJacc

= Pacno3HaBaTh H3y4EHHbIE TE€OMETpUYECKHE (UTYypBl, OMNpENeNsTh HX B3aHUMHOE
pacrojio’)keHue, u300pakaTh TeoMeTpuyeckue (GUrypbl; BBIMOIHATH YEPTEKH IO
ycnoBuio 3anaud. V3mepsATh JMHEWHbIE W YIJOBble BeIUYMHBI. PemaTh 3agauu Ha
BBIYHCIICHUE JJIMH OTPE3KOB U BEJTMYHH YIJIOB.

= Jlenath rpyOyI0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEMYHH MPEIMETOB B pEalbHOMN KU3HU,
pa3MepoB MPUPOIHBIX OOBEKTOB. PazimnuaTh pa3smepbl 3TUX OOBEKTOB MO MOPAIKY
BEJTUYMHBI.

=  CTpouTb YEPTEKH K TEOMETPUUECKIM 3a7auaM.

= Jlosmp30BaThCsl NpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BATH MPU3HAKUA H
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB MPU PEHICHUH 3a/1a4.

= JIpoBOIUTH JTOrMYECKUE PACCYKACHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

= Jlosmbp30BaThCsl MpPU3HAKAMHU DPABEHCTBA MPSMOYIOJBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEACHHOM K THUIOTEHY3€ NPSIMOYTOJBHOTO TPEYroJbHUKA, B PEUICHUU
reOMETPUUYECKHX 3a/1ay.

=  OnpenensaTh MapalieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTe NapayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUI OT
TOYEK OJIHOM MPSAMOU 10 TOYEK APYroM MPSIMOU.

= Pemarts 3a7aun Ha KiIeTYaTON Oymare.

* JIpoBOIUTH BBIYMCICHHUS M HAXOAWTh YHCIOBbIE M OyKBEHHbIE 3HAUEHUS YIJOB B
FEOMETPUYECKHUX 33Ja4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TpPEYTrOJIBHUKOB U
MHOTOYTOJIbHUKOB, ~CBOWCTB  yIJIOB, OOpa30BaHHBIX IpH TEPECEUEHHH JIBYX
NapajuIeNIbHBIX IPSMBIX CEKYIlel. PemaTs npakTudyeckue 3a1a4i Ha HaX0XKJACHHUE YTriloB.

* Briagerb NOHATHEM T'€OMETPHUYECKOTO0 MecTa TOUeK. YMETh ONpEAeisTh OUCCEKTPUCY
yria U CEpeIMHHBIN NEPIEHAUKYIIAP K OTPE3Ky KaK F€OMETPUUYECKHE MECTA TOUEK.

= @opMynupOBATH ONPENEICHUSI OKPYKHOCTH M Kpyra, XOpJpl U AMaMeTpa OKPYKHOCTH,



I10JIb30BATHCS X CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOKWCTBA IIPU PEILICHUU 3a1ay.

®= Brazxers NOHATHEM OIIMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOIUThb €€
ueHtp. Ilomb3oBaThCcsi (akTaMu O TOM, 4YTO OMCCEKTPHCHI YIJIOB TPEYrojJbHHUKA
[IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IIEPIICHIUKYISAPBI K CTOPOHAM
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOU TOUYKE.

®= Brnagerp MNOHATHEM KacaTeIbHOM K OKPY/KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEIEHHOIO K TOYKE KACAHMUSL.

= Jlosmp30BaTbCsA MPOCTEHIIMMU TE€OMETPUYECKMMU HEPaBEHCTBAMM, IIOHMMATh HX
MIPAKTUYECKHUI CMBICIL.

- HpOBO)II/ITB OCHOBHBIC TCOMETPHUICCKUC TTOCTPOCHUS C MOMOIIBIO HUPKYJIA U JIMHEHKU.

8 ki1acce

®= Pacno3HaBaTb OCHOBHBIE BHJIbl YETBIPEXYIOJIBHUKOB, MX JJIEMEHTBI, IOJIb30BAThCA HX
CBOWCTBAMM IIPH PEIICHUH I'€OMETPUYECKUX 3a/1a4.

® Bnaners NOHATHEM CpEIHEN JTMHUU TPEYrOJIbHUKA U TPANEIUU, TPUMEHATh UX CBOWCTBA
IIpY PELICHNH TeoMeTpuyeckux 3anad. [lonp3oBarecsa Teopemon Paneca uisl pemieHus
MIPAaKTUYECKHX 3a]1a4.

= [IpuMeHSTHh NPU3HAKH [10100US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

= [lonb3oBarbest Teopemoil [ludaropa s pemieHUs T€OMETPUYECKUX W MPAKTHUECKUX
3agad. CTpOUTh MaTEeMaTHYECKyI0 MOJICNIb B NMPAKTHYECKHX 3a7adaX, CaMOCTOSATEIHEHO
JeTaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIHNE JITHHBI.

* Briagerp MOHATHSAMH CHHYCA, KOCHHYCA W TaHTEHCA OCTPOTO yriia MPsIMOYroJbHOTO
TpeyroJibHUKa. [10J1630BaThCSI STUMHU TOHATHSIMHE ISl PEIICHUS TIPAKTUICCKUX 33/1a4.

* Bpuucnare  (pa3MUHBIMU - CIIOCOOAMM)  TUIOIMIAAb  TPEYrOJbHHKA W TUIOIIAAH
MHOTOYTOJIbHBIX (GUTYp (MOJB3YAICh, TJ€ HEOOXOIMMO, KAJIBKYIATOpOM). [IpuMeHsTH
MOJTydYCHHBIC YMEHUS B TIPAKTHYECKUX 3a1adax.

* Briagerb NOHATHUSMHU BIMCAHHOTO W IIEHTPAJIBHOTO YIJa, HCIOJB30BATh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yrilax MEXIy XOpAaMHu (CEeKYIIMMH) M yriie MEXIy KacaTelIbHOW W
XOPIIOH MIPH PEIICHUN TEOMETPUUYCCKHX 3a/1aY.

* Briajgerb MOHATHEM ONMCAHHOTO YETHIPEXYrOJbHUKA, IPUMEHSITh CBOMCTBA OTIMCAHHOTO
YeTHIPEXYTOJbHUKA IPU PEIICHUH 33]1a4.

*  [IpuMeHSTH MOJyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMATUYCCKHE MOJICIH JUIS
3aJau pealibHOW JKU3HU M MPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHUS C MPUMEHEHUEM
10100Us1 ¥ TPUTOHOMETPHUH (TI0JIB3YSICh, TJIe HEOOXO0MMO, KATbKYISTOPOM).
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* lcnonb3oBaTh TPUTOHOMETpUYECKHE (YHKLIUU OCTPBIX VYIVIOB U HAXOXKJICHMSA
Pa3IMYHBIX IEMEHTOB MPSMOYTOJBHOTO TPEYTOJIbHHUKA.

* Jlonp3oBaTbes  (opMynaMu  TMPHUBEIEHUST W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUISI HAXOXKIEHUS  COOTHOLIEHMH MEXAYy TPUTOHOMETPUYECKHMHU
BEJMYHMHAMH.

= Hcnosb30BaTh TEOPEMBI CHHYCOB U KOCHMHYCOB JUISl HAXOKJEHUS PA3JINYHBIX 3JIEMEHTOB
TPEyrojibHUKa  («pelIeHHe TPEyroJbHUKOB»), NPUMEHATh WX TPU  pEIICHUH
r€OMETPUYECKUX 3aa4.

= Brnagerp NOHATHAMH NpeoOpa3oBaHUs MOJOOMs, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX Quryp. Ilonb3oBaTecs CBOWCTBAMM MOA00MS MPOU3BOJIBHBIX (UTYpP, YMETh



BBIUMCIIATH JJUHBI M HAXOAUTH YIIIbl Y MOA0OHBIX Guryp. [Ipumensars cBoiicTBa moaoous
B MPAaKTUYECKHX 3a/Ja4yax. YMeTb IMPHUBOAUTH NPUMEpPhl MOJIOOHBIX ¢(uryp B
OKpYXKaIOILEM MUDE.

= Jlosbp30BaThCs TEOPEMaMU O NMPOU3BEIECHUU OTPE3KOB XOPJ, O NPOU3BEICHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

* Jlonbp30BaTbCsi BEKTOpaMH, TOHUMATh HX TEOMETPHUECKHH M (U3WYECKHH CMBICI,
NPUMEHSATh HMX B PEHICHHHM TEOMETPUYECKHX M (QHU3MUecKuX 3amad. l[IpumeHsaTsb
CKAJISIPHOE IIPOU3BEIACHUE BEKTOPOB JIUISl HAXO0KICHUS JUIMH U YIJIOB.

= Jlosmp30BaTbCsi METOAOM KOOpPAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B PELICHHUH

r€OMETPUYECKUX U ITPAKTUYECKUX 3a]1a4.

* Bnazxers NOHATUAMU IIPABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI TIYTH
OKPYXHOCTH M paJMaHHON MEpHhI yria, YMETh BBIUMCIATH IJIOIIAb KPyra U €ro 4acTeu.
[IpuMeHATH NOJTyYEHHBIE YMEHHSI B IPAKTUYECKUX 3a/1a4ax.

= Haxomuth ocu (WM LEHTPHI) CUMMETpUU (DUTYp, PUMEHATH ABMKEHUS IUIOCKOCTH B

MPOCTENIINX CITyqasiX.

[IpuMeHsTH MoTydeHHbIE 3HAaHUS Ha TPaKTHUKE — CTPOUTh MaTeMaTHYeCKHe MOJEeNU IS 3a/1a4
peasibHOM >KU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BHIYMCIECHUS C IPUMEHEHHEM 101001 U
TPUTOHOMETPUYECKUX (PYHKIMH (IIOJIB3YSCH, TJIe HEOOX0AUMO, KAIbKYISITOPOM).

5. COAEP’ KAHUE YYEBHOI'O IPEJMETA I'EOMETPUHA
B 7-9 KJIACCAX.

7 Kjacc

Hauvanbubie mnousaTus reomerpuu. Touka, mnpsimMasi, OTPE30K, Jiyd. YToJ. Bumel yrios.
Beptukanbuele U cMmexHble yribl. buccektpuca yrina. JlomaHas, MHOTOYTOJIbHUK.
[MapaniensHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie purypsi. OCHOBHBIE CBOMCTBA OCEBOM CUMMeETpHUH. [IpuMepsl cHMMETpUU B
OKPY’KaIOIlIEM MUpE.

OcHOBHBIE IOCTPOEHUS C TIOMOILBIO LIUPKYJIISL U JIMHEHKH.

Tpeyronbauk. BpicoTa, Memamana, OuccekTpuca, HUX CBOHcTBAa. PaBHOOEIpEHHBIM W
PaBHOCTOPOHHUH TPeyroJbHUKH. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa ¥ TMpU3HAKW PaBHOOEOPEHHOTO  TpeyroidbHUKa. [Ipu3Haku  paBeHCTBa
TPEYrOJbHUKOB.

CBoiicTBa U MPU3HAKK NapajUIeIbHBIX NMpsAMbIX. CyMMa yIrJiOB TpeyroJibHUKA. BHemHue yrisl
TpPEeYroJbHUKA.

[IpssMoyronpHelii  TpeyroibHUK. CBOMCTBO MEIMAHbl MPSIMOYTOJBHOTO TPEYrOJIbHHKA,
NpoBeAEHHOM K rumnoTeHy3e. IIpu3Haku paBeHCTBa MNPSAMOYrOJBbHBIX TPEYrOJbHUKOB.
[IpssMoyropHBIN TPEeyroabHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa o OOJIbIIEM yriie U OOJbIIEH CTOPOHE TpeyrodbHUKa. [leprneHuKyasp U HaKIIOHHAsL.

I'eomeTpuueckoe Mecto Touyek. buccekTpuca yria u cepeIMHHbBIN NEPIEHIUKYIIAP K OTPE3KY
KaK T€OMETPUUYECKHUE MECTA TOYEK.

OKpy»XHOCTb U KPYT, XOpAa U JUaMEeTp, UX CBOMCTBA. B3aMHOE pacmnosiokeHne OKPYKHOCTH
u npsmou. KacatenbHass M cekymas K OKpYKHOCTH. OKpYXHOCTb, BIHCaHHasi B YIoOJL
Bnucannas u onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.
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UYerplpéxyronbauku. [lapamienorpamMM, €ro mnpu3Haku M CBOWCTBA. YacTHbIE Ciy4au
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), MX NPU3HAKH U CBOiicTBa. Tpamerms,
paBHOOOKas Tparenus, e€ CBoicTBa U nMpu3Haku. [IpsMoyroipHas Tpanemnus.

entpansHas cuMMmeTpus.

