MKOVY «ManoMocToBCKast OCHOBHas 00meoOpasoBaTeibHas IKOIa»

ITpunsTo
Ha 3acelaHuH
1IeIarOruYecKoro CoBeTa

[Tporokon Ne 2 ot
«31» aBrycra 20181

PaGouasi mporpaMma y4e0HOro npeamera (kypca)

«Maremartuka. I'eomeTpus.»
(®1roc)

7 - 9 knacc

2018



INOACHUTEJIBHASA 3ATINCKA

PaGouass mporpamma mo y4yeOHOMY mpeamery «l'eoMeTpuu» Ha YpPOBEHb OCHOBHOTO OOIIEro
obpazoBanus (7-9 kiaccel, 6a30BbIi ypoBeHb) (nanee Pabouas mporpamma) cocraBieHa B COOTBETCTBHH C
TpeboBanusiMu denepanbHOro rocyJapcTBEHHOTO CTaHAApTa OCHOBHOTO 00IIEero 00pa3oBaHUs U HA OCHOBE
aBTopckoi porpammel A.I'. Mep3msik, B.b. [Tononckuit, M.C. fxup, E.B. byniko (MaremaTtuka: mporpaMMbl
: 5-11 kmaccel A.I'. Mepsisik, B.B. ITononckuii, M.C. Skup, E.B. Byrko /.—M. : Benrana-I'pad, 2014)

[IporpaMmma mo reomMeTpuu cocTaBieHa Ha OocHoBe DyHIAMEHTAIBHOIO SApa COAEpXKaHHUS OOILero

oOpa3oBaHHH, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS 0OO0pa30BaTEIbHON IMPOTrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, IPEJICTABICHHBIX B (pellepalbHOM TOCy1apCTBEHHOM 00pa30BaTEeIbHOM CTaHAapTe OCHOBHOTO
obmiero oopa3oBaHusl ¢ y4€TOM NMPEEMCTBEHHOCTH C MPUMEPHBIMH MPOTpaMMaMH JjIsi HA4YaJIbHOTO OOIIEro
O6p8,30BaHI/ISI nmo marematruke. B nporpamMme TaK¥XKXEC YYUTLIBAOTCA AOMUHHUPYIONIUC HUACU W ITOJIOKCHHA
IporpaMMbl pa3BUTUS U (OPMHPOBAHUS YHUBEPCAJIBHBIX YYEOHBIX NEHCTBUH IJIi OCHOBHOTO OOIIEro
oOpa3oBaHMs, KOTOpble oOOecreynBarOT (OPMUPOBAHUE POCCHICKOW TPaXKTAHCKOW UACHTUYHOCTH,
KOMMYHHUKATHUBHBIX Ka4eCTB JIMYHOCTH U CIIOCOOCTBYIOT POPMHUPOBAHUIO KITFOUEBON KOMIETCHLIUN — YMEeHUs
VUUMBCAL.

JlanHast mporpamma OpUEHTHUPOBaHA HA PeAIU3alUI0 CUCTEMHO-IEATEIbHOCTHOTO MOAX0/1a K MPOLIECCY
oOyueHus1, KOTOPbI 00ecreunBaeT COOTBETCTBUE YUEOHOI IeATENbHOCTH YUAIIUXCS MX BO3PACTy U
WH/IMBUyAIbHOMY Pa3BUTHIO, a TAK)KE IOCTPOCHHUE Pa3HOOOPA3HBIX 00pa30BaTEIbHBIX WHANBUYAIbHBIX
TPAEKTOPHUH JJI Ka)KJI0I0 Y4aIEerocs, B TOM YUCIIE I ONAPEHHBIX JIETEH.

N3yuenue yuebHoro npeamera «l'eomerpusi» B 7-9 kiaccax Ha 0a30BOM YPOBHE HalpaBiI€HO Ha
JTOCTIDKEHHE CIEAyIome ueau: ¢GOpMHPOBAHME KadyeCTB JIMYHOCTH, HEOOXOJUWMBIX YEJIOBEKY st
MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOILIECTBE, CBOMCTBEHHBIX MaTEMaTHYECKON JIEATEIbHOCTH: ICHOCTH U
TOYHOCTH  MBICIIM, KPUTUYHOCTU  MBILUICHUS, WHTYULUHU, JIOTUYECKOIO  MBIILIEHUSA, 3JIEMEHTOB
QITOPUTMUYECKON  KYJIBTYPHl, MPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIHOCOOHOCTH K MPEOAOJICHHIO
TPYQHOCTEH; OBIAJCHUE CHCTEMON MaTeMaTHYeCKHX 3HAHUM U yMEHUI, HEOOXOMUMBIX [JIsl MPUMEHEHHUS B
MPAKTUYECKON ACSITETbHOCTH, U3YUYEHUS! CMEKHBIX JUCIHILINH, POIOJDKEHUS 00pa30BaHHUs.

Hcxons u3 nenu oOydyeHrne HampaBjieHO Ha PEIeHHE CIEeIYIOIMINX 3a4a4:

. dbopMUpOBaHHE MOTHMBAIIMM HM3YyYEHUS MaTEeMaTHKH, TOTOBHOCTH M CIIOCOOHOCTH Yydaluxcs K
CaMOpPa3BUTHIO, JIMYHOCTHOMY CaMOOIPEIEICHHUIO, IOCTPOCHUIO MHIUBUIYalbHOW TpPAEKTOPHUH B
U3Y4YEHUHU MTPEeIMETa;

. dopmupoBaHHe Yy O0ydYaroImuXcs CHOCOOHOCTH K OpraHM3alluM CBOEH yueOHOH JesTeIbHOCTH
MOCPEJICTBOM  OCBOCHHMSI JIMYHOCTHBIX, TIO3HABATEIbHBIX, PETYISTUBHBIX W KOMMYHHUKATHBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA,

. dopMupoBaHue cHenUPUUECKUX I MaTeMaTUKU CTWIEH MBIIUICHUS, HEOOXOAUMBIX IS
MOJTHOLEHHOTO  (DYHKIIMOHMPOBAHUS B COBPEMEHHOM OOIIeCTBE, B YAaCTHOCTU JIOTMYECKOTO,
QITOPUTMHUYECKOTO U IBPUCTUYECKOTO.

B MOCTPOCHUHU IIPOTrPpaMMBbI O6y‘-ICHI/I5[ reoMETprun BEAYIIMMU MCTOOOJOTMYCCKUMHU OPUCHTHPAMU
BBICTYIIAIOT:
® MHTETPaTUBHBIA MOAXOJ K IMOCTPOEHHIO OOy4YeHHMs B COBPEMEHHOH IlKoJle ¢ OpueHTauueil Ha
MCTAIPEAMCTHBIC CBA3U U OTO6pa)KeHI/IC POJIM MIKOJBHBIX HNPEIMETOB B HeHOCTHOﬁ KapTUHC
OKpY’KaIOIIEero MUpPa ¥ UCTOPHUECKON PETPOCTIEKTHBE;

® COBpEMEHHBIE KOHIENIIMA MaTeMaTHYECKOro 00pa3oBaHus B 00111e00pa30BaTeIbHON IIKOJIE;

® PUHIIUI JJAYHOCTHO OPUEHTHPOBAHHOTO PA3BUBAIOIIETO OO0YUCHHSI.

[Iporpamma peanu3yeT aBTOPCKHE WU PA3BHBAIOILEIO H3YyYEHHS] F€OMETPUHU, KOTOPOE JOCTHraeTcs
0COOEHHOCTSIMU H3JIOKEHHUS] TEOPETUYECKOT0 MaTepHuaja M CHCTeMaMH YIpakKHEHUH Ha J0Ka3aTeibCTBO,
MIOCTPOEHHE, CpaBHEHUE, aHAJM3, BBIJCIEHUE TIJIABHOTO, YCTAHOBJIEHHE CBs3eH, KiaccU(pUKaIHIO,
o0oOmenne u cucremaruzanuioo. Ocob0 aKUEHTHUPYETCS COJEp)KATEIbHOE PAaCKPhITHE T€OMETPUUYECKUX
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HOHHTHﬁ, TOJIKOBAHHUC CYHNIHOCTH MATCMATHYCCKHUX MCTOIO0B U 06HaCTI/I HUX MNPUMCHCHUSA, NCMOHCTpAlUA
BO3MOXHOCTEH NPUMEHEHMsI TEOPETUYECKUX 3HAHUN I pelleHHs pa3HOOOpas3HbIX 3aJau MPHUKIATHOTO
XapakTtepa.

Pabouast mporpamMmma opueHTHpOoBaHa Ha ucrojib3oBanne Y MK:

e 7 KJjacc:

1. T'eomerpusi: 7 ximacc: y4eOHHMK JUIS ydamuxcs o0meoOpa3oBaTeNbHBIX OpTraHu3anuil /
A.I'.Mep3nsk, B.M. ITonsakos. - M.: Benrana-I'pad, 2012.

2. T'eomertpus: 7 kiacc: TUAAKTHYECKHE MaTEpHAaIIbl: MOcoOue ISl yJaluxcsi o01ieoopa3oBaTeabHbIX Op-
raam3anuii / A.I'. Mep3nsk, B.b. Tlononckuii, E.M. PabunoBuu, M.C. fxup. - M.: Bernrana-I'pag,
2013.

3. T'eometpus: 7 knacc: pabouue terpaau Nel, No2 / A.I'. Mepamsik, B.b. [lononckuii, M.C. Skup. — M.:
Benrana-I'pad, 2013.

4. Teomerpus: 7 kmacc: Mmeroamdeckoe mocooue /E.B.bymko, A.I'. Mepsnsak, B.b. Tlomonckuii, M.C.
Axup. — M.: Benrana-I'pad, 2013.

8 kiacc:

1. T'eomerpusi: 8 kimacc: y4eOHHMK I ydamiuxcsa oO0IIeoOpa3oBaTeNbHbIX OpraHu3amui /
A.I'.'Mep3nsak, B.M. I[lonskos. - M.: Benarana-I'pad, 2013.

2. T'eomertpus: 8 Kinacc: TUAAKTUYECKHE MaTEepHAIIbl: TOCOOUE ISl yJaluxcsi o01eo0pa3oBaTeabHbIX Op-
ranuzamuii / A.I'. Mep3msik, B.b. Tlononckuii, E.M. Pabunosuu, M.C. Skup. - M.: Benrana-I'pad,
2013.

3. T'eomerpus: 8 kmacc: paboune terpagu Nel, No2 / A.I'. Mepamsik, B.b. [lononckuii, M.C. Skup. — M.:
Benrana-I'pad, 2013.

4. Teomerpus: 8 kiacc: meroguueckoe nocodue /E.B.bynko, A.I'. Mep3ansk, B.b. TTomonckuii, M.C.
Axup. — M.: Benrana-I'pad, 2013.

9 kJacc:

1. Teomerpusa: 9 knacc: yueOHMK I yyamuxcs oOmeoOpa3oBaTeIbHbIX OpraHu3anuii /
A.T''Mep3nsk, B.M. [lonskos. - M.: Benrtana-I'pag, 2014.

2. T'eometpus: 9 Kimacc: MTUIAKTHYCCKHE MAaTEPHAIIBI: IIOCOOWE JIUIS yJaIIuXcsl 00Ie00pa3oBaTeIbHBIX Op-
ranuzammii / A.I'. Mep3msik, B.b. Tlononckuii, E.M. Pabunosuu, M.C. fxup. - M.: Benrana-I'pad,
2014.

3. Teomerpusi: 9 kmacc: paboune terpamu Nel, No2 / A.T'. Mepansk, B.B. [Tononckwuii, M.C. Sxup. — M.:
Benrana-I'pad, 2014.

4. Teomerpusa: 9 kmacc: meronuueckoe nocooue /E.B.bynko, A.I. Mepznsak, B.b. Ilonouckuit, M.C.
Sxup. — M.: Benrana-I'pag, 2014.

Pabowass mporpamMma CIyUT OpPHEHTHPOM TIPH TEMAaTHYECKOM IUIAHUPOBAHWHU, OIPENENseT
MHBapUaHTHYIO (00s3aTeNbHYI0) YacTh y4eOHOTO Kypca, 3a IpelelaMH KOTOPOTO OCTaeTcs BO3MOYKHOCTh
BBIOOpA BapUATUBHOW COCTABJISIONIEH coepKaHusi 00pa3oBaHMUs.

