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IlosicHuTeIbLHAS 3aMMUCKA.

«MaremaTuKy y’Ke 3aTe€M Y4HUTh HaJ0, YTO OHA YM B IOPSIOK IPUBOIUTY, — IIUCAJ BEJIMKUN
pyccKui YYEHBIN Muxauni BacunbeBnu JIoMOHOCOB.
W B 3TOM COCTOMT O/IHA U3 JIBYX Lieel 00y4eHHUsI TEOMETPUHU KaK COCTABHOM 4acTH MAaTEeMaTUKHU B
1IKoJie. DTOW LEeNM COOTBETCTBYET JlO0Ka3zareibHas JIMHUS IpenojaBaHusi reomerpuu. Cremys
IIpE/ICTaBICHHON MporpamMMme, HauMHasi ¢ 7 Kjacca Ha YpOKax F€OMETpUM O0Yy4aroluics y4UTCS
IIPOBOJIUTH JOKA3aTEIbHBIE PACCYKACHMS, CTPOUTH JIOTMYECKHME YMO3AKIIOYEHHs, JOKa3bIBATh
VCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKACHUS «OT
MPOTHBHOTO», OTJIMYAaTh CBOWCTBA OT MPH3HAKOB, (OPMYTHUPOBATH OOpATHBIC YTBEPKACHUSI.
OOyuarommiicsi, OBJIaJCBIINN HCKYCCTBOM PACCYKAATh, OyAET MPUMEHATh €r0 M B OKPY)KaloUIeH
xmn3HU. Kak nucan reomerp u nenaror Urops ®@enoposuu Ilapeirus, «iro1pMH, TOHIMAKOIIUMU,
YTO  TAaKOE€  JIOKAa3aTelIbCTBO, TPYAHO W JAKE€  HEBO3MOXXHO  MAaHUIYJIMPOBATh».
N B 3TOM COCTOUT Ba)KHOE BOCIUTATEIBHOE 3HAUYECHHUE M3Y4YECHHUS T'€OMETpPUH, NMPUCYILEE NMEHHO
OTEYECTBEHHON MAaTeMaTUYeCKOM IIKoJie. BMmecTe ¢ Tem aBTOphI MpOrpaMMbl MPEIOCTEPEraroT
YUHUTEIA OT W3JIAIIHETO dopmanusma, 0COOEHHO B OTHOLIECHUU HayaJl
1 OCHOBaHMM reoMmerpun. @paniy3cknii mareMatuk JKaH J[beTOHHE MO 3TOMY IIOBOJY BBICKA3aJICs
TaK: «Uto Kacaercs JENUKATHON poOIIeMbI BBEJICHUS «aKCHOMY,
TO MHE KaXeTcs, 4YTO Ha [MEepBBIX MOpaXx HYXKHO BooOmEe u30eratb MPOU3HOCUTH
camo 3710 cioBo. C Apyrou e CTOPOHBI, HE CIEAYET YIYCKaThb HU OJHOM BO3MOKHOCTH JaBaTh
MIPUMEPHI JIOTUYECKHX 3aKITIOYEHUH, KOTOpBIE Kyaa B OoJbIIeH Mepe,
4eM uJesl aKCUOM, SIBJISIOTCS HMCTUHHBIMM M €IMHCTBEHHBIMH JBUTATEISIMH MaTEMaTHYECKOTO
MBIIJICHUS.

Bropoit LENbI0 U3Yy4EHUs r€OMETPUH ABJIACTCS HCIIOJIb30BaHNE
e Kak MHCTpYMEHTa IIPU pEUICHWM KaK MaTeMaTH4eCKMX, TaK W IPaKTUYECKUX 3ajad,
BCTPEUAIONTUXCS B peasIbHON KU3HH. OKOHUMBIIHNNA KYpC T€OMETPUU 00YJarOIIUIICS JOJIKEH OBITh B
COCTOSIHUM OIPENeNINTh TE€OMETPUUECKYI0 (UTypy, ONUCaTh CIOBAMHU JAaHHBIA YepTEX WIH
PUCYHOK, HalTW IUIOWaJb 3€MEJBHOI0  Yy4acTKa, paccuyuTaTb HEOOXOOUMYIO  JIMHY
ONTOBOJIOKOHHOTO Kabens WIH TpeOyemble pa3Mepsl rapaxa
11 aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIbHAS JIUHUSA B U3yYEHUU T€OMETPHUHU B
o0mieoOpa3oBarenbHO opranusanuy. /laHHas npakTUyecKasi JIMHUS ABJISETCS HE MEHEe Ba)KHOH,
yeMm nepas. Emé Ilnaton mpeanuceiBan, 4rtoObl «rpaxzaaHe [IpekpacHoro roposna HU B KOoeM
cllyya€ HE OCTaBJSUIM T€OMETPHUIO, BEIb HEMAJIOBAKHO JAaxe MoOOYHOe e€ NMpHUMEHEHHEe — B
BOEHHOM nene na, BIIPOYEM, u BO BCEX HayKax —
JUI Jy4IIero UX YCBOEHHS: Mbl Belb 3HAeM, Kakasg OECKOHEYHas pa3HUIA CYIIECTBYET MEXIY
YEJIOBEKOM IIPUYACTHBIM K T'€OMETPUM M HENPHUYACTHBIM». [[JIsl 3TOr0 y4yuTeno peKOMEHAYeTCs
oI0MpaTh 3aJaud MPaKTHYECKOTO XapakTepa JJIs pacCMaTpUBAEMbIX T€M, YUUTh OOyYarolUXcCs
CTPOUTb MATEMAaTHUYECKUE MOJEIN DPEAJIbHBIX KMU3HEHHBIX CUTYalUil, IPOBOJUTH BBIYMCICHUS U
OLICHMBATh aJEKBAaTHOCTb IIOJYYEHHOro pe3yinbTara. KpaiiHe BaXHO MNOMYEPKUBATh CBSI3U
TreOMETpUN C JAPYTMMH Yy4eOHbIMU IIpeAMEeTaMH, MOTHUBUPOBATh HCIOJB30BATh OIpeaeTIeHUs
reoMEeTpUYecKuX (Uryp W MOHITUH, JIEMOHCTPUPOBATh NPUMEHEHHE IOJYyYeHHBIX yMEHHH B
¢u3uKe U TeXHUKe. DTU CBA3M HanboJsee IpKo BUIHBI B TeMax «Bekropb», «Tpuronomerpuueckue
COOTHOILEHUs», «MeTroa koopanHaT» u «Teopema [Tugaropay.