Teopema ®asieca u TeopeMa O MPOMOPLUOHATBHBIX OTPE3KaAX.

CpenHue TMHUU TPEYTOJIbHUKA U TPalelHH.

[Togo6ue TpeyroibHUKOB, KOdPduueHT mnoaodus. [lpusHaku mOn00US TPEYrOJHLHUKOB.
[Ipumenenue noaoOUst P PELICHUH IPAKTUUECKUX 3a1a4.

CpoiictBa momaneil reomerpuueckux ¢uryp. Dopmynbl A IUIOMIAAM TPEYrOJbHUKA,
napajuiesorpamMmma, pom0a u tpaneruu. OTHOIIEHUE TIoMAeH Mo100HBIX QUTyp.

Boruncnenue miomaseil TpeyrojJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIeT4aToil Oymare.

Teopema IIudaropa. Ilpumenenue reopemsl [ludaropa npu pemieHnn NpakTUUECKUX 3a4a4.

CuHyc,  KOCHMHYC, TaHI€HC  OCTpPOTO  yrja  MPSMOYIOJBHOTO  TPEYroJbHHKA.
Tpuronomerpuueckne ¢pyHkuu yriaos B 30°, 45° u 60°.

Brnucannbple M LEHTpanbHBIE YIJIBI, YIOJl MEXIy KacaTeIbHOM W XOPAOH. YTIbl MEXIY
XOpJAaMH U CeKyIIMMH. BrucaHHble U ONMCAaHHbIE YeTHIPEXYroJbHUKHU. B3aumHoe
pacrosio)keHne JByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmue KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 kJjacc

Cunyc, kocunyc, Tanrerc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO.
DopMmyJIbl IPUBEACHUS.

Pemenue TpeyroiapHukoB. Teopema KOCUHYCOB U TEOpEeMa CHHYCOB. PernieHne mpakTu4ecKux
3aJ1a4 ¢ UCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeICHUN OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYIIUX,
TeopeMa o KBaJpaTe KacaTelbHOM.

Bextop, mnmuHa (MOIynb) BEKTOpa, COHAMpPAaBIEHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpally HaJ
BekTOpamu. Pa3nokeHne BeKTOpa 1o JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MPOU3BEACHNE BEKTOPOB, IPUMEHEHUE /7151 HaX0K/IEHUS AJTUH U YIJIO0B.

JlexkapTOBbI KOOPAWHATHI HA TIOCKOCTU. YPaBHEHUS MPSIMOU M OKPYKHOCTH B KOOpJMHATAX,
MepeceyeHre OKPYKHOCTEH U IpSIMbIX. MeTo1 KOOpIMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJNBHUKH. [[nuHa okpyxHocTH. ['pagycHas u paguaHHas Mepa yria,
BBIYHCIICHUE JIMH OyT OKpykHOcTeil. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpPUU (Uryp (dIeMeHTapHbIe MpPEICTaBICHUS).
ITapannensHsiil iepeHoc. 1loBOpOT.

6. TemaTrnueckoe INIAHUPOBAaHHC.

7 xnacc

z

Haspanne | Kou- XapaKkTepucTHKA AeATe1bHOCTH YYaIuXcs




TeMbI BO yepe3 YV

qaco
B
Havanenere | 10 JI.: ®opMupoBaHUE YCTONYMBON MOTUBALMU K YYEHUIO,
reoMeTpuye MO3HABaTEIbHOIO UHTEPECA, YMEHHE SICHO, TOYHO, TPAMOTHO
CKHE M3J1araTb CBOM MBICJIM B YCTHOW U MMCbMEHHOW PEYH; ®* yMEHUE

KOHTPOJIMPOBATH MPOLIECC U PE3yIbTAT yueOHOM

CBCACHUA .
MAaTEMaTHYCCKOU JCATCIBbHOCTH.

IM.: OOBICHATB, YTO TAaKOE OTPE30K, JIyd, Yroil, KaKOH
yroJl Ha3bIBaeTCS Pa3BEPHYThIMy OOOCHOBBIBATH B3aMMHOE
PaclojIOKEHHE JIBYX HPSMBIX Ha IJIOCKOCTHy OOBSCHSTH,
YTO TaKOE OTPE30K, Jyd, YIoll, KaKoW YroJl Ha3bIBaeTcCs
pa3BepHyThiMy (POPMYIMPOBATH U OOOCHOBBIBATH PABEHCTBO
OTPE3KOB U YIJIOB; OOBACHSTh, KAaK HU3MEPSIOTCS OTPE3KU U
yIIbl, YTO TaKOe TpajyCc W TpajycHas Mmepa yriia, Kakou
yroJl Ha3bIBAETCS MPSIMbIM, OCTPHIM, TYIIBIMj

(dbopmynmupoBaTh U OOOCHOBBIBATH CIIy4aW, KOTJIa TOUYKa
JIEIIUT OTPE30K Ha JBa OTPE3Ka M KOrja JIyd JEIUT yroJl Ha
IIBa yria,; OOBSICHITh, KaKWE€ YIJIBl HA3BIBAIOTCA CMEXHBIMU
U BEPTUKAIBHBIMH, (HOPMYIUPOBATh M OOOCHOBBLIBATH
YTBEP)KIEHUS O CBOMCTBAX CMEXHBIX U BEPTHKAIBHBIX
yIJI0B; OOBSCHSATHh, KAKHE TPSIMBIC HAa3bIBAIOTCS

NEePIEeHIUKYISAPHbIMU, (POPMYIUPOBATH U OOOCHOBBIBATH
YTBEPKACHHUE O CBOWCTBE JABYX MPSIMBIX,
NEePIeHIUKYISPHBIX K TPEThel; N300paxarsb u
pacrno3HaBaTh YKa3aHHbIE MpocTeiine Gurypsl Ha
yepTrexax; pelaTh 3aJauu, CBI3aHHbIE C STUMU
npocTeHIIUMU (PUrypamu.

K.: yMeHue opranu30BbIBaTh y4eOHOE COTPYAHUYECTBO U
COBMECTHYIO JICATEIIbHOCTD C YYUTEIIEM M CBEPCTHUKAMMU:
OTIPENICNISTh 1EIH, pacTIpeieNATh (YHKIUU U POIIH
YY4aCTHHKOB, 001Ie CITIOCOOBI padOTHI.

P.: ymMeHHE caMOCTOSTENBHO IJIAHUPOBATh
JIbTEPHATUBHBIE IYTH JOCTHXKCHUS 1IeJIeH, 0CO3HAHHO
BBIOMpaTh Hanbosee 3PPEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX M IMO3HABATEIbHBIX 33]1a4; YMCHHE
CaMOCTOSITEIILHO CTaBUTD 11€JIM, BHIOMPATh U CO3/1aBaTh
QITOPUTMBI JUIS PEUICHUST YICOHBIX MATEMAaTUICCKUX
npooeM.

II.: YMCHHUC YCTaHABJIMUBATh IIPUIUHHO-CIICACTBCHHBIC
CBA3U, CTPOUTD JIOTHUYECKOC PACCYKACHUC,
YMO3AaKJIHOUCHUC (I/IHI[yKTI/IBHOC, ACAYKTUBHOC U 110
aHaHOFI/II/I) " BBIBOJIbI; CO31aBaTh, IPUMCHATHL U
Hp606pa3OBLIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA,
MOJCIIN U CXEMBI IJI pCIICHUA y‘IC6HBIX u
IIO3HABATCJIBHBIX 3a/1a4.

Tpeyronpau| 18 | JI.: popmMupoBaHUE IETOCTHOTO MHUPOBO33PEHHUSI,




KH

COOTBETCTBYIOILIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKU ¥ OOIECTBEHHOW NPAKTUKU; KPEaTUBHOCTh
MBILUICHHS], MHUIIMATUBY, HAXOJYUBOCTb, aKTUBHOCTb IIPH
pELIEHUH TEOMETPUUECKUX 3a1a4.

I1.: OOBsACHATD, Kakas pUrypa Ha3bIBACTCS
TPEYTOJIbHUKOM, YTO TAKOE BEPIINHBI, CTOPOHBI, YTJIbl U
NEPUMETP TPEYroJIbHUKA, KAKHE TPEYTOJIbHUKU
Ha3bIBAIOTCS PaBHBIMU; N300pakaTh U PaclO3HABATh Ha
yepTrexax TPEyroJbHUKU U UX 3JIEMEHTHI; (POPMYyIUPOBATH
Y JI0Ka3bIBATh IPU3HAKU PABEHCTBA TPEYTrOJIbHUKOB;

penaTh 3a/1a4M, CBA3aHHbIEC C IPU3HAKAMU PABEHCTBA
TPEYrOJIbHUKOB; COITOCTABJIATh IIOJIYYEHHBIN PE3YJIBTAT C
YCIIOBHEM 33Ja41; aHAIIM3UPOBATh BO3MOXKHBIE CITyYaH.
OOBSACHSATH, UTO HAa3bIBAETCS MEPIIEHIUKYISIPOM,
IIPOBECHHBIM U3 JAHHOW TOYKH K JAHHOU MPSAMOU;

dbopMynupoBaTh U JOKa3bIBaTh TEOPEMY O
MEPIIEHIUKYISIPE K TPSIMOM. OOBSICHATh, KAKOU
TPEYTrOJbHUK HA3bIBACTCSI PABHOOEPEHHBIM U KaKOM
PaBHOCTOPOHHUM; OOBSACHATH, KAKUE OTPE3KH HA3bIBAIOTCS
MeJMaHOU, OMCCEKTPUCON U BBICOTON TPEYTrOJIbHHKA,
bopMynupoBaTh ONpe/esieHne OKPYKHOCTH;

O0OBSACHSATH, UTO TAKOE IIEHTP, PaNyC, TUaMeTp U Xoplaa
OKPY>KHOCTH; peliaTh MpoCTeHIINE 3a1a4 Ha TOCTPOCHHE
(moctpoeHnue yria, paBHOrO JaHHOMY, TOCTPOEHUE
OMCCEKTPUCHI yria, MOCTPOCHHUE MEPIEHIUKYIIPHBIX
MPSIMBIX, IOCTPOCHUE CEPEINHBI OTPE3Ka) U OoJee
CJIOXKHBIE 3a]]aui, UCTIOJB3YIOIINE YKa3aHHbIE
MPOCTEUIINE;

COIIOCTaBJIATH HOJ'IyLIeHHBII\/'I PE3YIbTAT C YCIIOBUEM 3aJ1a4H;
AHAJIM3UPOBATb BO3MOJKHBIC CIIyUan

K.: ymenue paboTtaTh B rpymnie: HaXoAuTh 001Iee pelieHne
U pa3zpeuiatb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS
MO3UIMHI U y4eTa HHTEPECOB; CIyIIaTh MapTHEPA;
dbopMynupoBaTh, apryMeHTUPOBATh U OTCTAUBATh CBOE
MHEHUE

P.: YMCEHHUEC aICKBATHO OLCHUBATD IIPAaBHUJIbHOCTH UJIN
OIINOOYHOCTE BBIIOJIHEHHS y‘IC6HOI>i 3aJa4du, €€
O6’B€KTI/IBHYIO TPYAHOCTH U COOCTBEHHBIE BO3MOKHOCTH €€
peUIiCHUs; TIOHUMAHUC CYIITHOCTU aJITOPUTMUYCCKUX
npennncaHI/Iﬁ U YMCHHC JIENCTBOBATh B COOTBETCTBUH C
MMPEIJIOKCHHBIM aJITOPUTMOM.

Il.: yMeHne BUIETh MATEMATUYECKYIO 3a/1a4y B KOHTEKCTE
npoOJEeMHOM CUTYaIlMK B IPYTUX AUCLUIUIMHAX, B
OKpPY’KaIOIlEl KU3HU; yMEHNE TIOHUMATh U HCII0JIb30BaTh
MaTEMaTHYECKUE CPEJCTBA HATISAHOCTH (PUCYHKH,
YEepPTEXKH, CXEMBI U JIp.) U1 WIUTIOCTPALUH,
UHTEpIpeTaluy, apryMEeHTalHH.