Jlnst 00s13aTeNbHOrO M3y4eHUsl y4eOHOro mpeMeTa Ha YpOBHE OCHOBHOTO 0o01ero oopazoBaHus B 5-6
Kjaccax, (enepanabHbId 0a3ucHbIM y4eOHbIM miuaH orBoguT 204 yaca (2 yaca B Henmento) u3 pacuera 34
yueOHbIE HE/IETH.

KosnuecTBo y4ueOHBIX 4acoB, HAa KOTOpoe paccuuTaHa Pabodas mporpamMma Mo T€OMETpUU IS
YPOBHSI OCHOBHOTO 00111€T0 00pa3zoBanust (7-9 kiacchl):
ABTopckas pabouas mporpamma B 7-9 kitaccax paccuntana Ha 35 ydueOHbIe HEAeu:



210 gacoB (2 gaca B HEZIEIIO).

7 xiacc: 2 gaca B Hemenro, /0 4acoB B Iof;

8 xiacc: 2 yaca B Heznento, 70 4acoB B Irof;

9 xiracc: 2 gaca B Hezmenro, /0 4acoB B Iox;

B cBsi3u ¢ TeMm, 4uTO aBTOpCKas padouas mporpaMma paccuumTaHa Ha 35 yueOHbIe Helenu, a 0a3uCHBIM
yueOHbIi man Ha 34 ydeOHbIE HeleNd, B pabouyro MporpaMMy BHECEHBI CJIeAyIolue H3MeHeHUs :

7 wjace (2 yaca B He/leJl0) — KOJMYECTBO YAaCOB HA MOBTOpPEHHE Y4eOHOro marepuajia B KOHIE
yu4eOHOTO TO/a COKpalleHO Ha 2 dYaca, KOJHMYECTBO YacOB Ha TMOBTOPEHHE B KOHIE y4eOHOTO Toja
coctaBisieT 3 4aca (B aBTOPCKOM MporpaMme S 4acoB).

8 kiacc (2 yaca B HeleJIl0) - KOJIMYECTBO YacOB Ha MOBTOPEHHE Y4eOHOro MaTepuana B KOHIIE
yueOHOro roja B paboueil mporpaMme cokpaiieHo Ha 4 uaca, U3 KOTOpBIX 2 yaca mepepachpejieieHbl Ha
MOBTOPEHHUE Kypca TeOMEeTpUH 7 Kiacca B Hadaie yueOHoro rojaa. KonmuecTBo 4acoB Ha MOBTOPEHUE B KOHIIE
yaeOHOro coctaBisieT 4 dyaca (B aBTOPCKOM mporpamme 8 vaca).

9 kaace (2 yaca B HeleNI0) - KOJUYECTBO YAacOB HAa TOBTOPEHHE Y4eOHOTO Marepuaia B KOHIIC
yueOHOro roja B paboueil mporpamMme cokpaiieHo Ha 4 yaca, U3 KOTOpPBIX 2 Yaca mepepacrnpe/esieHbl Ha
MOBTOPEHUE Kypca TEOMETpUM B Hawaie y4deOHOro roaa. KomwdyecTBo 4YacoB Ha IMOBTOPEHHE B KOHIIE
y4eOHOro rojia coctasisier 6 vacoB (B aBTopckoii nmporpamme 10 gacos).

KonnyectBo yueOHbIX Heleslb B Yy4eOHOM ToOJly pacmpeensercss M0 4YeTBEpPTAM COINIaCHO
KaJICHIApHOMY TpaduKy U YTBEPKIAETCS €KETOJHO.

B ciyuae BeInazeHus JaThl ypoKa Ha IpasJHUYHbIE THH, epeHoca [IpaBurensctBoMm PO aHel oTabixa,
BBCJICHUS KapaHTWHA (NIPUKa3 Ha OCHOBAaHWHM DACIOPSIUTENLHOIO aKTa YUYpeauTeNs)  IPOXOKICHHE
IIporpamMmaI O6CCHC‘~II/IBaeTC$I 3a CYET YIUIOTHCHHUA MIPOrpaMMHOr0 Marcepuajia, YBCIMYCHUA J0JIU
CaMOCTOSITEIIFHOTO W3y4eHHs / JAUCTAaHIIMOHHOTO OOydueHHs Ha 0a3ze MH(POPMAIMOHHO-00Pa30BATEIBHOTO
noptana «CeteBoit kitacc beoropes» (http://belclass.net), 160 Ha 3aHATHAX HEAYAUTOPHON 3aHATOCTH.

[Tporpammoil npeanonaraioTcs pasiuyHble (OpMBbI OpraHHU3aLMU y4eOHOro Mpolecca, a TakKe KOHTPOJISA
3HaHUM U YMEHUU.

®opmMbl OPpraHu3annu y4e0Horo DopMbI KOHTPOJIS
npoiecca
o WH/IMBU/yaJIbHBIE; o HabmroeHue,
o IpYIIIOBBIE; o Oecena,
o WH/IMBUYaJIbHO-TPYIIIOBBIE; o (bpoHTaNIBHBIN OIpoC,
o (bpoHTaJIBHEIE, o OIpOC B Mapax,
o MPAKTUKYMBI. o OIPOC B IpyMImax
o camocTosITeNbHas pabora,
o KOHTpOJIbHas paboTa.
o TECTUPOBaHUE

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

Conepxanue Kypca reoMeTpuu B 7-9 Kkiaccax NpeACTaBICHO B BHJIE CIENYIOIIMX COJEpPKATeIbHBIX
paznenoB: «I'eomerpudeckue Guryps», «M3MepeHne reoMerpuYecKuX BeJHYUH», «KoopamHarsi»,
«BekTopbl», «I'eoMeTpHs B HCTOPUYECKOM Pa3BUTHH.

Conepxanue pasznena «l'eomerpuyeckue ¢GuUrypns»  ciayxuT O0a3oi Ajig AaJbHEHUIIEr0 HW3Y4YEHHS
yyamumucsa reomerpuu. M3yuenue matepuana crnocoOCTBYeT (OPMHPOBAHUIO Y YYalIUXCsAd 3HAHUM O
TeOMETpUUYECKON (PUType Kak BaKHEHIIEH MaTeMaTHIECKON MOJIETTH ISl OTMCAaHUsI peabHOTO MUpa. | TaBHast
1eJIb JAHHOTO pa3jiena — Pa3BUTh y yUalluXcs BOOOpaKEHUE U JIOTUYECKOe

MBIIIJIEHHE MYTEM CHUCTEMATUYECKOTO H3Y4YEHHs] CBOMCTB T€OMETPUYECKUX (UTYp M NPUMEHEHHS] STHX
CBOMCTB IIPHU PELIEHUM 33]a4 BBIUMCIMTEIBLHOIO U KOHCTPYKTHBHOIO Xapakrtepa. CyliecTBEHHasl pojb NpH
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3TOM OTBOJMTCS Pa3BUTHIO TeoMeTpruecKoi HHTynnuu. CodeTaHne HarIsaAHOCTH ¢ (POPMATBHO-JIOTHYECKUM
MOJIXO/IOM SIBIISICTCSI HEOTHEMJIIEMOM YacCThIO TEOMETPUUYECKUX 3HAHUH.

Conepxxanme paznena «HMzmepenue zeomempuueckux 6eudun) paclIvpseT W yrIIyOsseT NMpeacTaBICHUS
yyamuxcst 00 U3MEpeHUsIX UIMH, YIJIOB M IuIomaaei ¢uryp, cnocoOCTByeT (OPMUPOBAHHUIO MPAKTHUECKUX
HaBBIKOB, HEOOXOMMBIX KaK IPH PEIICHUN FeOMETPUIECKUX 33/1a4, TAK U B TOBCEAHEBHOM JKU3HH.
Conepxanue paznenoB «Koopounamury, «Bekmopory pacmupser U yriryoiaseT NpeACcTaBICHUs YIalXxcs O
METOo/Ie KOOPJMHAT, Pa3BUBAET YMEHHE IPUMEHATH aJlreOpandecKuii anmapar Ipu PEIIeHHH TeOMETPUIECKUX
3aja4, a TaKXKe 33714 CMEKHBIX JTUCIUIUIHH.

Paznen «l'eomempusn 6 ucmopuueckom pazeumuuy, colepkaHue KOTOPOro (parMeHTapHO BHEIPEHO B
M3JI0KEHWE HOBOI'O MaTepuaia Kak CBEJACHHMS 00 aBTOpax M3y4aeMbIX ()aKTOB M TEOPEM, HCTOPHH HX
OTKpPBITHS, TpEJHAa3HAauYeH Juii (OPMHUPOBAHMS IPEICTABICHUI O TEOMETPUM KaK YacTH YelIOBEYECKOH
KYJIBTYpPBI, 17151 0OIIETO Pa3BUTHS IIKOJBHUKOB, ISl CO3JaHUS KYJIbTYPHO-UCTOPUYECKON Cpeibl 00ydeHusl.

MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE

KoJinuecTBO y4eOHBIX 4YacoB, Ha KOTOpoe paccyutaHa PabGouas mporpamma Mo reOMETPUH [Uis
YPOBHSI OCHOBHOTO 00111ero oopaszoBanus (7-9 kiiaccer):

kiace | KoanuectBo | KonmuectBo Oobiee KomuuectBo | Cpok peanuzanuu:
4acoB B | yueOHBIX KOJIMYECTBO | KOHTPOJBbHBIX
HEJIEITIO HeZelb 4acoB paboT 3a rox
7 2 34 68 5 1 ron
8 2 34 68 7 1 rox
9 2 34 68 6 1 rox
3a 102 204 18 3 ronma
Kypc
Paboueit mporpamMMoit mpeyCMOTPEHO MPOBEACHUE 3-X aAMUHUCTPATUBHBIX cpe30B 1o miany BIIIK
Ne KJ1acc Kontponsusl | Bxognoit | IIpomexyTouHBI Hrorosslit
€ paboThI KOHTPOJIb 7§ KOHTPOJIb
1 yeTBepTH KOHTPOJIb 4 yeTBepTH
(1-3 2 4eTBEepTh (3-4 nenmens mas
HeZens) (exadpp)
1 |5 kuacc 14 20 MUHYT 20 MUHYT 1
2 | 6 xnacc 15 20 MUHYT 20 MUHYT 1

JIMUHOCTHBIE, METAIIPE/IMETHBIE U IIPEJMETHBIE PE3YJIbTATBI OCBOEHUSA
COAEPKAHUA KYPCATEOMETPUUN

W3yuenne mMaTeMaTUKU 1O JAHHOM Mporpamme CrocoOCTBYeT (POPMHPOBAHHUIO y ydallUXCs JUYHOCTHBIX,
MeTanpeMeTHbIX, IPeIMeTHbIX pe3y/JbTaTOB 00yUeHHs, COOTBETCTBYIOIIMX TpeboBaHuaM DeneparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAaPTa OCHOBHOTO OOIIEro 00pa3oBaHMUs.

JIn4HOCTHBIE pe3y/IbTaThl:



1) BocuTaHne pOCCUNUCKON TPaKTAHCKON UICHTUYHOCTH: MAaTPUOTH3MA, YBaKeHHS K OTEeUecTBY, OCO3HAHUS
BKJIaJ]a OT€YECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOU HayKH;

2) OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIMUXCS K CAMOPa3BUTHUIO U
caM000pa30BaHHIO Ha OCHOBE MOTHUBALIMHU K OOYUYEHHUIO U TO3HAHMUIO;

3) oco3HaHHBIM BBHIOOP U MOCTPOCHUE AaibHEHIIed WHAMBUAYaJIbHON TpaekTopuu oOpa3zoBaHHUs Ha Oasze
OPHEHTUPOBKM B Mupe mpodeccuii M NPoPEecCHOHANTBHBIX MPEANOYTCHUH C Y4YETOM YCTONUYMBBIX
MO3HABATENIbHBIX MHTEPECOB, a TaKXKE Ha OCHOBE (OPMUPOBAHMS YBAXKUTEIHLHOTO OTHOLIEHUS K TPYAY,
pa3BUTHE OIbITA YYACTHUS B COLIMAIILHO 3HAUUMOM TPY/IE;

4) yMeHHe KOHTPOJIUPOBATH MPOIIECC U Pe3yibTaT yueOHOU U MaTeMaTHUECKOH J1eITeIbHOCTH;

5) KpUTHMYHOCTh MBILUIEHUS, UHUIIMATUBA, HAaXOAUYMBOCTb, AKTUBHOCTb IIPU PEIIEHUU MaTEeMaTHYECKHX
3aza4.

