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YT1BepxaeHa
Paccmotpena Ha 3acenanuu MIPUKA30M JIUPEKTOpa
MeTtoanueckoro cosera MBOY «luBunbckas COII Ne2»
IIKOJIBI T.I'.Ky3pMuHa
[IporokonNe7 ot 21.05.2015 Ot 08.06.2015 Ne68-O

PaGouyas nporpamma
1o reoMeTpuu B 7-9 Kiaaccax
(mpeameTtHas odJacTb «MaTeMaTHKAa U HH(POPMATHKAY)

1. IlosicHuTeILHAS 3aNIMCKA

[IporpaMmma  pa3paboTraHa B  COOTBETCTBMM C  TpeOoBaHusMU  DenepanbHOIro
rOCYy/IapCTBEHHOTO0  00pa3oBaTeNbHOIO  CTaHAapTa  OCHOBHOro  obmiero  oOpa3oBaHuS,
YTBEPAKACHHOIO IpuKkazoM MuHuctepcTBa odpasoBanus U Hayku Poccuiickoit @enepanuu ot 17
nexadbps 2010 r. Ne 1897, ¢ yuetom pexomenaanuii [IpumepHoit ocHOBHOI 00pa3zoBaTeNbHOM
pOTpaMMbl OCHOBHOTO 00IIero odpa3zoBaHus, 0A00peHHOH pemeHueM DenepanbHOTO yueOHO-
METOJMYECKOro o0benuHeHus 1mo obmemy obpazoBanuto (IIpoTokon 3acemanusi oT 8 ampens
2015 r. Ne 1/15) na ocHoBanum aBTOpckoi mporpammbel  A.I'. Mep3msik, B.b. Ilononckuit, M.C.
Axup, E.B. bynko (Maremaruka. [Iporpammsl : 5-9 kiaccet A.I'. Mep3nsik, B.b. Tlononckuit,
M.C. Skup, E.B. Bytiko /. — M. : Benrtana-I'pad, 2013. — 112 ¢.) u obecnedena YMK:

1. l'eomerpus. 7 kiacc. Y4eOHUK A ydanmxcs: o011eo0pa3oBaTeNIbHbIX YUPEKICHHUH.
OI'oC / A.I'. Mepansk, B.b. ITonouckuii, M.C. Sxup. — M.: Benrtana-I'pad, 2015.

2. Teomerpusa. 7 xmacc. [umaktudeckue wmatepuanbl. [locoOue nis  ydammuxcs
obmeobpazoBatenbHbix  yupexaeHuii. ®I'OC  / A.I. Mepsnak, B.b. Tlonouckuii, E.M.
PabunoBuu. — M.: Bentana-I'pad, 2015.

3. I'eometpus. 7 knacc. Pabouas terpanp Nel, Ne2 / A.I'. Mep3nsk, B.b. [lononckuit,
M.C. Sxup. — M.: Benrana-I'pad, 2015.

4. T'eomerpus. 7 kmacc. Meroauueckoe nocooue. PI'OC / E.B. byrko, A.I'. Mep3isk,
B.b. [Tononckuit. — M.: Benrana-I"pa¢, 2015.

5. Teomerpus. 8 knacc. YUeOHHUK JUIsl ydaluxcsi 00111eo0pa3oBaTEeNIbHBIX YUPEKACHUMN.
OI'OC / A.T'. Mep3nsk, B.b. [Tononckuit, M.C. Skup. — M.: Bentana-I"pa¢, 2015.

6. l'eomerpus. 8 kmacc. Jlunakruueckue wmarepuanbl. Ilocobue pansg ywammxcs
obmieoOpazoBarenbubix yupexaenuit. ®I'OC / AI. Mep3mak, B.b. Ilononckuit, E.M.
PabunoBuu. — M.: Benrtana-I'pad, 2016.

7. T'eometpus. 8 kmacc. Pabouas Tetpamgp Nel, No2 / A.I'. Mepansik, B.b. Tlononckwii,
M.C. Sxup. — M.: Benrana-I'pad, 2015.

8. Teomerpus. 8 kmacc. Meroanueckoe mocodue. ®I'OC / A.I. Mepsnsak, B.b.
[Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2015.

9. I'eomerpus. 9 kiacc. YueOHUK JUIsl ydanuxcsi o0ieoopa3oBaTelbHbIX YUPESKICHUN.
®I'OC / A.T'. Mepsnsk, B.b. [Tonouckuii, M.C. SIkup. — M.: Benrana-I'pad, 2015.



10. T'eomerpus. 9 kmacc. [umaktuyeckue wmarepuanbl. [locobue mns ydarmxcs
obmeobOpazoBatenbHbix yupexacHuii. ®I'OC  / A.I. Mepsmak, B.b. Ilomonckuii, E.M.
PabunoBnu. — M.: Benrana-I'pad, 2015.

11. T'eomerpust. 9 kmacc. Pabouas Terpanp Nel, Ne2 / A.I'. Mepansk, B.b. TlomoHckwid,
M.C. SIkup. — M.: Benrana-I'pad, 2015.

[Tporpamma paccunTtana Ha 2 yaca B Hezemnto, Bcero /0 yacoB B roj (35 nenens) B 7
KJ1acce, Ha 2 Jaca B Hezelnto, Bcero 70 yacoB B rox (35 Hemenp) B 8 kiacce, Ha 2 4yaca B HEJIEIIO,
Bcero 68 yacos B roa (34 nenenu) B 9 kiacce.

[IpakTHyeckas 3HAYUMOCTD IIIKOJBHOTO Kypca reOMETPUH 7-9 KJIacCOB COCTOHUT B TOM,
4TO IPEIMETOM €€ U3YUCHUS SBIISIOTCS MPOCTPAHCTBEHHBIE ()OPMBI U KOJTHMUECTBEHHBIC OTHOIIIE-
HUS peaJIbHOTO MHUpa. B cOBpeMEHHOM OOIIeCTBE MaTeMaTHuYecKas IOJrOTOBKAa HEO0OX0IuMa
KQKJIOMY YeJIOBEKYy, TaK KaK MaTeMaTHhKa MPUCYTCTBYET BO BCeX cepax UemoBEUECKOU Jesi-
TEJIBLHOCTH.

['eomerpust sBISICTCS OJHUM M3 OINOPHBIX MIKOJBHBIX MpPEIMETOB. ['eoMeTpudeckue
3HAHUS U YMCHHSI HEOOXOUMBI ISl U3YyYSHUS JPYTUX IIKOJBHBIX JUCIUIUIHH ((PU3UKa, reorpa-
bus, xumus, nuHhopMaTHKa U 1p.).

H3yuyeHne reoMeTpu HA CTYNEHH OCHOBHOI'0 00IIIero 00pa3oBaHusl HATIPABJIEHO HA
JAOCTHKEHHE CJIeTYIOUINX IeJIeii:

1. Cucremarnueckoe H3y4eHUE CBOWCTB T€OMETPUUICCKUX (PUTYp HA IITOCKOCTH.

Pa3BuTue yMeHUsS BBIWICHATh FreOMeTpUYecKUe (HakThl, GOPMBI U OTHOIICHHS B MPEIMETAX U

SIBIICHUSX JICHCTBUTEIILHOCTH, UCTIOIB30BATh SI3BIK TEOMETPUU JJISI UX OIHCAHHMS.

dopMHpOBaHUE IPOCTPAHCTBEHHBIX MPE/ICTABICHUH.

4. Pa3BuUTHE JIOTHYECKOTO MBIIUICHUS W TOJATOTOBKA arapara, HeoOXOIUMOTo JUIsl M3ydeHHS
CMEKHBIX TUCIMILINH U IS TPOJIOJKEHUS] 00pa30BaHUsI.

5. ®opMHpOBaHUE MPEICTABICHUI O MATEMATHUKE, KaK YaCTH OOLICUEIIOBEYECKOM KYJIbTYPHI,
MOHUMAaHUS 3HAYUMOCTH MAaTEeMATHKH JIJIsl OOIIECTBEHHOTO TIporpecca.

3agaum o0yyeHus:

* BBECTH OCHOBHBIC T€OMETPHUYCCKUE TIOHATHS, HAYYUTh Pa3IN4aTh UX B3aMHOE
pacToioKeHUE;

(O8]

* HAy4UTh paclo3HaBaTh FreOMETpUUECKUEe PUTyphl U U300paxkaTh UX;

* BBECTH MOHATHSL: TEOPEMA, 10KA3aTEIBCTBO, IPU3HAK, CBOMCTBO;

® U3YUUTh BCE O MHOTOYTI'OJIbHUKAX (3JI€MEHTHI, CBONCTBA, IPU3HAKH);

* U3y4HTh (POPMYJIBI IIIOMIA/IeH MHOTOYTOJIbHUKOB M IPUMEHSTH NPH PEILICHUH 3a]1a4 1
JI0Ka3aTeNbCTBE TEOPEM;

® HAy4UTh pelIaTb FEOMETPUYECKUE 3a1a4d Ha 10KA3aTEIbCTBA U BEIYMCIICHHUS,

* MIOATOTOBUTH K JalIbHEHIIIEMY U3yUEHHIO TEOMETPHH HA CTYIIEHH OCHOBHOT'O OOLIETo U
CPEIHEro MOJIHOr0 00pa3oBaHMU.

B mpouecce uzydeHuss reoMeTpuM IIKOJIBHUKM Y4YaTCs W3JaraTb CBOM MBICIH SICHO U
MCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO BBIMOJHEHUS MaTeMAaTUYECKUX 3alucel, npu
JTOM HCIIOIb30BAHUE MATEMaTUYECKOIO SA3bIKAa MO3BOJSAET PAa3BUBATH Y YYAIUXCSA T'PAMOTHYIO
YCTHYIO M TUCBMEHHYIO PEYb.

3HAKOMCTBO C MCTOpPHEH pa3BUTUS T'€OMETPHUHM KaK HAayKH (OPMHUPYET Y YUaIlUXcCs
MIPEJICTaBICHUSI O TEOMETPUH KaK YaCTH O0IEeYeIOBEYECKON KYIbTYpBHI.

3HAUUTENBHOE BHUMAHUE B U3JI0)KEHUH TEOPETUUECKOI0 MaTepHalia Kypca yaenseTcs ero
MOTHBAILIMM, PACKPBITHIO CYTH OCHOBHBIX MNOHSTHUH, HJieH, MeT0A0B.. Oco00 aKIEHTHPYIOTCS
COIEPXKATEIIBHOE  pPACKpbITUE  MATEMaTU4YeCKUX  IOHATUH,  TOJIKOBAHUE  CYIIHOCTH
MaTeMaTUYeCKUX METOAOB W o00JacTh UX MPUMEHEHMs, JEeMOHCTpalus BO3MOXKHOCTEN
NPUMEHEHHUsS TEOPETHUYECKUX 3HAHMU [UId pelleHus pa3sHOOOpa3HbIX 3a/1ady MPUKIIAJIHOTO
XapakTepa.



