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PABOYAA TIPOT'PAMMA 11O YYEBHOMY IIPE/IMETY

«I'EOMETPUS»
7-9 KJIACCBI

Ha OCHOBE aBTOpCKoM nmporpammel «I'eomerpusi» T.A. BypMucTtpoBoii

CocraButelnsb:
yuurenb maremMatuku ['pomosa T.H.

Tomck
2019



PABOYASA IMTPOI'PAMMA 110 TEOMETPUUN
AJIA 7-9 KIIACCOB

HosicHuTebHASA 3aNMCKa

Pabouas mporpamma no mnpeamery «l'eoMerpusi» cocTaBlieHa C YYETOM CIEIYIOIIMX
HOPMAaTUBHBIX JOKYMEHTOB:

. ®denepanbHbiii 3aKk0H «O0 o6pazoBanuu B Poccuiickoit deaepannm» ot 29.12.2012
roga Ne 273-@3 (pemakuust ot 02.06.2016, ¢ usM. u pomn., Bcryn. B cuiy ¢ 01.07.2016).
Penakimust ot 19.02.2018 (c u3M. u gor. Berym. B cuiry ¢ 06.03.2018);

. ITpukas MunucTtepcTBa oOpazoBaHHs Poccuiickoit denepanuu oT
05.03.2004r.Ne1089  «O6  yrBepkaeHnn DenepaibHOTO KOMIIOHEHTa TOCYJIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB HAYAIBLHOTO OOINEro, OCHOBHOTO OOIIEro U CPeaHero (IIOJIHOTO)
obpazoBanus» (B pen. IlpukazoB MuonoOpuayku Poccuiickoit @enepanun ot 03.06.2008r.
Nel64, or 31.08.2009r. Ne320, ot 19.10.2009r. Ne427, ot 10.11.2011r. Ne2643, ot 24.01.2012r.
Ne39, or 31.01.2012r. Ne69, ot 23.06.2015r. Ne609, ot 07.06.2017r. No506).

. [Ipukaz MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoit ®eneparuu ot
09.03.2004r. Nel312 «O6 yrBepxkacHun (enepaqbHOTO O0a3UCHOTO Yy4eOHOro IUIaHa W
MPUMEPHBIX Y4eOHBIX IUIAHOB JJisi 0Opa3oBaTelbHBIX yupexiaeHui Poccuiickoit denepanuu,
peanu3yommx OporpaMMbel  obmiero oOpaszoBanusi» (B pen. IlpukaszoB MwuHOOpHAYKH
Poccuiickoit @eneparuu ot 20.08.2008r. Ne241, ot 30.08.2010r. Ne889, ot 03.06.2011r.
Nel994, ot 01.02.2012r. Ne74).

. [Tpuka3 MunoOpnayku Poccum Ne 345 ot 28 nmexabpst 2018 1. "O denepansrom
IepeyHe Y4YeOHHMKOB, PEKOMEHAYEMBIX K MHCIIOJIb30BAaHUIO NP pealM3allud  HMMEIOLIUX
rOCY/IapCTBEHHYIO  aKKpeIUTalil0 o0pa3oBaTeNbHBIX MPOTpaMM HA4yalbHOTO  OOIIEro,
OCHOBHOTO 0O0IIIEr0, CpeHETO 001Iero oopazoBanus'.

. [Tpuxaz MunucrepctBa [IpocBemenuss or 08.05.2019 Ne 233 «O BHeceHuu
U3MEHEHUH B (pelepaibHbIil nepeyeHb Y4eOHUKOB, pEKOMEH/I0BAHHBIX K HCIIOJIIb30BAHUIO IIPU
peaiv3allii  HUMEIOIIMX TOCYJApCTBEHHYIO AaKKpeOUTAlUI0 00pa3oBaTeNbHBIX MPOrpaMMm
HAYaJIbHOTO O0IIIEero, OCHOBHOTO O0IIIEr0, CPEeTHETO OOIIET0 00pa30BaHusl.

. [Tucemo JlemapramMeHTa rocy1apcTBEHHON MOJMUTUKHU B c(epe BOCIUTAHUS JETeH U
MoJtoieku «O HanpaBJIEHUN METOOUYECKUX pekoMeHaanuin» Ne09-1762 ot 18.08.2017r.

. KoHuenmuss IyXOBHO - HPAaBCTBEHHOTO pa3BUTHUS M BOCIUTAHMUA JIMYHOCTH
rpaxaanuHa Poccun.

. CaHuTapHO-3MUAEMHOIIOTHYECKUMU  MpaBujaamMu ¥ HopmatuBamu  CanlluH
2.4.2.2821-10 «CaHHTapHOAIUIEMHOIIOTHYECKHE TPeOOBAaHUS K YCIOBHSIM M OpTraHU3aIlUH
o0y4yeHHs B 0O0IIe00pa30BATENbHBIX YUPEKIACHUAX», YTBEP)KICHHBIMH MOCTAaHOBJIEHHUEM
I'maBHOTO rOCynapcTBEHHOro caHuTapHoro Bpaua Poccuiickoit @exneparuu ot 29.12.2010r. Ne
189 (¢ n3menenussMu 1 pononHeHusMu ot 29 uronsa 2011 r., 25 nexabps 2013 r., 24 HOa0ps
2015 r.).

. [TocranoBnenue ['maBHOTO rocy1apcTBEHHOrO caHuTapHOTO Bpaya PO ot 10.07.2015
Ne 26 «O6 yrBepxaenun CanlluH 2.4.2.3286-15 «CaHuTapHO-3MHIEMUOIOTUYECKUE
TpeOOBaHUS K YCJIOBUSAM W OpraHu3alMd OOy4eHUS U BOCHUTAHUS B OpraHU3alMsX,
OCYILIECTBISIONMX  O00pa30BaTENbHYIO JIEATENbHOCTh IO  aJalTUPOBAHHBIM  OCHOBHBIM
001eo0pa3oBaTeIbHBIM MTpOrpaMMaM JJisi OOYYaIOIIMXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
310poBbs» (3apeructpupoBaHo B Muntocte Poccun 14.08.2015 Ne38528);

. Konnenmus pa3Butus MareMatuueckoro oopasoanus B Poccuiickoit deneparum.

. [Tucemo /lemaprameHnTa rocyJapCTBEHHON MOJIMTUKU B chepe BOCHUTAHUS AETed U
MoJ0AekH «O HanpaBJICHUU METOIUYECKUX pexomeHaanuin»y Ne09-1762 ot 18.08.2017T.

. [Iporpamma pazsutuss MAOY COLI Ne 37 r. Tomcka

. OcHoBHas oOpazoBaTenbHasl Mporpamma cpejnHero oomero obpazoBanuss MAOY
COLI Ne 37 r. Tomcka.

. Yeras MAOY COLI Ne 37 r. Tomcka



. COopHuK pabovnx mporpamMm Mo reoMerpuu /-9 Kiaccel: yaeOHOE rmocooue st
o01eo0pa3oBaTeNbHBIX OpraHu3anui, coctaButenab 1. A. Bypmucrposa. - M.: IlpocBemnienue,
2018. - 143 c.

OCHOBHBIM y4eOHBIM OCOOHEM /ISl 00YYAKOIIMXCH ABJISIETCS:

A.B. IloropenoB. YueOHuk «I'eomerpusi», 7-9 kimaccel. — M.: IIpocsemenne, 2017.- 240
c. st obyuenust B 7 — 9 Kkitaccax BbIOpaHa coaepiKarenbHas JIMHUS, pacCuuTaHHas Ha 3 roja.
VY4eOHBIM IIJITAHOM IIIKOJIBI Ha y4eOHBIN 1o BeieneHo 204 yaca: 7 kiaacc — 68 yacoB (2 yaca B
Heles o), 8 kiace — 68 yacoB (2 yaca B Heael0), 9 KiIace — 68 yacoB (2 yaca B HeJes10).
CocraBuTteneM IporpaMMsbl, TPEIYCMOTPEHO TEMATHYECKOE TJIaHUPOBAHKUE, PACCUMNTAHHOE Ha 2
yaca B He/leJIo.

O0ocHoBaHMe BbIOOpa MPOrpaMMBbl.

KiroueBoe oTiimure HOBOro 00pa3oBaTeabHOIO CTaHAapTa OT MPEALIECTBYIOIUX pa3paboToK
3aKJIF0YAeTCs B TOM, YTO CYThb €r0 HJEOJIOTMHM COCTaBJSIET NEPEX0J OT MHUHUMHU3ALKMOHHOIO
IOJAX0/a K KOHCTPYHPOBAaHMIO 00pa3oBaTENbHOTO IPOCTPAHCTBA HAa OCHOBE MNPHUHIMIIA
byHaamMeHTanbHOCTH 00pa3oBaHusi, 4YTO0 U (QuKcHpyeTcss TepMUHOM «DyHAaMEHTaIbHOE SIIPO
cojepkaHus  oOmero  oOpa3oBaHUsA», OCHOBHOM YacThl0  KOTOPOIO  COCTaBISIOT
YV]. TlonoGHblil mepexoa MPUHIMITHAIBHO M3MEHSET HE TOJBKO OpPraHU3alfio, HO U CYTh
00pa3oBaTeNLHOTO Mpolecca.

CoBpemeHHOEe O0IIECTBO XapaKTEPU3YeTCs CTPEMUTEIbHBIM PAa3BUTHEM HAyKH U TEXHHKH,
CO3/1aHMEM HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHH, KOPEHHBIM 00pa3oM Mpeodpa3yromuX KU3Hb
mozaeil. Temnbl OOHOBJIEHHS 3HAHUN HACTOJIBKO BBICOKH, YTO Ha MPOTSKEHUU JKU3HU YEIIOBEKY
IPUXOJUTCS HEOJAHOKPATHO IMepeyunBaThCs, OBJIAJeBaTh HOBBIMU Ipodeccusimu. HempepsiBHOE
00pa3oBaHNe CTAHOBUTCS PEATbHOCTHIO U HEOOXOAMMOCTBIO B )KU3HH UEJIOBEKA.

Pazgutue CMU u cetu MHTepHET NpPUBOIUT K TOMY, YTO LIKOJA IEPECTaeT ObITh
€/IMHCTBCHHBIM HMCTOYHHKOM 3HAaHWA W MH(QOpPMAIUHU U IIKOJbHHKA. B deMm 3akimodaercs
3ajaya mKojabl? MHTerpanusi, o0oOIIeHHE, OCMBICIEHUE HOBBIX 3HAHUM, YBA3bIBAaHHE HX C
KU3HEHHBIM OITBITOM peOeHKa Ha ocHOBe (popmupoBanust ymeHus yuutbes (yauts CEBS) — BoT
Ta 3a/1a4a, B PEIIEHUU KOTOPOM IIKOJIE CEero/iHs 3aMEeHbI HeT!

B o0O0uiecTBeHHOM CO3HAaHUM TPOMCXOAMUT IMEPEX0] OT TMOHHUMAHUS COLUAIBHOIO
npeJHa3HaYeHMs IIKOJIbI KaK 3a7ayyl MPOCTON Nepeaun 3HaHUH, YMEHUH 1 HaBBIKOB OT YUUTENsS
K YYEHUKY K HOBOMY IMOHUMAaHUIO (QYHKIMM IMIKOJBL. [IpHOpPUTETHOM IE€/bl0 MIKOJBHOTO
00pa30BaHUsl CTAHOBUTCSA pAa3BUTHE Y Y4YallUXCs CIIOCOOHOCTH CaMOCTOSITEIbHO CTaBHUTh
yueOHbIE€ 11€7M, MPOEKTUPOBATH MYTH UX peaau3alud, KOHTPOJIMPOBATh M OLIEHHWBATH CBOU
noctkeHus. MHaue roBops, GpopMupoBaHre yMEHHUsl YYUTbCs. Y4Yalluiics caMm JOJDKEH CTaThb
«apXUTEKTOPOM U CTpOUTEIEM» 00pa30BaTENBLHOTO MpoIiecca.

B mporpaMMe ycTaHOBJI€HA ONTHUMAalIbHAs MOCIIENOBATEIBHOCTh M3YYEHHS TEM M Pa3JIElOB
y4eOHOro NMpeMETa, JIOTUKU Y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yJaromuxcs.