[Tapannensu
BbIC ITPAMBIC
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JI.: ®opMupoBaHKE YCTOMYMBOM MOTUBALIMY K YYEHUIO,
YCTOMYMBOTO UHTEPECA K U3YUYEHUIO HOBOTO, HABBIKU
paboTHI 1O aNrOPUTMY; CIIOCOOHOCTH K SMOLIMOHATHHOMY
BOCTIPHATHIO MaTEMaTHYECKUX 0OBEKTOB, 3aj1a4, peIICHHH,
paccyXJeHUI; yMEHHE CHO, TOYHO, TPAMOTHO M3JIarathb
CBOM MBICJIM B YCTHOM M MMCbMEHHOH peun, HOHUMATh
CMBICIT IOCTABJICHHOM 3aj]auu, BBICTPauBaTh
apryMeHTaluo, IPUBOIUTh IPUMEPBI U KOHTPIIPUMEPHI.

I1.: ®opmynupoBaTh ONIPEACIICHUE MTAPAIIEIbHBIX
IPSIMBIX; OOBSICHITH C TOMOUIBIO PUCYHKA, KAKUE YIJIbI,
00pa3oBaHHEE NPU EPECEUECHUN ABYX NMPSAMBIX CEKYILEH,
Ha3bIBAKOTCA HAKPECT JIC)KAIIUMHU, KAKHUC OJJHOCTOPOHHUMU
U KaKH€ COOTBCTCTBCHHBIMMU,

(GbopMynupoBaTh U JOKa3bIBaTh TEOPEMBI, BEIPAKAIOIIHE
IIPU3HAKYU NapAJUIEIIBHOCTH JIBYX MPSIMBIX;
DopMyIHpOBaTh AKCUOMY MAPAJUIEIBHBIX MPSMBIX U
BBIBOJIUTH CIIEJICTBHS U3 HEE;

bopMyTHpOBaTh U TI0Ka3bIBATh TEOPEMBI O CBOMCTBAX,
oOpaTHbIE TeOpeMaM O MPU3HAKAX MapajieIbHOCTH,
CBA3aHHBIX C HAKPECT JICKAIMMMU, COOTBECTCTBCHHBIMHU U
OJHOCTOPOHHUMMU YIJIaMH, B CBA3U C OTUM 06L${CH$ITI>, qTo
TaKO€ YCJIOBHE U 3aKIII0UEHHE TEOPEMBI, KaKasi Teopema
Ha3bIBaeTCs OOPaTHOM 1O OTHOIIEHUIO K TAHHOW TEOpEME;

OOBSACHSATH, B UEM 3aKIIIOYAETCSI METOJ] I0KA3aTeNbCTBA OT
IPOTUBHOTO;

IMPUBOJUTH NPUMEPHI UCITOJIB30BAHUA 3TOI0 METOAA,

peiiaTth 3aga4yd Ha BEIYUMCIICHUE, 10Ka3aTCJIbCTBO U
IMOCTPOCHUEC, CBA3AHHBIC C MAapalJICJIbHBIMHA IIPSAMBIMH.

MOMOIIBIO TIepedopa BapUaHTOB

K.: opranuzoBbIBaTh U IJIAHUPOBATH YUeOHOE
COTPYJHHYECTBO

P.: nonumanue CYITHOCTHU aJITOPUTMHUYCCKUX HpeI[HI/IcaHI/Iﬁ
U YMCHHC JIEICTBOBATh B COOTBETCTBHUH C MMpCIJIOKCHHBIM
AJITOPUTMOM; YMCHHC IINIAaHUPOBATH U OCYHICCTBJIIATH
ACATCIIbHOCTD, HAIIPABJICHHYIO Ha PCHICHUC 3a1aY.

II.: YMCHHUC YCTaHABJIMUBATh IIPUYUHHO-CIICACTBCHHBIC
CBA3U, CTPOUTD JIOTHUYECKOC PACCYKACHUC,
YMO3AaKJIHOUCHUC (I/IHI[yKTI/IBHOC, ACAYKTUBHOC U 110
aHaHOFI/II/I) " BBIBOJbI;, YMCHHUC CO30aBaTh, IPUMCHATHL U
HpeO6pa3OBLIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA,
MOJCIIN U CXEMBbI IJIsI pCIICHUA y‘IeGHHX nu
IMIO3HABAaTCIBbHBIX 3a/1a4.

CooTHoIIeH
Us MEXKIY
CTOpOHAMH
U yrJamMu
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JL.: (I)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHHA K
YUYCHHIO, TOTOBHOCTHU U CIIOCOOHOCTHU 06yqa101111/1xc;1 K
CaMOpa3BUTHUIO U CaMOO6p2130BaHI/IIO Ha OCHOBC MOTHUBallN
K 06y‘-IeHI/IIO W TIO3HAHUIO, ’(I)OpMHpOBaHI/IC OECJIIOCTHOTO




TPEYroJbHU
Ka

MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON ITPAKTUKU;

I1.: ®opmynupoBaTh U JOKa3bIBATh TEOPEMY O CYMME
YIJI0B TPEYrOJIbHUKA U €€ CICACTBUE O BHEIIHEM YIJIE
TPEYTrOJbHUKA; IPOBOAUTDH KIACCU(PUKALIUIO
TPEYTOJBbHUKOB I10 YIJIaM;

pemiaTh 3a/1a4yi Ha BBIYMCIICHUE U JI0Ka3aTeIbCTBO,
CBSI3aHHbBIE C TEOPEMOM O CyMME YIJIOB TPEYIOJIbHUKA;

COIIOCTAaBIIATH MOJIy4EHHBIH PE3YJIBTAT C YCIOBUEM 3a1a4H;
aHAIM3UPOBATh BO3MOKHBIE CITydaH.

DopMyIUpOBaTh U JOKa3bIBATh TEOPEMY O COOTHOILLICHUSX
MEX/1y CTOPOHAMU M yriaMH TpeyroJibHUKa (IIpsiMoe U
00paTHOE YTBEPKICHUS) U CIEJICTBHS U3 HEE, TEOPEMY O
HEPABEHCTBE TPEYTOJIbHUKA;

penaTh 3a/1a4M Ha BBIUMCIEHUE, JOKA3aTeIbCTBO U
IIOCTPOEHHE, CBSI3aHHBIE C COOTHOIICHUSIMU MEXTY
CTOPOHAMH U YIJIaMU TPEYTroJbHHUKA, IIPU HEOOXOAUMOCTH
MIPOBOJIUTH I10 XOJIy PEIICHUS JOTOIHUTEIbHBIE
IIOCTPOCHHS;

COIIOCTaBIATH TOJy4EHHBIH PE3yIbTaT C yCIOBHEM 3a/1a4H;
AHATM3UPOBATH BO3MOKHEIE ClTydan. DopMyIupoBaTh U
JI0Ka3bIBAaTh TEOPEMBI O CBOMCTBAX MPAMOYTOJIBHBIX
TPEYroJbHUKOB (IPAMOYIOJILHBIN TPEYTOJIBLHUK € YITIOM
30%; hopmynMpoBaTH ONEEEHNs PACCTOSHUS OT TOUKH
710 TIPSMOIA, PACCTOSHUS MEXKTy apayiebHIMUA
IPAMBIMH;

peiiaTth 3aga4yd Ha BEIYUMCIICHUE, CBA3aHHBIC C TCOpEMaMU O
CBOMCTBax IIpAMOYT'OJIBHBIX TPEYI'OJIBHUKOB, C
PACCTOAHUEM MCKAY MMapalJICIIbHBIMUA IIPAMBIMU,;

COIIOCTaBJIATH l'IOJ'IyLIeHHBII\/'I PE3YIbTAT C YCIIOBHUEM 3aJ1a4H;
AHAJIM3UPOBATH BO3MOIKHBIC CJIydaH. Q)OpMYHI/IpOBaTB n
J0Ka3bIBATb TCOPECMEI O IIPpU3HAKAX PABCHCTBA
MMPAMOYTOJIBHBIX TPCYI'OJIBHUKOB; pCIIATh 3a/1d41 Ha
IMMOCTPOCHUC TPECYT'OJIbHUKA I1I0 TPEM CTOpPOHAM, IIpHU
H606XO,Z[I/IMOCTI/I MMPOBOAUTD IO XO4Yy PCHICHUA
JOIIOJTHUTCIIBHBIC ITIOCTPOCHMUA,

COIIOCTAaBJIATHb HOHy‘IGHHLIfI pe3yIbTaT C YCIIOBUEM 3aJ1d4H,
HCCJIICA0BATh BO3MOKHBIC ClIydau.

K.: yMeTh HaX0UTh B TEKCTE HHPOPMALIUIO,
HE00X0IMMYIO ISl pelIeHus 3aa4, popMUpoBaTh HaBBIKU
y4eOHOTO COTPYJHUYECTBA

P.: caMOCTOSTENHHO BBIIENATh U OPMYITHPOBATH
NI03HABATEJIbHYIO 11eJb, 00HAPYKHUBATh U (POPMYITHPOBATH
y4eOHYI0 TpoOIIeMy, COCTaBIISATH IIaH BHIMOJHEHHS
paboThI




1I1.: YMETh yCTaHABJIMUBATh IIPUINHHO-CIICACTBCHHBIC CBA3H,

IToBTOpEeHue
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JI.: popMupOBaTH HABBIKK aHAINM3a U CAMOKOHTPOJIA,
YCTOMYMBOM MOTUBALMU K 3aKPEILICHHUIO.

I1.: NOBTOpPUTH TMHENHBIE YPABHEHUS U UX CUCTEMBI;
JTMHEHHYI0 QYHKIHUS U ee TpaduK; CTeNEHb C HATypaTbHBIM
II0Ka3aTeneM

K.: ymeTh HaXouTh B TEKCTE MHPOPMAITHIO,
HEOOXO0IUMYIO JUTS pEIICHHS 3a/1a4, (POPMHUPOBATH HABBIKH
y4eOHOTO COTPYAHUYECTBA

P.: camocTosTENBHO BBIIENSTH U (POPMYIUPOBATH
MO3HABATEJIbHYIO 11€J1b, OOHAPYKUBATh U (POPMYIHPOBATH
y4eOHYI0 MPoOIeMy, COCTABIISITh TUIAH BBHITOJTHEHUS
paboThl

H.: yMeTI) yCTaHaBJ'II/IBaTB 3aKOHOMCpHOCTI/I, OCYHICCTBJ'IHTI)
CpaBHEHHUE U KIIaCCU(DUKAIUIO

8 knacc

Ha3zBaunue
TEMbI

Koa-
BO
4aco

XapakTepucTHKA AeATebHOCTH YUYAIIMXCH Yepes
YYI

Yetbipexyr
OJIbHUKH
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JI.: ®opMupoBaHue yCTOMYMBOM MOTHUBAIIMU K YUCHUIO,
MO3HABATEIBHOTO UHTEpECa, YMEHHE SCHO, TOUYHO,
rPaMOTHO U3JIaraTh CBOM MBICJIH B YCTHOM U MHCbMEHHOM
peun; © yMeHrue KOHTPOJIMPOBATh MPOLIECC U Pe3yNIbTaT
yueOHOM MaTeMaTH4eCKON AeITeIbHOCTH.

I1.: OOBACHSTH, UTO TAKOE MHOTOYTI'OJIbHUK, €TI0
BEPLIMHbI, CMEXXHbIE CTOPOHBI, AUArOHAIIN, U300pakaTh
YeThIPeXyroJbHUKU Ha YepTekax; N300paxkaTh U
pacro3HaBaThb MHOTOYTOJIBHUKU Ha YepTeKax.
[Toka3bIBaTh 371€MEHTHl MHOTOYTIOJIbHHUKA, €T0
BHYTPEHHIOIO U BHELIHIOK 00J1acTH; (hOpMYIMPOBAThH
OIpe/ieNIeHue BBIITYKIOIr0 MHOTOYIOJIbHUKA; U300pakaTh
U Pacro3HaBaTh BBIMYKJIbIE U HEBBIITYKJIbIE
MHOT'OYrOJIbHUKU. POPMYINpPOBATh U JOKA3bIBATh
YTBEP)KJICHHUE O CyMME YIJIOB BBIITYKJIOI'O
MHOIOyrojibHUKa. OObACHATh, KaKHE
CTOPOHBI(BEPIINHBI) HAa3bIBAIOTCS POTHUBOTOIOKHBIMH.
@opMynMpoOBaTh ONPEAEIEHUS NapaIeIorpaMma,
Tparenuy, paBHOOEAPEHHOHN U MPSIMOYT OJIbHOM
Tparenuii, npsaMoyroibHUKa, poM0a, KBaipara;
pacrio3HaBaTh U M300paxaTh 3T YEThIPEXYT OJIbHHUKH.
®opMynupoBaTh U JJOKa3bIBaTh YTBEPIKICHUS O
CBOMCTBaX M MpPU3HAKaX yKa3aHHBIX
4eThIPEXYIOJbHUKOB. Pemiares 3a1aun Ha BEIUUCIIEHNE,
JI0Ka3aTeNNbCTBO U MIOCTPOEHUE, CBA3aHHBIE C ITUMU
BUJAMHU YETHIPEXYroJbHUKOB. OOBIICHATh, KaKUe JIBE
TOYKH Ha3bIBAIOTCS CUMMETPUUYHBIMA OTHOCUTEIIBHO




OpSAMO¥(TOUKHM), B KAKOM ciydae (pUrypa Ha3bIBaeTCs
CUMMETPUYHON OTHOCUTENBHO MPSAMON(TOYKH) U YTO
Takoe oCh(LIeHTp) cummeTpun urypsl. [IpuBoauts
npuMepsl Guryp, o0ragaronx 0ceBOU(IIEHTPATHHOMN)
CUMMETPHUEH, a TAKXKe IIPUBOJAUTH IIPUMEPBI 0CEBOM U
LEHTPaIbHOW CUMMETPUH B OKPY’KaIOLEl Hac
00CTaHOBKE.

