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IHosicHuTEeNLHAA 3aNIUCKA

Pabouass mporpamma mo reoMeTrpuu coctaBieHa ocHoBe DenepanbHOro
TrOCy/IapCTBEHHOTO  00pa30oBaTEeNIbHOTO  CTaHJapTa OCHOBHOTO o0r1ero
oOpazoBanusi, [IpumepHo# mporpammbl 1O y4eOHbIM mpenMeram «CTaHIapThI
BTOPOro mokoiyieHua. Marematuka 5 — 9 kmace» — M.: [Ipocsemenne, 2011 r.,
«COopHuka pabouux mporpamm 7 — 9 knacce», - M.IIpoceemenue, 2014.
CocraBurens T. A. Bypmuctposa.

Cpok peanu3anuu nNporpaMmmsl 3 rojia
PaGouast nporpamma onmpaercst Ha YMK:

7 xJacc:
° I'eomeTpus 7 -9. YueOHUK s 00111€00pa30BaTEIIbHBIX yUPESKACHUI/
JI. C. Aranacsh, B. ®@. byry3os, C. b. Kagomues, JI. C. Kucenesa, 3. I'.  Tlo3Hsk-
M.: IIpocewienue, 2014.
. «I'eometpus. Junakruueckue marepuansl 7 kmace» / b. I'. 3uB, B. M.
Meiinep - M.: Ilpocemenne, 2012,
° Tectst mo reomerpuu 7 kmacc / JI. W. 3BaBuu, E. B. IlotockyeB —
HU3]1aTeNILCTBO «JK3aMeH», 2013
° KontponbHbie pabotsl mo reometpun 7 kmacc / H. b. MenbHukoBa —
U31aTEIbCTBO «DK3aMeH», 2015.

8 KJacc:
o ['eomerpust 7 -9. YueOHUK J1s1 001Ie00pa30BaTEIbHBIX YIPESKICHUINA/
° JI. C. AtanacsH, B. @. byry3os, C. b. Kagomuies, JI. C. Kucenesa, 3. T.
[To3nsik - M.: [Ipocsewenue, 2014.

o «['eometpus. Jumakruueckue marepuansl 8 kmacey/ b, I'. 3uB, B. M.
Meiinep - M.: [Ipocsemenue. 2009.

o Tectet mo reomerpuu 8 kiacc / JI. W. 3BaBuu, E. B. IlorockyeB —
U31aTEIbCTBO «DK3aMeH», 2013.

o Kontponbubie pabotsl mo reometpun 8 kimacc / H. b. MenbHukoBa —

U31aTEIbCTBO «DK3aMeH», 2015.

9 xnacc:
o ['eomerpust 7 -9. YueOHUK sl 001Ie00pa30BaTEILHBIX YUPESKICHHIA/
JI. C. AtanacsH, B. @. byry3os, C. b. Kagomues, JI. C. Kucenesa, 3. I'. Ilo3Hsk -
M.: IIpoceeienue, 2014.

° «['eometpus. Junakruueckue marepuansl 9 kimace»/ b, I'. 3uB, B. M.
Meiinep - M.: IIpocsemnienue. 2009.

o Tectet mo reomerpuu 9 wimacc / JI. U. 3BaBuu, E. B. ITlotockyeB —
U31aTEIbCTBO «DK3aMeH», 2013.

o Kontponbnbie paboTtsl mo reometpun 9 kmacc / H. b. MenbHukoBa —

U31aTEIbCTBO «DK3aMeH», 2014.



B nporpaMmMe yuTteHbl OCHOBHBIE UEU U MOJ0KEHUS [IporpaMMbl pa3BUTHS U
bopMHpOBaHUS YHUBEPCAIBHBIX YUEOHBIX AEHCTBUMN ISl OCHOBHOT'O OOILEro
oOpa3oBaHUs.

OBinajieHHE yYalIMMHUCS CUCTEMON F€OMETPUUECKUX 3HAHUW U YMEHHUI
HE0OXOMMO B ITOBCETHEBHOM KU3HU, I U3YUYEHUS] CMEXKHBIX TUCHUILUINH U
MPOJIOJKEHUS 00pa30BaHUsl.

[IpakTryeckast 3HaYUMOCTb IIKOJIBLHOTO Kypca reOMeTpUH 00yCIIOBIEHA TEM, UTO
€ro 0OBEKTOM SIBIISIIOTCA MTPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbBIE
OTHOUIEHUS ACHCTBUTENBHOTO MHUpa. ['eoMeTpuueckas moAroToBKka HeooXxoauma
JUTsl IOHUMAaHMsI IPUHIIMIIOB YCTPOKWCTBA U UCIIOJIB30BAHUS COBPEMEHHOM
TEXHUKH, BOCIIPUATHUS HAYUYHBIX U TEXHUUECKUX MOHATHI U njel. MaTemaTuka
ABJIAETCS SI3bIKOM HAYKH M TEXHUKHU. C €€ MOMOIIBI0 MOAECIUPYIOTCA U U3YHaltoTCA
SIBJICHHSI M TIPOIIECCHI, TPOUCXOISIINE B PUPO/IE.