IIporpamma omnpezenser He0OX0AUMBINA Habop (opM yueOHOH HESATEeNbHOCTH M BBIITOJIHSAET
JIB€ HEOOXOUMBbIC (PYHKITUU:

e UudopmannoHHo-MeToauueckass  (QYHKIMS  [O3BOJSET  BCEM  y4YacTHUKaM
00pa3oBaTeNbHOrO Mpoliecca MOTYYUTh IPEACTAaBICHUE O LENAX, COEepKaHUH, 00IIeH
cTpaTeruu OOyuYeHUs, BOCHUTAHHUS W Ppa3BUTHUSA Y4YalllUXCS CPEICTBAaMU JAHHOTO
y4eOHOT0 MpeIMeTa;

e OpraHu3alloOHHO-TIJIAHUPYIOIIAs IPEeayCMaTpUBAET BBbIIEICHHE STaloB 00y4yeHUS,
CTPYKTYypUpOBaHHE Y4eOHOro Marepuala, ONpENeIeHHE €ro KOJUYECTBEHHBIX U
KAuECTBEHHBIX XapaKTEPUCTUK Ha Ka)KIOM M3 ITAlOB, B TOM YUCIIE COAECPKATEIBHOTO
HaIOJIHEHUS IPOMEXKYTOYHOM aTTECTALIUU YYaAIIUXCS.

JlanHasi mporpaMMa npu3BaHa 00eCTIeYUTh 3HAHUS y4al[uXcs OCHOBHOM IIKOJIBI Ha 0a30BOM
ypoBHe. OHa npeanonaraeT NoAroToBKy ydammxcs k crade 'MA no marematuke. IIporpamma
MPEeAYyCMaTpUBAET PALMOHAIIBHOE COYETAHWE JIOTMYECKOM CTPOTOCTH M TI'E€OMETPUYECKOU



HarJsHOCTU.  YBEIMYMBAETCA TEOPETHUYECKas 3HAYMMOCTb  HM3y4aeMoOro Marepuala,
pacIIMpPSIIOTCS JIOTUYECKUE CBSA3M Kypca, MOBBIMIAETCS POJIb ACAYKIUH, CTENEeHb aOCTpakUuu
M3Yy4aeMOro MaTepuana.

o B xome ocBoeHus cojepxaHUS MaTeMaTHUYeCcKOro oOpa3oBaHHUS yyaliuecs
OBJIA/ICBAIOT PA3HOOOPA3HBIMH CHOCOOAMH JIEATEIBLHOCTH, MPHOOPETAIOT M COBEPUICHCTBYIOT
OTIBIT:

° MIOCTPOEHUS U UCCIEAOBAHHUS MATEMAaTUYECKUX MOJEJEH Uil ONMCAHUS U PELICHUS
MPUKJIAJHBIX 3a/1a4, 3a7a4 U3 CMEKHBIX JTUCLUIUINH;
° BBITIOJIHEHHSI U CAaMOCTOSITEJIbHOIO COCTaBJICHUS aJIrOPUTMUYECKUX MPEANUCAHUN U

MHCTPYKIMHA Ha MaTeMaTH4YeCKOM MaTepuasie; BBbIIOJHEHHS PAacuyeTOB IPAKTHUECKOTO
XapakTepa; WCIONIb30BAaHUS MaTEeMAaTHUYeCKUX (OpPMYIT M CaMOCTOSTENLHOTO COCTABIICHUS
dbopMy1 Ha OCHOBE 0000IIEHHS YACTHBIX CIy4YaeB U SKCIIEPUMEHTA,

o CaMOCTOSITENIbHOW ~ pabOThl € MCTOYHMKAMH UWHpopManuu, o0000meHus u
CHCTEMaTH3aluY TOJTYYCHHON HH(POPMALIUK, HHTETPUPOBAHHUS €€ B JIMYHBIN OIIBIT;
o IPOBEJCHUS JIOKA3aTENIbHBIX PACCY)KICHUH, JOTHMYECKOT0 OOOCHOBaHHS BBIBOJIOB,

pa3iuueHuss JOKa3aHHBIX U  HEJOKAa3aHHBIX  YTBEPXKIEHUH, AapryMEHTUPOBAHHBIX U
HMOIIMOHAIIBHO YOCUTEIBHBIX CYKICHUN;

o CaMOCTOSITENIbHOM M KOJIJISKTUBHOM 1eATeIbHOCTH, BKIIOUEHHUS CBOMX PE3YyIbTaTOB B
pe3ynbTaThl pabOTHI TPYIIBI, COOTHECEHHE CBOEr0 MHEHUS C MHEHHEM JAPYTUX YYaCTHUKOB
y4eOHOT0 KOJIJIEKTUBA U MHEHHEM aBTOPUTETHBIX UCTOYHUKOB.

o Jlannas mporpaMMa MpeanojiaraeT 4YeTKYl HepapXuio moadopa BUAOB U (opm
KOHTPOJII, MCXOJs M3 TEMAaTUYECKOro IUJIAaHUPOBAHMS, pPa3padOTaHHOTO B COOTBETCTBHHM C
(byHIaMEHTAIbHBIM SIIPOM.

Llesin n3ydyeHust Kypca reoMeTpHu:

o OBJIAJICHUE CHCTEMOH MAaTeMaTHYeCKUX 3HAaHMH M YMEHUH, HEOOXOIWMBIX IS
IPUMEHEHHUS B IPAKTUUECKOH €ATEIbHOCTH, POIOJIKEHUS 00pa30BaHMs;

o pa3BUTHE JOTMYECKOTO MBIIUICHUS W TOATOTOBKM armapara, HeoOXOIUMOTO st
U3y4YCHUS] CMEXKHBIX JUCHUILIMH M Kypca CTEPEOMETPUH B CTapIINX KIaccax;

. dbopMHUpOBaHHE KAYECTB JUYHOCTHU, HEOOXOIUMBIX YEJIOBEKY /I TOJTHOIICHHOM
JKU3HU B COBPEMEHHOM OOIIECTBE;

o pa3BUTHE IPOCTPAHCTBEHHOI'O BOOOPAKEHUSI.

B xoxe O6y‘leHI/I${ reoMeTpruu 10 JTaHHOM nporpamme HeO6XOI[I/IMO peUInTh CICAYIOIINC
3aJavym:

. 0CO3HaTh, YTO Te€OMETpHUYECKUe (HOPMBI SABISAIOTCA HICUIN3UPOBAHHBIMU 0Opa3zamu
peabHbIX 00BEKTOB;

. IIPUMEHUTh TE€OMETPUYECKOTO $3bIKa JUISl ONHCAHMS TNPEIMETOB OKPYXKAIOIIETO
MHpa;

. HOJYYUTh MPEACTABICHUH O HEKOTOPBIX 00JacTAX MPUMEHEHHs T€OMETPUU B OBITY,
HayKe, TEXHUKE, UCKYCCTBE;

. YCBOUTH CHUCTEMATH3HPOBAHHBIX CBEJACHHUNH O IUIOCKHMX (UIypax U OCHOBHBIX
T€OMETPUYECKUX OTHOLLECHUSAX;

. NpUOOPECTH OMbITa JEAYKTUBHBIX PACCYXICHHH: yMeTh [OKa3bIBaTh OCHOBHBIE
TEOpEMBI Kypca, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJ€ PEIICHUS 3a/1a4;

. Hay4UTh pelIaTh 331a4d Ha J0KA3aTEIbCTBO, BBIYUCICHUE U IIOCTPOCHUE;

. OBNIaJIeTh ~ HAOOpOM  HBPUCTHK, YacTO  TNPUMEHSEMBIX TpPH  pEIICHUH

IIAHUMETPHUYCCKUX 3aJa4d Ha BBIYHUCIICHHUC U JOKa3aTCIILCTBO (BLII[GJICHI/IC KJIIOUEBOH (I)I/IprLI,
CTAaHJAPTHOC AOMOJHUTCIBHOC ITOCTPOCHUE, TCOMETPUUCCKOC MCCTO TOUCK U T. H),

L4 HpI/IO6peCTI/I OIlbITa MPUMCHCHHUA aAHAJIUTUYCCKOI'0O alllapara (anr e6pa1/1qec1<I/Ie
YpaBHCHUA U I[p) AJI1 pCHICHUS TCOMCTPHUICCKUX 3a1a.



®opMbI OpraHu3anuu 00pa3oBaTeJbLHOI0 Mpoiecca:

@opMbl  PadoOThI: CUCTEMHO-ACITEIIPHOCTHBIA  YPOK, JIEKIUS, SKCKypcus, Oecena,
nabopaTopHasi paboTa, KOH(PEPEHIHs, YPOK — 3a4eT.

MeToabl padoThbl: 00BSICHUTEIHHO-UUTFOCTPATUBHBIN, PEPOAYKTHBHBIN, MPOOJIEMHBIN,
IBPUCTUYECKUH, UCCIIEAOBATEIBCKUI, MOACIBHBIN, pelIeHUE MPOOIEMHO-TTOMCKOBBIX 3a/1a4.

®opMbI U BUABI KOHTPOJIA:

1. @opMbl KOHTPOJSI:  caMmoCTosTelpHas  paboTa, KOHTpoJIbHas  paboTa,
MaTeMaTUYeCKUN JUKTAHT, TECTUPOBAHUE, TpaKTUUecKast paboTa, 3aueTHas padora.

2. Buabl KOHTPOJISI YCBOCHHs MaTepHalla: BXOJHOW, MOHUTOPHUHT, IPOMEXYTOYHBIMH,
WUTOTOBBIN.

TEXHOJIOTYH PABBUTHSA YYI B OCHOBHOM IKOJIE

e TexHonOrusi MPOEKTHOM EATEIBHOCTH yUaIIUXCS

e  MeTtox uccnenoBaHus
HKT - Texnosmoruu
[TpobnemHoe oOyueHue
TexHosmorus TuCcKyccun
TexHonoruu rpynmnoBoi paboTbl
JIMYHOCTHO-OPUEHTUPOBAHHOTO O0YUYEHHUS
PasBuBatoiero ooyuenus
JuddepeHumpoBanHOro 00yUeHHS

Mexann3m GopMHUPOBAHNS KJIKYEBbIX KOMIIETEHIMA 00y4ar0IMXCs

B npouiecce peanuzanuu nporpammbl (POPMUPYIOTCS KIIFOUEBbIE KOMIIETEHIIUU:

1. HudopmanmoHHbIC KOMIIETCHIIMN

e  BIAJCTh HAaBBIKAMU PA0OTHI C PA3IMYHBIMH UCTOYHHKAMHU HH(POPMAIMH: KHUTAMHU,
ydeOHMKaMU, CITpaBOYHUKaMu, THTepHET;

®  CaMOCTOSATEJIBHO HCKaTh, W3BJIEKaTh, CHUCTEMAaTHU3UPOBATh, AaHAJIU3UPOBATh U
oTOMpaTh HEOOXOAUMYI0 HWH(GOPMAIUIO, OPraHW30BLIBaTh, IPEOOPA3OBHIBATh, COXPAHITH U
nepeaaBaTh €e;

®  OpHUEHTHUPOBATHCA B MH(GOPMAIMOHHBIX MMOTOKAX, YMETh BBIJACNIATH B HUX TJIABHOE U
HEo0X0uMoe.

2. Y4eOHO-TIO3HABATEIbHBIC KOMITCTCHITHH:

®  CTaBUTh LEJIb U OPraHU30BBIBATh €€ JOCTUKEHUE, YMETh MOSICHUTh CBOIO 1LEJb;

® OpraHU30BBIBATHh IJIAHUPOBAHHE, aHANU3, Pe(dIEKCHUIO, CAMOOIIEHKY CBOEU y4eOHO-
MO3HABATENIbHON JESATEIBHOCTH;

e 0003HauaThb CBOE IMOHUMAHWE WM HEMOHMMAHHWE IO OTHOIICHHIO K H3ydyaeMou
npobieme;

®  CTaBUTh MO3HABATEJbHBIC 33/1a4M W BBIJABUTATh TUIIOTE3bI, OMUCHIBATh PE3YJIbTATHI,
(bopMyTUPOBaTh BHIBOJIBI;

®  BBICTYIIATh YCTHO U MUCbMEHHO O PE3yJIbTATaxX CBOETO UCCIIETOBAHMS.