B 3akmroueHune conuiémces Ha BEIMKOro MareMaTHka U actpoHoma Moranna Keriepa, 4To6b1
emeé pa3 MoJYEPKHYTh U METaNpeAMETHOE, U BOCIMTATEeNIbHOE 3HaueHue reomerpuu: «Geometria



una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur
homo sit imago Dei».

Conepxanue o0yuyenus B 9 Kiacce.

Cunyc, kocunyc, Tairesc yriioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 33124 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanme mompoowms. [1o100me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpom3BenEHNH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIIUX,
TeopeMa 0 KBa/IpaTe KacaTeIbHOH.

Bekrop, mmHa (MOAYJAh) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IPOTHBOIOJIOXKHO
HaTpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PpAaBEHCTBO BEKTOPOB, OIEpaIHU
HaJ BeKTopamu. PasimokeHwe BEKTOpa MO JBYM HEKOJUIMHEapHBIM BekTopaMm. KoopawHaTsl
BekTopa. CkamsipHOE€ TPOW3BEACHHWE BEKTOPOB, NPHUMEHEHHWE Ui HAXOXKICHHS  JUIUH

U YIJIOB.
JlekapTOoBbl ~ KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHHs MPAMOM M OKPYXHOCTH
B KOOpJIMHATax, IEPECEUECHHE  OKPYKHOCTEW M  HOpsAMBIX.  MeTrox  KOOpAWHAT

Y €ro MPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYXHOCTU. ['pagycHasi U paauaHHass Mepa yria,
BBIUMCIIEHUE JUIMH OYT OKpYyXHocTel. Ilnomans kpyra, cekropa, CEerMeHTa.

JIBWKEeHUsI TUIOCKOCTH W BHYTPEHHUE CUMMETpUU (PUTYp (dIeMEHTapHBIC MPEICTABICHNUSA).
[TapannensHbiii neperoc. [IoBopoT.

I'eomerpuueckne purypsl

MHOroyroJibHUKH

MHOroyroipHMK, €ro JJEeMEHTbl M €ro CcBoHcTBa. Pacmo3HaBaHue HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BBIMYKITIbI€ M HEBBITYKJIBIE MHOTOYTOJIbHUKH. [[paBHIIbHBIE MHOTOYTOJIbHUKH.

OKpPYyXHOCTb, KPYT

Brnucannele W ONMcaHHbIE OKPYKHOCTH JJIsl, YETBIPEXYTrOJIbHUKOB, IPABUIBHBIX
MHOT'OYTOJIbHUKOB.

I'eomerpuueckne ¢purypsl B npocTpancTBe (00bEMHBIE TeJIa)

MHororpanHuk M €ro 3jaeMeHTbl. Ha3BaHUs MHOTOTpaHHUKOB C Pa3HbIM IOJOKEHHEM M
KOJIM4ecTBOM rpaHeil. [lepBuunble npeacTaBieHus o mupamMuie, napauieienumnee, npusme, chepe,
mape, HMJIMHIPE, KOHYCE, UX AIEeMEHTaxX U MPOCTEHIINX CBOUCTBAX.

HN3mepeHus u BbIYMCICHUSA

Beanuunbl

[TonsiTre o miomanu miockoi ¢purypsl u e€ cBoiictBax. M3mepenue riomaneii. EnuHuis
M3MEPEHUS TUIOLIAIN.

IIpencraBnenne o0 o0bEMe U ero cBoiicTBax. M3mepenue oO6béma. EauHuIbl M3MepeHus
00BEMOB.

HN3mepeHus u BbIYMCICHUSA

NHcTpyMeHTBl 11 U3MEPEHUM U MOCTPOCHMI; U3MEPEHUE W BBIYMCIEHHUE YIJIOB, JUIMH
(pacctostHmii), momanei. TpuroHoMeTpudeckue QYHKIUU OCTPOTO Yria B MPSIMOYTOJIEHOM
TpeyrojpbHuke. TpuroHomerpuueckne (QYHKIMM TYNOro yria. BeluncieHne 3lIeMEHTOB
TPEYroJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOLIEHUNA. DopMynbl III0IIaaAN
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TPEyroJibHUKa, MapajyieiorpaMMa M €ro 4YacTHBIX BHUIOB, (OPMYJbl JIUHBI OKPYKHOCTH H
mwiomaau kpyra. CpaBHeHue W BwlunciieHue momazeit. Teopema [Tudaropa. Teopema cuHycoB.
Teopema KOCHHYCOB.

Paccrosinust

Paccrosanue mexnay toukamu. PaccrosHue oT TOYkM 10 mpsmou. PaccrosHue mexnmy
¢burypamu.

I'eomeTpuuyeckue NocTpoeHus

['eomeTpuueckre MOCTPOCHUS ISl WILTIOCTPAIIH CBOMCTB T€OMETPHUECKUX (QUTYP.

I'eomeTpuyeckue npeodpasoBanus

IIpeoGpazoBanus

[Tonsatne npeoOpazoBaHus. [IpencraBnenue 0 MeTanpeIMETHOM MOHSTUH
«tpeoOpazoBanue». [lonodue.

JABukenust

OceBas ¥ LEHTpaJibHasi CHUMMETpPHsL, MOBOPOT M MapaienbHbId nepeHoc. KomOunanuun
JBUKEHUM Ha TUIOCKOCTH U UX CBOMCTBA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopbl

[lonsiTne BekTOpa, AEWCTBUS HaJ BEKTOpPaMH, HCIIOJIb30BAaHHE BEKTOPOB B (HU3UKE,
pa3iIoKeHUE BEKTOPA Ha COCTABIISIFOLINE, CKAISIPHOE TPOU3BEICHNUE.

Koopaunartsi

OcHOBHbBIE TOHATHS, KOOPAMHATHI BEKTOpAa, PAacCTOSHUE Mexay Toukamu. KoopauHaTsl
CepeIHbI OTpe3Ka. YpaBHEHUS QUTY.

[IpuMeHeHne BEKTOPOB U KOOPAUHAT JUISl PELIEHHUS MPOCTEUIINX T€OMETPUUYECKUX 3aad.