2. O0mas xapakrepucTuka ydyeOHoro npeamera «I'eomerpus»

Copepxanue Kypca reoMeTpun B 7-9 Kiaccax NpPEACTaBIEHO B BHJE CIEAYIOIIUX
collepKaTeNbHbIX pa3fenoB: «l eomempuueckue gueypory, «Hzmepenue 2eomempuueckux
senuuuny, «Koopounamuwr», «Bekmopury, «I' eomempus ¢ ucmopuueckom pazeumuuy.

Conepxanne pazaena «leomempuueckue ghuzypvl» CIy>XUT 0a30¥ sl JaIbHEHIIETO
U3yUYEHHsI yJalluMUCs reomeTrpun. M3yuenne marepuana cnocoOCTByeT (pOpPMUPOBAHUIO Y yda-
IIUXCSl 3HAHUM O TeOMETPHYECKOW (Urype Kak BaKHEHIIEH MaTeMaTHMYeCKOW MOJENH s
OTKCAHMsI peasibHOTO MUpa. [ TaBHAs Leb JTAaHHOTO pasjiesia — Pa3BUTh Yy yJaluxcs BOOOpaxe-
HUE UM JIOTUYECKOE MBIIUICHHE MYyTEM CHUCTEMATUYECKOTO M3y4YEHHUS! CBOWCTB I'€OMETPUUYECKUX
Gburyp ¥ IPUMEHEHHSI STUX CBOWCTB MIPH PEIICHUH 33]]a4 BBIYUCIUTEIHHOTO U KOHCTPYKTUBHOTO
xapaktepa. CyliecTBeHHas pojib MPU STOM OTBOJUTCS Pa3BUTHIO T€OMETPUYECKON HMHTYULIUU.
Coueranue HarIATHOCTH C (QOPMATBHO-JIOTUYECKUM TIOAXOJIOM SIBISIETCS HEOThEMIIEMOM
YacThIO0 T€OMETPUUECKUX 3HAHUU.

Copepxanue pasgena «HMzmepeHue 2eomempuueckKux 6eau4un) pacliupser u
yrayOisieT TPeACTaBICHUS y4alluxcsi 00 U3MEpeHUusX JIMH, YIJOB M IUowaaei ¢uryp,
crocoOcTBYeT (HOPMHUPOBAHHIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX KaK IPU PEIICHUU
FeOMETPUUYECKUX 3a7iay, TaK U B IOBCEAHEBHON KHU3HU.

Copepxanue pasznenoB «Koopounamowry, «Bexkmopwv»y paciiupser W yriayousser
NPEJICTaBICHUS]  y4YalluXxcs O METOJe KOOpAMHAT, pa3BUBAaeT yYMEHHUE IPUMEHSATH
anreOpanyecKuii anmapar NpH pEeIIeHHH TeOMETPUYECKHX 3ajad, a TaKkKe 3aJad CMEXKHBIX
JTUCIUTLIVH.

Paznen «l'eomempus 6 ucmopuueckom pazeumuuy, COACpPKAHUE KOTOPOTO
dbparMeHTapHO BHEAPEHO B U3IOKEHHWE HOBOTO MaTepuana Kak cBeleHus o0 aBTopax
U3ydaeMbIX ()aKTOB M TEOpPEM, HMCTOPUU HMX OTKPBITHSA, MPEAHA3HAYeH sl (OPMHUPOBAHUS
MPEJICTAaBICHU O TeOMETPUM KaK YacTh YeJOBEUECKOW KYNIbTYphl, Ui OOIIEro pa3BUTHS
HIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPUUECKOM Cpefibl 00yueHusl.

3. Onucanue Mecta yueOHoro npeamera «I'eomerpus» B y4ueOHOM IIaHe

B cootBercTBUN ¢ TpeboBanusmu denepaabHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO o0rmiero odpaszoBanusi mpeamer «l'eomeTpus» uzydaercs ¢ 7-ro mo 9-i
KJIACCBl.

I'oma Komunuectso Komnuectso KonnuecTBo yacos ®opMBbI
o0y4yeHus 4acoB B HEEIIO Hesenb 3a y4eOHBIN IOl | MPOMEXYTOUHOMN
aTTeCTalluu
7 KJ1acc 2 35 70 KonTtp.pabota
8 ximacc 2 35 70 KonTtp.pabora
9 xmacc 2 34 68 roy
208 yacos

3. JImuHOCTHBIE, MeTAaNIpeAMETHbIE U MPeAMeTHbIE Pe3yabTaThl
ocBoeHMs yueOHoro npeamera «I'eomerpus»

W3ydyeHre reomeTpuu IO JaHHOW TNporpamMme  crnocoOcTByeT (OPMUPOBAHHUIO Y
yUaIuxcs JUYHOCTHBIX, METaNpeIMETHbIX, TMPEAMETHBIX pe3ylbTaTOB OOyueHUs,
COOTBETCTBYIOIIMX TpeOoBaHusiM DenepaibHOTO TOCYIAapCTBEHHOTO  00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHusl.

@Dopmuposanue YY/[ cpeocmeamu yueonozo npeomema «I eomempusny




yyiI

Tunwi 3a0anuii

Juunocmnuie

1) Bce 6e3 uckmoueHust
3a1aHus yuyeOHUKa
OpUEHTUPOBAHbI HA JOCTUKEHHE
JUYHOCTHBIX PE3yJIbTaTOB, TaK
KaK OHU IPEeUIaratoT He TOJIBKO
HaAWTH perieHue, Ho 1 000CHOBATh
€ro, OCHOBBIBAsICh TOJIBKO Ha
¢dakTax.

2) Pabota c

MaTeMaTHYECKUM COJIep KaHUEM

YUYUT YBaXaTh ¥ IPUHUMATh

4y»0€ MHEHHE, €CIIH OHO

000CHOBaHO

3) BOCIIUTAHUE POCCHICKOU

Tpa)KJaHCKOM HICHTAYHOCTH:

MaTPUOTH3MA, YBOXEHHUS K

OrtedecTBY, OCO3HaHUS BKJIaAa

OTEUYECTBEHHBIX YUEHBIX B

pa3BUTHE MUPOBOU HAYKH;

4) OTBETCTBEHHOE

OTHOLIEHHE K YUEHHUIO,

TOTOBHOCT ¥ CIIOCOOHOCTH

o0y4aroluxcst K caMOpa3BUTHUIO

U caMOOOpPa30BaHHMIO HA OCHOBE

MOTHBAallUM K OOYYECHHIO U

MO3HAHUIO;

5) OCO3HAHHBI BBIOOD U

MOCTPOCHUE JanbHen e

WH/IMBUyJTbHOM TPAEKTOPUH

o0Opa3oBaHus Ha 0aze

OpPUEHTHUPOBKH B MUpE

npodeccuit U

PO eCCHOHATBHBIX

MIPEANOYTEHUN c y4€TOM

YCTOMYUBBIX  IMO3HABATEIHHBIX

MHTEPECOB, a TAK)KE Ha OCHOBE

(GopMHUPOBaHUS  YBaXKUTEIBHOTO

OTHOILIEHHUsI K TPYyAy, Pa3BUTHE

OMbITa YYacTUs B COLMAIBHO

3HaYUMOM TPYJE;

6) YMEHHE KOHTPOJIMPOBATH
MIPOLIECC U Pe3yNbTaT yueOHOU U
MaTeMaTHYeCKOH 1eATeIbHOCTH;

7) KPUTUYHOCTh MBIIUICHUS,
WHUIMATHBA, HaXO/YUBOCTH,
AKTUBHOCTb  TPU  pEIICHUHU
MaTeMaTU4YEeCKUX 3a/a4.

3aaHus, CONPOBOXKIaEMbIE
uHCTpYKIUeH «OO0BICHHU. ..»,
«O0o0cHY# CBOE MHEHHE. .. ».

3agaun «Ha
JI0Ka3aTeIbCTBO», TEKCTOBBIE
3a1a4H.

Pezynamuenuvie

1) Omaum w3 Hambomee
3¢ (heKTUBHBIX Y4EOHBIX 3aJaHUA
Ha pa3BUTHE TAKUX YMEHUU

TekcToBBIE 3a1a4N.




SIBIIICTCS TEKCTOBAas 3ajada, TakK
KaKk paboTa ¢ HEH TMOJHOCTHIO
OTpakaeT alrOpUTM pPabOTHI IO
JOCTIKEHHIO IIOCTAaBICHHOMN MeIn

2) pabora Hax  CHCTEMOU
yueOHbIX  3amaHui  (y4ueOHOM
3amavei).

3) YMEHHE CaMOCTOATEIbHO
ONpPEEIATh LeNH CBOETO
oOydeHus, CTaBUTh u
dbopMynupoBath At ceOs HOBBIC
3ajaun B yuébe, pa3BUBAThH
MOTHBBI M  HMHTEPECHl  CBOECHU
MO3HABATEJILHON 1eATEIbHOCTH;

4) YMEHHUE COOTHOCUTH CBOU
JNEUCTBUS € IUTAHUPYEMBIMH
pe3ysbraTami, OCYIIECTBIISATh
KOHTPOJIb CBOEH JESTENbHOCTU B
mporecce JTOCTHXKEHUS
pe3yJibTaTta, OnpeAesaTh CrocoObl
neicTBuit B pamKax
IIPEMIOKEHHBIX  YCIOBUHI u
TpeOoBaHUiA, KOPPEKTUPOBATH

CBOU JIENCTBUSA B COOTBETCTBUU C
M3MEHSIOIIEHCS CUTyaIueil;

[TpobnemHbIe BOIIPOCH U 33Jauu
JUIsL OOCY)KJCHUS, a TAK)KE TEOPEMBI
M JIOKa3aTeNbCTBA, MO3BOJIIOIINE

NpaBUIBHOCTD
YMO3aKJIHOUYCHUH.
IIKOJIbHUKH
y4darcsi CBEpSATh CBOM JCUCTBHS C

MIPOBEPUTH
COOCTBEHHBIX
Takum  oOpazowm,

LETIBIO.
[Ipobnemubie
HO3BOJISFOLINE

JACATCIIBHOCTH

OCHOBHYIO  IIpobiemy

BOIIPOCOB JaroT

YYEHHUKOB.

5) yMeHue OIPEEIATh
MOHATHS, CO3JaBaTh 000O0IIEHNS,
yCTaHaBIIMBATh aHAJIOTHH,
KJ1accu(uuupoBaTh,

CaMOCTOSITENIbHO BBIOMpATH
OCHOBaHMA M KPUTEPUM IS
KJaccuukanuu;

Ilo3naéamenvnoie 1) dopMupoBaHue 3aaHus C MOJEIISAMHU:

MOJICIINPOBAHUS KaK
HE00X0/IMMOT0 YHUBEPCAIBHOIO
y4eOHOT0 JIEHCTBHS.