K.: ymenue oprannsoBbIBaTh yu€OHOE COTPYAHUYECTBO U
COBMECTHYIO JAEATEIbHOCTb C YUUTENIEM U CBEPCTHUKAMU:
OTIPENICIIATH 1IeJTH, paclpenesiaTh QyHKIUU U POJIH
YYaCTHUKOB, 00IIHE CIIOCOOBI padOTHI.

P.: ymeHue caMOCTOSTENBHO INIAHUPOBATh
aIbTepHATUBHBIC IyTH JOCTHKEHHUS 1L1€JIeH, 0CO3HAHHO
BBIOMpATh Hanbosee YPPEKTUBHBIE CTIOCOOBI PEIICHUS
y4eOHBIX U NTO3HABATEIbHBIX 3a/1a4; YMEHUE
CaMOCTOSITEJIbHO CTaBUTH 1LIE€JIH, BHIOMPATh U CO3/1aBaTh
QITOPUTMBI JUISI pEIIeHUs y4eOHbIX MaTeMaTHUYECKUX
poOIeM.

I1.: yMeHHe ycTaHABIMBATH IPUIMHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHUE,
YMO3aKTIoUYeHEe (MHIYKTUBHOE, JISAYKTUBHOE U 110
AHAJIOTUH) U BBIBOJIBI; CO3/1aBaTh, IPUMECHSATH
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA,
MOJICJIA ¥l CXEMBI JUTSI peIICHHsI Y4eOHBIX U
TI03HABATENBHBIX 3a/1a4

ITnomans
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JIL.: hopMupoBaHue 11EI0CTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIeCTBEHHOM MPAKTUKU; KPEaTUBHOCTh
MBIIIJICHUS], UHUIIUATHBY, HAXOAYUBOCTb, aKTUBHOCTh
IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

I1.: OOBACHATH, KaK IPOU3BOIUTCS U3MEPEHUE
IUIOIAe MHOTOYTIOJIbHUKOB; (hOPMYJIHPOBAThH
OCHOBHBIE CBOMCTBa IUIOIIAeH. BbIBOAUTE (hOopMyIIbI
IIoIael napanieorpaMmMa, TpeyroJbHUKa, Tparnenuy,
¢ moMouIb0 GOopMyI IIIOIAAEH IPAMOYTOJIbHUKA U
KkBajpaTa. PopMyIUpOBaTh U JOKAa3bIBaTh TEOPEMY 00
OTHOILIEHUH IUIOIIAAEH TPeyroJbHUKOB, UIMEIOLINX T10
paBHOMY yrity. @opMyIupOBaTh U JOKa3bIBaTh TEOPEMY
[Mudaropa u obparnyto eit. BeiBoauts popmyny 'epona
JUIS TUTOILAAM TpeyrojpHUKa. Pemars 3aqaun Ha
BBIUMCIIEHUE, JOKA3aTeNbCTBO U IOCTPOCHUE, CBSI3aHHBIE
¢ popmynamu miomaneit u reopemoii [ugaropa.

K.: ymenue paboTath B rpymnme: HaXoAuTh o0Iee
peleHre U pa3peiaTb KOHQJIUKTHI HA OCHOBE
COTJIaCOBAHUS MO3UIUH U y4ETa HHTEPECOB; CIIyIIaTh
napTHepa; popMyIupoBaTh, ApryMEHTHPOBATh U
OTCTanBaTh CBOE MHEHUE

P.: YMCHUC aACKBATHO OCHUBATD IIPAaBHUJIbHOCTH WJIN




OIMOOYHOCTh BHITIOJNHEHMS YIeOHOM 3a/1a4H, €
00BEKTUBHYIO TPYIHOCTH M COOCTBEHHBIE BO3MOXHOCTH
€€ peIleHHs; TOHUMaHUE CYITHOCTH aJITOPUTMUYECKHUX
MPEANIMCAHUN U YMEHHUE JIEWCTBOBATh B COOTBETCTBUH C
MPEII0KEHHBIM aJITOPUTMOM.

I1.: ymeHue BUIeTh MAaTEMATUUYECKYIO 33/1a4y B
KOHTEKCTE MPOOJIEMHOM CUTYalluu B APYrUX
JUCLUIUINHAX, B OKPY)KaIOIIEeH KU3HU; YMEHUE
NOHMMATh U UCMOJIb30BaTh MATEMAaTUYECKUE CPEACTBA
HaIJIIJHOCTHU (PUCYHKH, YEPTEKH, CXEMBI U Jp.) JUIs
WUTIOCTPALMK, UHTEPIIPETAllU, apTyMEHTAI1H.

TTomoGOHbBIE
TPEYrONbHU
KN
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JI.: ®opMupoBaHHE YCTOMYNBOW MOTHUBALIMY K YYEHUIO,
YCTOMYMBOTO UHTEPECA K U3yYEHUIO HOBOTO, HABBIKU
paboTHI [0 AITOPUTMY; CIIOCOOHOCTH K 3MOIMOHATLHOMY
BOCHPUATHIO MaTeMaTU4YECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyKICHHI; YMEHHUE SICHO, TOYHO, TPAMOTHO
W3J1araTh CBOM MBICIIM B YCTHOM M MMCBMEHHOM peuH,
ITOHMMATh CMBICJ IOCTABJICHHOM 3a/1a4uM, BBICTPAUBATh
apryMEeHTalHNI0, IPUBOIUTE IPUMEPBI U KOHTPIIPUMEPHI.

I1.: OOBSICHATH MOHSTHE MPOMOPLUOHAIBHOCTH
0Tpe3koB. POPMYITMPOBATH OTIPEACTIEHHUS TT000HBIX
TPEYroJIbHUKOB U Kod(dpurmeHTa mogooms.
DopMyIHpPOBATH U I0KA3bIBATH TEOPEMBI: 00 OTHOIIEHUH
ioniaiel NoJ0OHBIX TPEYroJIbHUKOB, O PU3HAKAX
10/1001sl TPEYTOJILHUKOB, O CPEIHEH TMHUU
TPEYroJIbHUKA, O EPECEUYEHUN MEIUAH TPEYrOJIbHUKA, O
IPONOPLUUOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM
TpeyrojabHuke. OOBSACHATH, UTO TAKOE METOJ MOA00Us B
3a/1a4ax Ha MOCTPOEHUE, U MPUBOIUTH IPUMEPBI ITOTO
MeToa. OOBSACHATH, KAaK MOKHO MCIOJIb30BaTh CBOMCTBA
M0I00HBIX TPEYTOJILHUKOB B U3MEPUTEIBHBIX paboTax Ha
MecTHOCTU. OOBSACHATH, KaK BBECTU MOHSITHE 11010015
JUIS IPOU3BOJIbHBIX Guryp. @opmyanpoBaTh
OIIpEeNENICHUsl U WUTFOCTPUPOBATH NOHATHUS CUHYCA,
KOCHHYCa M TAHT'€HCA OCTPOrO YIjla MPsIMOYTrOJIbHOTO
TpPEyroJbHUKA. BEIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO U 3HAYEHUS CUHYCA,
KocuHyca, Tanresnca yriaoB 300,450,600. Pewats 3anaum,
CBSI3aHHBIE C MOJ00HEM TPEYTOJbHUKOB U HAXOXKJICHUEM
HEU3BECTHBIX AJIEMEHTOB MPSIMOYTOJILHOTO
TpeyroJbHUKA. JlJisl BBIYMCIEHUS 3HAUEHUN
TPUTOHOMETPHUECKUX (PYHKIIUN UCTIOJIb30BATh
KOMITbIOTEPHBIE POTPAMMBI.

K.: oprann3oBbIBaTh M IJIAHUPOBATH yueOHOE
COTPYJHHYECTBO

P.: noHnmanue CYITHOCTHU aJITOPUTMHUYCCKUX
npennncaHI/Iﬁ U YMCHHC JIENICTBOBATh B COOTBETCTBUH C
MMPEIJIOKCHHBIM aJITOPUTMOM; YMCHUC IIJIAHUPOBATL U
OCYIICCTBJIATH ACATCIIbHOCTD, HAIIPABJIICHHYIO HA




peIICHUE 3a/1a4.

I1.: yMeHue ycTaHaBIMBATH IIPUYUHHO-CIIEICTBCHHBIE
CBSA3H, CTPOUTD JIOTUYECKOE PACCYXKICHUE,
YMO3aK/Il4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110
AQHAJIOTMH) U BBIBOJIbl; YMEHUE CO3/1aBaTh, IPUMEHSTH U
IpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPENICTBA,
MOJIETIN U CXEMBbI JJIsl peleHUs] y4eOHbIX U
II0O3HABATEJIbHBIX 3a7a4.

OxkpyxHOCT]
b
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JI.: hopMupoOBaHHE OTBETCTBEHHOTO OTHOIICHUS K
YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYaIONIUXCs K
CaMOPAa3BHUTHIO i CAMOOOPA30BAHUIO HA OCHOBE
MOTHUBAIIMU K O0OYYEHHUIO U MIO3HAHUIO; *(PopMUpOBaHNE
I[EJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
0OIIECTBEHHON IPAKTUKH;

I1.: MccrnenoBaTe B3aUMHOE pacIoIOKEHUE IPSIMON U
okpyxHoctu. opMmynupoBarh onpeeneHmue
KacaTelbHOU K OKpyxkHOCTU. DopmynupoBaTh U
JI0OKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOM, 00
OTpe3Kax KacaTeJIbHbIX, TPOBEICHHBIX U3 OJHON TOUYKH.
DopMyaHPOBATH MOHITUS IEHTPAIBHOTO yria U
rpagayCHON MEphI IYyT'H OKPYKHOCTH. POpMyYIUpOBaTh U
JIOKa3bIBaTh TEOPEMBI: O BIINCAHHOM YTJIE, O
IIPOU3BENICHUN OTPE3KOB X0pA,. DopmynnpoBaTs 1
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMe4aTeIbHbIMU
TOUYKaMU TPEYTrOJIbHUKA: O OMCCEKTpUCE yria U, KaK
CJIEZICTBUE, O TIEPECEUCHUH OUCCEKTPUC TPEYTOJIbHUKA; O
CEpEIMHHOM NEPIEHANKYIIAPE K OTPE3KY U, KaK
CJIEICTBUE, O IEPECEUCHUH CEPEIUHHBIX
NEPIEHIUKYIIpaxX K CTOPOHAM TPEYrOJIbHUKA; O
IIEPECEYCHHUH BBICOT TpeyronbHuKa. GopMynpoBarhb
OTIPEJCIICHUS OKPYKHOCTEM, BIMCAHHOU B
MHOTOYTOJIbHUK U OIMCAHHOW OKOJIO MHOTOYTI'OJIBHUKA.
dopMynupoBaTh M JOKa3bIBaTh TEOPEMBI: 00
OKPY>KHOCTH, BIIUCAHHOH B TPEYrOJIbHUK, 00
OKPY>KHOCTH, OITMCAHHON OKOJIO TPEYrojbHUKA, 00
OKPY>KHOCTH, OITUCAHHON OKOJIO TPEYrOJIbHUKA, O
CBOMCTBE CTOPOH OIMCAHHOIO YETHIPEXYIOJbHUKA, O
CBOMCTBE YIJIOB BIIMCAHHOT'O YETHIPEXYTOJIbHUKA.
Pemats 3aaun Ha BBIYMCIIEHUE, 10KA3aTEILCTBO,
IIOCTPOEHHUE, CBSA3AHHBIE C OKPYKHOCTBIO, BIINCAHHBIMU U
OTMCAHHBIMH TPEYrOJbHUKAMU U YETHIPEXYT OJIbHUKAMHU.
HccnenoBath cBOMCTBa KOHPUTypaluid, CBI3aHHBIX C
OKPY’KHOCTBIO, C TIOMOILbIO KOMITBIOTEPHBIX IIPOTPaMM.