MertanpeamMeTHble pe3yJibTaThl:

1) yMeHue caMOCTOATENIbHO ONPEEIIATh eI CBOEr0 00y4eHUs!, CTaBUTh U (POPMYJIMPOBATH /AJIs ceOsl HOBbIE
3ajauu B yu€0e, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOEH 1M03HABATEIHHOM 1A TEILHOCTH;

2) yMEHHE COOTHOCHTb CBOM JAEUCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYILECTBIIATh KOHTPOJIb CBOEH
JESATENbHOCTH B TMpOIEecCe JIOCTMIKEHUS Ppe3yibTaTra, ONpEeAeisaTh CHOCOObl JEHCTBHM B  paMmKax
IPEUIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBHS B COOTBETCTBUM C M3MEHSIOLIECHCS
CUTYyallUEeH;

3) yMeHHe ompeAensaTb IMOHATHA, CO3/laBaThb OOOOILIEHMs, yCTaHABJIMBAaTh AHAJIOTUH, KJIACCU(DULIUPOBATH,
CaMOCTOSITENTFHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KilacCU(DUKALINY;

4) yMeHHe yCTaHaBJIMBaTh IPUUYMHHO-CIEACTBEHHBIC CBSI3M, CTPOMTb JIOTMYECKOE pacCyXIEHHE,
yMO3aK/Ir04eHue (MHAYKTUBHOE, I€YKTUBHOE U 110 aHAJIOTUN) U JIeJaTh BHIBOJIBI;

5) yMeHM€e WILTIOCTPUPOBATh U3YUYEHHbIE MIOHATHS U CBOMCTBA (DUTYDP, OIPOBEPIaTh HEBEPHBIE YTBEPHKACHUS;
6) KOMIIETEHTHOCTb B O0JIACTH MCIOIb30BAHUS MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

7) nepBOHaYaIbHbIE MPEACTABIECHUS 00 UJIESX U O METO/IaX MaTEMAaTUKU KaK 00 YHMBEPCAJIbHOM SI3bIKE HAYKH
U TEXHUKE, O CPEJICTBE MOJIETIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

8) yMeHue BHJIeTh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJEMHON CUTyalluu B JPYTUX JUCLUIUIMHAX, B
OKpY>Karollen KU3HH;

9) yMeHMe HaXOAUTh B PA3IUYHBIX HCTOUHUKAX HHPOPMALIMIO, HEOOXO0AUMYIO JUI PELICHUS MAaTEMAaTHYECKUX
npoOsieM, W TpEICTaBIsATh €€ B TOHATHOM (opme, NMPUHUMATh pELICHHE B YCJIOBHUSX HEMOJHOM WU
M30BITOYHOMN, TOUHOW MIJIM BEPOSITHOCTHOM MH(pOpMAaLNH;

10) ymeHue NOHUMATh U UCIOIb30BaTh MaTEMaTUUECKHE CPEACTBA HArMIAAHOCTHU (rpaduKu, TaOIUIBI, CXEMBI
U Ap.) JUIsl WIUTFOCTPALM, MHTEPIPETAlUH, apTyMEHTALIUH;

11) ymeHue BpIABUTaTh TUIIOTE3BI IPU PEILIEHUH 33/1a4U TOHUMATh HEOOXOJUMOCTh UX MTPOBEPKH;

12) moHuMaHME CYIIHOCTH AJITOPUTMHUYECKHX MpPEINUCAHUN W yMEHHue JeiCTBOBaTb B COOTBETCTBHUU C
MIPEITIOKEHHBIM aITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHue 3HAUYECHHS TEOMETPHH JIJIsl TOBCETHEBHON KU3HU YEIOBEKA;

2) mpeIcTaBlIeHHE O TeOMETpPUM Kak cepe mMareMaTHyecKol AEsITeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O e
3HAYUMOCTH JJISl pa3BUTHS IUBHIIM3AINH;

3) pa3BuTHE YyMEHUH paboTaTh C Y4eOHBIM MaTEeMaTUYECKUM TEKCTOM (aHAIM3UPOBATh, H3BIEKATh
HE0O0X0aMMYI0 HH(GOPMAIINIO), TOYHO U TPAMOTHO BBIpaKaTh CBOM MBICITH C IPUMEHEHWEM MaTeMaTUYeCKOn
TEPMHUHOJIOTHH ¥ CUMBOJIMKH, IPOBOJUTH KJIaCCU(UKAIINU, JTIOTHUECKHE 000CHOBAHUS;

4) Bragenre 6a30BBIM MOHSATHHHBIM allapaToM 10 OCHOBHBIM pa3/ieiaM COJICPKaHUS;

5) cucremMatuyecKkue 3HaHus 0 (PUrypax u X CBONCTBAX;

6) TMPaKTUYECKH 3HAYMMBIC TEOMETPHUYECKHE YMEHHUS WM HABBIKM, YMEHHE MPUMEHATh HX K PEIICHHUIO
F€OMETPUYECKUX U HEF€OMETPUUYECKUX 3a/1a4, a UMEHHO:

* n300paxkaTh (UTYPHI HA TUTIOCKOCTH;

* HCMOJb30BaTh FT€OMETPUUECKUH SA3bIK JIJIsl OMUCAHUS TPEAMETOB OKPYKAIOIIEro MUPA;



* U3MEPSATH JUTMHBI OTPE3KOB, BEJIMYUHBI YTIIOB, BEIYUCIATH IO GUTYp;

* pacro3HaBaTh U H300pakaTh paBHbIC, CAMMETPUYHbIE U TIOJO0HBIE PUTYPHI;

* BBITIOJIHSTH IIOCTPOCHUS TEOMETPHUYECKHUX (PUTYP C TOMOIIBIO IUPKYJIS ¥ JTMHEHKH;
* YUTATh M UCTOJIH30BATH HH(POPMAIIUIO, IIPEJICTABICHHYIO Ha YEPTEKaX, CXeMax;

* IPOBOANTH MTPAKTUYECKHE PACUETHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUSA TEOMETPUHU B 7-9 KJIACCAX
I'eomerpuueckue purypnbi

Buinycknux nayuumcs:

* TONB30BAThCS SI3BIKOM TEOMETPHM MJISi ONMUCAHUS TPEAMETOB OKPYXKAIOIIEr0 MHUpa W HMX B3aUMHOTO
pacIoioKeHus;

* pacro3HaBaTh U H300pakaTh Ha YEPTEKaX U PUCYHKAX reoMeTpuiecKkrue GUrypbl U UX KOHPHUTypaIuu;

* KJ1JacCU(hULIMPOBATh FEOMETPUIECKUE PUTYPBI;

* HAXOJUTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (DUTYpP M UX OTHOIICHHSA, TPAJAYyCHYIO Mepy yrioB ot 0 10
180 rpagycoB, npuMeHss ONpeAeIeHUs, CBOICTBAa U NMPHU3HAKU (QUIYp U UX HJIEMEHTOB, OTHOLIEHUS (QUTyp
(paBeHCTBO, 1OI00KE, CHMMETPUHU, TTIOBOPOT, apalIeIbHBINA EPEHOC);

* ONEpPUPOBATh C HAYAJIbHBIMH MOHATUSMH TPUIOHOMETPUU M BBINOJIHATH AJIEMEHTApHbIE ONEpaludu Haj
(GYHKIUSMU YTIIOB;

* IOKa3bIBaTh TEOPEMBI;

* pemaTh 3a/1a4M Ha JOKa3aTeIbCTBO, OMMUPAsICh HA M3yYCHHBIE CBOMCTBA (PUTYp M OTHOIICHUH MEXITy HUMU U
IIPUMEHSS U3yYEHHBIE METOIbI I0Ka3aTeNIbCTB;

* pemaTh HECIOXKHBIC 33Jaud Ha MOCTPOSHHE, MPUMEHSSI OCHOBHBIE aJTOPUTMBI MOCTPOCHUS C TIOMOIIBIO
LUPKYJIS U JINHEHKY;

* pemarp MPOCTEUIIHNE TUIAHUMETPHUECKUE 3a/1a41 B TIPOCTPAHCTBE.

Buinyckuux nonyuum 603mMoicHOCTb .

* OBJIQJICTh METOAAMHM PELICHMs 3a7a4 Ha BBIYUCICHHUS U JOKA3aTeIbCTBA: METOAOM OT IIPOTUBHOIO, METOIOM
110100151, METOJIOM Iepedopa BApUAHTOB U METOJIOM I'€OMETPUUECKUX MECT TOUEK;

* IPUOOPECTH OIBIT IPUMEHEHUS areOpandeckoro 1 TPUrOHOMETPUUECKOTO anmapara u ujieil IBHKeHus npu
pEeLIeHNN TEOMETPUYECKUX 3a]1a4;

* OBJIAJIETh TPAJULIMOHHONW CXEMOMU pELICHUS 3a/1a4 Ha IIOCTPOCHUE C ITOMOILBIO LIUPKYJISA U JIMHEUKU: aHAJIU3,
ITIOCTPOEHHUE, JOKA3aTeIbCTBO U UCCIIEN0BAHUE;

* HAYYUThCS PElIaTh 337a4d Ha IOCTPOSHHUE METO/I0M F€OMETPUUECKOT0 MEeCTa TOUEK U METOJIOM MO100us;

* IPUOOpPECTH ONBIT HCCIEAOBAHUSA CBOMCTB IUIAHUMETPUYECKUX (QUIYp C TOMOILBIO KOMIIBIOTEPHBIX
[Iporpamu,

* IPUOOPECTHU OMBIT BHIIOJIHEHUS TPOEKTOB.

I/I3Mepe}me reOMETPUYECCKUX BEJTHYUH

Buinycknux nayuumes:

* HCIIOJIb30BaTh CBOWCTBA U3MEPEHNUS JJIUH, IJIOUIAIEN U YIVIOB IIPHU PEIICHUU 3a1a4 Ha HAX0XKJIEHUE JUIMHbI
OTpE3Ka, JJIMHBI OKPYKHOCTH, IJIMHBI 1YTH OKPYKHOCTH, IPAlyCHON MEPHI yIia;

* BBIYHUCIATH IUIOIIAAU TPEYrOJbHUKOB, NPSAMOYIOJbHUKOB, MapajuleJOrPaMMOB, Tpaleuui, KpyroB M
CEKTOPOB;

* BBIYHCIIATD AJIMHY OKPYKHOCTH, JJIMHY AYT'H OKPY’KHOCTH;

* BBIYUCIISATH JJIUHBI JTUHEHHBIX 3JIEMEHTOB (UTYp M UX YIJIbI, UCTIONb3Yd (HOPMYIbI JUIMHBI OKPY>KHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMyJIbl TUIOIaAeH Gpuryp;

* pemaTh 3aJaud Ha JOKa3aTeIbCTBO C HCIOJIb30BaHHEM (GOpPMYI JUIMHBI OKPY)KHOCTH U JUIMHBI JTyT'H
OKpY>KHOCTH, (hopMy mitoiaeit Gpuryp;

* pemaTh MPaKTUYECKHE 3aJjaud, CBSI3aHHBIE C HAXOXJICHHEM T€OMETPUYECKUX BEIMUYUH (MCHONB3YS IMPHU
HE00XOAUMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPENICTBA).



Buvinycknux nonyuum 603mM04CHOCMb HAYYUMBCA:

* BBIYUCIIATH MJIOMIAAU (UTYp, COCTABICHHBIX U3 JIBYX WM 0ojee MPSMOYroJbHUKOB, IapajuleIorpaMMOB,
TPEYrOJIbHUKOB, KPYIra U CEKTOPA;

* BBIYMCIIATH IUIOIIAU MHOTOYTOJIBHUKOB, HCIIOJIb3YSl OTHOILECHUS PaBHOBEJIMKOCTH U PABHOCOCTaBICHHOCTH;
* IPUMEHATH ANreOpanyecKuii 1 TPUTOHOMETPUUECKUI amlmapar v UASH ABIDKEHHS IPU PEUICHWH 33a71ad Ha
BBIYHCJICHUE IIJIOIAAEH MHOTOYTOJIbHUKOB.