2) [[Inpokoe ucnosib3oBaHue
IIPOYKTHBHBIX 33JIaHUH,
TpeOYIOLIHNX IieJIeHapaBIeHHOI0
HCIIOJIB30BaHHUs U, KaK CJIEJICTBHE,
pa3BUTHUS TaKUX BaKHEHIINX
MBICJIUTEIIBHBIX Ollepanui, Kak
aHaJu3, CUHTE3, KJIacCU(pUKaLNs,
CpaBHEHHE, aHAJIOTHUSI.

3) Hcnonp3oBaHue 3aJaHui,
MTO3BOJISIFOIINX HAYYNUTh
LIKOJIbHUKOB CAMOCTOSITENIbHOMY
IIPUMEHEHHUIO 3HaHNU B HOBOM
CHUTYallUH, T.€. chOpMUpPOBaTH
ITO3HABATEJIbHbIC YHUBEPCAIbHBIE
yueOHbIe JeiCcTBUS.

4) YMEHHUE YCTAaHABJIMBATh

CaMOCTOSTEIIBHOE CO3JJaHUE U UX
IIPUMEHEHHUE ITPU PEIIECHUN
MIPEAMETHBIX 3a]1a4.

3anaHus Ha Ki1accu(UKaIMIo,
JI0Ka3aTelbCTBO

«3aHUMaTeIbHBIC U HECTAaHIApPTHBIC

3a1a49ny.

CUTYyaIluH,
MIKOJIbHUKAM
BMECTE C y4YWTEJIEM BBIOpaTh IEJh
(chopmynupoBathb
(Bompoc)
ypoOKa), aBTOPCKHE BEPCHHM TaKHX
BO3MOKHOCTH
OILICHUTh TPABUIBHOCTh JCHCTBHI




MPUYUHHO-CJIEACTBEHHBIE CBSI3H,
CTPOUTH JIOTUYECKOE
paccykJIeHUe, yMO3aKIIOUECHUE
(MHAYKTHBHOE, IETYKTUBHOE U 110
aHaJIOTUH) U JIeJIaTh BHIBOJIBI;

5) pa3BUTHE KOMITETEHTHOCTH

B 00JIaCTH UCIOJIL30BaHHUS HH-

(dhopMarmoHHO-

KOMMYHHKAITHOHHBIX

TEXHOJIOTHIi;

6) [epBOHAYAIbHBIE
MPEACTABICHUS 00 UIEAX U O
METOJAaX MaTeMaTHUKH Kak 00
YHUBEPCAIHHOM SI3bIKE HAYKH
U TEXHUKH, O  CPEACTBE
MOJICIIUPOBAHUS  SIBIICHUA U

MPOIIECCOB;

7 yMeHUue BUIETH
MaTeMaTUYeCKyl0 3ajadyy B
KOHTEKCTE poOIeMHOM
CUTYyaIu B JIPYTHX

JUCLHUIUIMHAX, B OKpY’Karomien
KHU3HU;
8) yMEHUE
pa3IYHbIX

HAaXOJUTh B
UCTOYHHMKAX
nHpopMarIuto, HE00X0IUMYIO
JUISL PEIICHUS MaTeMATHYECKUX
3ala4, W TMPEACTaBIATh €€ B
MOHATHOH (opme, TpPUHUMATH
pellleHre B YCIIOBUSAX HEMOJIHOU
WM HW30BITOYHOM, TOYHOHM HIIU
BEPOSITHOCTHOU MH(pOpPMAITUH;

9) YMEHHME TOHMMaTbh H
HCIIONIb30BaTh MaTeMaTUYECKUE
cpencTBa HaTJISTHOCTH
(rpadukm, TaOIMIBI, CXEMBI U
Ip.) TUTST WJUTFOCTPAIINH,
WHTEpIpETAINH, apTyMEHTAIIUN;
10) YMEHHE BBIJIBUTATh
TUIOTE3bI MPH PEIICHUH 3a/lauH,
MOHMMATh HEOOXOJMMOCTh UX
MIPOBEPKU;

11) MMOHUMAHUE CYIIHOCTH
AITOPUTMUIECCKUX TTPETUCAHUI
U yMEHUE JIeWCTBOBATh B
COOTBETCTBHUH C MPEIIOKECHHBIM
AITOPUTMOM.

KOMMYHUKamueHble

3agaHus Ha pa3BUTUE YCTHOM
Hay4HOH pEUU.

33.IIaHI/IH Ha pa3sBUTUC
KOMIIJICKCa YMeHHﬁ, Ha KOTOPBIX

3agaHus, COMPOBOKIAIOIINECS
MHCTPYKUIUAME «Pacckakny,
«O06BsicHNY, «O00CHYI CBOM
OTBETY.

Cucrema 3a1aHui, HalleIEHHBIX




0a3upyercst [paMOTHOE Ha OpraHu3aluio O0IIeHUS

3¢ GEKTUBHOE B3aHMOICHCTBHE. YYEHHUKOB B IIape WJIM Ipymnne (Bce
3aJIJaHusl, OTHOCSIIIUECS K ITAIy
MEPBUYHOTO MPUMEHEHUS 3HAHUM;
K paboTe HaJl TEKCTOBOM 3a/1a4uei,
OCYILECTBIISIEMON METOAOM
MO3TOBOTO IITypMa)

IIpeameTHBbIe pe3y/IbTaThI:

1)oco3naHue 3HaYECHUsI TEOMETPUH ISl TIOBCETHEBHOW KU3HH YETIOBEKA;

2)peCcTaBICHUE O TEOMETPUHU Kak cepe MaTeMaTHUeCKOM e TeIbHOCTH, 00 3Tanax eé
pa3BUTHS, O €€ 3HAUUMOCTH IS Pa3BUTHS LIUBHIIN3AIIH;

3)pa3Butue yMeHHH paboTaTh C y4eOHbIM MaTEMAaTHYECKMM TEKCTOM (aHAJIU3MpOBATH,
U3BJICKaTh HEOOXOAMMYIO HMH(OpMAIMIO), TOYHO M TPaMOTHO BBIPAXaTb CBOM MBICIH C
IPUMEHEHHEM MaTeMAaTU4YEeCKOH TEpPMUHOJIOIMM M CHUMBOJMKH, HPOBOJUTH KIACCU(PHUKALMH,
JIOTHYECKHE 00OCHOBAHUS;

4)BnasneHune 6a30BbIM MOHATUHHBIM aMapaToM 110 OCHOBHBIM pazjieliaM COAEp KaHus;

S)cuctemaTuyeckue 3HaHus O (pUrypax U X CBOMCTBAX;

6)IpaKTUYECKHU 3HAUMMbIEC T€OMETPUUECKNE YMEHUS U HABBIKU, YMEHUE IPUMEHATh UX K
PEIICHUIO TEOMETPUIECKUX M HET€OMETPHUYECKHX 33/1a4, 8 IMEHHO:

. n300paxatb PUTyphl HA TIOCKOCTH;

. UCIIOJIH30BaTh T€OMETPUUYECKUM SI3BIK JIJISl ONMHMCAHUS MPEIMETOB OKPYKAIOIUIETO
MHpa;

. U3MEPSITH JJIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB, BBIYUCIIATH TJI0MIATU QUTYD;

. pacro3HaBaTh U U300paxaTh paBHbIC, CHMMETPUYHBIC U MOJOOHBIE (DUTYPBL;

. BBITIOJHATh TOCTPOCHUS TEOMETPUYECKMX (UTYp C TOMOIINBIO IHPKYIS H
JIMHEHNKU;

. YUTATh U UCTIOJIH30BaTh HHPOPMAIIUIO, MPEACTABICHHYIO Ha YePTEkKaxX, CXeMax;

. MIPOBOJIUTD MPAKTHUYECKHUE PACUETHI.

5. Coaep:xanue yueoHoro npeamera «I'eomerpus» 7-9 kiaccon

IIpocreiimme reomerpuyeckue GUrypsl

Touka, npsmas. Otpe3ok, nyd. Yron. Buael yrinoB. CMeXHbIE U BEPTHKAJIBHBIE YIJIBL.
buccekrpuca yrna.

Ilepecekaromumecs u mapaenbHble npsimble. [leprnennukynspaeie npsmele. [IpuzHaku
napajuleIbHOCTU NpsAMBIX. CBOMCTBA MapajuleNbHbIX NpsAMBIX. [lepneHaukynsap u HakJOHHAs K
IPSIMOA.

MHoroyroJbHuKH

Tpeyronasauku. Bunel TpeyroasHukoB. Meanana, GMcceKTpHca, BBICOTA, CPEAHSSI JTUHUSA
TpeyroiapHuka. [Ipu3Haku paBeHCTBA TpeyrobHUKOB. CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TpeyroiabHuka. CepelMHHBIN NepneHauKyisp oTpe3ka. Cymma yrilioB TpeyrosibHHUKa. BHemHune
yribl TpeyronbHuka. HepaBeHcTBO TpeyrosbHuka. COOTHOIIEHUS MEXy CTOPOHAMH U yIiIaMU
TpeyroiapHuKa. Teopema [Tudaropa.

[Tono6usle TpeyroibHUKU. [Ipu3Haku mogoOusi TPEYroJbHUKOB. TOUKH IEpecedeHUs
MenuaH, OHMCCEKTPUC, BBICOT TPEYroJbHHKA, CEPEJUHHBIX MEPIEHAUKYISIPOB CTOPOH
TpeyroibHuka. CBOWCTBO OuCCEeKTpucChl TpeyroibHUKa. Teopema @aneca. MeTtpuueckue
COOTHOLLIEHUS B MPSAMOYTOJIBHOM TpeyrojbHuKe. CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO
yIila IpsIMOYTOJIBHOTO TpeyrojapHuKa U yriaoB oT 0 mo 180. @opmyisl, CBA3BIBAIOLIME CHUHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC OJHOI0 M TOro k€ yrya. PemieHue TpeyroinbHUKOB. Teopema
CHHYCOB U T€OpeMa KOCHHYCOB.



YerbipéxyronpHuku. [lapamnenorpamm. CBoMcTBAa W NpPHU3HAKU Iapajljiesiorpamma.
[IpssMmoyronpHUK, pOMO, KBaJpaT, MX CBOWCTBA M NMpu3HaKU. Tpamenus. CpenHsis JIMHHS Tparie-
U1 U €€ CBOMCTBA.