HcTtopust MaTeMaTHKH

Bo3HuKHOBEHME MaTeMaTMKH Kak HaykKu, d3Tanbl €€ pa3BuTha. (OCHOBHBIE pa3zeiibl
MaTeMAaTHKHU. Beraaroniuecss MaTeMaTUKU M UX BKJIAJl B pa3BUTUE HAYKH.

beckoHEYHOCTh MHOXECTBAa MPOCTBIX yucen. YUucia u JIuMHBI OTpe3KOB. PanumoHasibHbIE
yucina. [lorpebHocTs B uppannonanbueix unciax. [lkomna [Mudaropa

3apoxkaeHue anreOpsl B Hempax apudMmeruku. Ain-Xopesmu. Poxnenune OyKBEHHOU
cumBoaukn. [I.depma, @. Buer, P. Jlekapt. Mctopus Bompoca o HaxoxJaeHUU (BopMya KOpHEH
anreOpandecKux ypaBHEHHH cteneHed, Oosibmux 4deTbipéx. H. Tapramws, k. Kapmano, H.X.
AbGens, D.I"anya.

[TosiBneHre MeToaa KOOPAWHAT, MO3BOJISIOUIETO MEPEBOAUTh FT€OMETPHUECKHE OOBEKTHl Ha
sa3pIk anreOpsl. [losBrnenue rpadukoB ¢ynkuuid. P. [Jlexapt, [I. depma. Ilpumepsl pa3nuyHbIx
CUCTEM KOOpAMHAT.

3amaua Jleonapno Iluzanckoro (dubonayum) o kponukax, yucia dubonayyn. 3amaya o
maxMaTHou 1ocke. CXoAMMOCTh F€OMETPUUECKOM MPOTrPECcCUu.

Hctoku Teopun BEpOSITHOCTEHN: CTpaxoBoe jAeno, azapTHbie urpbl. 1. depma, b.I1ackans, f.
bepnymnnu, A.H.Konmmoropos.

Ot 3emnenenust k reomerpud. Iludarop m ero mxona. danec, Apxumen. [lmaton u
Apucrotens. [locTpoeHne npaBUIBHBIX MHOTOYTOJbHUKOB. Tpuccekuus yria. Kagparypa kpyra.
VYnBoenne kyba. Hcropus uumcia m. 3onotoe ceuenue. «Hawama» Exmuma. JI Diinep,
H.N.JIoGaueBckuii. Micropus naroro nocrysnara.

I'eomeTpus u uckycctBo. I'eomeTpuyeckue 3aKOHOMEPHOCTH OKPYKAIOLIETO MUPA.



ActpoHomust u reomerpus. Uto um kak y3Hamum Amnakcarop, DpartoceH u ApucTapx o

pasmepax Jlynsl, 3emnu u Comnnna. Paccrosuus ot 3emum 1o Jlyner u Connma. M3mepenue
paccrostaus ot 3emim 10 Mapca.

Ponp poccuiickux y4u€HpIx B pasButuum Matemaruku: J1.Dinmep. H.M.JloGaueBckuii,

I1.J1.Yebbrmes, C. KoBanesckas, A.H.Konmoropos.

Maremaruka B pa3Butuu Poccuu: Ilerp |, mkosa maTemMaTHMuecKMX M HAaBUTalKUX Hayk,

pasButue poccurickoro ¢uora, A.H.KpsutoB. Kocmuueckast mporpamma u M.B.Kenpim.

IlnanupyemMble pe3vJbTAThI OCBOCHHS YUEOHOI0 MpeMeTa

JIMuHOCTHBIE

YMEHHE $ICHO, TOYHO, 'PaMOTHO M3JlaraTb CBOM MBICIIM B YCTHOW U INHCBMEHHOH peuw,
MMOHMMAaTh CMBIC]I TIOCTaBJICHHOM 3ajaud, BbICTpauUBaThb apryMEHTAllMI0, I[PUBOAUTH
MIPUMEPBI U KOHTPITPUMEPHI;

KPUTHYHOCTh MBIIUJIEHHS], YMEHHE PAaCIO3HABATh JIOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT (haKTa,

MIpEJICTaBICHUE O MAaTeMaTH4YeCKOW Hayke Kak cdepe 4YeIoBe4YeCKOW NesTeNbHOCTH, 00
JTanax ee pa3BUTHUs, O €€ 3HAUMMOCTH I Pa3BUTHS LIUBUIIN3AIINY;

KpEaTUBHOCTh MBIIUJICHUS, WHUIMATHBA, HAXOJAYUBOCTb, AaKTUBHOCTh IpPU PpPEUICHUH
MaTeMaTHYeCKUX 3a/1a4;

yMEHHE KOHTPOJUPOBATh MPOLECC U Pe3yIbTaT yueOHO MaTeMaTHuYecKon NesITeIbHOCTH;
CHOCOOHOCTh K SMOIMOHAJIbHOMY BOCIPHUSATHIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajad,
penieHui, paccyK1CHHI.

MeTtanpeaMeTHbIe

yMEHHE BHAETh MaTEMaTHYECKYIO 3a/ladyy B KOHTEKCTE MPOOJIEMHON CUTyallud B APYTUX
JTUCHUIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

YMEHHE HaXOIUTh B PA3JIMYHBIX MCTOUYHUKAX HMH(MOPMALHIO, HEOOXOIUMYIO JJIsl pelieHus
MaTeMaTHYeCKUX MpoOieM, U MPEICTaBIsATh €€ B MOHITHON (opme, IpUHUMATh PEIICHUE B
YCJIOBUSIX HETIOJHOM ¥ M30BITOYHOM, TOYHON W BEPOSITHOCTHON MH(MOpMAITUH;

yMEHHE MOHHMAaTh W HUCIOJb30BaTh MaTeMaTUYeCKHE CPEACTBa HArjasAHOCTU (Trpadukw,
JrarpamMmbl, TaOIUIbI, CXEMBI U JIp.) AJIS WITIOCTPALlMU, HHTEPIIPETAlluU, apryMEHTAIINH;
YMEHHE BBIJIBUTaTh TUIIOTE3bl NMPU PELICHUU y4EOHBIX 3a7a4 U MOHUMAaTh HEOOXOJAUMOCTh
WX MPOBEPKH;

yMEHHE MPUMEHSITh HHIYKTHBHbIE W JIEAYKTUBHBIE CHOCOOBI PAaCCyXICHWUM, BUICTbH
pa3IUyYHbIE CTpATETUH PEUICHUS 3a/1a4;

MOHUMAaHHE CYIIHOCTH AITOPUTMUYECKUX TPEANUCaHUi U YMEHHE JIeHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBHUThH II€NIM, BHIOUPATh M CO3/1aBaTh alTOPUTMBI JUIS PELICHUS
y4eOHBIX MaTeMaTHYECKUX poodIieM;

YMEHHE TUIAHUPOBATh U OCYLIECTBIISTH JESATENIbHOCTh, HAMPABJICHHYIO Ha PELICHUE 3a/1a4
HCCIIE0BATEIBCKOTO XapaKTepa;

MepBOHAYATbHBIE MPEICTaBICHHS 00 HIeSX U O METOJaX MaTeMaTHKU KaK YHHBEPCAIbHOM
SI3bIKE€ HAYKU U TEXHUKHU, O CPEJCTBE MOJECIUPOBAHUS SABJICHUM U MPOLIECCOB.