K.: yMeTh HaX0UTh B TEKCTE HHPOPMALIHIO,
HE00X0IMMYIO ISl PelIeHus 3aa4, popMupoBaTh
HaBBIKM y4eOHOTO COTPYAHUYECTBA

P.: caMoCTOSITENBEHO BBIACIATH U (POPMYITUPOBATH
NI03HABATENIBHYIO 11€J1b, 00HAPYKHUBATh U




dbopMynupoBaTh yueOHYIO MPOOIEeMy, COCTABIATH IUIAH
BBITIOJIHEHHSI paOOTHI

I1.: yMeTh ycTaHaBIUBATh MPUYUHHO-CIICICTBEHHbBIC
CBSI3U,

[ToBTOpEHN
e

8 | JI.: popMupoBaTH HABBIKH aHAIHM3a K CAMOKOHTPOJIS,

YCTOMYHMBOM MOTHBALMM K 3aKPEILICHHUIO.

I1.: NOBTOPUTH IMHENHBIE YPABHEHUS U UX CUCTEMBI;
JTMHEHHYIO GYHKIHUS U ee TpaduK; CTENEHb C
HaTypaJbHbIM IIOKa3aTesIeM

K.: ymeTs HaxonuTh B TekcTe HHGOPMAIIHIO,
HEoOX0IUMYIO JUIsl pelIeHus 3a1a4, popMHpoBaTh
HaBbIKM y4€OHOTO COTPYJHUYECTBA

P.: camocTosITENbHO BBIIENSTH U (POPMYIUPOBATH
MI03HABATEJIbHYIO 11€71b, OOHAPYKUBATh U
dbopmynrpoBaTh y4eOHYIO MPOOIEMY, COCTABIIATh TUIaH
BBITIOJTHEHUS paOOTHI

I1.: ymeTs ycTaHaBIMBATH 3aKOHOMEPHOCTH,
OCYIIIECTBIISITh CPABHEHHE U KIIACCHU(PUKAITHIO

9 knacc

Ha3zBanmune
TEeMBI

Koa-
BO
4acoB

XapakTepucTHKA IeSITEJIbHOCTH YYAIUXCS Yyepe3
Yy

Bekropsl

JI.: ®opMmupoBaHue yCTOMYMBOW MOTUBALIUM K
YUEHUIO, TO3HABATEIILHOTO UHTEpECa, YMEHHE SCHO,
TOYHO, FPAMOTHO H3JIaraTb CBOM MBICJIH B YCTHOU U
MUCHbMEHHOW peuu; * yMEHIEe KOHTPOJIUPOBAThH
MPOILIECC U pe3yNbTaT ydeOHON MaTeMaTUYECKOM
JEeSITeIbHOCTH.

I1.: ®opmynupoBath onpeaeneHus 1 WUTIOCTPUPOBATH
MOHSITHS BEKTOPA, €T0 JUIUHBI, KOJUIMHEAPHBIX U
paBHBIX BEKTOPOB. BBINOIHATH IOCTPOEHUE BEKTOPA,
pPaBHOTO CyMME M Pa3HOCTH JBYX BEKTOPOB, UCIIOJIb3Ys
IpY 3TOM IpaBUJIa TPEYTOJIbHUKA U MapajuieIorpaMmma.
[IpuMeHATH MPaBUIIO MHOTOYT'OJIbHUKA TIPH
HaXO0JIEHUU CyMMBbI HECKOJIBKMX BEKTOPOB.
BBINONIHATE TOCTPOEHNE BEKTOPA, PABHOTO
IIPOU3BENICHUIO BEKTOpa Ha ynciio. [IpumeHsTs
BEKTOPHI U ICHCTBHSI HAJl HUMH NP PELICHUN
F€OMETPUYECKUX 3a]a4.

K.: YMCEHUC OPraHU30BbIBATH y‘ICGHOC
COTPYAHUYCCTBO U COBMCCTHYIO NCATCIIBHOCTD C




YUUTEJIEM U CBEPCTHUKAMHU: OTIPEACISATD LEIH,
pacnpenensats GYHKIUU U POJId YYaCTHUKOB, 00IIHE
crocoObl pabOTHI

P.: ymeHue caMOCTOATENBHO INIAHUPOBATh
QIbTEPHATUBHBIE IYTH AOCTIKEHHS LIeJIel, 0CO3HAHHO
BEIOMpaTh HanboJiee 3PPEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX M IMO3HABATEIBHBIX 3371a4; YMEHHE
CaMOCTOSTEIIHO CTaBUTD 1€JIM, BRIOMPATh U CO3/1aBaTh
QITOPUTMBI JUTS PEIICHUsT y9eOHBIX MaTEMaTHYECKIX
npoOeM.

I1.: yMeHne ycTaHaBIMBATH IPUYUHHO-CIIEICTBCHHBIE
CBSA3H, CTPOUTBH JIOTHYECKOE PACCYXKICHHE,
yMO3aK/Ito4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110
AQHAJIOTMH) U BBIBObI; CO3aBaTh, IPUMEHSTh U
IpeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA,
MOJIETIU U CXEMBI ISl peleHus] y4eOHBIX U
[TO3HABATENbHBIX 3a7a4

Meton
KOOpJIMHAT

10

JI.: hopMupoBaHU€ 11EIO0CTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00II€CTBEHHOM MPaKTUKU; KPEaTUBHOCTh
MBIILJIEHUS, THULIUATUBY, HAXOJYUBOCTh, AKTUBHOCTh
IIPY PEIICHUN T€OMETPUYECKUX 3a1a4.

I1.: OOBACHATH M WILTIOCTPUPOBATH TIOHATHS
IPSIMOYTOJIBHOM CUCTEMbI KOOPAUHAT, KOOPAWHAT
TOYKH U KOOpJIUHAT BeKTopa. BriBoaUTH 1
UCII0JIb30BaTh MIPU PEIIeHUH 3a1a4 GOPMYJIbI
KOOpJMHAT CEpPEeIMHbI OTPE3Ka, AJTUHBI BEKTOPA,
pPacCTOSIHUSI MEXAY IBYMSI TOUKAMH, YPaBHEHUS
OKPY>KHOCTH U MPSMOH.

K.: ymenue paboTtaTh B rpymnme: HaXoAuTh 0011ee
pelieHre 1 pa3penarb KOH(QIUKTH Ha OCHOBE
COTJIaCOBAHUS MO3UIUI U y4eTa HHTEPECOB; CAYIIaTh
naptHepa; GopMyIHpoBaTh, apryMEeHTHPOBATH U
OTCTauBaTh CBOE MHEHHUE

P.: YMCEHHUC aACKBATHO OLCHUBATD IIPABUJIbHOCTH UJIU
OIINOOYHOCTE BBIIOJIHEHHUS y‘IC6HOI>i 3aJa4du, €€
06’beKTI/IBHYIO TPYAHOCTH U CcOOCTBEHHBIE
BO3MOJKHOCTH €€ pCHICHHUA; IOHUMAHUC CYIITHOCTH
AITOPUTMHUUICCKUX Hpe,[[HI/ICaHI/Iﬁ U YMCHHC
JIENICTBOBATh B COOTBETCTBUH C MMPEAJIOKCHHBIM
AJITOPUTMOM.

Il.: ymeHue BUIETh MaTEMaTHUECKYIO 3a/1auy B
KOHTEKCTe MPOOIEeMHOM CUTyalluu B APYTUX
JUCLUIUINHAX, B OKPYKAIOIIEH KU3HU; YMEHUE
OHMMATh U UCMOJIb30BaTh MATEMAaTUYECKUE CPEACTBA
HaTJIIJHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) AJIs
WITIOCTPAIMY, HHTEPIPETALUH, apTyMEHTALUH.




CooTHOIIEHUS
MEXIYy
CTOPOHAMU U
yriaaMmu

TPEYrOJIbHUKA.

CkansipHoe
IPOU3BE/ICHNE
BEKTOPOB.
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JI.: ®opMupoBaHuEe YCTOMYMBOW MOTHBALIUU K
YYEHHIO, YCTOMYMBOTO HHTEPECA K U3YYCHHUIO HOBOTO,
HaBBIKH PaOOTHI MO AITOPUTMY; CHOCOOHOCTD K
AMOIMOHAIBHOMY BOCIPUITHIO MATEMATUUECKHUX
00BEKTOB, 3314, PEIICHUA, PACCYKICHUI; YMECHUE
SICHO, TOYHO, TPAaMOTHO M3J1araTb CBOM MBICIIH B
YCTHOW M MUCbMEHHOM peur, IOHUMATh CMbICIT
MOCTABJICHHOM 3a]a4i, BHICTpAauBaTh apryMEHTAIUIO,
MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI.

I1.: ®opMynupoBaTh U WILTFOCTPUPOBATH ONPEIEICHUS
CUHYca, KOCHHYca U TaHreHca yrios oT 0 go 1800.
BbIBOIMTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
u GpopMynbl puBeAcHNUs. PopMyIUpPOBATH U
JIOKa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB,
IPUMEHSTh UX NPU PELIEHUH TPEYTOJIbHUKOB.
OOBACHATH KaK MUCIIOIB3YIOTCSI TPUTOHOMETPUUYECKUE
GbopMyITBl B H3MEPUTENHHBIX pab0TaX Ha MECTHOCTH.
DopMyaHpPOBATH ONPEACIEHUS YIila MEXIy
BEKTOpPaMH U CKaJSIPHOTO MPOU3BEICHHS BEKTOPOB.
BoeiBoauTh popmyity ckansipHOTO MPOU3BEACHUS
BEKTOPOB Yepe3 KOOPIUHATHI BEKTOPOB.
DopMyIHpoBaTh U 0O0CHOBBIBATh YTBEPKICHHUE O
CBOMCTBAxX CKAJISIPHOTO Mpou3BeaeHud. Mcnoyib30BaTh
CKAJISIPHOE IIPOU3BEIACHUE NIPU PELICHUH 3a7a4.

K.: opranuzoBbIBaTh U IJIAHUPOBATh YUeOHOE
COTPYJHHYECTBO

P.: noanmanne CYITHOCTHU aJITOPUTMHUUYCCKUX
Hpe,Z[HI/ICEIHI/Iﬁ 1 YMCHHC HeﬁCTBOBaTB B COOTBCTCTBHH
C MPEAJIOKECHHBIM aJITOPUTMOM; YMCHUEC ITIJIAHUPOBATH
N OCYHIECCTBJIIATH ACATCIIBHOCTD, HAIIPABJICHHYIO HA
PEIICHUE 3a1a4.

II.: YMCHHUE YCTaHABJIMBATh IIPUIUHHO-CIICACTBCHHBIC
CBA3H, CTPOUTH JIOTHYECKOE PACCYKACHUC,
YMO3AaKJIKUYCHUC (I/IHI[YKTI/IBHOC, ACAYKTUBHOC U 110
aHaHOFI/II/I) " BbIBOJbI; YMCHUC CO31aBaTh, IIPUMCHSATH
n Hp606paSOBLIBaTI> 3HaKOBO-CHMBOJIMYCCKUC
cpeacTtBa, MOACIIN U CXEMbI JJIs1 PCHICHHA y‘IC6HHX nu
IIO3HABAaTCJIBHBIX 3aa4.

JlnnHa
OKPYKHOCTH U
TIOIIA/Tb
Kpyra
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JI.: popmMHpOoBaHUE OTBETCTBEHHOTO OTHOLIEHUS K
YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yJaromuxcs K
CaMOPAa3BUTHIO U CAaMOOOPA30BaHHIO HA OCHOBE
MOTHUBAIUH K 0OYYEHHIO U TO3HAHUIO;
*(popMHpOBaHUE 11ETOCTHOTO MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU ¥ OOIECTBEHHOM MPAKTUKH;

I1.: ®opMynupoBaTh ONpeeIeHUE IPABUIBLHOTO
MHOTOyroJibHIKa. POpMyTUpOBaTh U JOKa3bIBATh
TEOpPEMBI 00 OKPYKHOCTSAX, OTIMCAaHHON OKOJIO
IIPABWJIBHOTO MHOTOYTOJIbHUKA U BIIMCAHHOM B HETO.