MHoroyronbHuku.  Beinykiaele  MHOroyroapHukd. Cymma — yIVIOB  BBIIYKJIOTO
MHOTrOYyrojbHUKa. [[paBuibHbIE MHOTOYTOJIbHUKH.

OxpyxHOCTH M KPYT. ['eoMeTpUYecKHue MOCTPOECHUS

OKpy’>KHOCTb U KpYyr. DJIEMEHThl OKPYXHOCTU M Kpyra. LleHTpasibHble M BIHMCaHHBIE
yrabel. KacarenpHas K OKpYyKXHOCTHM M €€ cBoicTBa. B3ammHOe pacrnosiokeHue npsaMoll u
OKpyxHOcTH. OnMCaHHas U BIMCAHHAs OKPYXHOCTU TPEYroJbHUKA. BriucaHHble U OonucaHHbIE
YEeThIPEXYTOJIBHUKH, UX CBOMCTBA U MPU3HAKH. BricaHHbIE U ONTMCAHHBIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe mecro Touek (I'MT). CepenuHHBIM NEepneHAUKYISApP OTpE3Ka HU
ouccektpuca yria kak [ MT.

['eomeTpruueckue MOCTPOEHMSI LUPKYyJIeM U JuHeWKkol. OCHOBHBIE 3aJaud Ha
MIOCTPOEHHUE: MMOCTPOCHUE YIJIa, PABHOTO JAHHOMY, IOCTPOCHHUE CEPEAUHHOTO NMEPHEHANKYIIIpa
JAHHOTO  OTpE3Ka, IOCTPOCHHME IPSIMOM, MPOXONAIEd Yepe3 JaHHYH0 TOYKYy U
NEPIEeHIUKYIAPHON TaHHOW MPAMOM, MOCTpOeHHE OHCCEeKTpuchl naHHoro yria. [loctpoenue
TPEYroJIbHUKA 110 3aJaHHbIM 351eMeHTaM. Meron I'MT B 3aiauax Ha OCTpOCHHUE.

HN3mepeHue reoMeTpu4ecKHX BeJINYNH

JlninHa otpe3ka. PaccTosiHue Mexay AByMsl Toukamu. PaccTosiHue OT TOYKHU 10 MPSAMO.
Paccrosinue Mexy napamuienbHbIMU PSMBIMHU.

[IepuMeTp MHOTOYTrOJIBHUKA.

JlnvHa okpyxHOCTHU. J[11MHA 1yTH OKPYKHOCTH.

I'pangycHas mepa yria. BennunHa BMcaHHOTO yria.

[TonsTus TomanM MHOTOyroibHUKa. PaBHOBenukue Qurypsl. HaxoxaeHue miomaiu
KBaJlpaTa, IpsIMOYroJIbHUKa, apajljiesiorpaMma, TpeyroibHUKa, TPAeIiH.

[Tonstue mnomaau kpyra. [Lnomanas cekropa. OTHOIIEHKE TUIOMIAIeH TOJOOHBIX QUTYD.

JexapToBble KOOPANHATHI HA MJIOCKOCTH

@dopmysna paccTOsHUS MEXIy JByMs Toukamu. KoopauHaTbel cepeiauHbl OTpeE3Ka.
YpaBaenue GUrypsl. Y paBHEHUS OKPYKHOCTU U IPAMOM. YTII0BO# K0d(hPUIIMEHT TpIMOH.

BekTopsl

[Tonsarue BekTopa. Moayins (1MHa) BekTopa. PaBHble BekTOpsl. KomnmnHeapHbie
BeKkTOpbl. KoopanHatel BekTopa. Ciio)keHHEe U BBIYMTaHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yucio. CKalsipHOE IpoU3BEACHNE BEKTOPOB. KocuHyc yria Mexay AByMsl BEKTOpaMH.

I'eomeTpuueckue npeodpazoBaHus

ITonatue o mpeobpazoBanuu ¢urypsl. [IBmwxenue ¢urypsl. Buasl apukeHUsPUTYypHI:
napajuleJIbHBIM TEepEeHoC, 0ceBas CUMMETPHS, LIEHTpajJbHasi CUMMETpHsl, TOBOpOT. PaBHble (u-
rypsl. 'omoterus. [logobue puryp.

DJIeMeHTBhI JIOTUKHU

Onpenenenne. AKCMOMBI U TeopeMbl. Jloka3arenbcTBo. Jl0Ka3aTenbCcTBO OT IPOTUBHOIO.
Teopema, obpaTHast naHHoil. HeoOxoanMoe u 10ocTaTOuHOE YCIIOBUSA. YTOTpeOJIeHue Joruye-
CKHX CBSI3OKECIU..., MO ..., M020a U MOJIbKO Mo20d.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

N3 wucropun reomerpuu, «Hauvanma» EBximpa. Mcropus msaroro mocrynara EBknupa.
Tpuronomerpus — Hayka 00 H3MEpPEeHHM TpPEyrolbHUKOB. IlocTpoeHne mpaBHIIbHBIX
MHOTrOYroJbHUKOB. Kak 3apoaunach ujaes KOOpAuHar.

H.N. Jlo6auesckwii. JI. Ditnep. @anec. [Tudarop.

6. TemaTnuyeckoe NJIAHMPOBAHUE C ONpe/ieieHMeM OCHOBHBIX BUI0B
yueOHO# 1eATeJIbHOCTH 110 TeOMeTPHH
7 kJacc



Homep
naparpaga

Copnepxanue yueOHOIo
MaTepuaJja

KoJ-Bo
4acoB

XapakTepucTHKa OCHOBHBIX BU/10B
AesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JelcTBHUIl)

T'nasa 1

IIpocreiimme reoMmeTpruyeckmne
(purypsnl ux coiicraa

Touku 1 npsimMbIe

OTp€30K H €ro AJIMHa

JIy4d. Yron. U3mepenue yrios

Alw |k

CMexHbIe U BepTUKaJIbHbIE
YTJIbI

WIWl WwiN

(62}

IlepnenquKysipHbIE IPSIMBIE

[EEN

AKCHOMEI

KonTponbnast padora Ne 1

IIpusooums npUMepbl FEOMETPUIECKUX
buryp.

Onucwvieams TOUKY, IPAMYIO, OTPE30K, JIyY.
Dopmynuposamy.:

onpeodesnienus: paBHbIX OTPE3KOB, CEPEIUHbBI
OTPE3Ka, PACCTOSHMS MEXIY ABYMs
TOYKAaMH, JOTIOJIHUTENbHBIX JIy4eil,
Pa3BEPHYTOTO yIia, paBHbBIX YIJIOB,
OUCCEKTPUCHI YIJla, CMEXKHBIX U
BEPTUKAIBHBIX YIJIOB, IEPECEKAIOIIMNXCS
IPSIMBIX, IEPICHANKYIIPHBIX IPSIMBIX,
NIEPIEHIUKYIISIPA, HAKIIOHHOM, PaCCTOSHUSA
OT TOYKH JI0 IIPSIMOY;

ceoticmea: pacItooKEeHHsI TOUEK Ha
IIPSIMON, U3MEPEHMSI OTPE3KOB U YIJIOB,
CMEXHBIX U BEpTUKAJIBHBIX YIJIOB,
NEPIEHIUKYIIPHBIX IPAMBIX; OCHOBHOE
CBOMCTBO IIPSIMOIA.

Knaccugpuyuposams yriel.

/loxazvieamsb: TEOPEMBI O IIEPECEKAIOIIUXCS
IIPSIMBIX, O CBOMCTBAaX CMEKHBIX U
BEPTUKAIBHBIX YIJIOB, O €IMHCTBEHHOCTH
PSAMOM, NEPIICHIUKYIIAPHON TaHHON
(cmydvaii, KOr1a TOUYKa JIEXKUT Ha JAaHHOM
IpSIMOIA).

Haxooums naMHy O0Tpe3Ka, TpalyCHYIO
MEpYy yriia, UCIOJb3ys CBOMCTBA UX
U3MEPEHUM.

H306padxcams ¢ TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB T€OMETpUYECKHE (PUTYpBHI:
OTPE30K, JIy4, YrOJ, CMEKHBIC U
BEPTUKAJIbHBIE YIIIbI, IEPIICHIUKYIISIPHBIE
IIPSIMBIE, OTPE3KH U JIYYH.

llosachamsb, 4TO TAKOE AKCUOMA,
OIpeIEeTICHNUE.

Pewamyp 3anaun Ha BEIYNCIICHHUE U
JI0Ka3aTeNbCTBO, MPOBOJII HEOOXOJUMbIE
JIOKa3aTeJIbHBIE PACCYKIACHUS

I'naea 2
TpeyroabHuku

18

PaBHBIE TPEYTOJIBHUKNY.
BeicoTta, Mmeanana,
OucceKkTprca TpeyrojibHUKa

Onucviéams CMBICT IOHATHS «PaBHBIE
¢urypem». [IpuBoAUTH IPUMEPHI paBHBIX

duryp.




XapakTepucTHKa OCHOBHBIX BU/10B

Conep:xanue yue0HOro Kou-Bo
Homep A pmaTe ngna 4ACOB AesITeJIbHOCTH YYEeHUKA
naparpaga P (Ha ypoBHe y4eGHBIX jeiicTBHil)
8 IlepBbIil 1 BTOPON IIPU3HAKH ) H306pasxcams 1 HAXOAUTH HA PUCYHKAX
paBEHCTBA TPEYTOJbHUKOB PaBHOCTOPOHHHE, PaBHOOEIPEHHBIE,
. IIPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE
9 PaBHOOGApeHHBII 4 PAMOYT » 0CTPOY ’
. TYIOYTOJIBHBIE TPEYTOJbHUKH U UX
TPEYrOJIbHUK U €70 CBOWCTBA
AJIEMEHTHI.
10 [IpusHaku paBHOOEIPEHHOTO 2 Knaccugpuyuposams TpeyrolbHUKH 110
TPCYroJibHMKa CTOpPOHAaM MU yrjiaM.
11 Tperuil npu3HaKk paBeHCTBA 2 CDopﬂgy AUpO6AM®.
TPEYIOTbHHUKOB onpeodeneHus: 0OCTPOYroJIbHOIO,
TYNOYTOJIBHOTO, IPSIMOYT'OJILHOTO,
12 Teopemsl 2 paBHOOEIPEHHOTO, PABHOCTOPOHHETO,

Kontponbnas pabora Ne 2

Pa3HOCTOPOHHETO TPEYTrOJIbHUKOB;
OMCCEKTPHUCHI, BHICOTHI, MEUAHBI
TPEYroJIbHUKA; PABHBIX TPEYTrOJIbHUKOB;
CEepPEeIMHHOTO MEePIECHIUKYIISIpa OTPE3Ka;
IepuMeTpa TpeyroibHUKA;

ceoticmea: paBHOOEIPEHHOTO
TPEYroJIbHUKA, CEPETUHHOTO
MEePIEHANKYIISIpa OTPE3Ka, OCHOBHOTO
CBOICTBA PaBEHCTBA TPEYTOJIbHUKOB;
NpU3HAaKu.: paBeHCTBA TPEYrOJIbHUKOB,
paBHOOEAPEHHOTO TPEYTOJIBLHUKA.
Jloxazvieams TEOPEMBL: O EAUHCTBEHHOCTH
MPSAMOM, NEPIEHAUKYIIAPHON JaHHOU
(ciydaif, Korja TOYKa JIEKUT BHE JaHHOU
MpsIMOIA); TPU IPHU3HAKA PAaBEHCTBA
TPEYroJIbHUKOB; MPU3HAKU
paBHOOEAPEHHOTO TPEYTOIBLHUKA; TEOPEMBI
0 CBOMCTBAaX CEpEIUHHOTO
MePIEeHIUKYIIAPa, PABHOOESIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pazvsacuams, 4TO Takoe TEOPEMA,
OMHUCHIBATh CTPYKTYPY TEOPEMBI.
OOBACHATD, KaKYI0 TEOPEMY HA3bIBAIOT
00paTHOM TaHHOM, B Y€M 3aKITFOYACTCS
METO/ I0Ka3aTeNbCTBA OT MPOTUBHOTO.
[TpuBOANTE IPUMEPHI UCTIOJIB30BAHUS ATOTO
METO/A.