['eomeTpus ABIAETCS OAHUM U3 ONMOPHBIX MPEIMETOB OCHOBHOM LIKOJIBI: OHA
o0ecrnieunBaeT U3y4eHHe APYTUX IUCUUIUIMH. B epByro ouepeap 3T0 OTHOCUTCS K
peaMeTaM eCTECTBEHHO-HAay4YHOTI'O UK., B YaCTHOCTHU K (pusuke. Pazputue
JIOTUYECKOI0 MBIIIIEHHS] YUaIUXCsl P 00YYEHUH F€OMETPUH CIIOCOOCTBYET
YCBOEHHIO ITPEAMETOB T'YMaHUTApHOIO NUKIIA. [[pakTHUeckre yMeHNs U HaBbIKU
reOMETPUYECKOT0 XapakTepa He0OXOUMBI AJIsl TPYAOBOH ESITEIbHOCTU U
1po(hecCUOHANIBHOM MOATOTOBKH IKOJIBHUKOB.

Pa3BuTue y yyammxcs npaBUIbHBIX IPEACTABICHHUN O CYIIIHOCTH U
IIPOUCXO0KJIEHUH T€OMETPUYECKUX a0CTPAKIINIL, COOTHOLLIEHUN PEAIBHOTO U
UJICAIBHOTO, XapaKTepe OTPAXKECHUS MATEMATUUECKON HAYKOU SIBIICHUU U
IIPOLIECCOB PEANBHOIO MHPA, MECTE TEOMETPUH B CUCTEME HAYK U POJIH
MaTEMaTUYECKOr0 MOACIIUPOBAHUS B HAYYHOM [MO3HAHUH U B MPAKTHKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUSI YUAILIUXCS, & TAKKE
(GOpMUPOBAHNIO KAUECTB MBIIIICHHSI, HEOOXOIUMBIX JJISl a1alTalluy B
COBPEMEHHOM HMH(OPMaLIMOHHOM OOLIECTBE.

Tpebyst oT ydamuxcst yYMCTBEHHBIX U BOJIEBBIX YCHIIMMA, KOHIICHTPAaLUU
BHUMaHUs, aKTUBHOCTH Pa3BUTOr0 BOOOPaKEHUsI, FEOMETPHsI pa3BUBAET
HPABCTBEHHbIE YEPTHI JIMYHOCTU (HACTONYHUBOCTB, 11€NI€YCTPEMIIEHHOCTD,
TBOPYECKYIO aKTUBHOCTb, CAMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TPY10JIt00UE,
JTUCHUIUIMHY U KPUTHUHOCTH MBIIIJICHUS ) U YMEHHE apryMEHTUPOBAHHO
OTCTauBaTh CBOM B3IJISIIbI M YOEXKIEHUS, a TAKXKE CIIOCOOHOCTh MPUHUMATD
CaMOCTOSATENbHBIE PELICHUS.

["'eoMeTpusi CyIIECTBEHHO PaCIIMPSAET KPyro30p yUYalluxcsl, 3HaKOMS UX C
WHAYKIUEH U Ae1yKIHel, 0000IIeHNeM U KOHKPETU3ALMEN, aHaTu30M 1
CUHTE30M, KiaccuuKalen u cucreMaTi3anyen, abcTparupoBaHleM, aHAJIOTHEH.
AKTHBHOE MCIIOJIb30BaHME 3a]a4 Ha BCEX ATanax yueOHOro mpoiiecca pa3BUBaeT
TBOPYECKHE CIOCOOHOCTH IIKOIBHHUKOB.

[Tpu 0O6yuyenun reomMeTpun GOPMHUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO
Tpyda — IJITaHUPOBaHUE CBOEH padOThI, MOMCK pallMOHATIBHBIX ITyTeH eé
BBITIOJIHEHMSI, KpUTHUECKasi OlleHKa pe3ybTaToB. B npouecce oOyuenus
re€OMETPUH IIKOJIBHUKH JOJKHBI HAYYUTHCS U3J1araTb CBOU MBICIIH SCHO U
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UCYEPIBIBAIOIIIE, JJAKOHUYHO U EMKO, TPUOOPECTH HABBIKH YETKOTO, AKKYPaTHOTO
Y TPaMOTHOTO BBITNIOJHEHUSI MAaTEMAaTUYECKUX 3aITHCEH.