BbIBOIUTH 1 UCTIONB30BaTh (POPMYJIBI IS BBIYMCICHUS
IJIOLIAU IIPABUIIBHOIO MHOTOYI'OJIBHHUKA, paguyca
BIIMCAHHOW U OIIMCAaHHOM OKpYyKHOCTeW. Pemars
3a/1a4d Ha ITOCTPOEHHUE ITPABUIIBHBIX
MHOTOYTOJIbHUKOB. OOBSCHATD MOHATHUS ITTHHBI
OKPY>XHOCTH ¥ IUIOIAIH Kpyra. BeiBomuTs opmyst
JUISl BBIYMCIICHUS JUIMHBI OKPYKHOCTHU U JUIMHBI 1yT'H
OKPYXHOCTH, TUIOLIAAH KpYyra Y IUIOIIAANA KPYTOBBIX
ceKTopa u cerMeHTa. [IpumeHsTh 311 OpMYJIBI IPU
pEILICHNH 3aa4.

K.: ymeTs HaxoauTh B TeKCTE MHPOPMAIUIO,
HEoOX0IUMYIO JUIsl pelIeHus 3a1a4, popMHpoBaTh
HaBbIKM y4€OHOTO COTPYJHUYECTBA

P.: camocTosTENbHO BBIIENSTH U (POPMYIUPOBATH
[I03HABATEJIbHYIO 11€71b, OOHAPYKUBATh U
dbopmynrpoBaTh y4eOHYIO POOIEMY, COCTABISATh
TUTaH BBITTOJTHEHHS PaOOTHI

I1.: ymeTs ycTaHaBIMBATh MPUIMHHO-CIIECTBEHHBIE
CBSI3H,

JBrxeHus

JI.: hopMupoBaTh HaBBIKK aHAIM3a U CAMOKOHTPOJIS,
YCTOMYHMBOW MOTHBALMM K 3aKPEIUICHHUIO.

I1.: OOBACHATH, UTO TAKOE OTOOPAKEHUE TIIIOCKOCTH
Ha ce0sl, U B KAKOM CJIydae OHO Ha3bIBACTCS
JBYKEHUEM TIOCKOCTH. OOBSICHATH, YTO TAKOE OCeBast
CUMMETpHSI, ICHTPAIbHAsT CHMMETPHSI, TTapajlIeIbHBINA
nepeHoc ¥ moBopoT. OOGOCHOBBIBATH, YTO 3TH
0TOOpaKEHUS IJIOCKOCTH Ha ce0s SBIISIOTCS
IBWKEHUSAMH. OOBSACHATH, KAKOBA CBSI3b MEKIY
JBWKCHUSIMH M HaJIOKeHUsiMH. MInmrocTprpoBath
OCHOBHBIC BH/JIbI JBMKCHHI, B TOM YHCIIE C IOMOIIIBIO
KOMIIBIOTEPHBIX TIPOTPAMM.

K.: ymeTh HaX0IUTh B TEKCTE UHPOPMAILIHIO,
HEOOX0UMYIO JUIsl pelIeHus 3a1a4, popMupoBaTh
HaBBIKM y4eOHOTO COTPYJHHUYECTBA

P.: caMOCTOSTENILHO BBIIENATH U OPMYITHPOBATH
II03HABATEJIbHYIO 11€Jb, 00HAPY)KUBATh U
dbopMynupoBath yueOHyI0 Mpo0IeMy, COCTABIATh
IUIaH BBITIOJHEHUS Pa0OThI

II.: YMETH YCTaHABJINBATH 3dKOHOMCEPHOCTH,
OCYIICCTBJIATL CPABHCHUC U KJIaCCI/Iq)I/IKaI_II/II-O

HauanrnHabie
CBEICHUS U3

CTCPCOMCTPUMN.,

00 akcuomMax
TUTAHUMETPUHU

JI.: popMHpOBaTH HaBBIKK aHAINM3a U CAMOKOHTPOJIA,
YCTONYMBOW MOTHBALIMH K 3aKPETUICHUIO.

I1.: OOBACHATD, UTO TAKOE MHOTOI'PAaHHUK, €r0 TPaHH,
pebpa, BepiuHbl, quaroHainu. Kakoit MHOrorpaHHHK
Ha3bIBAETCS BBHIMYKJIBL. YTO Takoe n- yrojabHas Npu3Ma,
€e OCHOBaHUs1, 00KOBBIE TpaHU U OOKOBBIE pedpa.
Kakas mpu3ma Ha3pIBaeTCsl NPSIMOM, U Kakast




HAKJIOHHOMH, YTO TaKOE BBICOTA IPU3MBI, KaKasi Ipu3Ma
Ha3bIBAETCS NapajlIeIeNUIIeJOM U KaKon
napasuleenuIel Ha3bIBaeTCs MPSIMOYTOJIbHBIM.
®opmynupoBaTh 1 000CHOBBIBATH YTBEPKACHUS O
CBOICTBE IMaroHajel rnapaueienuieia U Kpajapare
JIMaroHajiy MpsIMOYroJIbHOTO NapajuieenuIea.
OOBSACHATD, 9YTO TAKOE 00HEM MHOTOTPAHHHKA.
BriBoauts( ¢ momoneto npunnuna Kasansepn)
dopmyiry o6bemMa MPSMOYTOJIBHOTO TTapajlie/Ienue a.
O0bsacHaTh. Kakoilt MHOTOrpaHHUK Ha3bIBA€TCSI
NUPAMMJION, YTO TAKOE OCHOBAHUE, BEPILIMHA, OOKOBBIE
rpaHu, O0KoBbIe pedpa, 1 BbicoTa nmupamuabl. Kakas
NUpaMKJia Ha3bIBaeTCs MPAaBUIIBLHOM, UTO TaKOe
anodemMa npaBUILHON MUPaMUIbl. 3HATH POPMYITY
o0wvema npaMuibl. OOBACHATH, KaKOe TEJIO0
Ha3bIBAETCS [IMIMHAPOM. 3HaTh, YTO TAKOE €r0 OCb,
BBICOTA, OCHOBAHUS, paJnyc, O0KOBasi IOBEPXHOCTbD,
o0Opazyromue, pa3BepTka O0KOBOM MMOBEPXHOCTH.
Kaxumu ¢popmynamu Beipaxxkaercs o0beM U IIIOLIAAb
00KOBOH MOBEPXHOCTH HMIUHAPA. OOBACHATH, KaKoe
TEJI0 HA3bIBAETCSI KOHYCOM. 3HATh, YTO TAKOE €0 OCh,
BBICOTA, OCHOBaHUE, pajinyc, O0KOBasi MOBEPXHOCTb,
o0Opazyromue, pa3BepTka O0KOBOM MOBEPXHOCTH.
Kakumu popmynamu BeipakaeTcsi 00beM U TIIOMIAIb
OOKOBO MOBEPXHOCTH KOHYca OOBICHATD, KaKas
MOBEPXHOCTh Ha3bIBaeTcs chepoil u Kakoe Teo
Ha3bIBaeTcs mapoM. YTo Takoe paguyc U JuamMeTp
cthepri(mapa). Kakumu GpopMynaMu BeIpaxaroTcs
00beM mapa u miomanb chepol. M3006paxkars u
pacrno3HaBaTh Ha PUCYHKaX MPU3MY, Mapaliesenuie],
NUpaMUIy, UAIUH]IP, KOHYC, HIap.

K.: ymeTh HaX0IuTh B TEKCTE MHPOPMAILIHIO,
HEOOXOIUMYIO JUIsl pellIeHus 3a1a4, popMHupoBaTh
HaBbIKK y4eOHOTO COTPYJHHYECTBA

P.: caMOCTOSTENILHO BBIIENATH U OPMYITHPOBATH
II03HABATENIbHYIO 11eJ1b, 00HAPY)KUBATh U
dbopMynupoBaTh yueOHYIO IPOOIEMY, COCTABIATh
IUIAH BBINTOJHEHUS pabOThI

II.: YMETh YyCTaHABJINBATh 3dKOHOMEPHOCTH,
OCYIICCTBJIATHL CPABHCHUC U KJIaCCI/Iq)I/IKaI_II/II-O

IToBTOpEnue.
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JI.: popMHpOBaTH HABBIKM aHAINM3a U CAMOKOHTPOJIS,
YCTOMYMBOM MOTHBALIMM K 3aKPETUICHHUIO.

I1.: TOBTOPUTH JIMHEHHbIE YPAaBHEHHSI U UX CUCTEMBI;
JUHENHYI0 GYHKIHUA U ee TpaduK; CTENEHb ¢
HaTypaJbHbBIM IOKa3aTelIeM

K.: ymeTs HaXoUTh B TEKCTE UH(OPMAIIHIO,
HE00X0IMMYIO ISl pelIeHus 3a1a4, popMupoBaTh
HaBBIKM y4eOHOTO COTPYAHUYECTBA




P.: caMOCTOSITENNEHO BBIJIENATH M (POPMYITHPOBATD
[I03HABATENIbHYIO 11€)1b, 00HAPYKUBATh U
(dhopmynupoBaTh yaeOHYIO MPoOIEMY, COCTABIIATH
I1JIaH BBIIIOJTHCHUSA pa6OTbI

I1.: ymeTh ycTaHaBIMBATh 3aKOHOMEPHOCTH,
OCYIIECTBIISITh CPABHEHHE U KJIACCU(PUKALIUIO

7. YUEBHO - METOIANYECKOE U MATEPHUAJIbHO - TEXHUYECKOE
OBECITEYEHUE OBPA3OBATEJIBHOU JEATEJILHOCTH.

JlanHas paboyas mporpaMma OpUEHTHPOBaHA Ha MCIOJIb30BaHKe y4eOHMKOB: ['eomeTpust 7-9
aBTOpCcKOTO KoJekTuBa Artanacsas JI. C., byry3oB B. @ u ap.

YMK:
I'eomerpus 7-9 Aranacsn JI. C., byry3os B. @. u ip Mocksa IIpocsemenune 2017
I'eomerpus pabouas terpans 7, 8, 9 k. ['nmazkos 0. A., Kamaes I1. M. Mocksa Dk3amen 2016

JlugakTuyeckue MaTepuaibl © METOIUIECKUE PEKOMEHIAINY i yauTenss Mumenko T. M.
Mocxksa Dx3amen 2014

I'eomerpus Jnnakrunueckue matepuainsl 3uB b. I' Mocksa [Ipocsemenue 2014.

MartepuajnbHoe o0ecrnieyueHue KaOUHETOB:

HOYTOYK;

MIPOEKTOD;

DKpaH;

KoMruiekT uepTeXHbIX HHCTPYMEHTOB: JIMHEWKA, YTOJbHUK, TPAHCIIOPTHD;
KommuiekT Tabmuir o anredpe u reoMeTpuu A 7-9 Kiaccos;

Jlocka MarHuTHast

8. INTAHUPYEMBIE PE3VYJIBTATBI U3YYEHUSA KYPCA TEOMETPUU B 7—9
KJTACCAX

Harnsignas reomerpus

BBITycKHUK HAYyYHTCS:

1) pacno3HaBaTh Ha YepTekax, pUCYHKAX, MOJENSAX U B OKPYKAaIOIIEM MHUpPE IJIOCKHE U
IIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (PUTYPHI;

2) pacno3HaBaTh pa3BEpTKH KyDa, TNPSMOYTOJBHOTO TapajulesienuIeNa, MPaBUIbHON
MUpaMHIbI, HWIMHIPA U KOHYCa;

3) ompenensaTh MO JIMHEWHBIM pa3MepaM pa3BepTKH (HUrypbl JTHHEHHBIE pa3Mepbl caMoi
¢burypsl 1 Ha060pOT;

4) BBIYHUCIIATH 00BEM IPSMOYTOIBHOTO TapajlIeNeHIIe/Ia;

BBINyCKHUK MOJYYHT BO3MOKHOCTh:



5) BBIUMCIATH OOBEMBI MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX (PUTYp, COCTABICHHBIX HX
MPSIMOYTOJIBHBIX MApaJICIICTUIICIOB;

6) yrinyOuTh ¥ pa3BUTh MPEICTABICHUS O MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;

7) TPUMEHATH HOHATHE Pa3BEPTKH JUIS BBITIOIHEHHS IPAKTUYECKUX PAaCueTOB.