Koopaunarsi

Buinyckuux nayuumes:
* BBIYUCJIIATH JUIMHY OTPE3Ka [0 KOOPJMHATAM €r0 KOHIIOB; BBIUMCIISATH KOOPAMHATHI CEPEIUMHBI OTPE3KA;
* HCII0JIb30BAaTh KOOPAUHATHBIN METOJ JIJIsl U3yUEHUS] CBOMCTB MPSMBIX H OKPY>KHOCTEH.

Buinycknux nonyuum 603modcnocms:

* OBJIa/IETh KOOPAMHATHBIM METO/I0OM PELIEHUS 33/1a4 Ha BHIYMCIICHUS U JOKA3aTEIbCTBO

* IpUOOPECTH OIBIT MCIIOIb30BaHMUS KOMIIBIOTEPHBIX MPOrpaMM JUIsl aHAJIM3a YACTHBIX CIy4aeB B3aUMHOIO
PacroI0KEHUS OKPYKHOCTEH U MIPSIMBIX;

* IpUOOPECTH OIBIT BBHINOJIHEHUS NMPOEKTOB Ha TeMy «lIpuMeHeHue KOOpPAMHATHOIO METOZa MpH PELICHUU
3aJ1a4 Ha BBIUMCIICHUS U JOKA3aTEJIbCTBAY.

BekTopsl

Buinycknux nayuumes:

* ONepUpOBaTh C BEKTOpAaMM: HAaXOIUTb CyMMY U Pa3HOCTb JIByX BEKTOPOB, 3aJlaHHBIX I'€OMETPUYECKH,
HaXOJUTh BEKTOP, PaBHBIM IPOU3BEACHUIO 3a/IaHHOT0 BEKTOpPA Ha YUCIIO;

* HAXOJUTh JJIS1 BEKTOPOB, 33JaHHBIX KOOPAMHATAMHU: JJIMHY BEKTOpPA, KOOPAMHATHI CYMMBI U PA3HOCTHU JIBYX
u 0Oojee BEKTOPOB, KOOPAWMHATHI IPOU3BENEHUS BEKTOpa HA 4YHUCIO, MPUMEHSS NpU HE0OXOIUMOCTU
coYeTaTeNIbHbIN, IePeMECTUTEIbHBIN U paclpee/ITEeNIbHbIN 3aKOHBI;

* BBIYUCIIATH CKAJSIPHOE NPOM3BEIECHUE BEKTOPOB, HAaXOIUTh Yrojl MEXAY BEKTOpaMH, YCTaHaBIUBATh
NEePIEHAUKYISPHOCTD MPSIMbIX.

BblnyCKHMK ROJIYHUmM 803MOHCHOCMb .
* OBJIaACTh BEKTOPHBIM METOJOM JIJIs PCIICHUS 3a1a4 Ha BBIYMCICHUA U TI0OKA3aTCIbCTBA,
® HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUS ITPOCKTOB.

COAEP)XAHUE YYEBHOI'O KYPCA TEOMETPHUU 7-9 KJIACCOB

IIpocreiimme reomerpu4yeckne purypnl

Touka, npsmas. Otpe3ok, nyd. Yron. Bugel yrinos. CMmexHble M BepTHKaJIbHbIE YIibl. buccekrpuca yria.
Ilepecekaromuecs u mnapamienbHble nOpsMble. [lepneHnukynspHble npsmble. [Ipu3Haku napamuieaTbHOCTH
npsmbIx. CBOMCTBA MapajuIeIbHbIX NPAMbIX. [lepneHInKynsap 1 HakIOHHAs K IPSIMOM.

MHOroyroJibHUKH

Tpeyronbauku. Bumsl TpeyronpHUKOB. MeauaHna, OUCCEKTpuca, BBICOTA, CPEAHSS JUHHUS TPEYrOJbHUKA.
[Ipu3naku paBeHCTBa TpeyroibHUKOB. CBOICTBA M MPU3HAKU PaBHOOEAPEHHOTO TpeyroibHuKa. CepeTnHHbIH
NepneHuKynsap orpeska. CyMMa yrioB TpeyrojpHuKa. BHemHue yriel TpeyroibHuka. HepaBeHCTBO
TpeyronbHUKa. COOTHOIIEHUS MEKly CTOPOHAMHM U YIJIAMH

TpeyronpHuka. Teopema IIudaropa. [lonodusie TpeyronpHuku. [IpuzHaku nogodust TpeyroibHUKoB. Touku
nepeceyeHns MeauaH, OHNCCEKTPUC, BBICOT TPEYrOJIbHUKA, CEPEIUHHBIX MEepPIEeHAUKYIIPOB CTOPOH
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TpeyrosbHuKa. CBOMCTBO OMCCEKTPHCHI TpeyrojibHHKA. Teopema daneca. MeTpuueckre COOTHOIICHHS B
IPSIMOYTOJIBHOM TpeyrojbHuke. CHHYC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC OCTPOrO yria HpsMOYIOJbHOTO
TpeyrojibHUKa 1 yriioB oT 0 10 180. @opmyiibl, CBSI3bIBAIOLINE CUHYC, KOCUHYC,

TaHI'€HC, KOTAHI'€HC OJHOTO0 M TOro e yria. Pemenue TpeyronbHHKOB. Teopema CHHYCOB M Teopema
KocuHycoB.  UYerwlpéxyronbHuku. Ilapamnenorpamm. CBoiicTBA M NPU3HAKKM  Hapajienorpamma.
[IpsmoyronbHUK, poMO, KBaapar, WX CBOWCTBAa W mpu3Haku. Tpamenus. CpenHssl JUHUS Tpamneuud u eé
CBOMCTBA. MHOroyrojibHUKU. Bpinmykiible MHOroyrojbHMKUA. CyMma yIJIOB BBIIYKJIOIO MHOI'OYTOJbHHUKA.
[IpaBriIbHBIE MHOTOYTOJIBHUKH.

Oxkpy:kHOCTb U KpYT. ['eoMeTpUYecKkne NOCTPOEHUs

OKpy’>KHOCTb M KpYyI. DJIEMEHThl OKPYXKHOCTU U Kpyra. LleHTpanbHble U BnucaHHble yribl. KacarenpHas k
OKPYKHOCTH M €€ cBOMcCTBa. B3amMHoOe pacrnosioxkeHue npsMoil U OKpyKHOCTH. OnucaHHas U BOMCaHHas
OKPY>KHOCTH TpEYyrojbHUKA. BIIMCaHHBIE U OINMCAaHHBIE YETHIPEXYIOJbHUKHU, MX CBOICTBA M IPU3HAKMU.
Bnucannbie 1 onucaHHbIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbII TepneHIUKYISAp OTpe3Ka U duccektpuca yria kak [MT.
['eomeTpuyeckue NoCTpoeHUsI HUPKYJIEM U JIMHEHKo. OCHOBHbIC 3a7a4M Ha

IIOCTPOEHHUE: MOCTPOCHUE YIVIA, PABHOI'O JAHHOMY, IIOCTPOCHHUE CEPEIUHHOIO IEpPIECHIUKYISpa AAHHOIO
OTpe3Ka, MOCTPOEHUE IPSIMOM, MPOXOIAUIEH Yepe3 NaHHYI0 TOUKY U IMEpPHEeHIUKYISIPHOW NAHHON IpPSIMOM,
MOCTpOEHUE OUCCEKTPUCH! JaHHOTO yria. [locTpoenue TpeyroapHUKa MO 3aJaHHbIM diemeHTam. Metox I'MT
B 33/1a4ax Ha MOCTPOCHHUE.

HN3mepenue reoMeTpu4ecKHX BeJINYHH

Jnuna orpeska. Paccrosgnue Mexay IByMs TOYKaMU. PaccrosiHue oT TOYKH 10 mpsmou. PaccrosHue Mexny
MapaJuleIbHbIMU NIpAMBIMU. llepumerp MHOroyronpHuka. JUIMHAa OKPYKHOCTH. [[nvHA Iyru OKpY»KHOCTH.
I'panycnas mepa yrna. Benmuyuna BnucanHoro yria. IIoHATus muomany MHOroyroiabHuka. PaBHOBenukue

¢durypsl. HaxoxaeHre iomaan KBaapara, MpsMOYroJibHUKA, MapajuiesiorpaMMa, TPEYroJdbHUKA, TPATICIIHH.
[Tonstue mnomaau kpyra. [Lnomans cekropa. OTHOIIEHKE TUIOIIAeH TOJOOHBIX QUTYD.

JlekapToBbIe KOOPAUHATHI HA MJIOCKOCTH

dopmyna pacCTOSHUS MeXIy AByMs Toukamu. KoopaunHaTbl cepeluHbl OTpe3Ka. YpaBHEHHE (QUIYpBHI.
VYpaBHEHUS OKPYKHOCTHU U MPSAMOH. YTI0BOM KO3 PUIMEHT IPSIMOH.

BekTopsl
[Tonstue BexkTopa. Moaynb (nuHa) BekTopa. PaBHble BekTOopbl. Kommmueapnsie BekTopbl. KoopauHaTsl

BeKTOpa. C0XK€HHE U BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. CKalspHOE MPOU3BENCHUE
BEKTOpOB. KocHHYC yria Mexay AByMs BEKTOPaMHU.

I'eomeTrpuueckune npeodpa3oBaHus

[Tonsatue o mpeobOpasoBanuu ¢urypsl. Jpwkenue ¢urypsl. Buabl nBmwkeHHs GUIyphl: NapauieibHbIH
MIEPEHOC, OCeBasi CUMMETpHs, LIEHTpaJibHasi CUMMETpus, 1MoBopoT. PaBHble ¢urypsl. I'omorerus. [lonodue

¢buryp.

JJIeMEeHTBI JJOTHKHU



Omnpenenenue. AkcuoMbl U TeopeMbl. JlokazarenbcTBo. J[oka3aTenbcTBO OT MPOTHUBHOTO. Teopema, oOpaTHas
nanHoi. HeoOxoaumoe u JO0CTaTOYHOE YCIOBHS. YTOTpPEOIeHUE TIOTUYECKUX CBS30K eCil..., Mo ..., mo20d u
MOoNbKO Mo2od.

I'eomeTpusi B HCTOPUYECKOM PA3BUTHH
N3 ucropun reomerpuu, «Havama» EBknupma. Ucrtopus nstoro nocrynara EBknupa. Tpuronomerpuss —
Hayka 00 M3MEpPEeHHH TPEyroJIbHUKOB. IlocTpoeHne mpaBUIBLHBIX MHOTOYTOJBHUKOB. Kak 3apoaunace uues

koopaunat. H.W. Jlo6auesckwuii. JI. Diinep. danec. [Tudarop.

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Conepxxanue Komn | XapakrepucTtuka OCHOBHBIX BUOB JIE€SATEIIBHOCTH
y4eOHOTr0 MaTepuaia YECTB | yYCHHKA (Ha ypOBHE YUCOHBIX NCHCTBHIN)
Ne o
4acoB
2 4aca
I'naBa 1 Ilpocreiimmue 15
reoMerpu4yeckue purypsi
U UX CBOMCTBA
1 | Touku u npsimbie 2 I1Ipugooums pUMEpPBI TECOMETPHUECKUX PUTYP.
2 | OTpe3ok u ero JinHa 3 Onucvléams TOUKY, IPAMYIO, OTPE3O0K, Ty, YrOJl.
3 | JIyu. Yron. I3mepenue yrios 3 Dopmyauposamy:
4 | CMeXHbIE U BEPTUKAJILHBIE 3 onpeoeneHus: PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3Ka,
YT PACCTOSIHUSI MEXAY JBYMS TOUKAMHU,
5 Hepl’[eHI{I/IKYJIHpHBIe psIMbIE 1 JOITIOJIHUTCIIbHBIX nyqeﬁ, pa3BépHYTOFO yria,
6 | AkCHOMBI 1 PaBHBIX YIJIOB, OMCCEKTPHUCHI YTJIa, CMEKHBIX U
7 | Moeropenue u 1 BEPTUKAIIBHBIX YIJIOB, IEPECEKAOIINXCS MPAMBIX,
CHCTeMaTH3aLus Y9eGHOro MEePIEHIUKYIISIPHBIX MPSIMBIX, TIEPIICHIUKYIISPA,
MaTepHana HAaKJIOHHOM, pacCTOSTHUS OT TOYKHU JI0 MPSMOMU;
8 | Kourponbnas paGora Ne 1 1 C6801iCM6a’ PACcTIONOKEHHS TOYEK Ha MPSIMOH,

WU3MEPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
BEPTUKAJIbHBIX YTJIOB, IEPIEHAUKYISIPHBIX MPSIMBIX;
OCHOBHO€ CBOMCTBO IIPSIMOM.