Bakneieln 3a1aueil MKOJIBHOIO Kypca T€OMETPHUH SBISICTCS Pa3BUTHE
JIOTUYECKOIr0 MBIIIIEHUS ydyamuxcs. CaMu 00bEKThl T€OMETPUUYECKUX
YMO3AaKJIFOUCHHUI U ITPUHATHIE B TEOMETPUM MPABUIIA UX KOHCTPYUPOBAHUSA
CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI OOOCHOBBIBATh U JJOKAa3bIBaTh CYKJICHUS,
IIPUBOJUTH YETKHE ONIPEACIICHUS, Pa3BUBAIOT JIOTUYECKYIO0 HHTYULUIO, KPATKO U
HarJIsAHO BCKPBIBAKOT MEXAHU3M JIOTHYECKUX IIOCTPOCHUM U y4aT UX IPU-
MEHEHHUI0. TeM caMbIM T€OMETPUS 3aHUMAET BEAYLIEE MECTO B POPMUPOBAHUU
Hay4YHO-TEOPETUYECKOT0 MBIIUICHHS IIKOJIbHUKOB. PaCKpbIBas BHYTPEHHIOIO
TapMOHHIO MaTeMaTUKH, (POPMHUPYs TOHUMAHUE KPACOTHI U U3AIIECTBA
MaTEMaTUYECKHUX PACCYXKAECHUH, ClIOCOOCTBYS BOCIIPUATHIO T€OMETPHUUECKUX
¢dbopM, YCBOCHUIO IOHATHSA CUMMETPUU, TEOMETPHSI BHOCUT 3HAYUTENbHBIN BKJIa/
B ACTETUYECKOE BOCIIUTaHUE ydamuxcs. E€ nzyuenue pa3BuBaeT BOOOpakeHUe
IIKOJIbHUKOB, CYIIECTBEHHO 00OTalaeT U pa3BUBAET UX IPOCTPAHCTBEHHBIE
IIPEACTaBIICHHUS.

Henn:

- OBJIQJICHHE CHCTEMOM MaTeMaTHYeCKMX 3HaHMM M yMEHUH, HEOOXOIUMBIX B
IPAKTUUECKOH EATEIbHOCTH, MPOJIOJDKEHUS 00pa30BaHNUS;

- NpUOOpETEHHE OMNbITa IUIAHUPOBAHHUS M OCYIIECTBICHHS AITOPUTMUUYECKON
NEeSATEIbHOCTH;

- OCBOCHME HABBIKOB M YMEHHUH MPOBEJECHUS J0KA3aTEIbCTB, OOOCHOBAHMUS
BbIOOpA PELLICHU;

- IPUOOpPETEHNE YMEHUH SICHOTO U TOYHOTO M3JI0KEHUS MBICIIEH;

- Ppa3BUTh MPOCTPAHCTBEHHbIC NPEJICTABICHUSA W YMEHHs, MOMOYb OCBOMTH
OCHOBHBIE (DaKThl M METO/IbI INIAHUMETPHUH;

- HAY4YUTh MOJIb30BATHCS TEOMETPUUYECKUM SI3BIKOM ISl OIIUCAHUSI IPEMETOB.

3agaumn:

- BBECTH OCHOBHBIC T€OMETPHUUECKHE TOHSATHUSA, HAYYUTh pazindaTh UX B3aMMHOE
PaCIIOJIOKEHHUE;

- HAYYUTh PACIO3HABATh T€OMETPUUCCKHE (DUTYPBI K H300paKaTh X,

- BBECTH TOHSATHS: TEOPEMaA, T0Ka3aTeIbCTBO, TPU3HAK, CBOMCTBO;

- U3YYHUTh BCE O TPEYTOJIbHUKAX (2JIEMEHTHI, TPU3HAKUA PABEHCTBA);

- U3YYUTh MPU3HAKU MAPAJJICTBHOCTH MPSMBIX M HAYYWUTh MPUMEHSATh UX TPU
pElIeHNH 3a/1a4 U JI0Ka3aTeIbCTBE TEOPEM;

- HAYYUTh pelllaTh FT€OMETPUUYECKHUE 3a/1aul Ha JI0KA3aTeIbCTBA U BEIYUCIICHUS;

- MMOJITOTOBUTH K JAJIbHEHIIIEMY U3YYEHUIO T€OMETPUHU B MOCIIEIYIONIUX Kilaccax.

[Tpu opranu3zanuu yueGHOTO TIpoiiecca OyeT obecrneueHa mocieI0BaTeIbHOCTh
U3y4YeHUs] yueOHOTO MaTepuasia; HOBbIC 3HAHUS OMTUPAIOTCS HA HEJTABHO
MPOMICHHBIN MaTepuall; 00€CIeueHO MOITAITHOE PACKPBITUE TEM C MOCEAYIOMEH
UX peajau3aluci.



[Tpu oprarm3anuu yaeOHOTO TIporiecca OyneT obecrnedeHa mocie10BaTeIbHOCTh
M3y4eHUs yueOHOIr0o MaTepualia: HOBbIC 3HAHUSI ONMPAOTCS HA HETABHO
MPOMICHHBIN MaTepuai; 00eCredeHO MOITATHOE PACKPBITHE TEM C MOCIICIYIOICH
UX peIn3aluecH.