IIpenmeTHbie pe3yJIbTaThI
I'eomeTpuuyeckue purypbl

OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIMH F'€OMETPHUUECKUX PUTYP;



— W3BJIEKAaTh WH(MOPMAIMIO O TEOMETPUYECKUX (HUrypax, MPEJCTABICHHYIO Ha 4YepTexax B
SIBHOM BH]JIE;
— TNPUMEHATH JJIS PElICHHUs 33734 reoMeTpudeckue (axThl, ecIH YCIOBHS MX NMPUMEHEHUS
3aJaHbl B IBHOU (opme;
— pemaTh 33/1a4M HA HaX0X/ICHHE TeOMETPUUECKUX BETMYHUH 10 00pa3aM Wi aIrOPUTMaM.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
— HCIOJIb30BaTh CBOMCTBA TEOMETPHUYECKUMX (GUTYp Uil pELICHHs THUIOBBIX 33724,
BO3ZHUKAIOIIMX B CUTYaIUsX NOBCEAHEBHOM KU3HU, 3a/1a4 IPAKTUUECKOIO COJIEPKAHUS.
OTHOmEeHNs
— OmepupoBate Ha 0a30BOM YpPOBHE IMOHSTHUSMHU: PABEHCTBO (QHUTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYroJIbHUKOB, apaJlIeIbHOCTD MPSMBIX, HEPIEHIUKYIIPHOCTD MPSAMBIX, YIJIbI
MEXTy TPSMBIMU, IEPIICHANKYIISP, HAKJIOHHAS, TIPOCKITHUSI.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
— HCHOJb30BaTh OTHOILEHHUS JUI PEIIeHUs MPOCTEHIINX 3aJay, BO3HUKAIOIIUX B pealbHON
KU3HH.
N3mepeHust u BLIYMCIEHHS
— BpINoaHATE U3MEpEHUE JUIMH, PACCTOSIHUIM, BEMYUH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB AJIs
W3MEPEHUH JIIMH U YTJIO0B;
— TpUMEHATH (GOPMYJIbI IEPUMETPA, IJIOMAAN U 00bEMA, IIIOIIAIN MOBEPXHOCTH OTIEIIbHBIX
MHOTOTPaHHUKOB MPY BBIUMCICHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBHH;
— mnpumeHatb Teopemy Ilucdaropa, 0a30Bble TPUTOHOMETPHUUECKHE COOTHOIIECHUS IS
BBIUHCIICHUS JUIHH, PACCTOSTHUM, IJIOMAJEH B MPOCTEUIIINX CIydasiX.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
—  BBIUKCIATH PACCTOSIHUS HA MECTHOCTH B CTAaHIAPTHBIX CUTYALUSX, IUIONIAN B MPOCTEHIITNX
Cllydasix, MIPUMEHATh (GOPMYJIbI B MPOCTEUIITNX CUTYAIUSAX B IIOBCETHEBHOM KU3HU.
I'eomeTpuueckune nocTpoeHus
— MHM3obpaxaTs TUMOBBIE TUIOCKUE GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C TMIOMOIIIBIO
UHCTPYMEHTOB.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
—  BBINOJHATH MPOCTEUIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIMMBIE B PEAIbHOM JKHU3HH.
I'eomeTpuueckne npeodpa3zoBaHus
— Crpourts ¢urypy, CHMMETPUYHYIO JaHHOHN (UType OTHOCUTEIBHO OCH U TOUKHU.
B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:
— pacro3HaBaTh ABMW)KEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;
— Ppacro3HaBaTh CUMMETpPUYHBIE (PUTYPHI B OKPY)KAIOIIEM MHUPE.
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH
— OmnepupoBarh Ha 0a30BOM ypOBHE TMOHSATHSIMH BEKTOp, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpa Ha YHCII0,KOOPINHATHI Ha MIIOCKOCTH;
— OmIpenensaTh NPUOIMKEHHO KOOPAMHATHI TOUYKU MO €€ M300paKeHHIO0 Ha KOOPAWHATHOM
MJIOCKOCTH.
B noBcegHeBHOI KU3HM U NP U3YYEHUH APYTUX MPeIMETOB:
— HCHOJBb30BaTh BEKTOPHI U1 PEIICHHs IPOCTEHIIMX 3aJad Ha OIPENEICHHE CKOpPOCTU
OTHOCHUTEIILHOTO JIBIKEHUSI.
Hcropust MaTeMaTHKHU



OnuceiBaTh OTHENbHBIE BBIJAIOIIMECS PE3YAbTaThl, IIOJYYEHHBIE B XOJE€ pa3BUTHUS
MAaTE€MAaTUKHU KAK HAyKH;

3HaTh IIPUMEPBI MATEMATHYECKUX OTKPBITUM M HUX aBTOPOB, B CBA3U C OTCUECTBECHHOU U
BCEMUPHOU UCTOPUEH;

IIOHUMATb POJIb MATCMATHKU B Pa3BUTUU Poccum.

MeToabl MAaTEMATHKH

BeiOupare moaxonsdmmuid  M3YYEHHBIA METOA ISl PEIIeHHUH HW3YYCHHBIX  THIIOB
MaTeMaTHYECKUX 3a/1a4;

[IpuBoguTe  mpUMEPBl  MaTeMaTU4YECKUX  3aKOHOMEPHOCTEH B OKpYXKaolIeu
JNEMUCTBUTENBHOCTU U IPOM3BEICHUSIX UCKYCCTBA.