3.  KoMmMyHHKaTHBHBIE KOMITETECHIUH

e BIAJETh croco0aMU B3aUMOAEHMCTBUSI C OKPYKAIOUIMMH JIFOJIbMHU; BBICTYNATh C
YCTHBIM COOOIIEHUEM, YMETh 33/1aTh BOIPOC, KOPPEKTHO BECTH YUEOHBIH JUAJIOT;

e BIAJCTh CIOCOOAMU COBMECTHOH NEATENhHOCTH B TPYIIE, MpHeMaMu IEHCTBUI B
CUTYaIUsX OOIICHUS; YMEHHUSIMH UCKATh U HAXOIUTh KOMIIPOMHUCCHI.

4. PednexkcuBHbIE KOMIETEHIINH

®  pa3MbIIJICHHUE, CAMOHAOIIIOICHHE, CAMOIIO3HAHHE;

e (opma TeopeTHuecKkod AESATETHHOCTH YENOBEKAa, HAIPaBJICHHAs HA OCMBICICHUE
CBOMX COOCTBEHHBIX JICHCTBUN.

1. Ilnanupyemble pe3yJbTaThl 00yUYeHHS



[Iporpamma  obecreuMBaeT  JOCTHKEHHE  CIEAYIONIMX  pe3yIbTaTOB  OCBOCHUS
00pazoBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JIMYHOCTHBIE:

1) bopmupoBaHKEe OTBETCTBEHHOI'O OTHOMICHHS K YYCHHIO, TOTOBHOCTH OOYYarOUIHXCS K
CaMOPAa3BUTHIO U caMOOOPa30BAHMIO HA OCHOBE MOTHBALIUU K OOYYEHHUIO M MO3HAHUIO, BEIOOPY
JanbHelero oopazoBanusi Ha 0a3e OPUEHTHPOBKU B MuUpe mpodeccuil U npodeccnoHanbHbIX
NPEINOYTEHUH, 0OCO3HAHHOMY MOCTPOSHHUIO MHIMBHYyaIbHON 00pa3oBaTENbHON TPAeKTOpUU C
y4€TOM YCTOWYUBBIX TO3HABATENbHBIX HHTEPECOB;

2) ¢opMupoBaHUE LEIOCTHOIO MHPOBO33PECHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKU;

3) dpopMupoBaHUE KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B OOIICHUH U COTPYJHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMH U MJIAJAIIUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-
UCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYIMX BUJAX JESITEIBbHOCTH;

4) yMeHHue SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW M MHUCBMEHHOW peyH,
MMOHUMATh CMBICJI TIOCTABJICHHOM 3a/1a4M, BHICTpPAaUBaTh ApTryMEHTAIINIO, TPUBOJIUTH PUMEPHI;

5) KPpUTHYHOCTH MBIILIEHHSI, YMEHHE PACHO3HABATH JIOTHYECKH HEKOPPEeKTHbIe
BbICKA3bIBaHHS, OTJIMYATH TMIIOTE3Y OT (paKTa;

6) MpOsABIATL WHUIMATUBY, HAXOAYMBOCTh, AKTHBHOCTh MPH PEIICHUH T€OMETPHUYCCKHUX
3a/1ay;

7) yMEHHE KOHTPOJMPOBATh TMPOIECC M  Pe3yabTaT y4eOHOW MaTeMaTHYECKON
JeSITEIIbHOCTH;

8) crmocoOHOCTh K 3MOLMOHAIBLHOMY BOCIPHATHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
pELLIECHHH, PACCYKICHHUI;

MeTanpeaMeTHbIe:

1) yMeHHE CaMOCTOSTEIBHO IUIAHMPOBATh AJbTCPHATHBHBIC ITYTH IOCTIIKCHHS LIEJICH,
OCO3HAaHHO BBIOMpAaTh Hanboee 3PPEeKTUBHBIE CIOCOOBI pElIeHHs YUeOHBIX U TTO3HABATEIbHBIX
3a/1ay;

2) yMeHHEe OCYIIECTBIATh KOHTPOJIb MO PE3YJIbTAaTy M MO CHOCOOY IEHCTBUS Ha ypOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTHh HEOOXOIUMbIE KOPPEKTUBBI

3) yMeHHe aJieKBaTHO OIIEHUBATH MPABHIBLHOCTD WIIH OMIMOOYHOCTD BBITOJHEHHUS YUEeOHOM
3a/1a4uu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ pelIeHHUS;

4) 0CO3HAHHOE BJIAJICHUE JIOTHYCCKUMHU JCHCTBUSAMH OIpPEACTICHHUS MOHATHIA, 0000IIeHH S,
YCTaHOBJICHUS] aHAJIOTUH, KJIacCU(UKAIIMKA Ha OCHOBE CAMOCTOSATEILHOTO BHIOOpAa OCHOBaHUHN U
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

5) yMeHHe yCTaHaBIMBaTh MPUYMHHO-CIICJCTBCHHBIC CBS3U, MPOBOJHUTH PAaCCyKICHHE,
YMO3aKII4YeHrne (HHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U BHIBOJIBI;

6) ymeHue co3aBarh, IPUMEHSITH U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMUYECKHIE CPE/ICTBA,
MOJIETIM U CXEMBI JJIs PelieHus] y4eOHbIX U TO3HABATEeNbHBIX 3a/1a4;

7) yMEHUE OpPraHM30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JCATEIBLHOCTH C
YUUTEIEeM M CBEPCTHUKAMU: OMPENENSITh IEeNU, pachpeneisiTh (YHKIMH U POJNU YYaCTHUKOB,
o01re crnocoObl padoThl; yMEHHE paboTaTh B IPYIINe: HAXOAUTH OOIEe pelieHue U pa3peiaTh
KOH(MJIMKTHI Ha OCHOBE COTJIACOBAHMS TO3MIMHA M yd€Ta WHTEPECOB; CIyliaTh MapTHEPA;
(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) ¢opmupoBanue u pazBuTHE Y4eOHOH M OOILIE IOJIL30BATEIHLCKOW KOMIIETEHTHOCTH B
o0nacTu  HCMONb30BaHUS MHGOPMAIMOHHO-KOMMYHUKAMOHHBIX — TexHonoruid (MKT -
KOMIIETEHTHOCTH ),

9) mepBoHaYaIbHBIC MpPEACTABICHHS 00 HACIX M O METOoJax MaTeMaTHKH Kak o0
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SIBJICHHUI U MPOIECCOB;

10)ymeHue BHIETh MaTEMATHYECKyH0 3aqadyy B KOHTEKCTE MPOOJIEMHON CHUTyallud B
IPYTUX AUCHUILIMHAX, B OKPYKaIOIIEH JKU3HH;



11)ymeHne HaxXOAWTh B PA3IUYHBIX HCTOYHHKAX WHQPOPMAIMIO, HEOOXOAUMYIO IS
pelIeHUsT MaTeMaTHYeCKuX NpoOieM, M MNpeACTaBiIATh €€ B NOHATHOW (opme; NMpUHUMATH
pelIeHHE B YCIOBUSAX HEMOIHON U N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;

12) ymeHHe TOHMUMAaTh M HCIOJIb30BaTh MaTEMaTHYCCKUE CPEACTBA HATJISJHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUISl WJUIFOCTPALIMU, UHTEPIPETAL[UH, apTyMEHTALIUH;

13) ymMeHHe BBIIBHIaTh THUIIOTE3bl MPU pEIICHHM Y4YeOHBIX 33Ja4y H [OHHMATh
HEO00XOUMOCTb UX ITPOBEPKU;

14) ymeHre NpUMEHSITh UHIYKTHBHBIC M JCIYKTHBHBIC CHOCOOBI PAacCyXICHHH, BHICTh
pa3IMyYHbIE CTPATETUH PEUICHMs 3a/1a4;

15) noHMMaHue CYNIHOCTH AITOPUTMHYECKUX MHPENIHCAHUI M yMEHUE ICHCTBOBATH B
COOTBETCTBUHU C MPEAIOKEHHBIM aJITOPUTMOM;

16) yMeHHE CaMOCTOSITENBHO CTaBHTh LENH, BBHIOMpATh M CO3/1aBaTh AJITOPUTMBI IS
pelieHus yueOHBIX MaTEeMaTUIECKUX TPOOIIeM;

17) yMeHHe IJIaHUPOBATh M OCYLIECTBISTH JCATECIBHOCTH, HANPABICHHYIO Ha PEIICHHE
3aJa4 UCCIIEI0BATEIbCKOTO XapaKTepa;

NnpeIMeTHbIE:

1) oBnasieHre 0a30BBHIM MOHATHIHBIM aIlllapaTOM IO OCHOBHBIM pa3jieiiaM COJICPIKAHUS;
Ipe/CcTaBIeHUe 00 OCHOBHBIX M3Y4aeMbIX MOHATHAX (reomMerpuueckas Qurypa, BEKTOp,
KOOpJIMHAThl) KaK Ba)KHEHUIINX MaTeMaTHUYECKUX MOJIENSAX, TO3BOJISIOUINX OMUCHIBATh U U3yYaTh
peallbHbIE NTPOLIECCH] U SBICHUS;

2) ymeHue paboTaTh C TCOMETPUYECKUM TEKCTOM (aHAJM3HpPOBaTh, H3BIICKATh
HE00X0uMyl0 HHGPOpPMALMI0), TOYHO U TPaMOTHO BBIPaXKaTb CBOM MBICIM B YCTHOW U
NUCbMEHHOW pe4Yd C TPUMEHEHHUEM MaTeMaTUYeCKOH TEPMHMHOJOIMM W  CHMBOJMKH,
UCIOJIb30BaTh pAa3JIMUYHbIE S3bIKM MAaTE€MaTUKH, MPOBOJIUTH KJACCU(UKALUU, JIOTHYECKUE
000CHOBaHUS, JOKa3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUI;

3) oBnaieHNE HABBIKAMH YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCIICHUIA;

4) OBJaJICHUE TEOMETPHYCCKUM SI3BIKOM, YMEHHE HCIIOJIb30BaTh €r0 JJIsl OIHMCAHUS
IIPEIMETOB  OKPYKAIOIEro MHpa, pa3BUTHE IPOCTPAHCTBEHHBIX  IPEACTABICHUN U
M300pa3uTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX TOCTPOECHMUI;

5) ycBoeHHE CHCTeMaTHUeCKUX 3HAHUI O MIOCKHX (HUrypax M UX CBOWCTBaX, a TaKXkKe Ha
HarjsiJHOM YpPOBHE — O TMPOCTEUIIUX IPOCTPAHCTBEHHBIX TENAaX, YMEHHE MPUMEHITh
CUCTEMATUUYECKUE 3HAHUS O HUX JUJISl PELIEHHS] TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay;

6) yMeHue M3MEpSATh UTUHBI OTPE3KOB, BEJIMYHHBI YIJIOB, MCIOJIB30BaTh (POPMYJIBI IS
HaXO0XXJICHUS IEPUMETPOB, IOl 1 00bEMOB reOMETPHUECKUX (DUTYD;

7) yMEHUE NPUMEHITh M3YYCHHBIC MOHSATHS, PE3yJbTaThl, METO/ABI JUIS PEIICHUS 3a1ad
IIPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXHBIX JAWCLHUIUIMH C HCIOJIB30BAHUEM IIPU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIIOB, KAJIBKYJISTOPA, KOMIIBIOTEpPA.