Pemate 3aaun Ha BhIUMCIIEHUE U
JI0Ka3aTelIbCTBO

I'nasa 3
IMapanueabHbie npsavMbie. CyMMa yrjioB 16
TPeyroJibHMKa
13 [TapannenpHble psMbIe 1 Pacnoznasams Ha yeprexax napaiesbHbIe
IpsIMbIE.
14 [Tpu3Haky napauieaIbHOCTU 2 P

MIPSIMBIX

N300paxkath ¢ MOMOIIBIO TUHEHKH U




XapakTepucTHKa OCHOBHBIX BU/10B

Copnepxanue yueOHOIo Koa-Bo
Homep A pmaTe ngna 4ACOB AesITeJIbHOCTH YYEeHUKA
naparpaga P (Ha ypoBHe y4eGHBIX AeiicTBHil)
15 CaolicTBa napamieabHbIX 3 YroJIbHHMKA MapajljIe/IbHbIE MPSMBIE.
IPSIMBIX Onucwvieams yribl, 00pa3oBaHHBIC MTPU
16 CyMMa YIII0B TPeyrobHHEA 4 MEPECCUCHHUH JIBYX MPSIMBIX CEKYIIICH.
Dopmynuposamo:
17 HIpsiMmoyrosbHbIi onpeodeneHus: NapalieIbHbIX MPSMBIX,
TpEYTrOJIbHHUK paccTosHUS MEXKAY NTapajleIbHbIMU
18 CBOICTBA PAMOYTOIBHOTO 3 MPSIMBIMU, BHEIITHETO yTJjia TPEYyTroJIbHUKA,
TPeYroNbHUKA TUIIOTEHY3bl U KaTeTa;
ceolicmea. MapajuielIbHbIX MPSIMBIX; YTJIOB,
KonTponbnas padorta Ne 3 1

00pa30BaHHBIX [IPU MEPECCUCHUU
[apaJUIEIbHBIX IPSAMBIX CEKYILEH; CyMMBbI
YJIOB TPEYTOJIbHHMKA; BHEIIHETO yria
TPEYroJabHUKA; COOTHOLUIECHUH MEXKIY
CTOPOHAMH U YIJIAMHU TPEYTOJIbHUKA;
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE
CBOMCTBO NapaJUIEIbHBIX IPSAMBIX;
NPU3HAKY. TIAPAIIIIEIIBHOCTH MPSIMBIX,
paBEHCTBA NPSMOYTOJIBHBIX TPEYTOJIBHUKOB.
Jloka3zvieams: TEOPEMBI O CBOMCTBAX
NapaJUIEIbHBIX IPSAMBIX, O CYMME YIJIOB
TPEYTroJbHUKA, O BHEIIIHEM yTJIe
TPEYroJbHUKA, HEPABEHCTBO TPEYrOJIbHUKA,
TEOPEMBI O CPAaBHEHUU CTOPOH U YIJIOB
TPEYroJIbHUKA, TEOPEMBI O CBOMCTBAX
IIPSIMOYTOJIBHOTO TPEYToJIbHUKA, IPU3HAKU
IIapaJUIEIbHBIX IPSAMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewamyp 3anaun Ha BEIYUCIICHNUE U
JI0Ka3aTeNbCTBO

I'nasa 4
OKpyKHOCTBb M KpYT. 16
I'eomeTpuyeckne MoCTPOEHUs!
19 ['eomeTpuueckoe mecTo 2 Tosicusame, 94TO TaKoOE 3aJa4a Ha
Touek. OKPYKHOCTh H KPyT MTOCTPOCHHE; TEOMETPHUIECKOE MECTO TOUCK
(I'MT). ITpuBoauts npumeps: I'MT.
- H306pasicamv Ha pUCYHKAX OKPYKHOCTb U
20 HexoTopsle cBoiicTBa 3 300p prCyH PyHx
e€ 2JICMEHTHI; KacaTelIbHYIO K OKPYKHOCTH;
okpyxHocTu. KacatenbHas k
OKPYXHOCTb, BIUCAHHYIO B TPEYTOJIbHUK, U
OKPYKHOCTH
OKPYXHOCTB, OITMCAHHYO OKOJIO HETO.
21 OmnucanHas ¥ BIMCaHHAs 3 OnKCHIBaTh B3aMMHOE PACIION0KCHHE
OKPY>KHOCTHU TPCYTOJIbHHUKA OKPY)XHOCTHU U prIMOP’I.
22 3aauM Ha NOCTPOEHUE Dopmynupoeanms:
onpeoenenust: OKPY>KHOCTH, Kpyra, HX
23 MeTto reoMeTpu4ecKiX MecT 4

TOYEK B 33j1a4ax Ha
IIOCTPOCHUE

AIIEMEHTOB; KacaTeJIbHOM K OKPYKHOCTH;
OKPY’KHOCTH, OTIMCAHHOW OKOJIO




XapakTepucTHKa OCHOBHBIX BU/10B

Homep Conepxanue y4eOHOro Kou-Bo HeATEHHOCTH YICHHKA
MaTepuaa 4acoB . .
naparpaga P (Ha ypoBHe y4eOHBIX el CTBUI)
Konrponsnas padora Ne 4 1 TPEYroJIbHUKA, U OKPYKHOCTH, BIIMCAHHOH B

TPEYrOJIbHUK;

ceoticmea: CEpEeTMHHOrO MEPIEHINKYIISIpa
kak ['MT; Oouccekrpucsl yria kak [ MT;
KacaTelbHOU K OKPYXHOCTH; AMaMETpa U
XOp/bl; TOYKHU [TEPECEUECHUS] CEPEAUHHBIX
NIEPIIEHIUKYJIIPOB CTOPOH TPEYroJIbHUKA,
TOYKH IepeceueHusi OUCCEKTPUC YIIIOB
TPEYrOJIbHUKA;

NPU3HAKY KaCaTEIbHOM.

/loxazvieamsb: TEOPEMBI O CEPEAMHHOM
MEPIEeHIUKYIIAPE U OUCCEKTPHCE yria KaK
I'™MT;

0 CBOMCTBaX KacaTeJabHOI; 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, OIIMCAHHON
OKOJIO TPEYrOJIbHUKA; TPU3HAKU
KacaTeJIbHOM.

Pewams ocHOBHBIE 3a/1a4u HA IOCTPOEHUE:!
IIOCTPOEHHUE yIJjla, PABHOT'O JaHHOMY;
IIOCTPOEHUE CEPEAMHHOTO MEPIECHIUKYsIpa
JTAHHOT'O OTPE3Ka; IOCTPOCHUE MPSIMOH,
MIPOXOASAIIECH Uepe3 JaHHYI0 TOUKY U
NEPIEHIUKYISIPHON JaHHOM IPSIMOU;
MOCTPOCHUE OMCCEKTPUCHI JAHHOTO YTJa;
IIOCTPOEHUE TPEYTOJIbHUKA T10 IBYM
CTOPOHAM U yI1y MEX]ly HUMU; 110 CTOPOHE
U IByM IpUJIEKALUM K HEHl yriam.

Pemars 3a1aun Ha MOCTPOEHHUE METOOM
I'MT.

Cmpoums TpEyroJbHUK 110 TPEM CTOPOHAM.
Pewams 3amaun Ha BEIYHCIICHHE,
JI0Ka3aTeNNbCTBO U MIOCTPOEHHUE.

O0o0IeHNe
H CHCTEeMATH3AI[NA 5
3HAHUI yYaluxcst
YnpaskHeHus s TOBTOPEHUs Kypca 7 4
KJacca
Kontponbnas pabora Ne 5 1

8 kiacce




Homep

naparpadga XapakTepucTHKA OCHOBHBIX BH/10B
Conep:xanue yueOHOro Koa-Bo
AesiTeJIbHOCTH YYeHUKA
MaTepuaJia 4yacos . N
(Ha ypoBHe y4eOHBIX JelcTBHUIl)
I'naga 1 29
YeThIpEXyroabHUKHA
1 YeThIpEXYroJIbHUK U €T0 2 IloacHuams, 4TO TAKOE YETHIPEX YT OJIbHUK.
AJIEMEHTBI OnuceIBaTh AJIEMEHTHI YETHIPEX YT OJIbHUKA.
o Pacnoznasams BbIyKIIbIE U HEBBITTYKIIbIC
2 [Tapannenorpamm. CBoiicTBa 2 R y YK
YeThIPEXYTONbHUKH.
napajuieiorpaMma
H306pasxcams 1 HAXOAUTH HA PUCYHKAX
3 [Tpusnaku napaiienorpaMma 2 YeThIPEXYTOJbHUKH Pa3HBIX BUJOB U UX
4 [IpssmoyronbHUK 2 SJICMCHTBI.
Dopmynuposams:
S Pom0 2 onpeodeneHus: apajlienorpaMmma, BbICOThI
6 Keazpar 1 napajuiesorpaMma; MpsiMOyTrOJIbHHKA,
pomba, KBaaparta; CpeaHe JUHIN
Konrponbras pabora Ne 1 1 TPEYroNbHUKA; TPAIIELUH, BHICOTHI
7 CpeIlH;[;[ JINHUA 1 Tparneuuu, CpeI[HCI\/JI JIMHUM TPAICuuu,
TpPEYroJIbHUKA HCHTPAJIBHOTI'O yIJIa OKPYXKHOCTH,
BIIMCAHHOTO YTJIa OKPY>KHOCTH; BIUCAHHOTO
8 Tpanenus 4 Iy Py .
Y OMHMCAaHHOTO YEThIPEXYTOIbHUKA;
9 LlenTpanbHbIe U BIIMCAHHBIC ceoticmea: mapajieaorpaMma,
YTJIbI psIMOYTOJIbHUKA, poM0a, KBajpara,
CpPEeIHHUX JTUHUHN TPEYTOJbHHUKA U TPACIINN
10 Bnucannsie u onucanHbie 2 el peyr parieHui,
N BIIMCAHHOTO YTJIa, BIMCAHHOTO U
YeThIPEXYTOIbHUKH N
OTMUCAHHOTO YEeTHIPEXYTOJIbHUKA;
KonTponbnas padora Ne 2 1

NpU3HAaKy. MapaiienaorpaMmma,
MPSIMOYTOJIBHHUKA, pOMOa, BIUCAHHOTO U
OMHCAHHOTO YETHIPEXYTOIbHHUKA.
Hoxkazvieams.: TEOPEMBI O CyMME YTJIOB
YeThIPEXYTObHUKA, O TPATyCHON Mepe
BIIMCAHHOTO yTJIa, O CBOMCTBAX W MPU3HAKAX
napajuiesiorpaMma, mpsiMOyTrOJIbHHKA,
pomba, BIUCAaHHOTO M OMKUCAHHOTO
YeThIPEXYTObHUKA.