OO0mas xapakTepucTHKa y4eOHOI0 nmpeamera

B kypce reomeTpun  yCIOBHO MOKHO BBIJIETIUTD CIEAYIOIINE COAEPKATEIbHBIE
muann: «Harnsgnas reomerpusi», «I eomerpuueckue purypsn», «3mepenue
reOMETPUYECKUX BENMMUNHY», «Koopaunate», «Bexktoper», «Jloruka u
MHOXECTBa», «['€OMETpUS B HCTOPUYECKOM Pa3BUTHI.

Marepuain, oTHOcsAMIiCS K TuHUU «Harnsannas reometpus» (3J€MEHTHI
HarJIAHON CTEPEOMETPUH) CIIOCOOCTBYET Pa3BUTHUIO IPOCTPAHCTBEHHBIX
IIPEACTABICHUN YYaluXCs B paMKax U3y4eHUs INIAHUMETPUH.

Conepxxanue pazzaenoB «I'eomerpuueckue puryps» u «3mepenue
Ir€OMETPUYECKUX BEJIMYMH) HALIEJIEHO Ha ITOJIyYEHUE KOHKPETHBIX 3HAHUH O
reOMETPUYECKON (UType KaK BaKHEHIIIeH MaTeMaTHIeCKON MOIeH JIJist
ONMCaHUA OKpYXaromero Mupa. CUCTEMAaTHYECKOE N3YYEHNE CBOVICTB
T€OMETPUYECKHX (DPUTYP TTO3BOIUT PA3BUTh JIOTUUECKOE MBIIUICHHUE U IMOKA3aTh
IIPUMEHEHHUE ITUX CBOMCTB IPU PELIEHUH 34144 BBIYMCIUTEIBHOTO U
KOHCTPYKTHUBHOI'O XapaKTepa, a TAKXKE MPAKTHIECKUX.

Marepnai, OTHOCSIIMICS K COEpKATEIbHBIM JTUHUAM «KoopauHaTeD 1
«BekTopbl», B 3HAUYUTENBHON CTEIIEHU HECET B c€0€ MEXMIPEIMETHBIE 3HAHUS,
KOTOPBIE HAXOJAT IPUMEHEHUE KAaK B PAa3JIMUYHBIX MATEMATUYECKUX JUCLUAILINHAX,
TaK U B CMEKHBIX IIpEAMETaXx.

Oco0eHHOoCThIO TUHUH «JIOTHKa 1 MHOXKECTBa SIBJISIETCS TO, UTO
IIPEACTABICHHBIN 3/1€Ch MaTepUall IPEUMYIIECTBEHHO U3y4aeTCs IIpU
PaCCMOTPEHNH Pa3IN4HbIX BONPOCOB Kypca. COOTBETCTBYIOIINK MaTepral
HAalleJIEH HA MaTeMaTUYEeCKOE Pa3BUTHE YUAIIUXCs, POPMUPOBAHUE Y HUX YMEHHUS
TOYHO, C’KaTO U SICHO M3JIaraTh MbICJIA B YCTHOU U IMCbMEHHOU PEYH.

Jluanss  «l'eomeTrpusi B  UCTOPUYECKOM PA3BUTHUW» NpEAHA3HAYCHA IS
(bopMHpOBaHUS NPEICTABIEHUN O TEOMETPUN KaK YaCTH YEJIOBEYECKON KYJIbTYpHI,
JUIsl OOIIEro pa3BUTHA IUKOJIBHUKOB, ISl CO3JAHMS KYJIBTYPHO-HUCTOPHUYECKOU
cpeabl 00yUeHUs

Onucanne Mecta y4eOHOro npeaMera B y4eOHOM ILIaHe

Ha ocHoBanuu yueOHOTO 1mjiana 00pa3oBaTeIbHOTO YUPEKISHUS HA U3YUEHUE
r€OMETPUM B OCHOBHOM IIKOJIE OTBOJAMUTCA 2 yaca B HEJIEIN0, 68 4acoB B roJl, BCETO
204 yaca.



CornacHo aBTOpCKOM MporpaMMe Ha U3y4eHHUE FEOMETPUU B 7 KIIACCE OTBOJIUTCS
1,5 gaca B Henemto, Bcero 50 yacoB. 3a cueT KOMIOHEHTa, POPMUPYEMOTO
y4acTHHKaMU 00pa3oBaTesibHbIX OTHOIIEHUM, 1o0aBieHo emie 0,5 yaca.