BbINyCKHUMK MOJYYUT BO3MOXKHOCTH HAy4dyuThCs B 7-9 kmaccax Juid oOecrieueHus: BO3MOKHOCTH

YCHENTHOTO MPOJ0JIKEHUs 00pa3oBaHus Ha 6a30BOM YpOBHE

I'eomeTrpuueckue purypsoi

OnepupoBaTh NOHATHUSAMH T'€OMETPUUECKUX PUTYD;

U3BJIEKaTh, WHTEPIPETUPOBaTh U MpeoOpa3oBbIBaTh HMHPOPMALMIO O T'€OMETPUUYECKUX
¢burypax, IpeJCcTaBIeHHYIO Ha YepTexax;

MIPUMEHTh TeoMeTpruyeckue (akThl JJIs pelIeHUs 3a/ady, B TOM YHCIE, IPEaNoararomnx
HECKOJIbKO IIaroB peueHus;

(dbopMynupoBaTh B MPOCTEHIINX CIIydasiX CBONCTBA U MPU3HAKU DUTYD;

JIOKa3bIBaTh FT€OMETPHUYECKHUE YTBEPKIACHMUS,

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

UCIOJIb30BAaTh CBOWCTBA TEOMETPUYECKUX (UIyp s pelieHus 3aJad MNPaKTHYECKOIo
XapakTepa U 3a/1a4 U3 CMEKHBIX AUCLUIIINH.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

HCII0JIB30BaTh OTHOIICHHA JIs1 pCHICHUSA 3a/la4, BOSHUKAIOIIUX B peaJIBHOfI KU3HU.

I/I3MepeHI/lﬂ U BBIYUCJICHUSA

OnepupoBaTh NPeACTABICHUAMHU O JUIMHE, IUIOH[a1, 00bEME Kak BenuunHamMu. [IpuMeHsTh
teopemy [lucdaropa, hopmynsl niomaau, o0bEMa Mpu pelieHUd MHOTOIIAroBBIX 3a/1ad, B
KOTOPBIX HE BCE JaHHBIE MPE/ICTABICHBI SIBHO, a TPEOYIOT BHIYHCICHUH, OllEpUpOBaTh OoJjiee
HIUPOKUM KOJIMYECTBOM (HOPMYJ JJIUHBI, TUIOMIAIU, 00bEMA, BBIYUCIATH XapaKTEPUCTUKU
KOMOuHaIMii Guryp (OKpy>KHOCTEH MU MHOTOYTOJBHUKOB) BBIYHUCISATH PACCTOSIHUS MEXIY
burypamu, IpuUMEHSITh TPUTOHOMETpHYECKHUE (GOPMYIIBI 1711 BEIUMCICHH B 00JIee CIIOKHBIX
Cllydasix, MPOBOJAUTH BHIUMCIICHHSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIIEHHOCTH;
MIPOBOJUTH MPOCTHIE BHIYMCICHUS HA 00bEMHBIX Telax;

(dbopMynupoBaTh 3a/1a4K Ha BEIYMCICHUE JJIMH, TUIOMIaIel 1 00bEMOB U peliaTh UX.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

MMPpOBOAWUTDL BBIYUCIICHUA HA MCCTHOCTH;,
MIPHUMCHSTH CI)OpMy.]'IBI IIPpU BBIYUCJIICHUAX B CMCIKHBIX y‘Ie6HHX npeamMeTax, B Oprmanmeﬁ
JIECTBUTEIILHOCTH.

I'eomeTpuyeckue NoCTpoeHns

I/I306pa)KaTB reoOMETPHUYICCKUC q)HprBI 10 TCKCTOBOMY U CUMBOJIBHOMY OITUCAHUTO,
CBO6OI[HO ONCpHUpOBaATH IlepTé)KHI:IMI/I HHCTPYMCHTAMU B HCCJIOKHBIX ClIydasX,



— BBINOJHATh IIOCTPOEHHUS TPEYrOJbHUKOB, INPUMEHATh OTAEIbHBIE METOJbI IOCTPOECHMM
LHUPKYJIEM U JIMHEWKON U IPOBOJAUTH MPOCTENIINE UCCIIEIOBAHNUS YNCIIA PELICHHIA;

— wu300pakaTb THUIIOBBIC IUIOCKHE (UTYpPHI U OOBEMHBIC Tela C TMOMOIIBIO MPOCTEHIINX
KOMITIBIOTEPHBIX HHCTPYMEHTOB.

B noBcegHeBHOM JKU3HM U NPH U3YyYEeHUH APYTUX NPeJIMeTOB:
—  BBINIOJHATH MPOCTEUIINE TIOCTPOCHUS HA MECTHOCTH, HEOOXOJMMBIE B PEaIbHOM JKU3HU
— OLICHUBATh pa3Mepbl peaibHbIX 00bEKTOB OKPYKAIOIIETO MUPA.

IIpeoOpazoBanus

— OmnepupoBarh NOHATHEM JABMKEHUS M IpeoOpa3oBaHusi MNOJA00MS, BIAAETh IpUEMaMU
oCTpOoeHHst GUTYP C UCTIOIB30BAHUEM JBIDKEHHI U MPEOOpa3oBaHUi 10100us, TIPUMEHSTh
MOJIy4YE€HHBIE 3HAHUS U ONBIT MOCTPOCHUI B CMEXKHBIX MPEIMETaX U B PEAbHBIX CUTYalUSIX
OKPYXKAIOIIEro MUPA;

— CTpouTh (QUrypy, NOJOOHYIO JaHHOW, TIIOJH30BATHCS CBOMCTBAMH TOAOOUS IS
000CHOBaHMUSI CBOMCTB QUryp;

— TPUMEHATH CBOMCTBA JBWKEHMM Ui MPOBEIEHHS NMPOCTEHIINX OOOCHOBAHUN CBOMCTB
¢uryp.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:
— TPUMEHATH CBOMCTBA IBWKEHUI U MPUMEHATH MOJ00HUE /17151 HOCTPOEHUI U BHIYMCIICHUI.
BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

— OrnepupoBaTh NMOHATHSIMHU BEKTOp, CyMMa, pa3HOCTb BEKTOPOB, IIPOU3BEICHHUE BEKTOpA Ha
YHUCJIO, YroJI MEXJY BEKTOPaMHM, CKAIIPHOE NPOU3BEACHHE BEKTOPOB, KOOPIWHATHI Ha
IIJIOCKOCTH, KOOPANHATHI BEKTOPA;

— BBINOJHATH JACWCTBUS HAJ BEKTOpaMH (CIIOKEHHE, BbIUMTAHUE, YMHOXXEHHE Ha YHUCIO),
BBIUUCIIATh CKAIIPHOE MPOU3BEICHUE, ONPENENATh B MPOCTEUINUX CIIy4asX yroia MExIy
BEKTOPAMH, BBINOJHATH PA3JIOKEHHE BEKTOpPA HA COCTABJISIOLIME, TPUMEHSATh MOJTYy4CHHbBIE
3HaHUS B (PU3HKE, TOJIB30BATHCSA (HOPMYSION BBIYMCICHHS PACCTOSHHS MEXKIY TOYKAMU IO
M3BECTHBIM KOOPAMHATAM, HCIOJIb30BaTh YpaBHEHUS (DUTYD JUTs peleHus 3a1ay;

— IPUMEHATHh BEKTOPbI U KOOPAWHATHI JJI PEUICHUSI TEOMETPUUECKUX 3a/1a4 Ha BBIYHMCIICHHUE
JUIMH, YTJIOB.