IIpumensamo N3ydeHHbBIE ONIPEICTICHHS,
CBOICTBA U MPHU3HAKU K PEIICHUIO 33/1a4

I'naea 2 16
ITono0ue TpeyroabHUKOB
11 Teopema ®aneca. Teopema o 6 Dopmynuposamn.:
MPONIOPIIMOHATIEHBIX OTPE3Kax onpeoenenue TIONOOHBIX TPEYTOJILHUKOB;
ceolicmea: MeIuaH TPeyroJibHUKa
12 [TooGHBIE TPEYTONBHUKH 1 I pey ’
OMCCEKTPUCHI TPEYTOJIbHUKA,
13 [epBbiii npusHak moao0ous 5 TIEPECEKAONIUXCS XOP/I, KacaTebHOMI
TPEYTroJIbHUKOB b5t CeKymef/'I;
14 Bropoii 1 TpeTHii pH3HAKK 3 NPpU3HAKU IOJOOHS TPEYTOJIbHUKOB.

0100UsI TPEYrOJILHUKOB

Jlokazvlieams.




Homep

naparpadga XapakTepucTHKA OCHOBHBIX BH/10B
Conep:xanue yueOHOro Koa-Bo
MaTepiaia 4ACOB AeATENLHOCTH y4eHHKa
(Ha ypoBHe y4eOHBIX JelcTBHUIl)
KonTpomnbnas padorta Ne 3 1 meopemul: Paneca, 0 TPONOPLUOHAIBHBIX
OTpe3Kax, 0 CBOMCTBaX MeAHaH
TPEYroJdbHUKA, OUCCEKTPUCHI TPEYTOJIbHHKA;
ceoticmea: TIepeceKaroIuxcs Xop/,
KacaTeJIbHOM U CEeKYLIEH;
npu3HaKy Moao0us TPEyroJIbHUKOB.
IIpumensamo N3y4eHHbIE ONPENEICHMUS,
CBOIICTBA U MPHU3HAKU K PEIICHUIO 3a/1a4
I'naga 3
Pemienue npsiMmoyroJibHbIX 14
TPeyroJibHUKOB
15 Metpudeckre COOTHOIIEHUS 1 Dopmynuposams:
B IIPSIMOYTOJIBHOM onpeoeneHus: CUHyca, KOCUHYyCa, TAaHTEHCa,
TPEYroJbHUKE KOTaHI'€HCa OCTPOro yria MpsMOYrojJbHOTO
16 Teopema [Tudaropa 5 TPEYTOJIbHIKA,
ceoticmea: BhIPAXAIOIINEe METPUUECKUE
KonTponsnas padora Ne 4 1 COOTHOILIEHUS B IPSIMOYTOJIbHOM
17 TpUroHOMeTpHYECKe 3 TPEYTOJIbHUKE U COOTHOIICHUS MEXKTY
(byHKIIHH OCTPOro yrita CTOPOHAMHU U 3HAYCHUSIMU }
HPAMOYTOIBHOTO TPUTOHOMETPUYCCKHUX (YHKIIHH B
TPeYrONbHUKA MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
3anucvlieams TPUrOHOMETPUUECKHE
18 Permenue npsamMoyrosibHbIX 3 (bopMyIIbI, BEIPAXKAIOLINE CBSI3b MEXKIY
TPCYTOJIBHHKOB TPUTOHOMETPUUECKUMHU (QYHKIUSMHU OJTHOTO
KonTposbHas pabora Ne 5 1 1 TOTO 3KE OCTPOro yria.
Pewiams npsiMOyTOJIbHBIE TPEYTOJIHUKH.
Joxa3zvieams:
meopemy 0 METPUUYECKUX COOTHOIICHUSX B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE, TEOPEMY
[Tucaropa;
¢opmynbl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHT'€HC, KOTAaHT'€HC OJTHOTO U TOTO e
OCTpOTro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE
TOX/IECTBO U 3HAUYEHMS CHHYCa, KOCUHYCAa,
TaHreHCa U KoTaHTeHca st yriaoB 30°, 45°,
60°.
Ipumename N3y4eHHbIE ONpeNEICHMS,
TEOpeMBbI U (POPMYIIBI K PELICHUIO 331249
I'nasa 4
MHoroyroJbHUKH. 10

ILnomanb MHOI0yrojbHHKa




Homep
naparpadga XapakTepucTHKA OCHOBHBIX BH/10B
Conep:xanue yueOHOro Koa-Bo
AesiTeJIbHOCTH YYeHUKA
MaTepuaJia 4yacos . N
(Ha ypoBHe y4eOHBIX JelcTBHUIl)
19 MHOroyrojasHUKU 1 losachamy, 4TO TaKOE IUIOLIAIb
MHOTOYTOJIbHUKA.
20 [TonsTre nnomanu yr
OnuchIBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTHI;
MHOT'OYTI'OJIbHUKA.
BBIMYKJIbIE U HEBBITYKJIIbIE
[Tnomanp npsAMOyroibHUKA
MHOT'OYTOJIbHUKH.
21 [Tnomane napauienorpaMmma 2 N3006paxarh 1 HaXOAUTH Ha PUCYHKAX
29 TTiomasb TpeyroabHuKa 2 MHOTOYTOJbHUK H €10 JeMEHTBL;
MHOTOYTOJIbHUK, BIIUCAHHBINA B OKPYKHOCTH,
23 Ilnommans Tpanenuu 3 Y MHOTOYTOJIbHUK, OIIMCAHHBIN OKOJIO
KonrpomnsHast pabora Ne 6 1 OKPYXHOCTH.
Dopmynuposamy.:
onpeoeneHus: BIUCAHHOTO U OMKUCAHHOTO
MHOT'OYTI'OJIbHUKA, TUIOIIA 1
MHOTOYTOJIbHUKA, PABHOBEIHKHUX
MHOT'OYTI'OJIbHUKOB;
OCHOBHble Cc80licmaa TIIOMAIN
MHOT'OYTI'OJIbHUKA.
lokazvieams: TEOPEMBI O CyMME YTJIOB
BBIIYKJIOTO N-yroJjIbHUKA, IO 11
MPSIMOYTOJIbHHKA, MO TPEYTOIbHHKA,
IUIOLIA/IN TPAINELu.
IIpumenamo U3y4eHHbIE ONPECICHHUS,
TEOpeMBI U (POPMYJIbI K PELICHUIO 3a1a4
IToBTOpEHUE
U CHCTeMATH3AIUs 8
y4eOHOro Mmarepuasa
VYnpaxHeHus Uil IOBTOPEHUS Kypca 8 7
KJjlacca
KonrtponsHas padora Ne 7 1
9 k1ace
Homep
naparpaga XapakTepucTHKAa OCHOBHBIX BU/10B
Conep:xkanue y4eOHOT0 Kou-Bo
AeITeJIbHOCTH YYeHUKA
MaTepHuaJa 4acoB . .
(Ha ypoBHe y4eOHBIX AelCTBHI)
I'nasa 1 16
Pemenue TpeyroibHMKOB
1 Cunyc, KOCUHYC, TAHTE€HC U 2 Dopmynuposamo:
kotanreHc yria ot 0 go 180 onpeoeneHus: CHHyca, KOCUHYycCa, TAaHTEHCa,




Homep

naparpadga XapakTepucTHKA OCHOBHBIX BH/10B
Conep:xanue yueOHOro Koa-Bo
MaTepiaia 4ACOB AesITEILHOCTH y4eHHKa
(Ha ypoBHe y4eOHBIX JelcTBHUIl)
2 TeopeMa KOCUHYCOB 3 KoTaHreHca yriaa or 0 10 180
3 Teopema CHHYCOB 3 €601icmE0 CBS3M JUTHH TMaroHanei u CTOPOH
napajuiesorpaMma.
4 Perenue TpeyroibHIUKOB 3 Dopmynupoeams 1 pazbACHATH OCHOBHOE
5 DopMyIIbl AJ11 HAXO0XKACHUS 4 TPUTOHOMETPUUECKOE TOXKIECTBO. §
IUTOMIATH TPEYroTbHHKA BbruncnsaTe 3HaueHHE TPUTOHOMETPUYECKOM
(GbyHKINU yria 1o 3HaYe€HUIO OJHOM U3 ero
KonTponpHas padora Ne 1 1 3a/JaHHBIX (YHKIIUIA.
Dopmynuposams U JOKa3bIBaTh TEOPEMBI:
CHUHYCOB, KOCUHYCOB, CJIC/ICTBUS U3
TEOpPEMbI KOCHHYCOB U CHHYCOB, O TUIOILAIN
OMHMCAHHOT'O MHOTOYTOJIbHHKA.
3anucvieamsv 1 TOKa3bIBATH (OPMYIIBI IS
HAXO0XICHHUS TUIOUIaIU TPEYroJIbHUKA,
paanycoB BIMCAHHOW U ONKMCAaHHOM
OKPYXHOCTEH TpeyrojbHUKA.
Ipumenamo N3y4eHHbIE ONPENEICHMUS,
TEeOpeMbI U (hOPMYIIBI K PELICHHUIO 3a7a4
I'naga 2 8
IIpaBu/jibHbIE MHOIOYIOJbHUKH
6 [IpaBunbHbIE 4 losacHusamy, 4TO TaKOE IIEHTP U
MHOTOYTOJIbHUKHU M UX HEHTPAILHBINA YTOJI TPAaBUIBLHOTO
CBOICTBa MHOTOYTOJIbHUKA, CEKTOP M CETMEHT KpyTa.
7 JlinHA OKPY>KHOCTH. 3 Popamytuposamo:
TInomazs kpyra onpedenenue PaBUIbHOTO
MHOTOYTOJIbHUKA;
Konrponbhas pabora Ne 2 1 c601icmea MPaBUILHOTO MHOTOYTOJIbHUKA.
/loxazvieams CBOWCTBA NPABUIIBHBIX
MHOT'OYTOJIbHUKOB.
3anucvieams 1 pa3bICHIATH (POPMYITBI
JUIMHBI OKPY>KHOCTH, TJIOIIAN KpyTa.
3anucvlieame 1 1OKa3bIBATH (HOPMYJIIbI
JUIMHBI IYTH, TUIOLAIA CEKTOPA, (GOPMYIIbI
JUTS HAXOXKJICHUS PAJIyCOB BITMCAHHOM 1
ONKCAaHHOM OKPYXHOCTEH MPaBUIBLHOTO
MHOTOYTOJIbHUKA.
Cmpoumb ¢ TOMOIIBIO LUPKYIIS U JIMHEHKU
NPaBUJIbHBIE TPEYTOJIHHUK,
YeThIPEXYTOIbHUK, IIECTUYTOJIbHHUK.
Ipumename N3y4eHHbIE ONpeNEICHMUS,
TeopeMbl U (POPMYJIbI K PELICHHUIO 3a1a4
I'naea 3
JlekapTOBBI 11
KOOPAMHATHI HA MJIOCKOCTH
8 PaccrostHre Mexy aByMst 3 Onucvieamsb IPIMOYTOJIBHYIO CUCTEMY