I'eomerpnyeckue Gpurypsl

BolnyckHUK HAayuuTCS:

1) monb30BaThCs A3BIKOM FE€OMETPHU AJIsI ONIMCAHUS IPEAMETOB OKPYKAIOILIEr0 MUPa U UX
B3aMMHOI'O PACTIONIOKEHMUS;

2) pacro3HaBaTh M U300pa)kaTh HA YEPTEIKAX U PUCYHKAX E€OMETPHUYCCKUE (PUTYPBI H MX
KOH(Urypanuu;

3) HaXOIWTh 3HAYCHHMS JJIMH JIMHEHHBIX AJIEMEHTOB (UTYp M UX OTHOUICHHS, TPaTyCHYIO
mepy yrioB ot 0 go 180°, mpumeHsisi ompeleneHus, CBOMCTBA W NpU3HAKU GUTYp U HX
3JIEMEHTOB, OTHOIIEHUS (QUryp (paBeHCTBO, MOJ00HE, CUMMETPHUH, MOBOPOT, MapaylielbHbIN
MIepPEHOC);

4) omepupoBaTh ¢ HAYAIbHBIMU TIOHSATHSMH TPUTOHOMETPHH H BBITOJIHATH 3JIEMEHTApHBIC
orepanuu HaJl GyHKIUSIMH YTJIOB;

5) pemath 3agayn Ha JOKA3aTeIbCTBO, ONMHMPAsSCh Ha HM3YYCHHBIE CBOWCTBA QUIyp WU
OTHOUICHUH MEX1y HUMH U IPUMEHSSI U3yYEHHbIE METObI 10KA3aTENIbCTB;



6) pemaTh HECIOXKHBIC 3aJaydl Ha IOCTPOCHHE, INPUMEHSS OCHOBHBIC aJITOPUTMBI
IIOCTPOCHHUS C IOMOIIBIO LIUPKYJI U JTUHEHUKH;

7) pemiaTh MpocTeHIne IIAHUMETPHUUECKHIE 33/1a41 B IPOCTPAHCTBE.

BBIITyCKHMK MOJyYUT BO3MOXKHOCTB:

1) oBiajeTh METOAMM pEIICHHS 3a/1a4 Ha BBIYMCICHUS W JIOKA3aTEIbCTBA: METOJIOM OT
IPOTUBHOTO0, METOAOM MOAO0OMS, METOAOM Iepedopa BAPMAHTOB U METOAOM I€OMETPUYECKHX
MECT TOYEK;

2) mprOOpPECTH ONBIT IPUMEHEHUS aNreOPanyecKoro ¥ TPUrOHOMETPHUYECKOrO arnmnapara u
UAEH IBUKEHUS NPU PELIEHUH T'€OMETPUUECKUX 3ajay;

3) oBiazeTh TPAAUIMOHHON CXEMOIl pelieH s 3aa4 Ha IIOCTPOCHHE C ITIOMOLIBIO [TUPKYIIS
Y JINHEHKU: aHaJIM3, IOCTPOEHUE, JOKa3aTEIbCTBO U UCCIIEI0BAHUE;

4) Hay4uThCS pellaTh 3aJla4d Ha MMOCTPOCHUE METOJOM I'€OMETPUYECKOr0 MEeCTa TOYEK M
METOHOM IT0I00HS;

5) nproOpecT ONBIT HCCICIOBAHUS CBOWCTB IUIAHUMETPUYECKHX (GUIYp C IOMOLIBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

6) mpuoOpecTd  OMBIT  BBIIOJHEHUS MPOGKTOB 10  TeMaMm:  «[eomerpuueckue
peoOpa3oBaHus Ha INIOCKOCTWY, «IlocTpoeHne oTpe3koB 1o popmMyiier.

HN3mepenne reoMeTpu4ecKuX BeJIHYHH

BblnycKHUK HAayuuTCS:

1)  wucmonmb30BaTh CBOICTBA U3MEPEHHs JIMH, IUIOLIAACH U YIJIOB MPH PEIICHUU 3a1a4
Ha HaXO0XJIEHUE JJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI IYTU OKPYKHOCTH, I'PagyCHOU
Mephbl yria; BBIYUCIATH UIMHBI JIUHEWHBIX 3JIEMEHTOB (PUIYp M HUX YIJIbl, UCIOJIB3YS (OPMYIIbI
JUTMHBI OKPY>KHOCTH | JUTMHBI IYTH OKPYKHOCTH, (hOpMYJIBI TUTOMIAACH GUTyp;

2)  BBIUHCIATH IUIOMIAJM TPEYTOJBHUKOB, IPSIMOYIOJBHHKOB, IapajlIeliorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

3)  BBIYUCISTH [UIMHY OKPYXKHOCTH, [UIMHY AYTH OKPY)KHOCTH;

4)  pemarh 3a7a4M HA JOKA3aTEIbCTBO C MCIOJIb30BaHHEM (HOPMYII [UIMHBI OKPYKHOCTH
U JUIMHBI TyT'H OKPY>KHOCTH, GOpMyJI IuIoIaaen puryp;

5) pemath NpPaKTUYECKUE 3aJa4yM, CBSI3AaHHBIC C HAXOXKIACHHEM TI€OMETPHUUSCKHX
BEJIMYMH (UCTIONIB3Ys IPU HEOOXOMMOCTH CIPABOYHUKHU U TEXHUUYECKHE CPECTBA).

BbInycKHUK OJTyYUT BO3MOKHOCTD:

1)  BBIMMCIATH IIOMAAN QUTYpP, COCTABICHHBIX U3 IBYX WX OOJiee MPSIMOYTOIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

2)  BBIYHCIATH IUIOIMIAJAN MHOTOYTOJBHHKOB, HCIOJB3Ysl OTHOIICHHST PABHOBEITUKOCTU U
PaBHOCOCTaBJIEHHOCTH;

3) mnpuoOpecTH ONBIT NPHUMEHEHHS alreOpandyeckoro W TPUTOHOMETPHUYECKOTO
anmnapara ¥ uje ABM>KEHUS NIPU PEIIeHUH 3a/jad Ha BBIYUCIICHUE TUIOIIA/1ell MHOTOYT OJIbHUKOB.

Koopannartsl

BolnyckHUK HAayuuTCS:

1) BBIUUCIATH JUIMHY OTpE3Ka MO KOOPIMHATAM €ro KOHIIOB; BBIYHCISTH KOODPIMHATHI
CepeIuHBl OTPE3Ka;

2) UCIOJIBb30BaTh KOOPAMHATHBIN METO/I JUISl U3yYEHHSI CBOMCTB MPSMBIX H OKPY>KHOCTEH.

BbInycKHUK MOJTyYUT BO3MOKHOCTD:

3) oBIaIeTh KOOPAMHATHBIM METO/IOM PEIICHUS 33]a4 Ha BHIYMCIICHHE U JJOKA3aTeIbCTBO;

4) mproOPECTH OMBIT UCIOIb30BAHHUS KOMITBIOTEPHBIX MPOTrPaMM JUIs aHaIH3a YaCTHBIX
CJIy4aeB B3aUMHOIO PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

5) npuoOpecTH OMBIT BBHIOJHEHHUS MPOSKTOB Ha TeMy «lIpuMeHeHHe KOOpIMHATHOIO
METO/Ia MPU PELIEHUH 33/1a4 Ha BBIYMCIEHUE U JI0KA3aTEIbCTBO»

BekTops!

BrlnycKHUK Hay4uuTCS:

1) omepupoBaTh C BEKTOpaMHU: HAXOAWTh CYMMY W Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
TE€OMETPUUYECKH, HAXOAUTH BEKTOP, PaBHBIM TPON3BEIECHUIO 3alaHHOT0 BEKTOpA Ha YUCIIO;



2) HaXOIUTh JJsI BEKTOPOB, 33aJaHHBIX KOOPIWHATAMH: JUIMHY BEKTOpA, KOOPIWHATHI
CYMMBI U pPa3HOCTHU JIByX U 0oJjiee BEKTOPOB, KOOPAWHATHI MPOU3BEJCHUS BEKTOpa Ha YHUCIIO,
IPUMEHSISI NIPU HEOOXOAMMOCTH COYETATENIbHBIN, MEPEMECTUTENbHBIA U paclpeesInTeNbHbIN
3aKOHBI;

3) BBIUUCIATH CKAJSIPHOE MPOM3BEICHUE BEKTOPOB, HAXOAUTH YroJl MEXIY BEKTOpaMH,
YCTaHABJIMBATh NEPIICHIUKYIAPHOCTD MPSIMBIX.

BBINyCKHMK ITOTyYUT BO3MOXKHOCTD:

4) oBNaJeTh BEKTOPHBIM METOJIOM JUIsl PELICHHS 33/1a4 Ha BBIYMCICHHE U J0KAa3aTelIbCTBO;

5) nproOpecTH ONBIT BHIMOIHEHUS MPOSKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO METO/a
IIPY PEILICHNN 3a]a4 Ha BBIYUCIICHUE U 10KA3aTEIbCTBOY.

Harnsanas reomerpus

BhInycKHUMK Hay4YuTCA:

1)  pacmo3HaBaTh Ha YepPTEKAX, PUCYHKAX, MOJICIIAX M B OKPYKAIOIIEM MHUPE TUIOCKUE
IPOCTPaHCTBEHHBIE FT€OMETpUYECKHE QUTYPHI;

2)  pacrmo3HaBaTh pPa3BEPTKU Kyda, MPSIMOYTOJBHOTO Mapajuielienumneia, MpaBuIbHON
NUPAMUJIBI, HUIMHIPA U KOHYCA;

3)  ompenensaTh MO JIMHEHHBIM pazMepaM pa3BEPTKH GUIYpPhI TMHEHHBIC pa3Mephl CaMoi
burypsl 1 Ha060pOT;

4)  BBIYHCITH 00BEM MPSIMOYTOJIBLHOTO Mapaieenune/a.

BBIITyCKHMK MOJyYUT BO3MOXKHOCTB:

1)  BBYHCIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (DUTYP, COCTABICHHBIX M3
IPSIMOYTOJIBHBIX NapaljIeICIUIIEI0B;

2) yriyOUTh M pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX
burypax;

3)  IpUMEHSATH MOHATUE PA3BEPTKHU JJIS BBIMOJIHCHUS IPAKTUYCCKUX PACUETOB.

2. Cojaep:xxaHue y4eGHOro npeamera

Harnsnnas reomerpusi. Harnsnnele mpezacraBieHus o (urypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, Jy4, YroJl, JIOMaHas, MHOTOYIOJbHHUK, OKPYKHOCTb, KpYT.
YeTsIpeXyrojlbHUK, MPAMOYTOJIbHUK, KBaApar. TpeyroibHUK, BHUABI TPEYrOJIbHUKOB.
[IpaBunpHble MHOTOYrOJNbHUKU. M300pakeHwe reomerpuueckux ¢uryp. Bzaumuoe
PacIoJIOKEHUE BYX IPSMBIX, IBYX OKPYKHOCTEHU, NPAMOU U OKPYKHOCTHU. J1IMHa OTpesKa,
nomaHo. Ilepumerp MHOroyronpHuka. EQvHUIBI M3MepeHus IUIUHBL. M3MepeHue IMHBI
OTpe3Ka, MOCTPOEHUE OTpe3Ka 3aJaHHOW IuHBL. Buuel yrios. I'pagycHas mepa yria.
W3mepeHne 1 MoCcTpoeHue yIriioB ¢ MOMOILIbI0 TpaHcnopTupa. [lonarue miomanu Gurypsi;
€IMHUIBl HM3MepeHus Miomanu. Ilmomane npsmMoyroiabHHUKa, KBaapata. [IpuOimkeHHOE
u3MepeHue Iomanu guryp Ha kineryatod Oymare. PaBHoBenukue ¢urypol. Harnsnneie
IPEeJCTaBICHUs O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapajuienenumnes, npusma, mupammuia,
map, cdepa, KoHyc, UMIuMHAp. M300pakeHne mnpocTpaHCTBEHHBIX ¢uryp. Ilpumeps
ceyeHul. Mmuororpanuuku. IIpaBunbHble  MHOrorpaHHukd. IIpumepel  pa3BEpTOK
MHOT'OI'PAHHUKOB, IUIMHAPA U KOHYCA.

[TonsTue 06béMa; equHULBl 00BEMA. OOBEM MPSIMOYTOJIBHOTO NapajlieNenunesa, Kyoa.

I'eomerpuueckne ¢purypsl. [Ipsmbie u yrael. Touka, npsmas, mI0ckocTb. OTpe3oK, Tyy.
VYrou. Buns! yrios. BepTukanabHble U CMEKHBIE YIUIbl. buccekTpuca yria.