B noBcegHeBHOM KU3HM U IIPH U3YyYEHHH APYTHX NPeIMETOB:

— HCHOJb30BaTh MOHITHS BEKTOPOB M KOOPIMHAT JJIsl pelieHus 3a1a4 no ¢usuke, reorpaduu

U APYTrUM y4eOHBIM IpeaMETaM.
Hcropust maTeMaTuKku

— XapakTepu3oBaTh BKJIaJ BBIJAIOIIMXCA MATEMaTUKOB B pPa3BUTHE MaTEeMaTUKU M HWHBIX
Hay4YHBIX o0acTei;

— IIOHMMATh POJIb MATEMATHKHU B pa3BuTHH Poccun.

MeTtoabl MaTeMaTHKH

— MHcnonw3ys u3ydeHHble METO/IbI, IPOBOAUTH JI0KA3aTEIbCTBO, BHIIIOIHATH OMIPOBEPKEHUE;

— BBIOMpaTh U3YYEHHBIE METO/Ibl U X KOMOMHALIMY JUI PEeLICHHUs] MaTeMAaTH4YECKUX 3a/ay;

— HCHOJb30BaTh MATEMaTUYECKHE 3HAHUS JJIs ONMCAHMS 3aKOHOMEPHOCTEW B OKpYXKarolleu
JNEVCTBUTEIBHOCTH U IPOM3BEIICHUAX UCKYCCTBA;

— TPUMEHATH MPOCTEUIINE NPOrPaMMHBIE CpEACTBA M AIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPY PEILIEHUU MAaTEMAaTUYECKUX 3a]au.



IIpenmeTHble pe3yJibTaThl 0CBOCHHUSI POrPaAaMMBbI Y4eOHOI0 Kypca K KOHIY 00y4eHHs
B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YTJIOB, HAXOJUTD C UX MMOMOIIBIO pa3IHIHbIE
JIEMEHTHl MPSAMOYTOJIbHOTO TPEYTrOJbHUKA (CPELIEHHE NPSIMOYTOJbHBIX TPEYTOJbHUKOBY).
Haxonuts (c IIOMOUIBIO KaJIbKYJISITOpa) JUITHBI 51 YIJIBI
IUTSl HETaOJIMYHBIX 3HAUCHHH.

[Tonme3oBaThbes (hopMynaMu NPUBENCHUS W OCHOBHBIM TPUTOHOMETPHUECKHUM TOXKIECTBOM
JUIS. HAXOXJACHUS COOTHOILIEHUN MEX]Ty TPUTOHOMETPUUYECKUMU BETUUYUHAMMU.

Hcnonb30BaTh TEOpPEMbl CUHYCOB UM KOCHHYCOB JUISl HAXOXKJIEHUS Pa3INMYHbIX 3JIEMEHTOB
TPEYroJIbHUKA («pELIEHUE TPEYroJIbHUKOBY), IPUMEHATh UX MPU PELICHUU N'€OMETPUUYECKHX 3a/1au.

Bnaners moHsTHSAMU TpeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB IOJOOHBIX
¢uryp. [lonb3oBaThcsi CBOMCTBaMU MOJOOUS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUMCIATH JUITMHBI U
HaxOJIUTh YTJIBI y M0100HBIX ¢buryp. [IpumeHnATH CBOICTBA noio0us
B MIPAaKTUYECKUX 3aJauyax. YMeTh NPUBOJUTH IPUMEPHI OJOOHBIX GUTYp B OKPYKAIOIIEM MHpE.

[Tonb3oBaTbcsl TeOpeMaMu O TMPOU3BEACHUM OTPE3KOB XOpJ, O IMPOU3BEICHUH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaTbcst BEKTOpamMH, IOHUMAaThb MX TeOMETpUYEecKHil u (Qusnueckuil cmbIci,
MPUMEHATh MX B pELIEHUU TeoMeTpudYeckux U (usnueckux 3anad. llpuMeHATs ckanspHOe
MIPOM3BEICHNE BEKTOPOB I HAX0XK/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAWMHAT HA IJIOCKOCTH, MPUMEHSITh €ro B pelIeHUd
r€OMETPUYECKUX U MPAKTUYECKUX 3a]au.

Bnagerp mOHATHUSMU TPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JYyTd
OKPY’)KHOCTM M DAaJMaHHOW  Mepbl  yIya, yMETh  BBIUMCIATH  IUIOAAbL  Kpyra
u ero yacred. [IpuMeHsaTs noay4eHHbIE yMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM LEHTpPbI) CUMMETpUM GUTyp, HNPUMEHSTh JBHKEHMS IUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

[IpuMeHATh MOJTydeHHBIE 3HAHWS HA NPAKTUKE — CTPOUTH MATEMATHYECKUE MOJACIH Ul
3a1a4 peabHOI KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BBIYHCIICHUS
c IIPUMEHEHUEM noo0us U TPUTOHOMETPUYECKUX GbyHKUnI (monb3ysCh,
re Heo0X0IMMO, KaJbKYJISITOPOM).