Knaccugpuyuposams yribl.

lokazvieams: TEOPEMBI O IEPECEKAIOIINUXCS MPAMBIX,
0 CBOMCTBaX CMEXHBIX 1 BEpTUKAJIbHBIX YIJIOB, O
€IMHCTBEHHOCTH NPSIMOM, TEPIEHIUKYIIIPHON
JTAHHOM (CITydaii, KorJaa TOYKa JISKHUT Ha IAaHHON
pSMOif).

Haxooums nnuny oTpe3ka, rpaJyCHYyIO Mepy yria,
MCIIOJIb3YS CBOMCTBA UX U3MEPEHUN.

H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB T'€OMETpUUYECKUE (PUTYPBI: OTPE3OK,
Jy4, YTOJ1, CME€XKHbIE€ U BEPTUKAJIbHBIE YTJIbL,
NEPIEHUKYIIAPHBIE IPSIMBIE, OTPE3KU U JIYUH.
Ilosachams, 4TO TaKOE aKCUOMA, OTIpe/ieNICHUE.
Pewamyp 3a1aun Ha BEIYMCIIEHUE U 1OKA3aTEIbCTBO,
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mpoBOAA HCOGXOI[I/IMBIC JOKa3aTCJIbHBIC

paccyXJIeHus
I'nasa 2 18
TpeyroabHukn
9 | PaBHbBIE TPEYTOJILHUKY. 2 Onucwviéams CMBICIT TIOHSITHSI «PaBHBIE (PUTYPBD».
Bricora, menuana, [TpuBOIUTE MpUMEPHI PaBHBIX PUTYP.
OHCCeKTpUCca TPEYTOJIbHUKA H3006pasxcams 1 HAXOAUTH HA PUCYHKAX
10 | [IepBbIit 1 BTOpOI PU3HAKHK 5 PaBHOCTOPOHHUE, paBHOOEAPEHHBIE,
paBEHCTBA TPEYTOJIHLHUKOB. MPSIMOYTOJIBHBIE, OCTPOYTOJILHEIC, TYIIOYTOJIbHEIC
11 | PaBHOOCIpEHHBIIH 4 TPEYTOJbHUKHA U X DJIEMEHTBHI.
TPEYTOJBHUK U €r0 CBOMCTBA Knaccugpuyuposams TpeyroabHUKH IO CTOPOHAM H
12 | [IpusHaku paBHOOEIPEHHOTO 2 yrilaMm.
TPEYroJIbHUKA Dopmynruposams.:
13 TpeTI/Iﬁ MPU3HAK PaBEHCTBA 2 onpe()eﬂeﬂuﬂ: OCTPOYTOJIBHOI'O, TYIIOYI'OJIBHOTO,
TPEYroJbHUKOB IPSMOYTOJIBHOTO, PaBHOOEPEHHOTO,
14 | Teopemsr 1 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO
15 | [osropenue u 1 TPEYrOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI, METHAHBI
cucTeMaTH3anus yaeOHoro TPEYroIbHUKA, PABHBIX TPCYTOJLHUKOB,
Matepuaia CEPEIUHHOTO MEePICHANKYIISIpA OTPE3Ka; MepuMeTpa
16 | KonTpoubHas padora Ne 2 1 | TPEYrojbHuKa,
ceolicmea: paBHOOEIPEHHOTO TPEYTOJILHUKA,
CEpEeIUHHOTO MEePHEeHINKYIISIpa OTPEe3Ka, OCHOBHOTO
CBOWCTBA PaBEHCTBA TPEYTOJIBHUKOB; NPUSHAKUL:
paBEHCTBA TPEYrOJIbHUKOB, PABHOOEIPEHHOTO
TPEYTroJbHUKA.
oka3zvieams TEOPEMBIL: O €TUHCTBEHHOCTH MPSAMOIA,
NEePIEeHIUKYJIAPHON JaHHOM (cllydal, Korja Touka
JISKUT BHE JAHHOU MPSAMOI1); TP MPU3HAKA
paBEHCTBA TPEYTOJLHUKOB; TPU3HAKU
paBHOOEIPEHHOTO TPEYTOJILHUKA,
TEOPEMBI O CBOMCTBAX CEPEIUHHOIO
MEPIEeHIUKYIIAPa, PABHOOESIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pa3zvsacnams, 4TO Takoe TeopeMa, ONUCHIBATh
CTPYKTYpy TeopeMbl. OOBSACHATh, KAKyI0 TEOPEMY
HA3BIBAIOT OOPATHOM JaHHOM, B 4EM 3aKIII0YaeTCs
METO/T JIOKA3aTeILCTBA OT MPOTUBHOTO. [IpBOINTH
MIPUMEPHI UCIIOJIB30BaHUS ATOTO MeTo1a. Pemarte
3aJla4u¥ Ha BBIYMCIICHHUE U JOKA3aTeIIbCTBO
I'maBa 3 IlapaJuienbHble
npsimbie. CymMMa yriion 16
TPEeYrojbHUKA
17 | [MapamienbHbIE IPSIMBIC 1 Pacnosnasams Ha yepTexax napaiieiabHbIE MIPSMBbIE.
18 | IlpusHaku mapanieabHOCTH 2 N300paxaTh ¢ MOMOIIbIO JIMHEWKH U YTOIbHUKA
TIPSIMBIX napaiesibHbIe TIPsSMBIC.
19 | CpoiicTBa mapaienbHBIX 3 Onucwvieamsb yriel, 00pa3oBaHHBIC TIPU MTEPECEUCHUN
TIPSIMBIX JIBYX TIPSIMBIX CEKYIIICH.
20 | Cymma yrioB TpeyrojibHUKa 4 Dopmynuposams.:
21 | [IpssMoyToabHBIH 2 onpeodeieHus; TTapaJUIeTbHBIX PSIMBIX, PACCTOSTHHS
TPEYTOJILHUK MCKAY NnapalyiICJIbHbBIMHA
22 | CpoiicTBa IPSIMOYTOJILHOTO 2 IPAMBIMH, BHEITHETO yTjIa TPEYTOJIbHUKA,
TpeyroIbHHUKA TUTIOTEHY3bI U KaTeTa;
23 | TloBTOpeHue u 1 ceolicmea: TapajuIeTbHBIX MPSIMBIX; YTIIOB,

11



cucTeMaTu3anus yueOHoro
Marepuana

00pa30BaHHBIX MIPH NEPECCUCHUH MapaIIEIbHBIX
MPSIMBIX CEKYIIEN; CYMMBI YJIOB TPEYTOJIbHUKA;

24 | KonTpoJbHas pa6ora Ne 3 1 BHEIIIHETO YIJIa TPEYTOJIbHUKA; COOTHOLLICHUN MEXKIY
CTOPOHAaMH U yIjaMU TPEYroJIbHUKA;
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
MapajuIeIbHbIX MPSMBIX;
npuU3HaKy. MapaiebHOCTH IPSIMBIX, PABEHCTBA
MIPSAIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Jloxazvieamsb: TEOPEMBI O CBOMCTBAaX MapaJuICIbHBIX
MPSIMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O BHEIITHEM
yIJIe TPEYroJIbHUKA, HEPABEHCTBO TPEYIOJbHHUKA,
TEOPEMBbI O CPABHEHUU CTOPOH U YIJIOB
TPEYroJIbHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPU3HAKU
MapajuieIbHbIX MPSMBIX, PABEHCTBA IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
Pewams 3a1aun Ha BBIYMCIEHUE U OKA3aTEIbCTBO

I'maBa4 OkpyxHOCTb U
Kkpyr. 'eomeTpuyeckue 16
MOCTPOEHUS

25 | 'eomeTpuyeckoe MecTo 2 lloschams, 4TO TAaKoE 3a7a4a Ha IIOCTPOCHHUE;

TOYEK. reomerpuyeckoe mecto Touek (I'MT). ITpuBoauTh
OKpY>KHOCTb U KpyT npumepsl [ MT.

26 | Hekotopsie cBolicTBa 3 H306pasxcams Ha pUCYHKaX OKPYKHOCTH U €€
okpykHocTH. KacarenbHas kK AJIEMEHTBI; KaCaTeJIbHYIO K OKPY>KHOCTH;
OKPYKHOCTH OKPY’KHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U

27 | OmnncanHas U BIIMCAaHHAs 3 OKPY>KHOCTh, OMIMCAaHHYIO OKO0JIO Hero. OnuchIBaTh
OKPY’KHOCTH TPEYTrOJbHUKA B3aUMHOE PACIIOJIO0KEHUE OKPY>KHOCTHU U MPSMOM.

28 | 3amaum Ha MOCTPOECHUE 3 Dopmynuposama:

29 MeToa reoMeTpHIeCKHUX MECT 3 onpedeﬂeﬂuﬂ: OKPY>KHOCTH, Kpyra, UX 3JICMCHTOB,
TOYCK B 3aJjaUax Ha KacCaTCJIbHOU K OKPYXHOCTH,; OKPYKHOCTH,
I0CTPOEHUE OMMCAHHOM OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH,

30 | [MoBropeHue u 1 BIIMCAHHOM B TPEYTOJIbHUK;

CHCTeMAaTU3allis y4eOHOTro ce0licmea: CepeIMHHOrO neprneHaukynsapa kak ['MT;
MaTtepuana ouccektpucsl yria kak ' MT; kacarenbHOH K
31 | KonTpoabHasi padora Ne 4 1 OKPYXHOCTH, TNaMETPa U XOPAbI, TOIKH

IIEPECEUECHMS CEPEINHHBIX MEPIICHIUKYIISIPOB CTOPOH
TPEYroJIbHUKA; TOUKH [epeceueHus: OMCCEKTPUC
YIJI0B TPEYTOJIbHUKA; NPU3HAKU KaCATECIBHOM.
Llokazvieams: TEOPEMBI O CEPEAUHHOM
neprneHauKyisape u ouccexkrpuce yriaa kak [ MT;
0 CBOICTBaxX KacaTelbHOW; 00 OKPYXHOCTH,
BIIMCAHHOW B TPEYTOJIBHUK, OITMCAHHOUW OKOJIO
TPEYrOJIbHUKA; IPU3HAKU KACATEIbHOM.

Pewams 0CHOBHBIE 3a]1a4i HA TIOCTPOCHUE:!
IIOCTPOCHHUE YIJIA, PABHOTO JaHHOMY; IIOCTPOEHUE
CEepPEIMHHOIO MEPIIEHINUKYIApa JAaHHOTO OTPE3Ka;
IIOCTPOEHHUE MPSAMOM, MPOXOALIEN Yepe3 TaHHYIO
TOYKY U IEPIECHIUKYIAPHON TaHHOMU IIPSIMOI;
IOCTPOCHHUE OMCCEKTPUCHI JAHHOTO YIJIa;
IIOCTPOEHUE TPEYTOJILHUKA I10 IBYM CTOPOHAM U
YTIIy MEXIY HUMH; 110 CTOPOHE U IByM
MIPUWIECKALIUM K Hel yriiaM. Pemiarts 3agaun Ha

12



noctpoenue Merogom I'MT.