[TapannensHble M nepecekaromuecs npsmele. [lepnenaukynspHeie npsmeie. Teopemsl O
MapaJUIEJIbHOCTH U NEPHEHAUKYJIIPHOCTU MNpsMbIX. llepneHaukyisap U HAKIOHHAs K IPSIMOM.
CepeanHHBIN NEPIEHAUKYISP K OTPE3KY.

['eomerpuueckoe Mmecto ToueK. CBoiicTBa OHCCEKTPUCHI YyIjda U CEpEAUHHOIO
NEPIEHAUKYIISIPA K OTPE3KY.

Tpeyronsuuk. BeicoTa, Menuana, OHCCEKTpHCa, CpenHsAs JUHHUS TpPEyrojbHHKA.
PaBHOOeIpeHHbIE U PAaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOWCTBA M MPHU3HAKKU PAaBHOOEIPEHHOTO



TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpeyroibHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHolIEHNsT MEXY CTOPOHAMHU U YIJIaMH TPEYTOJIbHUKA.

Cymma yriioB TpeyronbHMKa. BHemnue yribsl TpeyroinbHuka. Teopema ®aneca. [lonobue
TpeyroapHuKoB. Ilpu3Haku nonobust tpeyroiabHukoB. Teopema Iludaropa. Cunyc, xocunyc,
TAQHI'€HC, KOTaHT€HC OCTPOro yria IpsMOYrOJIbHOIO TpeyrosbHHkKa M yrioB ot 0 mo 180°;
IOpUBEJEHUE K OCTpoMy yriy. PemieHue mnpsMOyrojbHbIX TpeyroibHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO. DOpMysbl, CBA3BIBAIOIIME CHUHYC, KOCHHYC, TaHI€HC,
KOTAHI'€HC OJIHOTO M TOTO k€ yria. PerieHue TpeyrojibHUKOB: TeOpeMa KOCHHYCOB U TeopeMa
CHUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.

YeteipéxyronpHuk. Ilapamnenorpamm, ero cBoicTBa M Ipu3HaKkU. [IpsIMOYrosbHUK,
KBaJpar, poM0, UX CBOMCTBA U NpU3HaKu. Tpaneuus,, CpeHss IMHUS TPAeLUH.

MHoroyronbHuk.  Beinyksble  MHoroyroiapHukd.  CymMma — YIJIOB  BBIIIYKJIOIO
MHOTrOYyrojbHuKa. [ IpaBuibHbIE MHOTOYTOJIbHUKHU.

OxkpyxHocTh U Kpyr. Jyra, xopma. Cekrop, cerMeHT. lleHTpanbHbIA yroy, BINHCAHHBIN
yroJ, BEJIMYMHA BIMCAHHOIO yryia. B3auMHOe pacnosiokeHue NpsMOil U OKPYKHOCTH, JIBYX
okpykHocTell. KacarenbHas n cexymas K OKpyKHOCTH, UX CBOWCTBA. BrivcanHble u onucaHHbIE
MHOTOYTI'OJIbHUKU. OKpPYKHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTb, OIMCAHHAsI OKOJIO
TpeyrojpHUKa. BriucanHble ¥ ONMCaHHBIE OKPYKHOCTH MIPABUIBHOIO MHOTOYT OJIbHUKA.

['eomerpuueckue npeodpazoBanus. Ilonarue o paBenctse ¢uryp. [lonsiTue 0 ABUMKEHUU:
oceBasi U LIEHTpalbHAs CUMMETPHHM, MapajulelbHbIi nepeHoc, noBopot. Ilonatue o momobum
¢buryp v roMOTETHH.

[TocTpoeHus ¢ MOMOIIBIO LUPKYIsT M JUHEWKH. OCHOBHBIE 3aJaud Ha IIOCTPOEHHUE:
JIEJIEHNE OTpe3Ka IOI0JIaM; IIOCTPOEHHUE YIJIa, PAaBHOTO IaHHOMY; ITOCTPOEHHE TPEYroJbHUKA 110
TpEM CTOpPOHAM; IOCTPOCHME MEPNEHAMKYIsIpa K MPsMON; MOCTPOEHHE OUCCEKTPHUCHI YIJIA;
JIeJICHUE OTpEe3Ka Ha 1 PaBHBIX YacTeH.

Pemenue 3amau Ha BBIYMCICHME, J0KA3aTEIbCTBO U IOCTPOCHHE C MCIIOJIB30BAaHHEM
CBOMCTB U3yYEHHBIX QUTYP.

H3mepenne reomerpuyeckux BeJduuuH. J[muHa otpeska. PaccrosiHMe OT TOYKH 10
IpsAMOH. PaccTosiHue Mexny napaiesbHbIMU IIPSIMBIMU.

ITepumeTp MHOTOYTOJIBHHKA.

JlniHa OKpYKHOCTH, YUCJIO T; JUIMHA JYTH OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEKIY BEIMYMHON LIEHTPAJIBHOIO YIVIa U JJIMHOU
JTyTH OKPY>KHOCTH.

[Tonstune momanu miockux ¢uryp. PaBHOCOCTaBlEeHHbIE M PaBHOBEIUKUE (QUIYPHI.
[Tnomane npsimoyronbHuKa. [Inomaay napanienorpaMma, TpeyrojibHUKa U Tpaneuud. [lnomane
MHOroyrojpHuka. Ilnomane kpyra u momans cexkropa. COOTHOIIEHHE MEXIY ILIOMAIIMU
Mo00HBIX (uUryp.

Pemenne 3amau Ha BBIUMCIEHHE M JIOKA3aTEIbCTBO C MCIIOJIB30BAHMEM HW3YYECHHBIX
dbopmy.

Koopaunarel. VYpaBHenue npsmoil. Koopamnatel cepennubl orpeska. Popmyna
PacCTOSHUSA MEXY IBYMSI TOUKAMHU IJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

BekTtopbl. J[nuHa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. KouiMHeapHbIe BEKTOPBI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, pa3jOXKeHHE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB.

JaemenThl JorukM. Ornpenenenre. AKCMOMBI W TeopeMbl. JloKa3aTenbCTBO.
JlokazarenbcTBO OT MpoTUBHOTO. Teopema, oOpaTHas naHHo#. [IpuMep u KOHTpIpUMep.

[TonsiTie 0 PaBHOCHJIBHOCTH, CIIEJOBAaHUM, YIIOTPEOICHNE JJOTUYECKUX CBA30K eciu mo 6
mom u moabvKo 6 mom cayyae, TOTUUECKUE CBSI3KY U, UJIU.

3. TemaTrnueckoe NJIAaHMPOBAHME.



Tema Coaepxkanue | Konuu XapakTepucTHKAa BUI0B Buabl
o MaTepuaa €CTBO AeITeJIbHOCTH YYeHUKA KOHTPOJIS
4acoB
7 KkJaacc
1 OcHoBHble |['eomerpuueckue |16 IIpusooumo npuMepsl | MaremaTtuye
CBONCTBA ¢uryper. Touka u reOMETPUYECKUX buryp. |ckuit
npocreimux npsamas. OTpe3ok. Onucvleamo TOYKY, NpsAMYIO, | AMKTaHT 2
reomerpuue |l3mepenue OTpE30K, JIy4, yroJ. IT,
cKHX (uryp |OTpe3KoB. Dopmynuposamy: onpeoenenus.| KontponbHas
[TonymockocTy. paBHBIX OTpE3KOB, cepenuHbl|paboTta 1O
[Tomynpsimasi. OTpe3Ka, PaCCTOSIHUSI MEXIY ABYMs |TeMe:
VYron. buccekrpuca TOYKAMH, JIOMIOJHUTENIbHBIX JIyueH,|«OCHOBHBIC
yria. pa3BEPHYTOrO YIiia, paBHBIX YIJIOB,|CBOMCTBA
OtknaabiBaHuE OMCCEKTPUCHl  yIJIa, CMEXHBIX U |IPOCTEHIINX
OTPE3KOB U YTJIOB. BEPTHUKAIbHbBIX yTJIOB, |T€OMETPUYEC
TpeyroybHUK. IIEPECEKAIOIINXCS MPSIMBIX, |[KUX (QUTYp»
Bricora, NEPIIECHIUKYISIPHBIX PSIMBIX,
OuccekTpuca U npueoouUns IIPUMEPBI
MeanaHa TeOMETPUUYECKUX dburyp.
TPEYroJbHUKA. Onucwvieams TOUKY, PSIMYIO,
CymectBoBanue OTPE30K, JIyd, yrod.
TPEYroJbHHKA, Hszobpadxcams c HOMOIIbIO
pPaBHOTO JAaHHOMY. YepTEKHBIX MHCTPYMEHTOB
[TapatensHbIE reoMeTpuueckue QUrypbl: OTpe30K,
npsimbie. Teopembl ayd, yToll, CMEKHbIE u
U JI0Ka3aTelbCTBa. BEPTHUKAJIbHbIE YTJIBL,
AKCHOMBI NEePIECHIUKYIIPHBIC npsIMbIE,
OTpe3ku U nyud. [loacnams, 4YTO
TaKkoe aKcuoma, TeopeMa,
onpezaeneHue. Pewams 3agadd Ha
BBIUNCIIEHHE U  JOKa3aTeJbCTBO,
IIPOBOJIA HE00XO0/IMMBbIE
JIOKa3aTeNbHbIE PACCYKICHUS
2 Cmexnble u|CMmexHbe yIibl. (8 Dopmynuposams KaKue yrasl | TeopeTnueck
BepTHKAJIbHBI| BepTUKanbHbIe Ha3bIBAlOTC CMEXHBIMU U KaKue Ui orpoc,
€ YIJIbl YTJIBL. BEPTUKAIbHBIMU. POpMYyaUposams u|CaMOCTOSITEN
[TepnieHaUKyIApHEI 0060CcHO8bIBAMb ~ YTBEPXKJAEHUS  O|bHas paboTa,
€ IIpsIMBIE. CBOMCTBax CMEKHBIX u|KoHTponpHas
Jloka3aTenbeTBo OT BEPTUKAIbHBIX YIJIOB. OoOvacHamsb,|paboTa 1O
IIPOTUBHOTO. KaKue npsiIMble Ha3bIBAIOTCS | TEME:
NEPIEHUKYIIPHBIMU; «CMmexHBIE U
Gopmynupoeams u 000CHO8bI8AMb |BEPTUKAIBHBI
YTBEPXKACHUE O CBOICTBE JBYX|€ YIJIbD)
MpSMBIX,  MEPHEHIUKYISIPHBIX K
TPEThEN.
Hzobpasxxcams  u  pacnosnasamo
yKa3aHHbIe TpocTeiiune (GUrypsl Ha
yeprexax.
Pematp 3agaun, CBA3aHHBIE C 3TUMU
MpOCTEHIIMMHU (PUTypamu.
Pasvsachuams, 4TO Takoe TeopeMma,