TemaTn4eckoe IJIAHUPOBAaHUE

Hara

Tema ypoxka Bunb! xoHTpOIIA

TIaH
dakr

IoBTopenue 7-8 kiacca (6 yacos)

NunuBuyanbHbIA
I'eomerpuueckue GUrypsl 1 UX Buemnuit

cBoiicTBa. 3mepenue 01.09 Texymuit
Tr€OMETPUYECKUX BEJIUYHUH. [TuceMeHHas JOMaIIHSS
paborta

NunuBuyanbHbIA
Bremamni
Tpeyronpauk. Muoroyronsauk. | 04.09 Texymmit

IIncemMennas momMantHss
paborta

NunuBuyanbHbIN
Bremnamnii

[Tnomanu duryp 08.09 Texymmit

IInceMennas momMantHss
paborta

NunuBuyanbHbIN
Buemaui

[TomoOHbIE TPEYTOTBHUKHI 11.09 Texymmit

ITnceMenHas qoManrgsasa
paborta

NunuBuyanbHbIN
Buennuii

OKpYXHOCTB 15.09 Texymmit

[TucemeHHas JOMAIIHSAS
pabora

BxosiHO# KOHTPOJIb 3a KypC

[TucbMeHHast KOHTPOJIbHAS
reoMeTpun 7-8 Kiacca 18.09 p

pabora

Metoa koopauHat B npocrpancrse (10 1)

WNHauBunyanbHbIN
Buemuui

22.09 Texymnii

IIuceMeHHas JoManTHsA
pabota

[Tonstue Bexropa. PaBeHCTBO
BEKTOPOB

NunuBuyansHbIi
OTkiagpIBaHuE BEKTOpPA OT 2509 Breniaunii
JTaHHOU TOYKHU ' Texymmit

ITuceMeHHass JoOMaIIHIS
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paborta

NunuBuyanbHbIA
Brenianii
BBoaubIit
9. CrnosxeHue BEKTOpOB 29.09 A
[TnceMeHHas KOHTPOJIbHAS
paboTa 1o BapuaHTaM
Jlomamnsis padorta
Brrauranme BEKTOPOB.
10. C.P Nol p 02.10 NunuBunyanbHas padota
NunuBuyanbHbIA
11 AKCHOMBI INTAHUMETPUU 06.10 Buemnuit
Koppekuus
Jomamnsis padota
NunuBuyanbHbIA
12, HexoTtopsie cBeneHus o 09.10 Brentnni
Pa3BUTHH T€OMETPUN Koppekmust
Jomamnsis padota
NunuBuyanbHbIA
13, [IpousBenenne BekTopa Ha 13.10 Bremnuit
YHCIIO. Koppekuus
Jomamnsist pabota
[IpuMeHeHne BEKTOPOB K
14. 16.10 NunuBuayanbHas padborta
pemennto 3anay .C. P. No 2 JHBHALY p
NunuBuyanbHbINA
Cpenuss TUHUS TpamleIiH. Bremamni
15. pex patelt 20.10
Koppeknus
Jomamrasist pabota
NunuBuyanbHbIN
Bremumni
KonTtponbnas padora Nel. -
16. MeTtoa KoopaAuHAT B 23.10 ym
[TucbMeHHas KOHTPOJIbHAS
NMPOCTPAHCTBE
paboTa 1o BapuaHTam
Jomamrnss pabota
Metoa koopaunat (10 1)
Paznoxxenue BekTopa Ha WuauBuayanbHbIi
17 IUIOCKOCTH. 27.1 Buemnunii
' 0 Koppexknus
Jomarnrnss pabota
Koopaunats! BekTOpa. WuauBuayanbHbIi
18 30.1 Buemnunii
' 0 Koppexknuus
Jlomarnss pabora
CBs3b MEX Iy KOOpAUHATAMHU Y uBrayaibHbIi
iy pa 10.1 Baemrnwni
19. BEKTOpa U KOOPJIMHATAMH €TI0
1 Koppekuus
Hayaja ¥ KOHIIa
Jlomarnss pabora
20 [IpocTeitmme 3agauu B 13.1 WuauBuayanbHbIi
' KOOpAMHATAX 1 Baemrnuni
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C.P.Ne3 Koppekuus
Jlomamnss padora
NunuBuyanbHbIA
21 YpaBHEHHE JIMHUM HA 17.1 Brennuii
' IIJIOCKOCTH 1 Koppekuus
Jomamnsis pabota
NunuBuyanbHbIA
20.1 Buemnui
22. YpaBHEHHE OKPYKHOCTH
1 Koppekuus
Jomamnsis padota
041 NunuBuyanbHbIA
23. VYpaBHeHue npsmon 1 ' B3aumoxoHTpOIBL
Texymmit
NunuBuyanbHbIA
24 C. P. Ne 4 «YpaBHeHue 27.1 Buemnwnit
' OKPYKHOCTH U MPAMOID» 1 Koppeknus
Jomamnsis padota
NuaauBnayambHBIH
Pemrenne 3agay mo reme 01.1 JHBHILY
25. B3anMokoHTpOITH
«Meto1 KoOpIUHATY» 2 .
Texymmit
NunuBuyanbHbIA
Bremawni
26 KonTposneHast padota 2. Meton | 04.1 Texymuit
' KOOPAHHAT 2 [TuceMeHHass KOHTPOJIbHAS
paboTa 1Mo BapuaHTam
Homarnrasis pabota
CooTHOLIEHUS MKy CTOPOHAMH U yrJIaMu TpeyrojbHuka (11 4)
NunuBuyanbHbIN
08.1 Buemnui
27. CuHyC, KOCUHYC, TAHT€HC yTJjia
2 Koppexknus
Homarnrnss pabota
OcHOBHOE .
NHauBuyatbHBINA
TPUTOHOMETPUIECKOE o
11.1 Buemnui
28. TOX1eCTBO. DOPMYITBI
2 Koppexknus
TIPHBC/CHHA. Homarnrnss pabota
C.P.Ne5
WNHauBunyanbHbIN
Buemuui
Koppexmus
DopMmyIbl 171 BHIYUCICHUS 15.1 PpeKil
29. KOODIMHAT TOUKIL 5 CamocrosrenbHas padoTta
pa 1o BapuanTam JloMarHss
camocCTosTeNbHas paboTa
10 BapuaHTaM
NunuBuyansHbIi
Teopema o miomagu >
p fman 18.1 Buenaui
30. TPEYTrOJIbHUKA
CP N\eé 2 Koppexkuus
T Jomanrusis pabota
31. Teopema cuHycoB 22.1 WMuauBuayalbHbIN
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2 Buenunii
Koppekuus
Jlomamnss pabora
NunuBuyanbHbIA
25.1 Buenunii
32. Teopema kocuHYCOB
2 Koppekuus
Jlomamnsis padorta
KonTtponsnas pabora 3.
[TnceMeHHass KOHTPOJIbHAS
CooTHOIIEHUS MEKITY 29.1
33. paboTa o BapuaHTam
CTOPOHAMH M YIJIAMH 2
TPEYrojbHUKA
NuuBuayanbHbIN
Pewrenne TpeyroibHUKOB. JMBHLY
12.0 Brenmanii
34. N3meputenbHble pabOTHI.
1 Koppeknus
Jomamnsis padota
NuuBuayanbHbBIN
Yron Mexay BEKTOpaMH. AMBIAY
15.0 Brenmanii
35. CkansipHO€ TTPOU3BEACHUE
1 Koppeknus
BEKTOPOB.
Jomamnsist pabota
CkansipHO€ MPOU3BEJICHHE B NunuBuyanbHbINA
36 KOOpJIUHaTaXx. 19.0 Buemnuit
' CkansipHoe npousBesieHue u ero | 1 Koppeknus
CBOWCTBA. Jomamrasist pabota
NunuBuyanbHbINA
37 C. P. No 7 «Pemenue 22.0 Buemnuit
' TPEYrOJIbHUKA» 1 Koppexknus
Jomamrasist pabota
[IpaBunbHBI MHOTOYTOJIbHHUK. NunuBuyanbHbIN
38 OKpyXHOCTB, ONTUCaHHas 0kojo | 26.0 Bremamit
' MPaBUWIILHOTO MHOTOYTOJIbHUKA. | 1 Koppexknus
Homarnrnss paboTa
OKpyXHOCTb, BIICAaHHAs B NunuBuyanbHbIN
39 MPaBUIILHBIN MHOTOYTOJIbHHK. 29.0 Bremrauit
' 1 Koppexknus
Homarnrnss pabota
HuTerparus ¢ anre6poi.
DopMmyIbl 171 BHIYUCICHUS WuauBuayanbHbIi
40 TJIOIAIN TTPaBUIILHOTO 02.0 Bremrnui
' MHOTOYTOJIbHUKA, €r0 CTOPOHBI | 2 Koppekuus
U paauyca BIIUCAHHOU Jomamnusis padota
OKPY>KHOCTH.
WNHauBunyanbHbIN
[TocTpoenue npaBuUIBLHOTO JHBHLY
05.0 Bueurnuit
41. MHOTOYT'OJIbHUKA
2 Koppekuus
C.P. Ne 8
Jlomarnss pabora
NunuBuyansHbIi
42 JlnrHa OKpY>KHOCTH 09.0 Breumnii
' Py 2 Koppekuus
Jlomarnss padorta
43. [Tnomans kpyra 12.0 WuauBuayanbHbIi
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2 Buenunii
Koppekuus
Jlomamnss pabora
NunuBuyanbHbIA
44. [Inomanb KpyroBoro cerMeHTa 16.0 Breummii
2 Koppekuus
Jlomamnsis padorta
NunuBuyanbHbIi
45 OxpyxHocTb. Kpyr. 19.0 Bremauit
' 2 Koppekuus
Jomamnsis pabota
NunuBuyanbHbIA
16 Pemenue 3agau. [IpaBusbHbIe 23.0 Brenruunii
' MHOTOYT'OJIbHUKH 2 Koppekmust
Jomamnsis padota
47. I(jp}l;»Ng 9 « OxpyxHOCTE, 36'0 NuauBuayansHas paboTa
NunuBuyanbHbIA
01.0 Buemnauit
48. Pemenue 3agau. Kpyr 3 Koppexuus
Jomamnsist pabota
KountponbHas pabora 4. Jlnuna 04.0 IIncebMeHHast KOHTPOJIbHAS
49, OKPY>KHOCTH M ILUIOIIAb 3 ' paboTa 1Mo BapuaHTam
Kpyra Jomamusist pabota
50 OroOpaskeHne mIoCKOCTH Ha 11.0 .
' ceOs1. [ToHsATHE JBIKCHUSL. 3 VB nuBuyanbHbIid
Buennuii
OceBasi cHMMETpHUSL. 15.0 Koppeknus
o1,
LlenTpanbHas cuMMeTpus. 3 Jomamnusis padota
NunuBuyanbHbIN
. 18.0 o
52. [TapanensHbIN IEPEHOC. 3 Bremrauit
Koppeknus
22.0
53. [ToBopoT 3 Homarnrnss pabora
[IpakTnueckas pabora
< 25.0
54, «[TapamienbHbIi MEPEHOC U 3 [TpakTruueckas pabota
IOBOPOT)
29.0
55. Pewtenue 3amay 3 WuauBuayansHas paboTa
WNHauBunyanbHbIN
Buennuii
56 KontponbHas padoTa 5. 08.0 Texymuit
' JBuskeHust 4 [TuceMeHHast KOHTPOJIbHAS
paboTa Mo BapraHTam
Jlomarnss pabora
HauanbHble cBeeHHs1 U3 cTepeoMeTpHu (8 4)
57. Mtuororpannuk. [Ipuzma 12.0 HHHHBHIEyaHBHHH
4 Buenuuii
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15.0