I'eomeTpuyeckue GuUrypbl

BrInyCKHUK HAYYHTCH:

1) monp30BaThCs SA3BIKOM TEOMETPHUH JUISl OMMUCAHUS TPEAMETOB OKPYKAIOIIET0 MUpPA U MX
B3aMMHOTO PACIIOJIOKEHHUS,

2) pacro3HaBaTh M M300pakaTh Ha YEPTEXKAaX U PUCYHKAX reoMEeTpuYecKrue QUTYphl U UX
KOH(UTryparuu;

3) HaXOJWTh 3HAYEHUS JUTMH JIMHEWHBIX AJIEMEHTOB (UTyp M MX OTHOIIEHHS, I'PATYCHYIO
mepy yraoB ot 0° mo 180°, mpumeHss ompeneneHus, CBOWCTBA M TNPU3HAKM (DHUTYp U HX
JJIEMEHTOB, OTHOIIEHUS (QUTYp (paBEHCTBO, MOJ0OHME, CHUMMETPHUH, MOBOPOTA, MapauIeIbHBINA
TepeHoc);

4) omepupoBaTh ¢ HAYATHHBIMHU MOHATUSMHI TPUTOHOMETPUHU W BBITIOJIHSATH AJIEMEHTAPHBIC
oriepanuy HaJl GYHKIHUSIMH YITIOB;

5) pemarp 3amayM Ha JIOKA3aTENbCTBO, OMUPAsCh Ha HM3yYEeHHBIE CBOWCTBA (uryp u
OTHOUICHUI MEXy HUMHU U TIPUMEHSISI U3y9EHHBIE METO/IBI OKA3aTEeIIbCTB;

6) pemaTh HECIIOXKHBIE 3ala4ydl Ha TIOCTPOCHHWE, TPUMEHSS OCHOBHBIE aAJITOPHUTMEI
MOCTPOCHUS C MIOMOIIBIO IIUPKYIIS U JINHEHKH;

7) pemiars npocTelilne MIaHUMETPUYECKHE 3a1a4k B ITPOCTPAHCTBE.

BBINMYCKHUK MOJIYYHUT BO3MO’KHOCTb!

8) oBnageTh METOJAaMH pElIeHHs 3a7ady Ha BBIYMCIEHUS M JOKA3aTeNIbCTBA: METOIOM OT
IIPOTHUBHOTO, METOAOM IOA0OUS, METOJIOM Mepedopa BapHAHTOB M METOAOM I'€OMETPUYECKHX
MECT TOYEK;

9) npuoOpecTH ONbIT NPUMEHEHHUS aIredpanyeckoro U TPUrOHOMETPUYECKOTO armmapara u
uael ABMKEHMsI IIPU PELIEHUH TeOMETPUYECKHX 3a/1au;

10) oBaaeTh TPAAULMOHHOM CXEMOMW pelIeHHs 33a4 Ha MOCTPOEHHE € TIOMOLIBbIO LIUPKYIIS
Y JINHEHKU: aHaIu3, HOCTPOEHUE, JJ0KA3aTeIbCTBO M UCCIIEA0BAaHMUE;

11) HayuuThCs pemiaTh 3aauyd Ha MOCTPOEHHE METOJIOM IeOMETPUYECKOTO MECTa TOUEK U
METO0M 000U

12) npuoOpecTH OMBIT HCCIEJOBAHUS CBOMCTB IJIAHUMETPUYECKUX (QUIYp C IOMOIIBIO
KOMIIBIOTEPHBIX [TPOrPaMM;

13) npuoOpecTd ONBIT BBINOJHEHUS MPOEKTOB 1o Temam: «leomerpuueckue
peoOpa3oBaHus Ha IUIOCKOCTH, «IlocTpoeHne oTpe3koB o Gpopmyier.

H3mepenne reoMeTpu4eCcKnX BeJTUYHH

BbInMycKHUK HAy4YHMTCS:

1) ucmonb30BaTh CBOWMCTBA M3MEPEHUS [UTHH, TUIOIIA/ICH U YIIIOB MPHU PEIICHUH 3ajad Ha
HaxXOKJICHUE JJIMHBI OTpe3Ka, [UIMHBI OKPYXHOCTH, JUIMHBI JYTH OKPY)KHOCTH,
IpagyCHOM MepHI yria;

2) BBIYUCISTH [UTMHBI JIMHEHHBIX 3JIEMEHTOB (DUIYp M UX YIVIBI, HCHONB3YS (HOPMYIbI
JUTUHBI OKPYKHOCTH M JUTMHBI YTH OKPYKHOCTH, OpMYIbI Tutomianeit gpuryp;

3) BBIYHCIATH IUIOMANU  TPEYTOJIbHUKOB, TMPSMOYTOJbHUKOB, MapauieiorpaMMOB,
Tparneunii, KpyroB U CEKTOPOB;

4) BBIYUCIATH JJIHHY OKPY)KHOCTH, [UIMHY YT OKPYXHOCTH;

5) pemiarth 3a7auu Ha JIOKA3aTEIbCTBO C MCIIOIb30BaHUEM (DOPMYI AJIHHBI OKPY)KHOCTU H
JUTUHBI IYTH OKPYKHOCTH, (popMyI rutomazaen puryp;



6) pemaTh NpakTHYCCKHUE 3a/1a4M, CBSI3aHHBIC C HAXOXICHHEM I€OMETPHYCCKHUX BEIUYMH
(ucnonb3ys npu HeOOXOAUMOCTH CIIPABOYHUKHU U TEXHUUYECKUE CPEACTBA);
BbINyCKHUK MOJY4YHT BO3MOKHOCTD!

7) BBIUMCIATH IUIOIMAAM (PUTYp, COCTABICHHBIX MX JBYX HJIH 0ojiee MPSIMOYTOJbHHKOB,
napajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

8) BBIUMCHATH IUIOLIAAM MHOTOYTOJBHUKOB, HCIOJB3ySd OTHOLIEHHS PAaBHOBEJIHUKOCTH U
PaBHOCOCTaBIIEHHOCTH;

9) nmpuoOpecTH ONMBIT NPUMEHEHHUS aNredpanyeckoro U TPUTOHOMETPUYECKOTO arrapara u
ueH IBUKEHUS MPU PELICHUH 3a/1a4 Ha BBIUMCIICHUE TUIOMIa/Iell MHOTOYTOJIbHUKOB.

Koopaunarsi

BrInyCKHUK HAYyYHMTCH:

1) BBIYMCIATH JUIMHY OTpe3Ka MO KOOpAMHATaM €ro KOHLOB; BBIYHUCIATh KOOPIMHATbI
CepEeNHbBI OTPE3Ka;

2) UCIOJIb30BaTh KOOPAWHATHBIA METO [yl U3YUYEHHUS CBOMCTB NMPSMBIX U OKPYKHOCTEH;

BbINyCKHUK MOJYy4YHT BO3MOKHOCTD!

3) oBaeTh KOOPAMHATHBIM METOIOM PELICHHUS 3a/1a4 Ha BBIUMCIICHHUE U JI0KA3aTeIbCTBO;

4) npuoOpecTu OMBIT HUCIOJIB30BaHUSI KOMITBIOTEPHBIX MPOTpamMM JJIsi aHaJIM3a YaCTHBIX
CJIydaeB B3aMMHOTO PACIOIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

5) npuoOpecTH OMBIT BBHIMOJHEHUS MNPOEKTOB Ha Temy «lIpuMeHeHne KOOpAWHATHOTO
METO/Ia TP PELICHUH 3a/1a4 Ha BBIYUCIICHUE U I0Ka3aTeNIbCTBO.

BexTopbl

BbInycKHUK Hay4YuTCH:

1) omepupoBaTh C BEKTOpaMH: HAXOIUTb CyMMY M Pa3HOCTb JBYX BEKTOPOB, 33aJaHHBIX
TE€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIN ITPOU3BEICHUIO 33JaHHOTO BEKTOPA Ha YUCIIO;

2) HaxogWTh I BEKTOPOB, 33JaHHBIX KOOPIMHATAMH: JUIMHY BEKTOpa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIBYX U 0ojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpAa Ha YHCIIO,
IPUMEHAS IPU HEOOXOJUMOCTH COYETaTEsbHbIM, MEePeMECTUTENbHbI M paclpelesInTeNIbHbINA
3aKOHBI;

3) BBIYMCIATH CKAJISPHOE IPOU3BEIEHHE BEKTOPOB, HAXOJUTh YTOJl MEXAYy BEKTOPAaMHU,
YCTaHABJIMBATh IEPIEHAUKYIIPHOCTD MPSMBIX.

BBINTyCKHMK MOJIy4YHT BO3MOKHOCTD:

4) oBnaieTh BEKTOPHBIM METOJIOM JJISl PEIICHUS 3a/1a4 Ha BHIYMCIIEHUE U JI0KA3aTeNIbCTBO;

5) npuoOpecTH OMBIT BBINOJHEHUsI POEKTOB Ha TeMy «lIpuMeHeHne BEKTOpHOro MeToja
IIPY PELICHNN 3aJa4d Ha BBIYMCIECHUE U JOKA3aTEIbCTBOY.

CucreMa oneHNBaHUSA

VYpoBeHb YCBOEHHUS 3HAHUH HM3MEpSAETCsl CUCTEMOH JOMAIlHUX KOHTPOJIBHBIX padoT,
IIPOBEPOUHBIMU pabOTaMM IO YCBOEHHUIO TEOPETHUECKOr0 Marepuasa, CaMOCTOSTENbHBIMH U
KOHTPOJIbHBIMH paboTaMM MO MPAKTUYECKOMY HMPUMEHEHHIO MOJYYEHHBIX 3HaHUM, cHcTeMOn
TECTOBBIX 3aJJaHUH U 3a4ETOB.

IIpu pemieHur OOBIYHOM KOHTPOJBHON WM CaMOCTOSTENBHOW pabOThl OTMETKa «5»
CTaBHUTCS 3a BCE MPABUJIBHO pPEIICHHbIE 3aJaHNs 00s3aTeNbHOM YacTh, «4» - 3a 80% npaBUIIbHO
BBITNOJIHEHHOH paboTsl, «3» - 60%.

[Ipy BBINIOJHEHUHU <«JIOTOJHUTEIBHON 4YacTH» paOOThl JUIsl TOJXYYEHHS] OTMETKH «5»
J0CTaTOYHO MPABUIBHO BBHINOIHUTE 80% paboTsl, «4» - 70%, «3» - 60%.

IIpn pemeHuun TECTOBBIX 3adaHui, coxepkamux 30 3a7a4 pa3HOr0 YpPOBHS CI0KHOCTU
CTaBATCI OTMETKH: «5» - Oonee 19 3amannmii, «4» - 16-18 3aganuii, «3» - 11-15 3aganuid.



@opMBbI KOHTPOJISI: TEKyIUil U uTOroBblid. [IpoBoauTcst B (hopme KOHTPOIBHBIX padoT,
paccuntanHbix Ha 40 MHHYT, TECTOB M CaMOCTOATENBbHBIX pabor Ha 15 — 20 MuUHYT C
middepeHInpOBaHHBIM OLIECHUBAHUEM.

Texymuii KOHTPOJIb MPOBOJUTCS C IE€JIBI0O IPOBEPKH YCBOECHMSI H3Yy4aeMOIo H
IIPOBEPSAEMOr0 IPOrpaMMHOIO MaTepHaia; COACPIKAHUE OIPEICIIAIOTCS YYUTEIEM C y4eTOM
CTENECHU CJIOKHOCTH HM3y4aeMOTO Marepuaia, a Takke OCOOEHHOCTeH oO0ydaromuxcs Kiacca.
HToroBhle KOHTPOJBHBIE PAOOTHI MPOBOIATCSA IOCIE H3ydeHHs] HanOoJsiee 3HAYMMBIX TEM
MPOTrpaMMBbI B KOHIIE YUeOHOH YeTBEpPTH.