JInuHoCTHBIE, MeTaNIPeIMeTHbIE U MPeMETHbIE Pe3yJbTAThI
OCBOEHHUSI CO/IEPKAHUA Kypca

[TporpamMma oOecnieunBaeT JOCTUKEHHUE CIASAYIONINX PE3yTbTATOB OCBOCHHUS
00pa30BaTEeNbHOM MPOrPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUS:

1)

2)

3)

4)

5)
6)
7)

8)

JIUYHOCHIHbLE:
dbopMHpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YYCHHWIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YJarONINXCsl K CAaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMN K 0OYYCHHUIO U TIO3HAHUIO, BEIOOPY JMalbHEHIIETO 00pa3oBaHus Ha
0a3e OpUEHTUPOBKU B MHUpE Ipodeccuil U mpodecCuoHaNbHBIX MPEATOYTCHUH,
OCO3HAHHOMY TTOCTPOCHHUIO MHAMBUIYyaTbHON 00pa30BaTEeIbHOU TPACKTOPHH C
Y4ETOM YCTOMUYMBBIX TTO3HABATEIILHBIX HHTEPECOB;

dbopmMupoBaHUe [IEJTOCTHOTO MHPOBO33PEHU, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTHKH;
dbopMupoBaHHE€ KOMMYHHMKATHUBHOM  KOMIIETEHTHOCTHM B  OOIIEHUM U
COTPYJHHYECTBE CO  CBEpPCTHHKAMH, CTapIIUMU W  MIIQJIIAMH B
oOpa3zoBaTeIbHOM, OOIECTBEHHO TOJIE3HOM, Yy4eOHO- HCCIIEI0BATEIIbCKOM,
TBOPYECKOW M IPYTUX BUAAX ACATEITHHOCTH;

yYMEHUE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOW MBICIH B YCTHOW U MMUCbMEHHOU
peur, TOHNMATh CMBICHT TIOCTABJICHHOW 3a7a4d, BHICTPAWBAaTh apTyMEHTAIIHIO,
MPUBOJINUTH MPUMEPHI U KOHTPIIPUMEDHI;

KPUTUYHOCTh MBIIIJICHUS, YMEHHUE PACIlO3HaBaTh JIOTHYCCKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (DAKTa;

KPEaTHBHOCTh MBIIUICHUS, WHUIIMATUBY, HaXOAYMBOCTh, AKTUBHOCTb IIPH
pEILICHUH TeOMETPUUYESCKUX 3a]1ay;

YMEHHE KOHTPOJHUPOBATH MPOIECC M Pe3yJbTaT Yy4yeOHOH MaTeMaTHYeCKOM
JIeSITCILHOCTH,

CIIOCOOHOCTh K AMOITMOHAJIBLHOMY BOCHPHATHIO MaTeMaTHYSCKUX OOBEKTOB,
3a71a4, pEIIEHUN, PACCYKICHUN;

memanpeomemnule:
1) ymMeHHE CaMOCTOSTENILHO IUIAHUPOBATh AJIBTEPHATHUBHBIC IMYTH IOCTHIKCHHS

2)

uesneil, oco3HaHHO BbIOMpaTh HaubOosnee 3P(PEeKTUBHBIE CIOCOOBI PEHICHUS
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4;

YMEHHE OCYIIECTBIIATh KOHTPOJIb MO Pe3yibTaTy U MO CHOCOOY NeWCTBUS Ha
YPOBHE MPOU3BOJIBLHOIO BHUMAHUS M1 BHOCUTH HEOOXOIUMbI€ KOPPEKTUBBI;

3) yMeHue aIeKBaTHO OIICHUBATh IPABUIIBHOCTD WU OIMIMOOYHOCTD BHITIOJIHCHUS
y4eOHOM 3a71a4H, €€ 00bEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€
pEIIeHHS;



4) 0co3HaHHOE BJaJICHHUE JJOTHYECKUMHU IEUCTBUSMU ONPEAECICHUS TOHITHIA,
0000111eHUsI, yCTAaHOBJICHHS aHAJIOT WM, KJIIaCCU(PUKAIIMK HA OCHOBE
CaMOCTOATENLHOTO BEIOOpA OCHOBAHUI U KPUTEPHUEB, YCTAHOBIICHUS
POAOBUAOBBIX CBS3EH;

5) yMeHue yCcTaHaBIUBaTh MPUUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE
paccyxJieHue, yMo3akitoueHue (MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTUH) U
BBIBOJIbI; YMEHUE CO3/aBaTh, IPUMEHSThH U MPEe0Opa30BbIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJICTH U CXEMBI JJIs PEIICHUS] YIEOHBIX U
MO3HABATEJIbHBIX 33/1a4;

6) yMEHHE OpraHU30BbIBaTh Y4Y€OHOE€ COTPYJAHHMYECTBO M COBMECTHYIO
NEATEIbHOCTh C YYUTEIEM M CBEPCTHHKAMU: ONPENENATH e, PaclpeeisiTh
(GYHKIIUHM U POJIM YYaCTHUKOB, OOIIHE CIIOCOOBI pabOTHI;