OTHUCBHIBAaTh  CTPYKTYPYy  TEOPEMBI.
Obvsacuame, KaKyIo Teopemy
HA3bIBAIOT OOPAaTHOW JaHHOW, B 4€M
3aKJII0YacTCd METOJ, JI0Ka3aTelIbCTBa

oT MIPOTUBHOTO. IIpusooumo
IIPUMEPBl  WCIIOJIb30BAHUSA  ATOTO
METO/1a.
Ipusnaku [lepBorit  mpusnak|14 Onucvleams CMBICTT noustus | CamoctosaTen
paBeHCTBa paBeHCTBa «paBHble  ¢urypsl». IIpuBoguTh|bHAS paboTa,
TPEYroJbHHUK |TPEYTOJIbHUKOB. IpUMEPHI PaBHBIX ¢uryp.|KonrponsHas
OB Ucnons3zoBanue Uszobpaxcamvs u  HaxoauTh Ha|paboTa 1O
aKCHOM npu pUCYHKaxX PaBHOCTOPOHHHUE, | TEME:
JI0Ka3aTeNbCTBE paBHOOeApEHHbIE, MNPsAMOYrojibHbIe, |«[lepBblii U1
TEOpEM. OCTPOYTOJIbHBIE, TYHOYTOJIbHBIE | BTOPOH
Bropoit  mpusnHax TPEYTOJIbHUKU U MX DJIEMEHTHI. MPU3HAKU
paBeHCTBa Knaccugpuyuposame TpeyronbHUKH|paBEHCTBA
TPEYTroJIbHUKOB. o CTOpOHaM u yriaMm. | TpeyrojJbHUK
PaBHOOE1peHHBIIH Dopmynuposamy: onpeoeneHus:| 0By
TPEYTroJIbHUK. OCTPOYTOJIbHOTO,  TYIOYTOJIBHOTO,
OO6parHas MPSIMOYTOJILHOTO,
Teopema. CBOICTBO paBHOOEPEHHOTO,
MeTUaHbI PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO
pPaBHOOEIPEHHOTO TPEYTOJIbHUKOB; OHMCCEKTPUCHI,
TPEYTOJIbHHKA. BBICOTBHI, Me€JHaHbl TpeyroibHHKA; | CaMocTosTeNn
Tpernii  npu3HaK PaBHBIX TPEYrOJIbHUKOB; |[bHas paboTa,
paBeHCTBa CepEeMHHOTO neprnenaukynspa| KontponbHas
TPEYTOJIbHUKOB. OTpe3Ka; MepuMeTpa TPEyroyibHUKa; (paboTta Mo
ceoticmea: PaBHOOEIPEHHOTI'O | TEME:
TPEYroJIbHUKA, cepenuHHoro |«IIpuznaku
MepIeHIUKYIIApa OTpe3Ka,| paBeHCTBa
OCHOBHOTO  CBOMCTBAa  paBEHCTBA|TPEYrOJbHUK
TPEYTrOJIbHUKOB; OB»
NPUSHAKU: paBeHCTBa
TPEYTOJIbHUKOB, PaBHOOEIPEHHOTO
TPEYroJbHHKA. Jlokazvieamo
TEOpEMBbI: TPU IpPHU3HAKA PABEHCTBA
TPEYTrOJIbHUKOB; MIPU3HAKU
paBHOOEIPEHHOTO  TPEYTrOJIbHUKA;

TEOPEMBI O CBOMCTBAX CEPEIUHHOIO
NepIeHANKYIIspa, pPaBHOOEAPEHHOTO
1 PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pemarp 3agaum Ha BBIUMCIEHHE U




J0Ka3aTcJIbCTBO

CymmMma yriioB
TPeyroJbHHUK
a

ITapajuenbHOCTB
MPSAMBIX. VYrisl,
o0Opa3oBaHHbIE NpU
[IEPECEYCHUH JBYX
IPSAMBIX CEKYIIEH.
[Ipusnak
[apajuIeIbHOCTU
npsMbIX. CBOHCTBO
YTJIOB,
00pa30BaHHBIX NPU
[epeceyeHU
HapajuIeIbHbIX
IPSIMBIX CEKYIIEH.
Cymma YIJIOB
TPEYroJbHUKA.
Bremnue YTJIBL
TpPEYroJbHUKA.
[IpsamMoyronbHbII
TPEYTrOJIbHUK.
CymectBoBanue u
€IMHCTBEHHOCTD
NEPIEeHIUKYIIApa K
IIPSAMOM.

12

Pacnosnasamo Ha
napajijiebHbIe MPsSIMBIE.
N300paxkaTh ¢ MOMOIIBIO THHEUKHU U
YTOJIbHUKA [TApaJlIeIIbHbIE NPSMBbIE.
Onucvlieams  yrabl, 0Opa30BaHHBIC
IpU [EPEeCEeYEHUM JIBYX MPSIMBIX
ceKyie. Qopmyauposamy.
onpeoeneHus: MapajuieIbHbIX
MPSIMBIX, paccTostHus MEXIY
napajyieIbHbIMU NPSIMBIMUA
ceolicmea: NapajuIeNIbHbIX TMPSAMBIX;
YIJIOB, 00pa3oBaHHBIX npu
IepeceyeHu napauieIbHbIX
HPSIMBIX ceKyuien, OCHOBHOE
CBOMCTBO MapaJlJICIbHBIX MPSIMBIX;
NPU3HAKY: NAPAIIEIBHOCTH MPSAMBIX.
/[oka3vléamy: TEOPEMBI O CBOMCTBAaX
u MIpU3HAKaX napajuieIbHbIX
npsimblX.  Pacnosnaeams:  BUBL
TPEYrOJIbHUKOB, CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Dopmynuposamy: paccTosTHUS
MEXAY NapaJlIeIbHBIMH TPSIMBIMU,
BHEIIHEIO  yIila  TPEYroJIbHUKA,
TUIIOTEHY3bl U KaTeTa; CyMMBbI YTJIOB
TPEYroJIbHUKA;  BHEIIHEro  yria
TPEYroJIbHUKA paBeHCTBa
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB.
/[oka3vleamy: TEOpEMBbl O CyMMe
VJIJIOB TPEYrOJbHHKA, O BHEUIHEM
yrie TpeyrojbHUKA, HEPAaBEHCTBO
TPEYroJIbHUKA, TEOPEMBI 0
CpaBHEHHWH  CTOPOH W  YIJIOB
TPEYroJIbHUKA, TEOPEMBI 0
CBOMCTBax MIPSAMOYT'OJIBHOTO
TPEYroJIbHHKA, paBeHCTBa
MPSIMOYTOJTBHBIX TPEYrOJIbHUKOB.
Pewams 3amaum Ha BBIYUCIICHHE,
MIOCTPOEHHE U JIOKA3aTeIbCTBO.
Pewams 3amaum Ha BBIYUCICHHE U

yeprexax

JOKa3aTeNbCTBO. Loka3zvieamo
TEOPEMBI: 0 €JUHCTBEHHOCTHU
MPSIMOM, NEePIEHANKYIISIPHON

JTaHHOU (CITyd4aii, KOT/1a TOYKA JIEKUT
BHE JAaHHOMW NPSIMOH)

TectupoBanu
c,
CaMOCTOSITEN
bHas pabora,
KoHntposbHas
pabotam 10
TeMe:
«Cymma
YIJIOB
TPEYTrOJIbHUK
a»




5 I'eomeTpuuec |OKpyKHOCTb. 13 Onucvlieams anroputMm noctpoenus ([Ipaktuyecka
KHe OKpyXHOCTb, TPEYTOJIbHUKOB 110 TPEM AJIEMEHTaM. |5 paborta,
NMOCTPOEHHUS |ONHCAaHHAs OKOJIO Pewams 3amaum Ha BbluucieHue, KoHTpoabHas

TPEYroJbHUKA. JI0Ka3aTeNbCTBO U MIOCTPOEHUE pabora  mo
Kacarenbnas K TEeME:
OKPYKHOCTH. «['eomerpuue
OKpY>KHOCTb, CKHE
BIIMCAaHHAas B IIOCTPOEHUS»
TPEYroJIbHUK.
Yro Takoe 3amauu
Ha IIOCTPOEHHUE.
ITocTpoenue
TPEyroJibHUKa  C
JAaHHBIMU
CTOpOHAMU.
ITocTpoenue yria,
PaBHOTO JAaHHOMY.
[TocTpoenne
OMCCEKTPUCHI yrIia.
[enenne orpeska
MIOTI0JIaM.
[TocTpoenue
HEePIEeHIUKYIISIPHO
1 psAMOi.
I'eomeTpuueckoe
MECTO TOYEK.
Meron
r€OMETPUYECKUX
MECT.
6 Hrorosoe 5 Wrorosas
NOBTOPCHHE KOHTPOJIbHAs
pabora

8 ki1ace

1 YeroipéxyroJ |OnpenencHue 19 Tloacusame, 4TO Takoe|CamocTosTeNn
bHUKH YEeTBIPEXYTOJIbHUKA YEeTBIPEXYTOJIbHUK, €r0 JJIEMEHThI;  |bHas pabora,

. [Tapannenorpamm. N300paxxaTh W HaxoAWTh  Ha|3ayeTHas
CBoiICTBO pUCYHKaxX YETBIPEXYTOJILHUKH. | paboTa,
JuaroHajien OnuceIBaTh UX 2JIEMEHTHI KonTponbHas
napajuiesorpaMma. Pacnosnasamuv 4eTbIpEXyroibHUKHU. |paboTa 1O
CBolicTBO H3o06pasxcams W HaXoOAWTh  Ha|TeMe:
MIPOTUBOJIEKAIINUX pPUCYHKaxX 4eThIPEXYTOJIbHUKH | «HeTIpexyro
CTOPOH U YIJIOB pa3HBIX BUJOB U UX JIEMEHTHI. JIBHUKW»
napajuiesiorpaMma. Dopmynuposams: onpeoeneHus:
ITpstMOYTOJIBHUK. napajuiesiorpamma, BBICOTBI

Pom6. KBampar. napajienorpaMma;

Teopema @aneca. NpsIMOYTOJIbHUKA, poM0Oa, KBaJpara;

Cpenuss JIMHUS CpeIHEW  JIMHUM  TPEYrOJIbHUKA,
TPEYrOJIbHUKA. Tpalmeluy,  BBICOTBI  Tpaleluu,

Tpamnenus. CpelHel IMHUU Tparnenu;

Teopema 0 ceoticmea: napajienorpaMmma,
MIPOMOPLIUOHAIIBHBI MpsIMOYTOJIbHHMKA, poMOa, KBajpara,

X OTpE3Kax. CpPEIHUX JIMHUM TpEYrojibHUKA U




Tpanenuu NPUSHAKU.
napasiesorpaMma,

IpSIMOYTOJIbHUKA, pomoa.
[loka3vieamp: TEOPEMBI O CBOMCTBAX
¥ TpH3HAKAX IapauiesorpamMmma,
MPSIMOYTOJIbHUKA, pomoOa.
IIpumensamo U3y4EeHHBIC

OIpCACIICHUA, CBONCTBA M IMPpU3HAKH
K pCIICHUIO 3a1a4

Teopema Kocunyc yria.|13 /[okazvieamy: TEOPEMBI o|Camocrosaren
IIudaropa Teopema COOTHOILIEHUH MEXIYy CTOPOHAaMH U |bHas paboTa,
[Tudaropa. yrJIamMu TPEyroJbHHKA;
Erunercknii IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, KonTponbHas
TPEYTrOJIbHUK. Dopmynruposams  OmpeneNeHue M |pabota IO
[lepnenpukynsap u WUIIOCTPUPOBAaTh IIOHATUE CHHYCA,|TEME:
HAKJIOHHAs. KOCHMHYCa U TaHreHca octporo yria|«Teopema
Hepasenctso IPSIMOYTOJIBHOTO TPEYTOJIbHUKA. [Tudaropar»
TPEYroJbHUKA. Bvigooums OCHOBHOE
CootHomieHne TPUTOHOMETPUUECKOE TOXKAECTBO U
MEXJly CTOpPOHaMHU 3HAUEHUs CHUHYyCa, KOCHHYyca U
u yriamu B taHresca ais yraos 30, 45 u 60.
IPSIMOYTOJIBHOM Pewamy 3a0auu nns BbIYUCIEHUS
TPEYrOJIbHUKE. 3HAYEHUN TPUTOHOMETPUUYECKUX
OcHoBHbIE GbyHKINN UCIIOJIb30BaTh
TPUTOHOMETPHUYECK KOMIIBIOTEPHBIE IIPOrPaMMBbl
ue TOKJIECTBA.
3HaueHus CUHYCa,
KOCHHYCa u
TaHIeHCca
HEKOTOPBIX YIJIOB.
HexaprToBbl |OnpexneneHue 14 Onucvieams npsAMOYroJibHyIo | TeopeTnueck
KOOPAMHATHI |1€KapTOBBIX CUCTEMY KOOpPAMHAT, pPACCTOSHUS Ui orpoc,
HA IJIOCKOCTH |KOOp/MHAT. MEXIYy  TOYKAMH,  HAXOXKJIEHHE |IPAKTUUECKU
Koopaunatst KOOpJIMHAT  CEpPEelIMHbl  OTpe3Ka,|il orpoc,
CEpEeIUHBl OTpE3Ka. COCTaBJICHUS YPaBHEHUs | TECTUPOBAaHU
PaccrosiHne mexny OKPYKHOCTHU u IpsIMOIL. €
TOYKAMH. Dopmynuposamo, paccTosiHus
VYpaBHeHue MEXAYy  TOYKaMH,  HaXOXJIECHUE
OKPYKHOCTH. KOOpAMHAT  CEpPEIUHBl  OTPE3Ka,
VYpaBHeHue YPaBHEHHUS OKPYXKHOCTH M MPSIMOM.
IIPSIMOH. 3anucvieamo " JIOKa3bIBaTh
Koopaunatst (hOopMyJIbl PaCCTOSHUS MEXKIY ABYMS
TOYKH TOYKAMM, KOOPJIMHAT  CEpEAVHBI
nepeceyeHust oTpe3ka. Bwigooums  ypaBHEHUE
MPSIMBIX. OKPY)KHOCTH, o0OlIee ypaBHEHHUE
Pacnonoxenne NpsIMOM, ypaBHEHHE TPSIMOM ¢
psIMOM YTJIOBBIM KO3 PHUIIHEHTOM.
OTHOCHUTEIIBHO Dopmynuposamey: onpeoenenust:
CUCTEMBI CHHYCA, KOCHHYCA, TaHI€HCa,
KOOpPJIMHAT. KxoTaHrenca yriaa ot 0 o 180
Yrnosou Ilpumenamo U3Y4YCHHBIE

kodpuIMeHT B

ornpezeseHusi, TeOpeMbl U (HOPMYJIbI




ypaBHEHUHU
IIPSIMOM.
JIMHEMHOM
byHKINN.
Onpenenenue
CHUHYyCa, KOCHHYyCa
M TaHTeHca JII00ro
yraa ot 0 no 180°.