Homep

naparpadga XapakTepucTHKA OCHOBHBIX BH/10B
Conep:xanue yueOHOro Koa-Bo
AeATeJIbHOCTH YYeHUKA
MaTepuaJia 4yacos . N
(Ha ypoBHe y4eOHBIX JelcTBHUIl)
TOYKAMH C 3aJJaHHBIMU KOOpJMHAT.
koopauHaTamu. KoopauHatet Dopmynuposams: ONpeeIIeHNEe ypaBHEHUS
CepeMHbI OTPE3Ka ¢burypsl, He06X0IMMOE M JOCTATOYHOE
9 Vpasaenue duryps 3 YCIIOBUS ApaJUIeIbHOCTH ABYX MPSMBIX.
VPABHEHHE OKPYIKHOCTH 3anucvieams 1 1OKa3BIBATh (HOPMYIIBI
paccTosHUS MEX]y IByMSI TOUKaMH,
10 YpaBHeHHUE NpsAMOit 2 KOOP/IMHAT CEPEUHBI OTPE3KA.
11 VrnoBoit kodddumment 2 Bvisooums ypaBHEeHHE OKPYKHOCTH, 00I1Iee
npsMoit yYpaBHEHUE IIPSIMOM, YpaBHEHHE MIPSIMOM C
YTJIOBBIM KO3 (PHUITIEHTOM.
Konrposbras padora Ne 3 1 Jloxasvieams HEOOXOAUMOE H IOCTATOYHOC
yCIIOBUE MapalieIbHOCTU ABYX MPSMBIX.
Ipumensamo N3y4eHHbIE ONPENETICHMUS,
TEeOpeMbI U (POPMYIIBI K PELICHUIO 3a7a4
I'nasa 4
12
BexkTopsl
12 [TonsTue BekTopa 2 Onucwviéams TOHATUS] BEKTOPHBIX U
CKaJISIpHBIX Benn4uH. WumocTpupoBaTh
13 Koopaunats! BekTopa 1 P pHp
MOHSTHE
14 Clio)keHHE U BBIYUTAHUE 2 BEKTOpa. Dopmynuposams: oOnpeoeneHus.:
BEKTOPOB MOJ1yJIl BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB,
15 V MHOJKEHIE BEKTOPA Ha 3 paBHBIX BEKTOPOB, KOOPAUHAT BEKTOPA,
— CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
MIPOTHBOIOJIOKHBIX BEKTOPOB, YMHOKEHUS
16 CkansipHOe mpou3BeIeHNE 3 BEKTOpA Ha YUCJIO, CKAISAPHOTO
BEKTOPOB MPOU3BEJICHUS BEKTOPOB; CBOUCMEA.
KouTposbHas pabota Ne 4 1 PaBHBIX BEKTOPOB, KOOPAWHAT PaBHBIX

BCKTOPOB, CIIOKCHHA BEKTOPOB, KOOPpAWHAT
BEKTOpA CYMMBI i BEKTOPa Pa3HOCTH JBYX
BCKTOPOB, KOJNIMHCAPHBIX BEKTOPOB,
YMHOXKEHUS BEKTOPA Ha YUCIIO, CKAISIPHOTO
MPOU3BCACHUSA IBYX BCKTOPOB,
MIEPIICHIUKYJISIPHBIX

BEKTOPOB. /[oKa3bléamb TEOPEMBI: O
HAXOXKJICHUU KOOPJIMHAT BEKTOpA, O
KOooOpJAuHaTax CyMMBbI U pa3HOCTH BEKTOPOB,
00 ycnoBuH

KOJUIMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXO0KXKACHHUUN CKAJIAPHOTO ITPOU3BCACHUA
JIBYX BEKTOPOB, 00 YCIOBHH
MEPIEHINKYIAPHOCTH.

Haxooums xocuHYC yriia MeXAy ABYMs
BEKTOPaMH.

IIpumensamo N3y4eHHBIE ONIPEICIICHUS,
TEeOopeMbl U (POPMYIIBI K PELIEHUIO 3a]1a4




Homep

naparpadga XapakTepucTHKA OCHOBHBIX BH/10B
Conep:xanue yueOHOro Koa-Bo
MaTepuaia 4aCOB AesITEILHOCTH y4eHHKa
(Ha ypoBHe y4eOHBIX JelcTBHUIl)
I'nasa 5
I'eomeTpuueckue 13
npeodpa3oBaHus
17 JIBumxeHue (mepemMerieHue) 4 IIpusooums ipuMepsI IpeoOpa3oBaHM
¢urypsr. [apannensHprii buryp.
MepeHoC OmnwuceiBath ipeoOpa3oBanus Guryp:
18 OceBad M LICHTPATEHAS 4 MapajulesbHbIN IEPEHOC, OCEBAs
covmverpum., TToBopoT CUMMETpHS, IICHTPaJIbHAsI CHMMETPHSI,
MIOBOPOT, TOMOTETHSI, TOJJO0HeE.
19 I'omoterus. [Tonodue duryp 4 Dopmynuposams.
Kontpomsras pabora Ne 5 1 onpeodeneHus; TBUKEHUS; paBHBIX QUTYD;
TOYEK, CHMMETPUYHBIX OTHOCUTEIILHO
MPSIMOM; TOYEK, CAMMETPUIHBIX
OTHOCHTEJIBHO TOYKHU; (UTYPBI, UMCIOIICH
0Ch CHMMETPHH; (PUTYPBI, UMEIOIIEH IICHTP
CUMMETPUU; TO0OHBIX (Uryp;
ceolicmea: NBWKEHHS, TapaIJIeIbHOTO
NepeHoca, OCEBOM CHMMETPHH,
[EHTPAIbHOW CUMMETPHH, TIOBOPOTA,
TOMOTETHH.
Jokazvieams TEOPEMBI: O CBOMCTBAX
napajuieNIbHOTO MEPEHOCca, OCCBOU
CUMMETPUH, IICHTPATBHON CHMMETPHH,
MOBOPOTA, TOMOTETHH, 00 OTHOIIICHUU
rioniaiel NoJ0OHBIX TPEYTOJIbHUKOB.
IIpumenamo U3y4eHHBIE ONIPEICICHHUS,
TEOpeMBbI U (POPMYIIBI K PELICHUIO 3a7a4
IToBTOpPEHME
U CUCTeMAaTH3alus 8

yqeﬁﬂoro MaTrepuaJia

YopakHeHus A TOBTOpPEeHHsI Kypca 9 7
KJlacca
Kontponbnas padota Ne 6 1

7. Onucanue MaTepUAJIbLHO-TEXHUYECKOTr0 o0ecnevyeHust
00pa3oBaTeJIbHOIO NMpouecca.

|. Bu6auoreunsblii hou
1. Teomerpus: 7—9 k. / JI. C. Atanacsn, B. @. byry3os, C. b. Kagomues u ap. — M.:
[Tpocsemenwue, 2013.
2. 3u¢ b. I'. Teomerpust: nunakt. marepuansl: 7 xi. / b. I'. 3uB, B. M. Meiinep. — M.:
[Tpocsemenwne, 2014.




6. 3ue b. I'. T'eomerpusi: aunakt. marepuans: 8 wi. / b. I'. 3uB,B. M. Meiinep. — M.:
[Tpoceemenue, 2014.

7. 3us b. I'. T'eomerpus: nunakt. marepuansl: 9 k. / b. I'. 3uB. —M..: [Ipocsemenue, 2014.

8. Uzyuenne reomerpuu B 7, 8, 9 kiaccax: MeToi.pekoMeHmanuu:kKH. g yuurens / JI. C.
AranacsiH, B. ©. Byty3o0s, 0. A. I'nazkoB u ap. — M.: [Ipocsemenne, 2003—2011.