7) yMmenme paboTaTh B TpyIIe: HAXOAUTH OOIIee peIIeHWEe W pa3pemarh
KOH(DJIMKTH HA OCHOBE COTJIAaCOBaHMUS MO3ULMKA U y4€Ta HHTEPECOB; CIYIIATh
napTHépa; GopMyIUpOBaTh, APIYMEHTUPOBATH U OTCTAUBaTh CBOE MHEHUE;

8) ¢dopmupoBaHHEe W  pa3BUTHE Y4YeOHOW U  OOIIENOIBH30BATEIHCKON
KOMIIETEHTHOCTH B oOnactu WCITOJI30BaHUS MH(POPMaLIMOHHO-
KOMMYHUKAIMOHHBIX TexHosorui (MKT-komneTeHTHOCTH);

9) ¢opMupoBaHue NEepBOHAYAIBHBIX MPEACTABICHUNM 00 HIEAX U O METoJax
MaTeMaTUKUd KaKk 00 YHUBEPCAJbHOM S3bIKE HAyKH U TEXHHUKH, O CPEICTBE
MOJICJIMPOBAHUS SIBJIEHUI U TIPOLIECCOB;

10) ymeHue BUAETh MaTEMAaTUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOMN CUTYaLNH
B JPYIUX JUCUUIUIMHAX, B OKPYKAIOIIEH )KU3HU;

11) ymenue HaxoauTh B Pa3IMYHBIX MCTOYHHKAX HH(POPMALHIO, HEOOXOAUMYIO
JUTSL PEIICHHs] MaTEMaTUYECKUX MPOOJIEM, U TIPEJICTABIATH €€ B OHATHOU (hopMme;
NPUHUMATh PpEIICHHE B YCJIOBHUSAX HEMOJHOM M H30BITOYHOM, TOYHOU H
BEPOSITHOCTHON MH(DOpMAITUH;

12) yMeHue nmoHMMaTh U UCHOJIb30BATh MAaTEMaTUYECKHE CPEACTBA HATJISIIHOCTH
(PUCYHKHM, YepTeXH, CXEMbl U Jp.) Al WUIIOCTPAlUH, HHTEPHpETaluy,
apryMeHTaluu;

13) ymeHue BbLABUIaTh TMIIOTE3bl NPU PEIICHUH YYE€OHBIX 3a7a4 U MOHUMATH
HEO0OXOIUMOCTb UX MPOBEPKU;

14) ymeHHe NPUMEHATh UHIYKTHUBHBIE U JE€TYKTUBHBIE CIIOCOOBI pacCyXIEHUMH,
BUJIETh Pa3JIMYHbIE CTPATETUHU PEIICHUS 3a1a4;

15) mnoHMMaHuE CYIIHOCTH aJNTOPUTMHYECKUX TMPEANUCAHUN U yMEHHUE
JEHUCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM alrOPUTMOM;

16) yMeHHue caMOCTOATENbHO CTaBUTh LIEIH, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI
JUTSL peIIeHUs] yUeOHBIX MAaTeMaTHYECKUX TTPoOJieM;

17) ymeHue MmiIaHUpOBaTh U OCYIIECTBISATH ACSATEIBHOCTb, HAMPABICHHYIO Ha
penIeHue 3a7a4 UCCIeA0BaTeIbCKOr0 XapakTepa;

npeomemmuule:

1) oBmamenue 0a30BbIM TOHSTHUHHBIM allllapaToM [0 OCHOBHBIM pa3jeiam
CoJlepKaHUs; TPEACTABICHHE 00 OCHOBHBIX M3y4aeMbIX TOHSITHIX (YHUCIIO,
reomerpuyeckas  (Qurypa,  BEKTOp,  KOOpDJAWMHATHI)  KaK  BaKHEUIIMX
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MATEMATUYECKUX MOJEIAX, MO3BOJIAIOMINX OMNUCHIBATD W H3y4YaTh pPEalbHbIC
MPOLIECCHI U SIBJICHUS;

2) ymeHue paboTaTh ¢ T€OMETPUUYECKHUM TEKCTOM (aHaJM3UPOBaTh, HU3BJICKATh
HEe0OXouMy0 HHGOPMAIIMI0), TOYHO M TPaMOTHO BbIpaXaTh CBOM MBICIH B
YCTHOW M TTMCBbMEHHOM PeYM C MPUMEHEHUEM MAaTeMaTUYE€CKONW TEPMHUHOJIOTUHU U
CHMBOJIMKHM, HWCIIOJb30BaTh pPa3JIMYHbIC S3bIKM MaTEMaTHUKH, TPOBOJUTH
KJaccupuKaIuy, JOTHYECKHe OOOCHOBaHMS, JOKa3aTehCTBA MaTEMAaTHUYECKUX
YTBEPKICHUM;

3) oBiaJcHUE HaBbIKAMU  YCTHBIX, IHUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCJICHU;