7 ximacc

o Harmannas reomerpus

e BrmyckHuk Hay4HTCs:

e 1) pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJICIISIX M B OKPY)KAIOIIEM MHPE TIOCKUE
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (DUTYPHI;

e 2) BBIYUCIATH 00BEM IPSIMOYTOJILHOTO Mapaiesenumesa.

e BBITYCKHUK TOTYYUT BO3MOKHOCTB:

e 3)BBIYHCIATH 00BEMBI MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpP, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX TTAPAJIICIICITUIICIOB.

e T'eomerpuueckue GuUrypsl

e BrmyckHuk Hay4HTCs:

e 1) mosp30BaThCA SA3BIKOM TE€OMETPHH TSl OMTUCAHUS TIPEAMETOB OKPYKAIOIIETO MUAPa U
MX B3aUMHOTO PacIOJIOKEHUS;

e 2)pacrmo3HaBaTh M H300pakaTh Ha YEPTEkKaX U PUCYHKAX T€OMETPUUECKHUE PUTYPHI U UX
KOH(pUTYpAIHH;

e  BBINMYCKHUK MOJTYYUT BOZMOKHOCTB!

e 3)oBiazeTh METOJAAMHU PEILIEHHUs 3a]a4 Ha BBIUMCIICHUS U 10KAa3aTEIbCTBA: METOJIOM OT
MIPOTUBHOTO, METOIOM Tepedopa BapuaHTOB.

e lI3MepeHue reoMeTpUYECKUX BETUYHH

e BrInmyckHUK Hay4uTCS:

e 1)ucnonp3oBaTh CBOWMCTBA U3MEPEHUS JIINH, IJIOLIA/IeH U YTJIOB IIPU PEIlIeHUH 331a4 Ha
HAX0XJACHUE UIMHBI OTPE3Ka, ATUHBI OKPY>KHOCTH, [UTMHBI IYTU OKPYKHOCTH, TPaAyCHON
MepBHl yIia;

e  BBINMYCKHUK MOJYYUT BOZMOYKHOCTb:

e 2)BBIUUCIATH IIOWAAN (PUTYP, COCTABICHHBIX U3 ABYX WK 00Jiee MPSIMOYrOJIbHUKOB, ,
TPEYTrOJIbHUKOB.

8 kimacc

o Harnsgnas reomerpust

e  BrimyckHuK HayuuTCs:

e 1) pacro3HaBaTh Ha YEPTEXKaAX, PUCYHKAX, MOJEISIX M B OKPYKAIOIIIEM MUPE IJIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPHI;

e 2)ompeaensaTh M0 JMHEWHBIM pa3MepaM pa3BEPTKU GUTypbl JIMHEHHBIE pa3Mepbl CaMoii
¢burypsl 1 Ha060pPOT;

e BbINYCKHUK MOJYYUT BO3MOKHOCTD:

e 3) BBIYHCIIATH 0OBEMBI IPOCTPAHCTBEHHBIX TE€OMETPUUECKHUX (DHUTYp, COCTABICHHBIX H3
MPSIMOYTOJIBHBIX NapalIeNeHIEOB;

o T'eomerpuueckue Gpurypol
e BrimyckHUK Hay4uTCs:



1)HaxoAWTh 3HAUEHHS [UIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U MX OTHOLICHHUS, TPATYCHYIO
Mepy yriaoB oT 0 o 180°, mpumMeHsis onpeesieH s, CBOMCTBA U MPU3HAKK (UTYp U HX
9JIEMEHTOB, OTHOIICHUS GUTYpP (PAaBEHCTBO, OI00ME, CHMMETPHH, TIOBOPOT,
napajuieIbHbIN IEPEeHoC);

BBINMYCKHUK TOTYYUT BO3MOKHOCTD:

2)oBIafeTh TPAJUIIMOHHON CXEMOM pelIeH s 3a/1a4 Ha IMOCTPOCHUE C IOMOIIBIO ITUPKYJIS
Y JIMHEHKU: aHaJIN3, IOCTPOCHHE, T0KA3aTeILCTBO M UCCIICOBAHHE.

N3mepenune reoMeTpu4eCKuX BEINYHH

BeinmyckHuK HayduTes:

1)BBIYUCIATE ATTMHBI TUHEWHBIX 3JIEMEHTOB (DUTYp U MX YTJIIbI, HCTIOJB3YS (POPMYITBI
JUIMHBI OKPYXHOCTH U JUIMHBI TyT'M OKPYKHOCTH, POpMYyJIbl Iuiouaaen puryp;
2)BBIYUCIISTH IJIOIIA/IA TPEYTOJBHUKOB, MIPSIMOYTOJIbHUKOB, ITapajlyieIorpaMMoB,
Tpaneuuii, KpyroB U CEKTOPOB;

BBIITYyCKHHK NIOJIyYUT BO3MOKHOCTB:

7)BBIYMCIIATH TUIOIIAIU GUTYP, COCTABIEHHBIX U3 IBYX WK 00Jiee MPSMOYTrOJIbHUKOB,
NapajuIeIOrPaMMOB, TPEYTOJIbHUKOB.

9 kiacc

Harnsanas reomerpus

BeinmyckHHK HayduTes:

1) pacnio3HaBaTh Ha YepTE)KaxX, PUCYHKAX, MOJIENIAX U B OKPYXKAIOIIEM MUPE MJIOCKHUE U
MIPOCTPAHCTBEHHbIE T€OMETpUUECKUe (UTYpHI;

2)pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYrOJIbHOTO Mapauieenuiea, paBuiIbHON
MUPaMUIbl, DAJIUHIPA U KOHYCA;

BBINyCKHHK IOJTy4YUT BO3MOKHOCTD:

3)BBIUUCIATE 00BEMBI IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (DUTYP, COCTABIEHHBIX U3
IIPSIMOYTOJIBHBIX ITAPAJLJICIICIIAIIE OB,

4)yrinyOuUTh U pa3BUTh NPEACTABIECHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX PUTypax;
5)npuMeHsTh NOHATHE PAa3BEPTKU ISl BBIIOJHEHUS IPAKTUYECKUX PAacUETOB.

I'eomerpudeckue GUrypbl

BBINyCKHUK HAYYUTCS:

1)onepupoBaTh ¢ Ha4YaILHBIMU MOHATHSIMH TPUTOHOMETPUHU U BBITIOJIHSTH SJICMEHTAPHBIC
ornepanuu HaJl QYHKIHSIMH YIIIOB;

2)pemaTh 3a/laud Ha I0Ka3aTelbCTBO, OMMPAsCh HA M3YYCHHBIC CBOMCTBA (UTYD U
OTHOIIECHUH MEX/Ty HUIMH U TIPUMEHSISI U3yYCHHBIC METO/IbI JIOKA3aTEeIIbCTB;

3)pelarh HECIOKHbBIEC 3a7a4d Ha MMOCTPOCHKE, IPUMEHSSI OCHOBHBIC aJITOPUTMBI
MOCTPOCHHSI C TIOMOIIBIO IIUPKYJIS M THHEHKH,

4) pemrath IPOCTEHIINE TUTAHUMETPHYCCKUE 33]1a41 B IIPOCTPAHCTBE.

BBINYCKHUK TOTYYUT BO3MOXKHOCTH:

5)oBnageTh METOJAMH PEIICHUS 3a]]a4 Ha BBIUMCIICHUS U I0Ka3aTENbCTBA: METOJIOM OT
MPOTUBHOTO, METOZOM TOI00USI, METOIOM Iepebopa BApHAHTOB U METOJIOM T'€OMETPH-
YECKUX MECT TOUEK;

6)IprOOpECTH OTBIT MPUMEHEHUS aNreOpanieckoro U TPUTOHOMETPUUYECKOTO armapaTa
Y ujel IBUKEHHS MPU PElIeHNH TeOMETPHUECKUX 3a/1a4;

7)oBiaieTh TPAIUIIMOHHON CXeMOMU pelIeHus 3a7a4 Ha MOCTPOCHUE C TIOMOIIBIO IIUPKYJIS
Y TUHEWKH: aHan3, OCTPOEHUE, I0KA3aTeIhCTBO U UCCIEA0BAHNUE;

8)HayuUThCS periaTh 3a/a4l Ha MOCTPOCHUE METOJJOM F€OMETPUIECKOTO MECTa TOUYEK U
METOIOM I10I00HS;

9)rpuoOpecT OMBIT UCCETOBAHUS CBOMCTB IIIAHUMETPUIECKUX (PUTYP C TTOMOIIIBIO
KOMITBIOTEPHBIX POTPAMM;



10)mpuoOpecTr OTBIT BHIIOJIHEHUS IPOEKTOB 10 TeMaM: «I'eomeTpuieckne
npeoOpa3zoBaHus Ha IIOCKOCTHY, «IlocTpoeHne 0Tpe3KkoB 1o hopmyie».

N3mepenue reoMeTpuyecKiX BEIUUNH

BrinyckHUK HayduTes:

1)BBIYMCIIATH IUIOIIAIU TPEYrOJIbHUKOB, IPSIMOYTOJIbHUKOB, apaJlJIeIOrPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

2)BBIYUCIIATD JUIMHY OKPYXHOCTH, JJIMHY AYT'H OKPY>KHOCTH;

3)pemarh 3aja9u Ha JJOKA3aTEIbCTBO C UCTIOIB30BaHNEM (POPMYIT [UTMHBI OKPYKHOCTH U
JUTUHBI AYTH OKPYXHOCTH, (popMyI miomaaeit puryp;

4) pemath NpakTUUECKUE 3a]1a41, CBA3aHHbIE C HAXOXKACHUEM I'€OMETPUUYECKUX BEIUUNH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUUYECKUE CPEJICTBA).

BbInyCKHUK TOJTyYUT BO3MOXKHOCTb:

5)BBIYMCIATH IIIOMIAAN UTYP, COCTABICHHBIX U3 JBYX WK 00Jiee IPSIMOYTOJIbHUKOB,
napajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

6)BBIYHCIIATH IO MHOTOYTOJIbHUKOB, HCIOJIB3YS! OTHOIIEHUS] PABHOBEJIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

7)ripuoOpecT OMBIT MPUMEHEHUS alredpanvyeckoro 1 TPUrOHOMETPUYECKOTO arrapaTa
U uel IBMKEeHUs IPU PEelIeHUH 3a/1a4 Ha BBIYHUCIICHHE JI01[a1e MHOTOYT OJIbHUKOB.
Koopannats!

BoinmyckHUK Hay4YUTCS:

1) BBIYMCIATH AUHY OTPE3Ka [0 KOOPAWHATAM €ro KOHIIOB; BEIYUCIISATH KOOPAUHATHI
CepeHbI OTPE3Ka;

2)UCTOJIb30BaTh KOOPAUHATHBIN METO JJI1 U3yYEHHUS CBOMCTB MPSMBIX M OKPYKHOCTEH
BBINMYCKHUK MOJTYYUT BO3MOKHOCTD:

3)oBiaieTh KOOPIMHATHBIM METOJIOM PEIIEHUs 3a/1a4 Ha BBIUUCIICHHUE U I0Ka3aTeNIbCTBO;
4)niproOpecT OMBIT UCTIOJIB30BAHUS KOMIIBIOTEPHBIX IPOIPAMM JUIsl aHAJIN3a YaCTHBIX
Clly4aeB B3aUMHOI'O PACIOJIOKEHHS OKPYKHOCTEH U MPSMBIX;

5)npruoOpecTy ONbIT BHIIIOJHEHUS IPOEKTOB HA TeMy «lIpuMeHeHre KoOpANHATHOTO
MeTO/1a NIPH PELICHUH 3a1a4 Ha BBIYUCIICHHUE U I0KA3aTEIbCTBOY.

Bexkropsl

BbInmyckHUK Hay4uTCS:

1 )onepupoBathk ¢ BEKTOPaMH: HAXOJUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3a/laHHbBIX
reOMEeTPUYECKU, HAXOAUTh BEKTOP, paBHbIN MPOU3BEICHHIO 3aJaHHOTO BEKTOpa Ha
YHCIIO;

2)HaxXOAUTh AJIsl BEKTOPOB, 3alaHHBIX KOOPAUHATAMU: JJIUHY BEKTOPA, KOOPUHATHI
CYMMBI U Pa3HOCTH JIByX M 00Jiee BEKTOPOB, KOOPMHATHI IIPOU3BEICHHS BEKTOpa Ha
YHCII0, IPUMEHSISI IPU HEOOXOIMMOCTH COYeTaTEIbHbIN, IEPEMECTUTENIbHBIN U pacipe-
JIeTTUTEIbHBIN 3aKOHBI;

3) BBIYMCIATH CKAJSIPHOE ITPOU3BEACHUE BEKTOPOB, HAXOJUTh YrOJl MEXKIYy BEKTOPAMHU,
yCTaHaBJIMBATh MEPIEHIUKYISIPHOCTD IPSMBbIX.

BbINyCKHMK TOJTyYUT BO3MOKHOCTD:

4)oBnazeTb BEKTOPHBIM METOJIOM JUIs PELIeHUs 33/1a4 Ha BBIUYMCIIEHUE U JIOKa3aTeNIbCTBO;
5)npruoOpecT ONBIT BHIIIOJHEHUS IPOEKTOB HA TeMy «lIpuMeHeHne BEKTOPHOTO METOAa
IIPY PELICHNUH 3a]a4 Ha BBIUYNCICHUE U JOKA3aTEIBLCTBO.
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