Koppekuus

58. Hapannenerunes 4 Jomamnusis pabora
IInpamua
NunuBuyanbHbIA
59. OObeM Tena 19.0 Breummii
4 Koppekuus
Jlomamnsis padorta
22.0 NHnuBunyanbHbIM
60. Humanp 4 Buemnui
26.0 Koppexmwst
61. Konye 4 Jomamnsis padota
NunuBuyanbHbIA
29.0 Bremrauit
62. Cdepa u map 4 Koppexuus
Jomamnsis padota
[IpakTnueckas pabora HHHHBHIﬂyaHBHHH
. 03.0 Bremrauit
63. «IToctpoenune n3obpaxxeHnit Ha
TIJIOCKOCTH TEJT BPAIICHUS» > Koppeua
patll ) Jomamrasist pabota
NunuBuyanbHbIN
Buemnaui
KonTponsHas paborta 6. 06.0 Texymuii
64. HauanbHble cBeleHUs U3
5 [TuceMeHHast KOHTPOJIbHAS
cTepeoMeTpun
paboTa 1o BapHaHTaMm
Jomanrasis pabota
IoBTOpenue (44)
NunuBuyanbHbIN
65 Pemenue TecToBbIX 10.0 Buemnuit
' reOMETPUUYECKUX 3a]1a4 5 Koppeknus
Jomamrasist pabota
HUTorosasi KOHTPOJILHASA 13.0 ITHCEMEHHAA KOHTPOIILHAA
606. paboTa 1o BapuaHTam
pabora 5
NunuBuyanbHbIN
TpeyroJibHUK . 17.0 Bremrauit
67.
MHOroyrojabHUKH 5 Koppeknus
Homarnrnss pabota
WNHauBunyanbHbIN
68 OxpyxHoctb. Kpyr. Ilnomamu. | 20.0 Bremrnui
' Bexkrop 5 Koppexknuus

Jomarnrnss pabota
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