9. Muwenxo T. M. I'eomeTpusi: TeMatudeckue Tectol: 7 k1. /T. M. Mumenko, A. JI. bauakoB. —
M.: IIpoceemenue, 2008—2011.

10. Muwenxo T. M. T'eometpusi: Temarnueckue tectol: 8 k1. /T. M. Mumenko, A. JI. bauHkoB.
— M.: Ilpoceemenne, 2008—2011.

11. Muwenxo T. M. T'eometpusi: Temarnueckue tectol: 9 k. /T. M. Mumenko, A. JI. bauHkoB.
— M.: Ilpocsemmenue, 2008.

I1. IleyaTHbIE OCOOUSI

1. Tabmuiiel 10 TEOMETPUHU 11711 7— 9 Ki1accoB.

2. IlopTpeTsl BbIAAIOMIMXCS JIeATeNe MaTEeMaTUKH.

111 Texuuueckue cpeacTBa o0ydeHust

1. Kommbrotep.

2. MynbTUMeIUanpoeKTop.

3. DKpaH (Ha WITaTUBE WIX HABECHOM).
4. laTepakTUBHAS JOCKA.

IV. DxpaHHO-3ByKOBBIE TOCOOHS.

BuneopunbMel 10 HCTOPUM PA3BUTUSA MAaTEMAaTHKH, MaTEMAaTUUYECKUX UEH U METO/I0B
V. TexHu4eckue cpeacTBa 00y4eHust
MynpTUMEAUNHBIA KOMIIBIOTED
Ckanep
IIpunTep mazepHbIii
KonupoBanpHslii annapar
MynbTMEIMATIPOEKTOP
CpencTBa TeI€KOMMYHUKAIUH
OKpaH (Ha WITaTUBE UM HABECHOM)
|. YueOHO-nIpakTHUYECcKasi M Y4eOHO-1a00paTOpHOE 000py/10BaHHe
Jlocka MarHuTHasi C KOOPJAMHATHOM CETKOM.
Habop reomerpuueckux ¢puryp ( 1€MOHCTPAILIMOHHBIN U pa3gaTOuHbIN).
Habop reomerpuueckux Ten( A€MOHCTPALMOHHBIN U pa3JaTOYHBIN).
KommiekT uepTéXHbIX HHCTPYMEHTOB (KJIACCHBIX M pa3faTOuHBIX): JTMHEHKa,
Tpancnoptup, yroasHUK (30°, 60°), yrompHUK (45°, 45°), HIUPKYIb.
VIl. AuTepHeT-pecypchl
http://www.edu.ru - ®enepanbhblit mopran Poccuiickoe o0pa3oBanue
http://www.school.edu.ru - Poccuiickuii 001ieodpa3zoBaTenbHblil mopTai
www.1september.ru - Bce mpuiiokeHus K razere «1ceHTsops»
http://school-collection.edu.ru — equnast komteKkus HTUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB
http://vschool.km.ru Buptyansnas mkona Kupumia u Medoaus
http://mat-game.narod.ru/ maremMaTnveckas THMHACTHKA
http://mathc.chat.ru/ maTemaTu4yeckuii KaJel10CKOI
http://www .krug.ural.ru/keng/ Kenrypy
http://www.uroki.net/docmat.htm - 1is yauTens MaTeMaTHKH, aareOpbl U TEOMETPUH
http://matematika-na5.narod.ru/ - matemaruka Ha 5! CalT 115 y9uTeliel MaTeMaTuKK
http://www.alleng.ru/edu/mathl.htm - k ypoky MaTemMaTHKH
http://www.uchportal.ru/ - yautenbckuii moprain
http://nsportal.ru/ - conmansHast ceTb paOOTHUKOB 00pa30BaHMUs

PP INourwNE

8. [lnanupyemble pe3y/abTaThbl 00y4eHHs1 reoMeTPpHH B /-9 Kilaccax.



I'eomerpuueckne purypbl

Buinycknux nayuumes:

* [10JI30BATHCS SI3bIKOM T€OMETPUH ISl OMIMCAHUS MPEAMETOB OKPYKAIOIIEro MUpa U UX
B3alMHOI'0 PACIIONIOKEHMUS;

* pacro3HaBaTh U M300pakaTh Ha YEPTEKax M PUCYHKAX reOMETpUYecKue (GUrypbl U UX
KOH(HUTypaIuu;

* Ki1accu(UUUPOBaTh FreOMeTpUUYecKre QUTyphI;

* HaXOJIUTh 3HAYCHUSI JITMH JIMHEHHBIX 3JIEMEHTOB (PUTYp W WX OTHOIICHUS, TPATYCHYIO
Mepy yriaoB oT 0° go 180°, mpumeHsisi ompeaesieHUs, CBOMCTBA M NpPHU3HAKKH (PuUryp m ux
3JIEMEHTOB, OTHOIIEHUsi (Guryp (paBeHCTBO, M0A00HME, CUMMETPUU, MOBOPOT, MapasliedbHbIN
MEepPEHOC);

* OIIEPUPOBATH C HaYaJIbHBIMHU MOHSTUSMU TPUTOHOMETPUU U BBIIOJIHATH dJIEMEHTapHBIE
orepanuu HaJl QyHKIUSIMH YTIIOB;

* IOKa3bIBaTh TEOPEMBI;

* pemaTh 3aJadd Ha JI0Ka3aTelbCTBO, OMMPAsCh Ha M3Y4YEHHBIE CBOWCTBA (GUryp u
OTHOUIICHUN MEX1Yy HUMH U IPUMEHSISI U3yYCHHbIE METObI JJ0KA3aTeNbCTB;

* pemiaTh HECIOXXKHBIC 3aJa4ydl Ha TOCTPOCHHUE, MPUMEHSS OCHOBHBIC aJITOPUTMBbI
MOCTPOCHHUS C TIOMOIIBIO LIUPKYIIS U THHEUKH;

* pemark NpocTeiiye IIaHUMETPUUECKHE 3a]1a4l B IPOCTPAHCTBE.

Buinyckuux nonyuum 603modicHocmb:

* OBJIJIETh METOJAMM DPELIEHUS 337a4 Ha BBIUMUCICHMS U JI0KA3aTEIbCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM MOJ00Us, METOJOM Mepedopa BapHaHTOB U METOJOM T'€OMETPHUYECKUX
MECT TOYEK;

* IPUOOPECTU ONBIT MPUMEHEHHSI ANTreOPandeckoro U TPUrOHOMETPUYECKOTO anmapara u
UJel ABUKEHUS TIPU PEIICHUN T€OMETPUUYECKUX 3a]1a4;

* OBJIQJIETh TPAJAULIMOHHON CXEMOM pelIeHus 3a7a4 Ha MOCTPOCHHE C TIOMOIIBIO ITUPKYJIS
Y JIMHEUKU: aHaJIu3, IOCTPOEHUE, T0KA3aTeNbCTBO U UCCIIEA0BAHUE;

* Hay4uThCS pelaTh 3a7aud Ha

[TocTpoeHne MeTO/I0M reOMETPUUECKOI0 MECTA TOYEK M METO/I0M MO00uS;

* IPUOOPECTU OMBIT HUCCIEAOBAHUS CBOWCTB TUIAHMMETPHUYECKUX (QHUTYp C MOMOIIBIO
KOMITHIOTEPHBIX TTPOTPaMM,

* IPUOOPECTHU OTIBIT BHINOJIHEHUS TPOSKTOB.

H3mepenne reomeTpu4ecKux BeJTUYHH

Buinycknux nayuumcs:

* HCIIOJIB30BATh CBOMCTBA U3MEPEHHU [UIMH, IUIOMIAJEH U YIJIOB IPU PELIEHUU 3a7ad Ha
HaXO0X/ICHUE JUTMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI TyTH OKPY>KHOCTH, TPaJyCHONH MEpHI
yrna;

* BBIYMCIATh IUIOMIAJM  TPEYTrOJIbHUKOB, MPSMOYTOJIbHUKOB, IapajljielIorpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

* BBIYMCIIATD JJIMHY OKPY>KHOCTH, JJIMHY JYTH OKPY’KHOCTH;

* BBIUMCIIATh JUTMHBI JIMHEWHBIX 3JEMEHTOB (PUIYp M UX YIJIbI, UCHOJIB3Yd (HOPMYJIbI
JUIMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (hOpMYJIbI IIOIaneil puryp;

* pemaTh 3aJauu Ha J0Ka3aTelbCTBO C MCIOJIb30BaHHEM (OPMYI JUIMHBI OKPY>KHOCTU H
JUTMHBI 1yTU OKPYKHOCTH, GOopMyJ TuIoIaaeil puryp;

* pemarh MpaKkTUYECKUE 3a7auH, CBA3AHHBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEINYUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux nonyuum 603mMoHNCHOCMb HAYUUMbCA:

* BBIYHUCIATH IJIOAAN (UTYp, COCTABJIEHHBIX M3 JBYX WM Oojee MpSIMOYroJbHUKOB,
NapajuIeIOrpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

* BBIYHMCIATH TUIOIIATM MHOTOYTOJIbBHUKOB, MCHOJb3YSl OTHOLIEHHUS DPABHOBEIMKOCTH WU
PaBHOCOCTaBJIEHHOCTH;



* IPUMEHATH AIreOpandeckuii 1 TPUTOHOMETPHUYECKHUI anmapar U Wieu IBHKEHUS MpU
pEIIEHNN 3aa4 Ha BBIYMCIICHHE IUIONIAIe MHOTOYT OJIbHUKOB.

Koopounamut

Buinycknux nayuumes:

* BBIYHUCIATh JUIMHY OTpe3Ka 0 KOOpAMHATaM €ro KOHIIOB; BBIYHUCISATH KOOPAMHATHI
CEpEeIUHBl OTPE3Ka;

* HCII0JIb30BAaTh KOOPIAMHATHBIN METO/ JIIsl U3yYEHUS! CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 803modrcHocmb:

* OBJIaJIETh KOOPAMHATHBIM METO/IOM PELICHUS 3aa4 Ha BBIYUCIICHUS U J0Ka3aTeIbCTBO

* IPUOOPECTU OMBIT MCIOJIB30BAaHUS KOMIBIOTEPHBIX MPOTPAMM JIJIsl aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOT'O PACIOJIOKEHUS OKPYKHOCTEH U MPIMBIX;

* IPUOOPECTU OIBIT BHIMIOTHEHHSI MPOEKTOB Ha Temy «lIpuMeHeHHe KOOpAMHATHOTO
METO/Ia MPHU PELICHUH 33/1a4 Ha BHIYMCICHUS U I0Ka3aTeIbCTBAY.

BekTopsl

Buinycknux nayuumes:

* OIIEPUPOBATh C BEKTOPAMH: HAXOAUTh CYMMY U Pa3HOCTh IBYX BEKTOPOB, 3aJaHHBIX
r€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN MTPOU3BEICHUIO 33JaHHOTO BEKTOPA HA YUCIIO;

* HAXOJIUTh JJI1 BEKTOPOB, 3a/laHHBIX KOOpPAMHATAMHU: JUIMHY BEKTOpPa, KOOPIAMHATHI
CYMMBI U pa3HOCTHU [ABYX H Oonee BCKTOPOB, KOOpPAWHATHI NPOU3BCACHHA BCKTOpAa Ha 4HCIIO,
MPUMEHSISI TIPU HEOOXOAMMOCTH COYETaTeIbHBIA, MEPEMECTUTENbHBIM U pachpeeluTeIbHbIN
3aKOHBI,

* BBIYHCIISATh CKAIAPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTH YroJ MEXIYy BEKTOpamH,
YCTaHaBJIMBATh NCPHCHANKYIIAPHOCTD ITPSAMBIX.

BblnyCKHMK noaydum B03MOIHCHOCMD.

* OBJIQJIETh BEKTOPHBIM METOOM I PEIICHUs 3a7a4 Ha BRIYMCIICHUS U JOKa3aTelIbCTBA;

* IPHOOPECTHU OIIBIT BHITTOJHEHHS TPOEKTOB.
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