Cmpoumb TPEYroJbHUK IO TPEM CTOPOHAM.
Pewams 3aJa4M Ha BBIYHMCJIICHHUC, 1O0KA3aTCJIIbCTBO U
IIOCTPOCHHE

Oboowenue u
cucmemamu3ayus 3HAHUl
yuauwguxcs

32

[ToBTOpEHME N
CUCTEMaTu3alus Kypca
reoMeTpuu 7 Kiacca

33

KonTtpoubnas pabora NeS
(uToroBasi)

Dopmyauposamy.:

onpeoeneHus: PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3Ka,
PACCTOSIHUSL MEXIY IBYMS TOUKAMHU,
JIOTIOTHUTEJIBHBIX JTyuel, pa3BEPHYTOTO yIia,
PaBHBIX YIJIOB, OMCCEKTPHUCHI YTIIa, CMEXKHBIX U
BEPTHUKAIbHBIX YTJIOB, IEPECEKAIOIINXCS MPSIMBIX,
NEePHEHAUKYIISIPHBIX MPSIMBIX; OCTPOYTOJILHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJILHOTO,
pPaBHOOEIPEHHOTO, PABHOCTOPOHHETO,
Pa3HOCTOPOHHEr0 TPEYroJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEJIMaHbl TPEYTOJIbHUKA; PAaBHBIX
TPEYroJIbHUKOB.

ceolicmea: PaBHOOEIPEHHOTO TPEYroJbHHKA,
CEPEeIMHHOrO MEPIEeHINKYIISIpa OTPe3Ka, OCHOBHOTO
CBOIICTBa paBEHCTBA TPEYTOJIbHUKOB; NPUSHAKIU:
paBEHCTBA TPEYrOJbHUKOB, PABHOOEIPEHHOTO
TPEYrOJIbHUKA; MapalIeNbHbBIX MPSAMBIX; YIJIOB,
00pa30BaHHBIX MPU NEPECEUCHUN MapaIeTbHbIX
MPSIMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHHUKA;
BHEIIHETO YIJia TPEYroJIbHUKA; COOTHOIIICHUN MEXKIY
CTOPOHAMU U yIIIaMU TPEYTOJIbHHUKA;
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
NapauIeIbHBIX MPSIMBIX;

Knaccugpuyuposamso yrivl. Cmpoums TpeyroibHUK
1o TpEM CTOpOHAM

Haxooums nnvuHy oTpe3ka, rpaJyCHYIO Mepy yria,
HCIIOJIB3YS CBOMCTBA UX U3MEPEHUH.

H306padsicams ¢ TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB reOMeTpUUecKre (PUTYphI: OTPE3OK,
Jy4, yroJI, CMEKHBIE U BEPTUKAIBHBIEC YTJIHI,
NEePHEHANKYISIPHbBIE IPSIMbIE, OTPE3KH U JTYUU.
Pewams 3a1aun Ha BBIYMCIIEHUE U 10KA3aTEIbCTBO,

MMpoBO A HCO6XOI[I/IMI)IC J0Ka3aTCJIbHBIC
paccyXIeHHS.

Hroro

68

8 KJIACC

Conepxxanue
yueOHOro Marepuana

Komu
4eCTB

qaCoB

2 yaca

XapakTepucTuKa OCHOBHBIX BHIOB JICSITEIIBHOCTH
y4eHHKa (Ha ypOBHE YUE€OHBIX JIEHCTBHIN)

13



IloBTOpEHUE Kypca
reoMeTpuu 7 Kjaacca

Dopmynuposamn.:

onpeoeneHus: PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3Ka,
PAcCTOSIHUSL MEXIY JBYMS TOUKAMU,
JIOTIOTHUTEJIBHBIX JIyuel, pa3BEPHYTOTO yIia,
paBHBIX YIJIOB, ONCCEKTPUCHI YIIIa, CMEXHBIX U
BEPTHUKAIbHBIX YTJIOB, IEPECEKAIOIINXCS MIPSIMBIX,
NEPIEHIUKYJIAPHBIX IPSIMbIX; OCTPOYIOJBHOIO,
TYIOYTOJILHOTO, MIPSIMOYTOJILHOTO,
paBHOOEIPEHHOTO, PABHOCTOPOHHETO,
Pa3sHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI,
BBICOTBI, MEJIaHbI TPEYTOJIbHUKA; PABHBIX
TPEYrOJIbHUKOB.

ceoticmea: PaBHOOEIPEHHOTO TPEYroJbHUKA,
CEPEIMHHOTO MEPIEHIUKYIISIPA OTPE3KA, OCHOBHOTO
CBOIICTBa paBEHCTBA TPEYTOJIbHUKOB; NPUSHAKU:
pPaBEHCTBA TPEYTOJIBHUKOB, pABHOOEIPEHHOTO
TPeyrojbHUKa; NapauIeIbHBIX IPSIMbIX; YTJIOB,
00pa30BaHHBIX NIPU NEPECCUECHNN NTApAJUIEIbHBIX
MPSIMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHUKA;
BHEIIHETO YIJIa TPEYroJIbHUKA; COOTHOILIEHUN MEXIy
CTOPOHAMH U YIJIAMU TPEYTOJIbHHUKA;
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
NapauIeTbHBIX MPSIMBIX;

Knaccugpuyuposamso yribl. Cmpoums TPeyroibHUK
1o TpEM CTOpOHAM

Haxooumws nnuny oTpe3ka, rpaJyCHYyIO Mepy yria,
MCIIOJIB3YS CBOMCTBA UX U3MEPEHUH.

H306padsicams ¢ TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB reOMeTpHUUecKUe (PUTYPBI: OTPE3OK,
JIy4, YTOJ, CMEXHbIE€ U BEPTUKAJIbHBIE YTJIbL,
NEePIEeHIUKYIAPHBIEC IPSIMbIE, OTPE3KU U JIYUH.
Pewams 3a1aun Ha BBIYMCIIEHUE U 10KA3aTEIbCTBO,

MMpoBOA HCO6XOI[I/IMI)IC J0Ka3aTCJIbHbBIC
paccyxIeHHS.

I'maBa 1 MHOroyroJibHMKH.
YeTbIpEéXyroJbHUKH

22

YeTbIpexyroJbHUK U €r0
AJIEMEHTBI

[Tapanmnenorpamm. CBoiicTBa
napajuiesIorpaMma

[Tpu3Haku napamienorpaMma

IIpssMOyTONBHUK

PoM0O

Ksanpar

KonTpoJsbHas padora Ne 1

O©o|NO O~

Cpenusia nuHus
TPEYrOJbHUKA

RPIFRPIFRPINDNIN

Tpanenus

SN

11

enTpanbHbie
Y BIIMCAHHBIE YTJIbI

N

12

Brnncannbie 1 onucaHHbIe
YeThIPEXYTOIbHUKI

Iloacuame, 4TO TAKOE YETHIPEX YT OJIbHUK.
OnuceIBaTh 371€MEHTHI YETHIPEX YT OJIbHHKA.
Pacnoznasams BBITYKIIbIE U HEBBIITYKIIBIE
YETBIPEX YT OJIBHUKMU.

H306pasxcams 1 HAXOAUTh Ha PUCYHKAX
YETBIPEXYTOJIBHUKH PA3HBIX BUJOB U UX DJIEMEHTBHI.
Dopmynuposams:

onpedenenus: TapajuleIorpaMma, BEICOThI
napauiesnorpaMMa; mpsiMoyroJibHuKa, pomoa,
KBaJpara; CpeAHEN JINHUM TPEYTOJIbHUKA,
Tpanenuu, BEICOTHI TPANCLIUU, CPEAHEN JINHUU
Tpaneuuy; HeHTPAIbHOIO YIJIa OKPY>KHOCTH,
BIIMCAHHOIO YIJIa OKPY’KHOCTH; BIIMCAHHOTO U
ONMCAHHOTO YEeTHIPEX YT OJIbHUKA;

ceoticmea: apajieorpaMMa, IpsMOYTOJIbHUKA,
pomba, KBajjpaTa, CpeJHUX JIMHUM TPEyroJbHUKA U

14



13 | KonTpoasHas pa6ora Ne 2 1 TpaneLuy, BIUCAHHOTO YIJIa, BIUCAHHOTO U
ONMCAHHOTO YETBIPEXYTOJIbHUKA;
npusHaKy. MapajjerorpaMmma, npsMoyrojJbHUKa,
poMOa, BHMCAHHOTO U OMUCAHHOTO
YETBIPEXYTOJILHUKA.
Llokazviéamb: TEOPEMBI O CyMME YIJIOB
YEeTBIPEXYTOJIBHUKA, O IPALYCHOM Mepe BIIMCAHHOTO
yria, 0 CBOMCTBAxX M NPU3HAKAX IapajuIeIorpaMma,
IpSMOYTOJIbHUKA, poMOa, BIUCAHHOTO M OMMCAHHOTO
YETBIPEXYTOJILHUKA.
IIpumensamo N3y4eHHBIE ONIPENEICHMS, CBOMCTBA U
IIPU3HAKU K PELLICHUIO 3a]a4
I'nasa 2 16
IToxoOue TPeyroJLHUKOB
14 | Teopema daneca. Teopema o 6 Dopmyauposamy.:
IIPONOPLIMOHAIIBHBIX onpedenenue OAOOHBIX TPEYTOJIbHUKOB;
OTpe3Kax ceolicmea: MeIuaH TPEyroJbHUKA, OMCCEKTPUCHI

15 | [looOHBIE TPEYroIbHUKH 1 TPEYrOJIbHHUKA, IEPECEKAIOIIUXCS XOP/, KacaTeabHOU

16 | IlepBsbrit mpu3HaK 5 U CEeKyIlel; npusnaku noao0us TpeyrojbHUKOB.
110J100Us TPEYTOJIbHUKOB Loxkaszvieams:

17 | [IpusHaku paBHOOEIPEHHOTO 2 meopemvi: Paneca, 0 IPONOPLIUOHAIBHBIX OTPE3KaX,
TPEyroJabHUKa 0 CBOIMCTBaxX MeAMaH TPEYroiabHUKA, OUCCEKTPUCHI

18 | Bropoii u TpeTuii 3 TPCYroJIbHUKA,
pU3HAKHA HOI[O6I/I$I ceoucmea. IEPCCCKAOIUXCA XOP I, KacaTeJabHOI 1
TPEYTOJILHUKOB CEeKYIIEH;

19 | KonuTpoabHasi padora Ne 3 1 NpU3HAaKu MOLOOUS TPEYTOIbHHIKOB.

IIlpumensamo N3y4eHHbIE ONPENEICHMS], CBONCTBA U
IIPU3HAKU K PELLICHUIO 33]a4

I'naga 3

Perienne npsiMoyroJibHbIX 14

TPEeYroJbHHUKOB
20 | Metpuueckue 1 Dopmynuposamn.:

COOTHOLIEHUS onpeoeneHusi: CHHyca, KOCUHYCa, TAaHT€HCa,

B IIPSIMOYTOJIBHOM KOTaHT'€HCa OCTPOro yria MpsIMOYrOJbHOTO

TPEYrOJIbHUKE TPEYTroJIbHUKA;

21 | Teopema ITudaropa 5 c6oticmea: BBIPAXKAIOIINAE METPUUECKUE

22 | KonTponpHas pabota Ne 4 1 COOTHOUIEHUS B IPSIMOYTOJIBHOM TPEYTOJIBHUKE U

23 | TpuroHoMeTpuyIECKHe 3 COOTHOLLIEHUS MEXy CTOPOHAMH U 3HAYEHUSAMU
(YHKIIUM OCTPOTro yria TPUTOHOMETPUUECKUX (QYHKIMI B IPSIMOYTOJIbHOM
npsAMOYTOJIbHOTO TPEYTroJIbHUKE.

TPEYrOJNbHUKA 3anucvlieams TpUroHOMeTpUUYecKrue GopMyIibl,

24 | PemeHue 3 BBIPAXAIOIINE CBSI3b MEXY TPUTOHOMETPHUYECKUMHU
IPAMOYTOIBHBIX (GYHKIHSIME OJTHOTO U TOTO K€ OCTPOTO yIJa.
TPEYTOJILHUKOB Pewams IpsAMOYTOJIbHBIC TPCYT'OJIbHUKH.

25 | KonTposibHas padora Ne 5 1 | HAoxasvieams:

meopemy 0 METPUUECKUX COOTHOIICHUSX B
MPSIMOYTOJIBHOM TpeyroJibHUKe, Teopemy [ndaropa;
¢opmynsi, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC,
KOTaHTEHC OJTHOTO M TOTO K€ OCTPOTO yTJIa.
Bv1600ums 0CHOBHOE TPUTOHOMETPUIECKOE
TOXKJIECTBO W 3HAYCHUS CHHYCa, KOCHHYCa, TAHTeHCa
1 KoTaHreHca ais yriaos 30°, 45°, 60°.