I'padux

K PCIICHUIO 3aaa4

JABu:keHune [IpeobpazoBanue |7 IIpusooumo npumMepsl | [ IpakTnyecka
¢uryp. CsoiicTBa npeobpazoBanus ¢uryp. OnuceBath s paborta,
JIBU)KEHHSL. npeobpazoBaHus duryp: |Teopernyeck
IToBopoT. MapajuIedbHbIA  TIEPEHOC,  OCEBas |Hil Ompoc,
[TapannenbHbIi CUMMETpPHUS, ueHtpaiibHas | KontponabHas
IIEpEHOC U €ro CUMMETpHUS, IOBOPOT, TOMOTETHs, | pabora 1O
CBOMCTBA. nonobue. Popmyauposams: TEME:
Cummerpus onpedeneHusi: JBWKEHHUS; paBHBIX |«/IBH>KEHHE»
OTHOCHUTEJILHO ¢buryp;  TOYEK, CHUMMETPUUYHBIX
Touku. CummeTpus OTHOCUTENIbHO  HpSIMOH;  TOYEK,
OTHOCHUTEJILHO CUMMETPUYHBIX OTHOCUTEJILHO
MPSAMOM. TOYKH; (QUTYpPBl, HMEIOUIEH OCh

CUMMETpUHU; (QUTYpBbI, HUMEIOIIeH
LHEHTP  CUMMETpPUM;  IOAO0OHBIX
¢buryp; ceolicmea:  JABUKEHUS,
[apajuleIbHOTO IE€PEHOCca, OCEBOM
CUMMETPUH, LEHTPaIbHOU
CUMMETpUH, IOBOPOTA, TOMOTETHH.
/[oxa3zvieamsb TEOPEMBI: O CBOWCTBAaX
[apajuleJIbHOTO IE€PEHOCca, OCEBOM
CUMMETPUH, LEHTPaIbHOU
CUMMETpUH, TOBOPOTa, T'OMOTETHUH,
00 OTHOIIIEHUU JIomaaen
MO1I00HBIX TPEYrOJIbHUKOB.
Ilpumenameo M3y4YEHHBIE
orpezeneHusi, TeOpeMbl U (HOPMYJIbI
K PELIECHUIO 33]1a4

BekTopsbl AOconoTHas 8 Dopmyruposams:. onpedeneHus.|Y CTHBIN
BEJIMYMHA u MOIyJII BEKTOpa, KOJUIMHEAPHBIX |OIpOC,
HaIpaBJieHUE BEKTOPOB, PaBHBIX BEKTOPOB, |MaTeEMaTH4yeC
BEKTODA. KOOpJAUHAT BEKTOpa, CYMMBI |[KUH JTHKTaHT,
PaBeHcTBO BEKTOPOB,  Pa3sHOCTH  BEKTOPOB,|KoHTposbHAs
BEKTOPOB. IIPOTUBOIOIOXKHBIX BEKTOpOB,|paboTta 1O
Copnepxanue YMHOXEHHUSI BEKTOpa Ha YHUCIO,|TEME:
MaTepuaia. CKaJISIPHOTO npousBeneHus | «BekTope»
Koopaunatst BEKTOPOB; ceoticmaa: PaBHBIX
BEKTODA. BEKTOPOB,  KOOpAMHAT  pPaBHBIX
Crnosxenue BEKTOPOB,  CIIO)KEHHUS  BEKTOPOB,

BEKTOPOB. KOOpAMHAT BEKTOpa CYMMBI U
CrnoxeHnue CHIL BEKTOpa Pa3HOCTH JABYX BEKTOPOB,
YMHOXEHNE KOJUIMHEApHbIX BEKTOPOB,
BEKTOpa Ha YHUCJIO. YMHOXEHHUSI BEKTOpa Ha YHCIO,
CkansipHoe CKaJSIPHOTO  IIPOM3BEACHUS  JABYX
MIPOU3BE/ICHNE BEKTOPOB, MePIEHINKYISIPHBIX




BEKTOPOB. BEKTOPOB. /{oKka3viéams TEOPEMBI: O
HaXOXKJICHUM KOOPJAWHAT BEKTOpa, O
KOOpAMHATaX CYMMBI M Pa3HOCTH
BEKTOPOB, 00 yCIIOBUH
KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O
HaXO0XKJICHUN CKaJIIPHOT'O
IPOU3BEIEHUsI JBYX BEKTOPOB, 00
YCJIOBUY NEPIEHAUKYISIPHOCTH.
Haxooums xoCUHYC yria MexXIy
IByMsl ~ BeKTOopamu. [lpumensamo
U3YYEHHbIE OmpeeneHus, GopMyIibl
U TEOPEMBI K PELLICHUIO 33/1au.
3anucvieamo u JTIOKa3bIBaTh
(bopmyIbI JUIs HaXOXKJICHUS
IO TpeyrojbHUKa 0
HaXO0XKJICHUN CKaJIIPHOT'O
POU3BEICHUSI JABYX BEKTOPOB, 00
yCIIOBUU MEPIEeHIUKYISPHOCTH.
Haxooums xoCUHYC yria MexIy
JIBYMsI BEKTOpaMH.
6 Hrorosoe 7
NOBTOpPEHHE
9 kJaacce
1 Ilono0ue [Ipeobpa3zoBanue |15 IIpusooumo npumepsl | [IpakTuuecku
¢uryp noxoous. npeoOpazoBanus uryp. Oowvachams |1 ompoc,
CaoiicTBa IIOHATHE nponopuuoHaibHOCTH | KOHTpOIIBHAS
npeoOpazoBaHus OTPE3KOB. @opmynuposams|pabota 1O
no00usl. olpeeneHus OJJOOHBIX | TEME:
[Tonobue  duryp. TpeyroibHUKOB U kod(pdunuenta|«lomodue
[Tpusnak nogo0us nosoous. Dopmynuposamo U|TpEeYTrOIbHUK
TPEYroJbHUKOB T10 00KA3b168aMb TEOPEMBI: 00|0B»
JBYM yIJIaM. OTHONIEHWU TuIomaaedl noao0HbIx [ KoHTponpHas
[Tpusznak mono6us TPEYroJbHUKOB, 0 Ipu3HaKax [padora 1o
TPEYTrOJbHUKOB IO MoJ00Us TPEYTrOJIbHUKOB, O CpeHel |TeMe: «YTIIbI,
JIByM CTOpOHam H JVHUU TPEyrojbHHKa, O |BIHCaHHbBIE B
YIJIy MEXIY HUMH. NepeceyeHn MeIMaH TPEYroJIbHUKA, |OKPYKHOCTh»
[Tpusznak nono6us 0 TPOMOPLUOHATBHBIX OTpe3Kax B
TPEYrOJIbHUKOB IO MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
TpEM  CTOpPOHaM. Obvacuamb, 4YTO TaKOE METOA
[TonoGue nmofo0us B 3a/ladyax Ha MOCTPOCHHUE,
IPSMOYTOJIbHBIX U TIPUBOJIUTH MPUMEPHI PUMEHEHUS
TPEYrOJIbHUKOB. storo Metoga. OoOvacuamb, Kak
Vribl, BIUCaHHbIE MOXHO  HCHOJb30BaTh  CBOMCTBa
B OKPYKHOCTb. MO1I00HBIX TPEYTrOIHLHIUKOB B
ITponopunoHanbHO U3MEPUTEITBbHBIX paboTax Ha
CThb OTPE3KOB XOPJ MECTHOCTH; OOBSICHATh, KaK BBECTH
u CEeKYIINX MOHSATHE no1o0ust JUIs
OKPY>KHOCTH. MPOU3BOJBHBIX  (uryp. Pewams
3aaud, CBA3aHHBIE C I000UeM
TPEYroJIbHUKOB
2 Pemenne Teopema 9 Dopmynuposamsy M A0Ka3bIBaTh|Pemenue
TPEYroJbHUK |KOCHHYCOB. TEOpEMBl:  CHHYCOB, KOCHHYCOB,|3ajad,




OB Teopema cuHYCOB. CJIEICTBHS U3 TEOPEMBI KOCUHYCOB M |KOHTpOIbHAsA
CootHomieHne CHUHYCOB. [lpumensms W3ydeHHbIE|paboTa 1O
MEXIY yriiaMu orpezeneHusi, TeopeMbl U (HOPMYIIbI |TEME:
TPEYrojibHUKAa U K pELIECHHUIO 3a/1a4 «Pewenne
MIPOTHUBOJIEKAIM TPEYroJIbHUK
u CTOPOHAMH. OB»
Pemenue
TPEYrOJIbHUKOB.

MHoroyroJibH |JIomanas. 13 THosacuame, 4TO takoe |l IpakTnuecka

HKHU Brinykiibie MHOTOYI'OJIbHUK, €r0  3JIEMEHTHI; |5 paborta,
MHOT'OYTOJIbHUKH. BBIITYKJIbIE u HEBBIITYKJIBIE | CAMOCTOSTEN
[IpaBunbHbIC MHOT'OYTI'OJIbHUKH. pHas paboTa,
MHOT'OYTOJIbHUKH. N3o6paxatrs u  Haxoauth  Ha|KoHTposbHas
dopMmyiib JUTSt pUCYHKax MHOTOYTOJBHUK U ero|pabora 1o
paauycoB 31eMeHThl. ONUCHIBATH 3JIEMEHTHl  |TEME:
BIIMCAHHBIX u Pacnosnasams BBIIIYKJIbIE u|«MHoroyromn
OIMUCAHHBIX HEBBINYKJIbIE MHOTOYT'OJIbHUKHU. BHUKU»
OKPYKHOCTEH Dopmynuposamy: onpeoeneHus.

MIPaBUJIbHBIX LHEHTPAJIBHOTO yIriia OKPY>KHOCTH,
MHOT'OYTI'OJIbHUKOB. BIIMCAHHOTO  YIJa  OKPY)KHOCTH;
[TocTpoenue BIIMCAHHOIO u OMMCAaHHOTO
HEKOTOPBIX MHOTOYT'OJIbHUKA; ceoticmaa:
MIPaBUJIbHBIX BIIMCAHHOTO YIJIa, BIHCAaHHOIO U
MHOT'OYTI'OJIbHUKOB. ONKMCAaHHOT'O MHOI'OYTOJIbHUKA;
[Tonobue NPUSHAKU: BIIMCAHHOTO u
MPaBUIBHBIX ONKMCAHHOT'O MHOT'OYTOJIbHHKA.
BBIITYKJIBIX /[oxazwieams: TEOPEMBI O TPalyCHOU
MHOTOYTOJIbHUKOB. Mepe BIUCAHHOTO yria. [lpumensmo
[Tonobue U3YUYEHHBIE OIPEACIICHUs], CBOMCTBA
MPaBUITLHBIX Y IPU3HAKU K PELIEHUIO 3aa4
BBIITYKJIBIX Dopmynuposams: OIIpeZieIICHUE
MHOTOYT'OJIbHUKOB. MIPaBHIIbHOTO MHOTOYTOJIbHUKA;
Jnuaa CBOMCTBA MPaBUIIBHOTO
OKPYKHOCTH. MHOT'OYT'OJIbHUKA.