4) oOBlaJicHHE TE€OMETPUYECKUM SI3BIKOM, YMEHHUE HCIOIb30BaTh €ro Jjis
ONMCAHUS TMPEIMETOB OKPYXKAIOIIETO MHpPA, PA3BUTHE MPOCTPAHCTBEHHBIX
NPEACTAaBICHU U  WM300pa3UTEIbHBIX YMEHHUH, MPUOOPETEHHE HABBIKOB
F€OMETPUYECKUX TOCTPOCHUN;

5) ycBOeHHE CHCTEeMaTHYECKUX 3HAHHWM O TUIOCKUX (UTypax M MX CBOMCTBAax, a
TAK)KE€ HAa HAMVISIJHOM YPOBHE — O MNPOCTEHUINUX MPOCTPAHCTBEHHBIX TENAX,
YMEHUE TNPUMEHITH CUCTEMATHYECKHE 3HAHUS O HUX [UII  PEHICHUS
F€OMETPUUYECKUX Y MPAKTUYECKUX 3a/1aY;

6) yMEHHE U3MEPATH JJIMHBI OTPE3KOB, BEJTUYUHBI YTJI0B, UCIIOJIb30BaTh (hOPMYJIbI
JUISL HAXOXKJICHHS TIEPUMETPOB, TUIOMIAIeH U 00BEMOB reOMETPUICCKUX DUTYD;

7) yMeHuEe NPUMEHSATh U3YUYEHHbIC MOHSTHS, PE3YJIbTaThl, METOMbI JIJISi PEIICHUS
3a7a4 IMPAKTUYECKOrO0 XapakTepa MW 3aJad U3 CMEXHBIX JUCLHUIUIMH C
HCTIOJb30BAaHUEM IPU HEOOXOJIMMOCTH CIPABOYHBIX MATEPHUAIOB, KAJIbKYJISITOPA,
KOMITBIOTEPA.



Conep:xkanue y4eOHOT0 npeamera
7 kjaacc

1. HayanbHble reoMeTpuYecKHe CBeIeHus

[Ipocreiinne reomeTpuyeckue GUrypsl: mpsiMas, TO4Ka, OTPE30K, Jyd, YroJl.
[Tonsitue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHUE OTPE3KOBU YIJIOB.
N3mepenne oTpe3KoB, JJIMHa oTpe3Ka. MisMepenune yrioB, rpagycHas Mepa yria.
CMeKHbIE M BEPTHKAIbHBIE YIJIbI, UX CBOMCTBA. [lepneHanKyIspHbIE IpsIMbIE.

OcHo8HasA UYeslb — CHCTEMATU3UPOBATh 3HAHHUS YyYalUXCA O
IPOCTEHIINX TEOMETPUUYECKUX (PUrypax M HX CBOMCTBAX; BBECTU MOHSITHE
paBeHCTBa QUTYp.

B naHHOM Teme BBOASTCS OCHOBHBIE T€OMETPUYECKUE MOHSATUS U CBOWCTBA
MPOCTEUIIUX T€OMETPUYECKUX (PUTYpP HAa OCHOBE HATJISHBIX MpPEICTaBICHUN
yyalnxcs IyTeM O0OO0OIleHUsT OYEBHUIHBIX WJIM U3BECTHBIX U3 Kypca
MaTeMaTuku 1—6 kiaccoB reomerpuueckux (aktoB. [IoHsATHE aKCMOMBI Ha
Ha4yaJlbHOM JTame OOy4YeHHs HE BBOAMUTCA, M CaMU AaKCUOMBI HE
dopMynupytotrca B sBHOM Buzae. HeoOxoaumble HMCXOJHBIE IOJOKEHUS, Ha
OCHOBE KOTOPBIX M3y4alOTCsI CBOMCTBA I€OMETPHUUYECKUX (PUTYpP, IPUBOAATCS B
onucatenabHol Qopme. [IpuHIUNIUATIBHBIM MOMEHTOM  JIAaHHOW TEMBI SIBJISIETCS
BBEJICHHE TOHSTHUS PAaBEHCTBA T€OMETPUYECKUX (DUTyp HAa OCHOBE HAIJIAIHOTO
NOHATHS  HanokeHus. ONpeneieHHOE BHHUMAaHUE  JIOJDKHO — YNIENATHCS
MIPAKTUYECKUM NPUIIOKEHNUAM T€OMETPUUECKUX TTOHATHM.

2. TpeyrojibHUKH

TpeyronsHuk. [lpu3Haku paBeHCTBA TPEYroiabHUKOB. llepnenmukymsap k
npsiMoil. Menuanbl, OMCCEKTPUCHI M BBICOTHI TPEYroJibHUKAa. PaBHOOEApEHHBIN
TPEYTOJIBHUK M €r0 CBOMCTBA. 3a/laud Ha IOCTPOCHHME C MOMOIUBIO LUPKYJIS U
JIMHENKHU.