Ipumensimov N3y9deHHBIE ONPEICICHUS, TEOPEMBI U

15



(GOpMYyITBI K pEIICHHIO 3a1a4

I'naBa 4 MHOroyroJibHMKH.
Il1omaabs MHOTOYroJIbHUKA

10

26

MHOTroyrojabHUKH

27

IlonsTue miomanu
MHOTOYTOJIbHUKA.
[lmomaae npsAMOYroJIbHUKA

28

ITmomans
napajuiesorpaMmma

29

[Tnomanp TpeyrojabHUKa

30

[lmomaae Tpaneunu

w

31

KonTtpouabnas padora Ne 6

llosachams, 4TO TaKOE MIIOIIAb MHOTOYTOJIbHHKA.
OnuceiBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI;
BBIMYKJIbIE U HEBBITYKIIBIE MHOTOYTOJbHUKH.
N300paxxath 1 HAXOAUTH HA PUCYHKAX
MHOTOYTOJIbHUK U €r0 3JIEMEHTbI; MHOTOYTOJIbHHUK,
BIIMCAHHBIA B OKPY>KHOCTb, U MHOT'OYTOJIbHUK,
OTMHCAHHBIN OKOJIO OKPYKHOCTH.

Dopmyauposamy.:

onpeoeneHus: BIUCAHHOTO U ONMKUCAHHOTO
MHOT'OYTOJIbHUKA, IO I MHOTOYTOJIbHUKA,
PaBHOBEJIMKUX MHOTOYTOJIbHUKOB;

OCHOGHbIe Cc80licmEa TIIoUIaI MHOTOYTOJIbHUKA.
oka3zvieamsb: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO
N-yroJibHUKA, MJI0IIA U ITPSIMOYTOJIbHUKA, TUIOIIAAN
TpPeyrojbHUKa, TIIOIIA U TPANECIHH.

IIpumenamo N3y4eHHbIE ONPENEICHMS], TEOPEMBI U
(dbopMyIIbI K pelieHuIo 3aaa4

IToBTOpPEHUE H
CHCTEeMAaTH3aHsA Y1eOHOr 0
MarepuaJjia

32

YropaxHeHus AJis
IIOBTOpPEHUS Kypca 8kiiacca

33

Kountpoabsnas padora Ne7
(urorosas)

lloscHams, 4TO TaKOE YETHIPEXYTOIbHUK.
OnuceIBaTh 3J€MEHThI YETHIPEX YT OIbHUKA.
H300pasxcams 1 HAXOAUTH HA PUCYHKAX
YeThIPEXYTOMbHUKH PA3HBIX BUIOB U UX JIE€MEHTHI.
Dopmyauposamy:

onpeoeneHus: MapaielorpaMMa, BEICOTHI
napajuiesiorpaMma; MpsIMoyrojibHuKa, pomoa,
KBaJIpaTa; CpeHel JIMHUU TPEYTOIbHHKA;
Tpanenuu, BEICOTHI TPANCIUH, CPEAHEHN JIMHUN
Tpaneuuu; HeHTPaILHOTO yria OKPY>KHOCTH,
BIIMCAHHOTO YTJIa OKPY>KHOCTH;, BIUCAHHOTO U
OMHMCAHHOTO YeTHIPEXYTOJIbHUKA; TT0I0OHBIX
TPEYTrOJIbHUKOB;

ceoticmea: MeJIiaH TPEyTroIbHUKA, OUCCEKTPHUCHI
TPEYroJbHUKa, IEPECEKAIOIINXCsI XOP/, KacaTeIbHOU
U CeKyIleH; npusHaky moao0us TpeyrolbHUKOB;
napajuieJiorpaMma, IpsiMoyroJibHUKa, poMoa,
KBaJpara, CPeIHUX JIUHUMN TPEYroJbHUKA U
Tpanenuu, BIUCAaHHOTO YTJia, BIIMCAHHOTO U
OMMCAHHOTO YEeThIPEXYTOJIbHUKA;

npuUsHAaKy. TapajaerorpaMmma, npsMoyrojJbHUKa,
pomMOa, BIMCAHHOTO U OMMCAaHHOTO
YETBIPEXYTOJNIbHUKA. Pewiamsb PSIMOYTOTbHBIC
TpeyroibHUKUA. ONUCHIBaTh MHOTOYTOJIbHUK, €TO
AJIEMEHTBI; BBIITYKJIbIE 1 HEBBIMYKIIBIC
MHOT'OYTOJIbHUKH.

Hroro

68

16



9 KJIACC

Conepxxanue
y4eOHOro Marepuana

Koman
4EeCTB

qaCcoB

2 gaca

XapakTepHuCTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH
yueHHKa (Ha YpOBHE Y4eOHBIX JIeHCTBUIA)

IToBTOpEHUE Kypca
reomerpuu 8 KJjacca

llosacHams, 4TO TaKOE YETHIPEXYTOIbHUK.
OnuceIBaTh 3JIEMEHTHI YETHIPEX YT OIbHUKA.
H306pasicams 1 HAXOIUTH HA PUCYHKAX
YEeTHIPEXYTOJbHUKU Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
Dopmynuposamo:

onpeoeneHus: apaiIeorpaMMa, BbICOTBI
napajuiesiorpaMma; npsiMoyrojbHuKa, pomoa,
KBaJpara; CpeAHel JIMHUK TPEYTOJIbHUKA,
Tpaneunu, BEICOTHI TPAeluu, CpeIHEN THHUU
Tpanenuu; HeHTPAIbHOTO YIJia OKPY>KHOCTH,
BIIMCAHHOTO YTJa OKPY>KHOCTH; BIIICAHHOTO U
OTMCAHHOTO YeThIPEXYTOIBHUKA; TI0I00HBIX
TPEYTrOJIbHUKOB;

ceoticmea: MeJlaH TPeyroibHHUKa, OMCCEKTPUCHI
TPEYrojbHHUKa, EPECEKAIOIINXCSI XOP/I, KacaTeabHOU
U CEKYIIEeH; npu3Haxku moa00Hs TPEYroJbHUKOB,
napasuiesiorpaMma, IpsiMoyroJibHUKa, poM0a,
KBaJpara, CPEIHUX JTUHUN TPEYTOJbHUKA U
Tparneuuu, BIUCAaHHOTO yria, BIUCAHHOTO U
OTMUCAHHOTO YEeTHIPEXYTOJIbHUKA,;

npuUsHAaKy. TapajjesorpaMmma, npsMoyrojbHUKa,

pomba, BIUCAaHHOTO ¥ OIKUCAHHOTO
YeTBIPEXYTOJIbHUKA. Pewams MPSIMOYTOJbHBIC
TpeyroiabHUKU. ONHICHIBATH MHOTOYTOJIBHHK, €T0
AIIEMEHTBI; BBITYKJIBIE U HEBBITTYKIIbIE
MHOTOYTOJIbHUKH.

I'naBa 1 Penrenue
TPEYroJibHUKOB

16

CuHyc, KOCUHYC, TAHT€HC
U KOTaHreHc yria ot 0°
1o 180°

TeopeMa KOCHHYCOB

Teopema cuHyCcOB

Pemenne TpeyroabHUKOB

oo~ |lW

®opMytbl 1A
HAaxO0KJICHUs IUIOIIAH
TPEYTOJIbHUKA

AlWww

KonTtpouabHnas pa6ora Ne 1

Dopmynuposams.: onpeodelienus; CAHyca, KOCUHYCA,
TaHreHca, kotanresca yria ot 0° no 180°;
C80UCMB0 CBSI3U JIIMH IUArOHAJIENd U CTOPOH
napajiejgorpamma.

Dopmyauposams U pa3bCHITH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BhIuncasTh
3HAYCHHE TPUTOHOMETPUIECKON (PYHKITUU yTiIa 0
3HAYEHUIO OJIHOM U3 €r0 3aJJaHHBIX ()YHKITHIA.
Dopmynuposamsv U 10Ka3bIBaTh TEOPEMBI: CHHYCOB,
KOCHUHYCOB, CJIEJICTBUSI U3 TEOPEMbI KOCUHYCOB U
CHHYCOB, O TUJIOIIA/IM OMMMCAHHOTO MHOTOYTOJIbHUKA.
3anucvieams 1 1OKa3BIBATh (HOPMYITBI IS
HAaXO0/ICHUS TIJIOIIAINA TPEYTOJIbHUKA, PAJTUYCOB
BIIMCAHHOW U ONHCAHHOM OKPY>KHOCTEMN
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TpPEeYroJbHUKA.
IIpumensimsb N3ydeHHBIE OMIPEICIICHIS, TEOPEMBI U
(GOpMYITBI K pEIICHHIO 3a7a4

I'naBa 2 IlpaBujibHbIe

MHOT0YT0JIbHUKH 8
8 | [IpaBuibHbIE 4 llosacHams, 4TO TaKOE LIEHTP U LIEHTPAIBHBIN yrou
MHOT'OYTOJIBHUKH U UX MPaBUILHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
CBOICTBA Kpyra.
9 | AnuHa OKPYKHOCTH. 3 Dopmynuposams. onpeoeenue MPaBUIbHOTO
[Tnomans kpyra MHOTOYTOJIbHUKA; C80lCcMEa MPABUIBHOTO
10 | KonrpoasHasi padora Ne 2 1 MHOT'OYI'OJIbHUKA.
/lokazvieams CBOMCTBA MPaBUIIbHBIX
MHOT'OYTOJIbHUKOB.
3anucvieamo 1 pa3bICHIATH (POPMYIIBI AJTUHBI
OKPY>KHOCTH, TUIOLIAAN Kpyra.
3anucvieams 1 OKa3bIBaTh (HOPMYIIBI ITUHBI IYTH,
TUIOMIA/IA CEKTOPa, OPMYJIIBI ISl HAXOKICHUS
paanycoB BIMCAHHOM M ONMMCAHHOM OKPYXHOCTEU
MPaBUIILHOTO MHOTOYTOJIbHUKA.
Cmpoums ¢ IOMOIIBIO HUPKYIIS U IMHEHKH
MIPaBUJILHBIE TPEYTOJIbHUK, YETHIPEXYTOIHHUK,
[IECTUYTOJIbHHUK.
IIpumensamo n3y4eHHbIE ONPENEICHMS], TEOPEMBI U
(GbopMyIIBI K pelIeHHIo 3a7a4
I'maBa 3 /lexkapToBbI 11
KOOPIAMHATHI HA MJIOCKOCTH
11 | Paccrosinue Mexay 3 Onucvieams IPAMOYTOIBHYIO CUCTEMY KOOPIUHAT.
JBYMsSI TOUKaMH C 3a/IaHHBIMH Dopmynuposams: onpeeieHne ypaBHEeHUs! QUTYPHI,
koopauHatamu. KoopauHaTsl HEO0OXOMMOE U IOCTATOYHOE YCIIOBUS
CepeIHbI OTPE3Ka NapajuIebHOCTU JBYX MPSIMBbIX.
12 | YpaBuenue purypsi. 3 3anucvieams 1 TOKa3bIBaTh (POPMYIIBI PACCTOSIHHS
YpaBHEHHE OKPYKHOCTH MEXIYy JIBYMs TOUKaMHU, KOOPAUHAT CEPEANHBI
13 | YpaBHeHue npsmoi 2 0oTpe3Ka. Bbigooums ypaBHEHHE OKPY>KHOCTH, 00111ee
14 | Yriaosoit Koa(b(I)HuHeHT 2 ypaBHEHUE NIPSMOU, YpaBHEHUE MIPSMOU C YIIIOBBIM
IPSIMOiA Koa(purmeHToMm.
15 KOHTpOJIbHaﬂ paﬁOTa Ne 3 1 Jloxazvieams HEOOXO0MMOE M JIOCTaTOYHOE yCJIIOBHE
MapayIeIbHOCTH JIBYX MPSIMBIX.
Ilpumensamv U3ydeHHbIE ONIPENIETECHUS, TEOPEMBI U
(GhOpPMYJIBI K PEIIEHUIO 337124
I'naBa 4 BekTopsl 12
16 | IloHsaTHe BeKTOpA 2 Onucvieamb TIOHITHS BEKTOPHBIX U CKAJISIPHBIX
17 | KoopauHatel BeKTOpa 1 BeNMYMH. MnmocTpupoBaTh NOHATHE BEKTOPA.
18 | CioxeHue U BEIYUTAHHE 2 Dopmynuposams: onpedeneHus: MOy BEKTOPA,
BEKTOPOB KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB,
19 VMHOKEeHHEe BEKTOpa Ha 3 KOOpAHUHAT BEKTOPa, CYMMbI BEKTOPOB, Pa3HOCTU
YUCIIO BEKTOPOB, TPOTHUBOIIOIOKHBIX BEKTOPOB,
20 CKaﬂngoe 3 YMHOXXCHHSA BEKTOpA Ha YHCJIO, CKAIISIPHOI O
MPOU3BEACHUE BEKTOPOB MMPOU3BCACHUSA BCKTOPOB; ceoucmed: PaBHBIX
21 | Konrtpoannas paGora Ne 4 1 BEKTOPOB, KOOPJIMHAT PaBHBIX BEKTOPOB, CIOKEHUS

BEKTOPOB, KOOPAMHAT BEKTOPA CyMMBI U BEKTOPA
Pa3HOCTH JIBYX BEKTOPOB,

KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpA Ha
YHCJI0, CKAJIIPHOTO MPOU3BEACHUS IBYX BEKTOPOB,

18



MEPHEHAUKYIISIPHBIX BEKTOPOB.