Panuannas

Mepa yria.

Ilnomann ITonsarue 17 loacuams, uTOo Takoe uUEHTp u|CaMoCTosTeN

¢uryp IUIOLIA TN, LEHTPAJIBHBIA  yrojl MpaBWIBHOIO|bHas pabora,
[Tnomane MHOTOYTOJIbHUKA, CEKTOp U cermMeHT | KoHTpobHas
MPSIMOYTOJIBHUK Kpyra. 3anucvlieamv u pazvachams|pabora 1O
a. (dbopMynbl  IJIMHBI  OKPYXHOCTH, | TEME:
[Tnomane wiom@aau Kpyra. 3anucevieams u|«I[lnomaau
napajuiesIorpaMma. 00Ka3zvieams GOPMYIbI JUIMHBI AYTH, |(pUTYP»
ITnomane IIomaau cektopa, (opmynsl JuIsi|Y CTHBIN
TPEYroJIbHUKA. HaxO0JIeHUs PaJInyCOB BIIUCAHHOM U |0MpOC
®opmyna ['epona ONMMCaHHOU OKPYXHOCTEMN
JUTSt IO AN MPaBUIILHOTO MHOroyrojibHuka. | KontponbHas
TpeyrojbHUKa. Cmpoums ¢ TIOMOIBIO LUPKYJAsS H|paboTa 1O
[Tnomans JMHENKH MPaBUIIBHBIE TPEYTOJIbHUK, |TEME:
Tpanemuu. YeThIPEXYTOJIbHUK, IECTUYTONbHUK. |«[Imomanau
dopMyibl JUTSt Ipumenamuo U3yUYCHHBIE [[10100HBIX
paguycoB ornpezeneHusi, TeopeMbl U (HopMyIibl |pUryp»




BIIMCAHHOU U K PEIICHUIO 33724
ONMCaHHOM
OKPYKHOCTEH
TPEYroJIbHUKA
[Tmomaan
noJ00HBIX uryp
[Tmomane kpyra

HUtorosoe 14
NOBTOPEHH
e

Y4yeOHO-MeTOANYECKOE 1 MATEPUAJIBHO — TEXHHUYECKOE o0ecrieyeHne

Cnucok numepamyput

1. Toropenos A. B. I'eomerpust: 7—9 k. / A. B. Iloropenos. — M.: IIpocBemienue,
2017, 2-e u3n.

2. Hynmauneia FO. I1. I'eomerpus: padouas terpaap: 7 ki. / FO. I1. Jynaunsl. — M.:
[Ipoceemenue, 2017.

3. Hynmauneia FO. I1. I'eomerpus: pabouas terpaap: 8 ki. / KO. I1. Jynuunsi. — M.:
ITpoceemenue, 2017.

4,  Jymauusm 1O. I1. Teomerpus: paGouas terpans: 9 k. / FO. I1. dymauusi. — M.:
ITpoceemenue, 2017.

5. Tyces B. A. l'eomerpust: qunakt. matepuanst: 7 ki / B. A. T'yce, A. . MensHuk.
— M.: Ilpocsemenue, 2003—2008.

6. Tyces B. A. T'eomerpus: nuaakt. matepuaisl: 8 k1. / B. A. I'yces, A. . MensHux.
— M.: Ilpoceemenne, 2004—2008.

7. I'yceB B. A. I'eomerpus: nunakt. Matepuansl: 9 k. / B. A. I'yceB, A. . MensHuk.
— M.: Ilpoceemenne, 2004—2008.

8.  Koxos B. U. I'eomerpus, 7—9: kn. mis yuntens / B. U. Xoxos, I'. JI. Kapramesa,
JI. b. KpaiineBa. — M.: [Ipocsemenue, 2003-2008.

9. Jyanuupmn IO. I1. KoHTpossHble paboThl MO FeOMETPHH 11 7—9 KIaccoB: KH. I
yuutens / 0. I1. lynauuss, B. JI. Kponrays. — M.: [Ipocsemenue, 2014.

10. Mumenxko I'. M. T'eomerpus: Tematuueckue TecTsl: 7 k1. / T. M. Mummenko. — M.:
[Tpocsemienue, 2015.

11. Mumenko T. M. I'eomeTpusi: Tematnueckue tectol: 8 k1. / T. M. Mummenko. — M.:
[Tpocsemienue, 2015.

12. Mumenko I'. M. I'eomeTpus: Tematnueckue tectsl: 9 k1. / T. M. Mumenko. — M.:
[Tpocsemienue, 2015.

13. Bepuep A. JI. Crepeomerpus: 7—9 kin. / A. JI. Bepuep, T. I'. Xomor. — M.:
[Tpocsemienne, 2006—2008.

Texnuueckoe obecneuenue yuedonozo npoyecca
- IPOEKTOP, IKPaH;

- HOYTOYK;

- MOJIEJIA TEOMETPHUYECKHX TEI;

- HACTEHHBIE TaOJINIIBI;

- YepTEeIKHbIE HHCTPYMEHTHI,

- QJIEKTPOHHBIE HOCUTEJIH.




Hughopmayuonno-memoouuecxkoe obecneuenue yuedbnoz2o0 npouecca

- MaremaTtuka: exeHelelbHOe Y4eOHO-MEeToAMYecKoe MpuiokeHne k razere «llepsoe
ceHTs0psi»:http://www.mat.1september.ru

-OeepanibHOE  TOCYyIapCTBEHHOE — yupekaeHue  «[ocylmapCTBEHHBIH — Hay4dHO-
HCCIIE0BATEIbCKUI HHCTUTYT UH(POPMALMOHHBIX TEXHOJIOTUH u
TeleKoMMYHHKaIuity: http://www.informatika.ru

- TectupoBanue on-line 5-11 knaccer: http://www.kokch.kts.ru/cdo

- Caiit sHumKoneauii: http://www.encyclopedia.ru

Hnmepnem - pecypcot
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/
http://mathworld.wolfram.com/
http://[forumgeom.fau.edu/

IIpuinoxenne.
CucreMa oneHHBAHHSA

OueHnKa yCmHbIX 0MEemos yuauuxcs.

Ouenka S cTaBUTCA B TOM Cily4ae, €CIM yJalluics JIEMOHCTPUPYET MOJHOE ITOHUMAHHE
CYyTH TEOpHH U CBOOOJHO OIEpUpPYeT €, TBOPUYECKH MPHUMEHSIET TEOPETHUYECKHE 3HAaHUA Ha
npaktuke. [lpu pemeHum 3amad  HaAOMIOJAIOTCS YETKO OCO3HAaHHbIE JeicTBus. Pemaer
HECTaHAapTHBIE 3a1aud. He momyckaeT BBIUMCIMTENBHBIX OIIUOOK. YMEET CaMOCTOSATEIbHO
[0JIy4yaTh 3HaHMs, paboTas € JOMOJHUTEIBbHOM JHTeparypoil (Y4eOHMKOM, KOMIIBIOTEPOM,
CIPaBOYHOM JIUTEPATYPOH)

Ounenka 4 craBUTCS B TOM CJIy4yae, €CJIM OTBET YYEHHKA YIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLEHKY 5, HO 0e3 MCIIOJb30BaHMsS COOCTBEHHOIO IUIaHA, HOBBIX
MpUMepoB, 0e3 MPUMEHEHUs 3HAHWW B HOBOW CHUTyaluu, 0€3 HCIOJIb30BaHUS CBSA3EHM ¢ paHee
U3Y4YEHHBIM MaTEpUalOM, YCBOCHHBIM IPH M3Y4YEHMM JpYyrux npeameroB. He 3amymbiBasch
pemaer 3ajadyd MO H3BECTHOMY aJTOPUTMY, IPOSIBISIET CIIOCOOHOCTh K CaMOCTOSITEJIbHBIM
BbIBOJIaM. J{OMyCKaeT BBIYMCIUTENbHbBIE OIIMOKM KpailHe peaKo U, €CIM y4yalluicsl JOMyCTHI
OJIHy OIMOKY WM He OoJiee ABYX HEOUETOB, TO MOXKET UCIPABUTh UX CAMOCTOATEIBHO WM C
HEeOO0JIBIION MTOMOLIBIO YUUTEIIS.

Ouenka 3 craBUTCS B TOM Cllydae, €CJIM Yy4yalluhcs 3allOMHUJI  OOJIBIIYIO YacTh
TEOPETUYECKOT0 MaTepHaia, 0e3 KOTOpOro HEBO3MOXKHA MpakTHUecKas padora o teme. Pemaer
CaMOCTOSITENIHO TOJIBKO T€ MPAaKTUUECKUE 3a/1a4H, B KOTOPBIX U3BECTEH aJITOPUTM, a OCTaIbHbIE
33JlaHUsl MOXKET BBIIOJHUTH TOJBKO C IMOMOLIBIO YYHTENs M ydammuxcs. Jlomyckaer MHOro
BBIUHCIUTENBHBIX OIINOOK.

Onenka 2 CcTaBUTCS B TOM CIllydae, €CJIM y4allluics He OBJIAAE] OCHOBHBIMU 3HAHUSMHU B
COOTBETCTBUHU C TPEOOBAHHUAMHU M JIOMYCTUJ OOJBINE OMMOOK W HEAOYETOB, YeM HEOOXOIMMO
IUIg OlleHKH 3. He MOXEeT BBINOJHUTh HU OJHOIO IPAKTHUYECKOTO 3aJaHHs C NPUMEHEHHEM
JAHHOM TEOpHH.

Ounenka 1 cTaBuTCS B TOM Cllydae, €CJIM YYEHHMK IPUCYTCTBOBAJ HA 3aHATHUAX, CMOTpEI,
CIHUCBIBAJ C JOCKH, HE MOKET OTBETUTh HU HA OJIMH U3 MTOCTABJIEHHBIX BOIPOCOB.

Ouenka nucbMeHHbIX KOHMPOIbHBIX padom.

Ouenka S craBuTcs 3a pabOTy, BBITIOJIHEHHYIO IMOJTHOCTHIO 0€3 OMMOOK U HEJI0UETOB.

Ounenka 4 craButcs 3a paboTy, BBINOJIHEHHYIO MOJHOCTBbIO, HO MPU HAIMYUHM HE Oojee
OJIHOM OIIMOKM U OJTHOTO HeJoueTa, He Oosiee TpeX HeA0UYETOB.



http://www.mat.1september.ru/
http://www.informatika.ru/
http://www.kokch.kts.ru/cdo
http://www.encyclopedia.ru/
http://ilib.mirrorl.mccme.ru/
http://window.edu.ru/window/library
http://www.problems.ru/
http://kvant.mirrorl.mccme.ru/
http://www.etudes.ru/
http://mathworld.wolfram.com/
http://forumgeom.fau.edu/

Ouenka 3 craButcs 3a paboTy, BBIIIOJHEHHYIO Ha 2/3 Bceil paboThl MPaBUIIBHO WIIH NIPH
JOMYIIEHU HEe OoJjiee OaHOM TpyOol omuOku, He Ooyiee Tpex HErpyObIX OMMUOOK, OIHOU
Herpy0o# OImuOKY U TPeX HEIOYETOB, PU HATUIHH YETHIPEX -TIATH HEI0UYCTOB.

Omnenka 2 craBuTCs 3a paboOTy, B KOTOPOH YHCIIO OMIMOOK M HEJOYETOB MPEBBICHIIO HOPMY
JUTSL OTICHKY 3 WJIM MPaBWIBHO BBIMOJHEHO MeHee 2/3 paboThl.

Ouenka 1 craButcs 3a paboTy, HEBBIOJHEHHYIO COBCEM WIJIM BBIMOJIHEHHYIO C TPYOBIMU
OmuOKaMu B

3aJJaHUSX.