Jokasvieams TEOPEMBI: 0 HAX0XKICHHH KOOPAUHAT
BEKTOpPa, 0 KOOPIWHATAX CYMMBI i Pa3HOCTH
BEKTOPOB, 00 YCIIOBUU KOJUTMHEAPHOCTH JIBYX
BEKTOPOB, O HAXOXKJACHUH CKAJISIPHOTO IPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBHH MEPIICHAUKYISIPHOCTH.
Haxooums xocuHYC yrila MeXAY ABYMS BEKTOPAMHU.
IIpumensimsv N3y4eHHBIE OMIPEICIICHUS, TEOPEMBI 1
(hOpMYITBI K pEIICHHIO 33724

I'naBa S5 I'eomerpuueckue
npeodpa3oBaHus

13

22

JBmxenue
(mepemenieHue) GUTypeIL.
[TapannensHbIN NIEpEHOC

23

OceBas U LIeHTpaJIbHAs
cummerpuu. [ToBopor

24

T'omorerus. [Togooue
uryp

25

KonTtpoJubnas pabora Ne 5

IIpusooums ipuMepsl IpeoOpazoBanus GUryp.
OnwuceiBath peodpa3oBanus GUryp: mapauieIbHbIH
HepeHoC, OceBast CAMMETPHS, ICHTPATbHASL
CUMMETpHS, IOBOPOT, TOMOTETHS, TIOJJO0HE.
Dopmynuposams. onpedeneHus: IBUKESHUS; PaBHBIX
¢buryp; ToueKk, CHMMETPHUYHBIX OTHOCHTEIHHO
IpsSMOH; TOYEK, CHMMETPUYHBIX OTHOCHTEIHHO
TOYKH; (HUTYpHI, IMEIOLIECH OCh CAMMETPHH;
¢Gurypsl, UMeroUIel IEeHTP CUMMETPHH; TIOZOOHBIX
buryp; ceoticmsa: NBUKEHUS, NAPAJIEIbHOTO
HIepeHOCca, OCEBOI CUMMETPUH, IEHTPATBHON
CUMMETpPHH, TIOBOPOTA, TOMOTETHH.

Hoxa3zvieams TEOPEMBI: O CBOWCTBAX MapajIeIbHOTO
IIEPEHOCA, OCEBOM CUMMETPUH, LIEHTPAJIBHON
CHMMETPHH, TIOBOPOTA, TOMOTETHH, 00 OTHOIICHHH
rioniaiel NoJ00HbBIX TPEYTrOJIbHUKOB.

Ilpumensmos N3y4eHHBIE ONPEACICHUS, TEOPEMBI U
(hOpMYJIBI K PEIICHHUIO 33124

IToBTOpEHUE U
cUcTeMaTH3alus y4eOHOro
MaTepuaja

26

YnpaxxHeHus s
MMOBTOPEHMS Kypca SKiacca

27

KonTpouabnas padora Ne6
(uTorosas)

Dopmynuposams: onpeoenerus: CAHYCa, KOCUHYCA,
TaHreHca, kotanrerca yria ot 0° go 180°; Teopemsi:
CHUHYCOB, KOCUHYCOB; onpedejieHue MpaBuiIbHOTO
MHOTI'OYT'OJIbHUKA; MOAYJIA BEKTOPA, KOJIJIMHCAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB, KOOPJAMHAT BEKTOPA,
CYMMBI BEKTOPOB, pa3HOCTH BEKTOPOB,
MPOTUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA
Ha YHCJI0, CKAISIPHOTO TIPOU3BEICHUS BEKTOPOB;
C601icmE0 CBS3H JUTHH TUaroHaiel u CTOPOH
napajuiesiorpaMMa; PaBHBIX BEKTOPOB, KOOPAHHAT
pPaBHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPAMHAT
BEKTOpA CYMMBI I BEKTOpPA Pa3HOCTH JBYX BEKTOPOB,
KOJUTMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa Ha
YHCIIO, CKAIIPHOTO MTPOU3BEICHUS JIBYX BEKTOPOB,
NEPIEeHIUKYISIPHBIX BEKTOPOB. Haxooums KOCUHYC
yria Mexay AByMms BekTopamu. OnuchiBaTh
npeoOpa3zoBanus (HUTyp: MapamieabHbIA TEPEHOC,
0oCEBas CUMMETPUS, HCHTpaJIbHAaA CUMMCTpPH,
MIOBOPOT, TOMOTETHSI, Tojio0ue. Ipumename
M3YYEHHBIE OIPEJIETICHUs], TEOPEMBI U (HOPMYIIBI K
pEIIeHUIO0 3a/1ad.

Hroro

68
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YYEBHO-METOANYECKOE U MATEPHAJIBHO—TEXHHUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOTI'O ITPOLHECCA

HaumenoBanue 0ObEKTOB U CpE€ACTB MaTCPUAIIBHO- KOJIn HpI/IMC‘IaHI/IH
TEXHHYECKOI'0 00CCIICUCHHMS 4CCTB
(6]

BUBJUOTEYHBIN ®OH/I (KHUTOIMEYATHAS
MPOIYKIIHST)

[IpumepHasi mporpamMma OCHOBHOTO oOmiero ooOpasoBanwmsi| [l
(®roC). Marematuka: mnporpammbl: S5—11 xkmaccer A.T.
Mep3snsk, B.b. ITonouckuii, M.C. fxup, E.B. Bynko /.—M. :
Benrana-I"pad, 2014

I'eomerpusi: 7  kmacc: y4eOHMK  JJId  y4YalUXcs K
obmeoOpa3oBarenbHbIX opranuzanuid / A.I.Mep3isik,
B.M. [Tonskos. - M.: Benrana-I'pad, 2012.

Ieomerpusi: 8  wimacc: y4eOHWK IS yYaIIHXCS K
obmeoOpa3zoBaTenbHbIXx opramuszanuii /  A.I.Mep3sk,
B.M. Ilonsikos. - M.: Benrana-I'pad, 2013.

Feomerpusi: 9  kmacc: yueOHmk st ydamuxcs | K
obmieoOpa3zoBarenbHbIX opranu3anuii / A.I'.Mep3isk,
B.M. Ilonskos. - M.: Benrana-I'pad, 2014.

I'eomerpusi: 7 kiacc: IUOaKTHYECKHe Marepuansl: mocobue| K
JUIg y4dammxcsi o0meoOpa3zoBaTenbHbIX opranmuzanuii / A.T.
Mepsnsik, B.b. Tlomonckuii, E.M. PabunoBuu, M.C. Skup. -
M.: Benrana-I"pad, 2013.

['eomeTpus: 8 Kiacc: MuAaKTUYECKHe MaTepuansl: mocodue musi| K
yyammxcs —o0meobpa3zoBaTenbHbIX opranumszanuii /AT
Mepsnsik, B.b. Tlomonckuii, E.M. PabunoBuu, M.C. Skup. -
M.: Benrana-I'pag, 2013.

I'eomerpusa: 9 kmacc: nuaakTudyeckue Martepuansl: mocobue| K
U ydammxcsi oOuieoOpa3oBarenbHbIX opraHuzanuii / A.T.
Mepsnsik, B.b. Tlomonckuii, E.M. PabunoBuu, M.C. Sxup. -
M.: Benrana-I'pag, 2014.

I'eomerpusa: 7 xmacc: paboume terpamu Nel, Ne2 / AT.| K
Mepsnsak, B.b. Ilononckuii, M.C. fkup. — M.: Benrana-
I'pad, 2013.

I'eomerpust: 8 kimacc: paboume Tterpagum Nel, Ne2 / ATI.| K
Mepsnsik, B.b. Tlomonckuii, M.C. Skup. — M.: Benrana-
I'pad, 2013.

I'eomerpusa: 9 xmacc: paboume terpamum Nel, Ne2 / AT.| K
Mepsnsk, B.b. Ilononckuii, M.C. fxkup. — M.: Benrana-
I'pag, 2014.

I'eomerpust: 7 kmacc: meroamyeckoe nocodue /E.B.Byuko,| [
A.I'. Mep3nsx, B.b. Tlonouckuii, M.C. SIxkup. — M.: Benrana-
I'pad, 2013.




I'eomerpust: 8 kiacc: meroamyeckoe mnocobue /E.B.Byiko,
A.T'. Mep3nsk, B.b. [Tononckuit, M.C. AAkup. — M.: BeHnrana-
I'pad, 2013.

I'eomerpusa: 9 kiacc: Meroamueckoe mocodue /E.B.byiko,
A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Skup. — M.: Benrana-
I'pad, 2014.

[IpenmeTHbIe )KypHAIIBI

INEYATHBIE IIOCOBUA

CripaBouHbIe TOCOOUs (SHIUKIONEANH, CIOBAPU, COOPHUKHU
OCHOBHBIX (hOPMYJI H T.I1.)

JleMOHCTpalMOHHBINH MaTepuai (IpeIMeTHbIC, TAOIUIIb) B
COOTBETCTBUH C OCHOBHBIMHU TE€MaMHU MIPOrPaMMbl 00YUECHHUS

KOMIIBIOTEPHBIE U THOPOPMALIMOHHO-
KOMYHUKATHUBHBIE CPEACTBA

Hpe3€HTaHI/II/I I10 OCHOBHBLIM pas3jciiaM Kypca MaTCMAaTHUKU

=

TEXHUYECKHUE CPEJICTBA OBYYEHUA

MynbTUMEIMIHBIA TPOEKTOP

DKpaH A1 MyIbTUMEAUIHOTO POEKTOpa

Cronuk yist MyJIbTUMEIUUHOTO ITPOCKTOPa

MynbTUMEANITHBIA KOMIIBIOTEP

Ckanep

AKy'CTI/IquKaH CHUCTEMa

[Ipuntep nazepupiii A4

HHENMNNMENMM

YYEBHO-IIPAKTUYECKOE U YYEBHO-
JIABOPATOPHOE OBOPYJIOBAHHUE

Jlocka MarHuTHas ¢ KOOPJAUHATHON CETKOU

M~

KomrmiekT HHCTpYMEHTOB KJIACCHBIX: JIMHEHKa, TPAHCIIOPTHD,
yroasHHK (30°, 60°), yronsHuK (45°, 45°), nupKyib

KowmrmiekT crepeomeTprdeckux Tel (IeMOHCTPAIMOHHBII )

OBOPYJOBAHMUME KJIACCA

KommnsrorepHslii cTon

=

[kad cexMOHHBIN A7 XpaHeHHUsI 000py10BaHUs

M~

[Ixad cexMOHHBIN sl XpaHEHUs JTUTEepaTypbl U
J€MOHCTPALIMOHHOTO 000pyI0BaHMsI (C OCTEKJIEHHOM cpeiHei
YaCThIO)

Smuky 151 XpaHeHUs TaOJunI
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