Ocro8HQA Uesb — BBECTH MOHATHE TCOPEMBI; BBIPAOOTATh YMCHHE
JIOKa3bIBaTh PABEHCTBO TPEYI'OJIBHUKOB C IOMOIIBI0 M3YYEHHBIX IPU3HAKOB;
BBECTU HOBBIM KJIACC 337]a4 — Ha IMIOCTPOEHUE C TOMOLIBIO LIUPKYJIA U JINHEUKH.

[Ipu3Hakm paBEeHCTBA TPEYTrOJbHUKOB SBISIIOTCSI OCHOBHBIM pabO4nM
anmapaToM BCEro Kypca reomeTpud. JlokazaTenbCTBO OOJIbLIEH YacTh TEOpeEM
Kypca M TaKKe PEUIEHWE MHOTHX 3aJay MPOBOAUTCA MO CIEAYIOUIEH CXEME:
MOMCK PaBHBIX TPEYrOJbHUKOB — OOOCHOBAaHHWE MX PABEHCTBA C MOMOUIBIO
KaKOro-TO  NpPU3HAKa —  CIEACTBHS, BBITEKAIOIIME W3  PABEHCTBA
TPeyroiapHUKOB. [IprMeHeHrne MNpU3HAKOB pPAaBEHCTBA TPEYIOJBHUKOB IIPH
pelmieHnn 3aJad  1aeT  BO3MOYKHOCTH IIOCTEIIEHHO HAKAaIUIMBAaTh  OIBIT
IIPOBEACHUs JOKA3aTENbHbIX pacCyxaeHui. Ha HadanbHOM 3Tane u3ydeHus U
OPUMEHEHUST  NPU3HAKOB  PABEHCTBA  TPEYrOJbHUKOB  IEJI€CO00pa3HO
MCIIOJIB30BaTh 3a/1a41 C TOTOBBIMHU YEPTEKAMMU.

3. IllapajuienibHbIE IPSMbIE
[Tpu3Haky mapamienbHOCTH MPSIMBIX. AKCHOMA MapajuIeIbHBIX MPSIMBIX.
CBoiicTBa mapauIeIbHBIX MPSIMBIX.



Ocrnosraa yesib — BBECTU OJHO U3 BAKHEHIINX [MOHITUN — IIOHITHE
napasuieNIbHBIX MPSMBIX; JaTh TIEPBOE MPEACTaBICHUE 00 aKCHOMaX U
aKCMOMATUYECKOM METO/IC B TECOMETPHHU; BBECTHU AKCUOMY MapajlieIbHbBIX
npsAMbIX. [IpHU3HAKK U CBOMCTBA MAPAJIICTBHBIX MPAMBIX, CBA3aHHBIC C YTIIaAMH,
00pa3oBaHHBIMU TPH MIEPECEUCHUHN JIBYX MPSAMBIX CEKyIel (HaKpecT JICKaIUMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH ), IIMMPOKO MCIOJIB3YIOTCS B JaIbHEHIIIEM
MIPU U3YUYEHUH YETHIPEXYTOJIbHUKOB, MOJIOOHBIX TPEYTOJILHUKOB, IPU PEIICHUN
3a7a4, a TAKXKE B KypCe€ CTEPEOMETPUMU.

4. CoOTHOIIEHUS MKy CTOPOHAMM U YIJIaAMH TPeYyroJibHUKA

Cymma yrioB TpeyroibHuka. COOTHOIIEHUE MEXIY CTOPOHAMU
U yriilaMu TpeyroibHuka. HepaBenctBo Tpeyronpauka. [Ipsamoyronsabie
TPEYTroJbHUKH, NX CBOMCTBA U MPU3HAKU paBEHCTBA. PacCTOsIHUE OT TOUKH J10
npsiMoii. PaccTosiHne Mex Ty napaiebHbBIME npsiMbIMe. [locTpoenue
TPEYTOJIbHUKA TIO TPEM DIIEMEHTaM.

OcHo8HQAsA Uesib — PAacCMOTPETh HOBBIC HHTEPECHBIC U BaYKHBIC CBOWCTBA
TPEYTOJIbHUKOB.

B nanHo# Teme 10Ka3bIBAETCs OJIHA U3 BAXKHEHIIINX TEOPEM F€OMETPUH —
TeopeMa 0 CyMMe€ YIJIOB TpeyroyibHuKa. OHa MO3BOJISET 1aTh KIaCCHU(PUKAIIUIO
TPEYTOJILHUKOB TI0 yTJIaM (OCTPOYTOJIbHBIN, TIPSIMOYTOJIBHBIN, TYIOYTOJIBHBIN), a
TaK)K€ YCTAaHOBUTH HEKOTOPHIC CBOMCTBA M MPU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIBHHUKOB. [TonsTHE PacCCTOSTHHS MEXTY TapaJICTbHBIMH
IPSIMBIMU BBOJMTCS HA OCHOBE JIOKa3aHHOM MPEBAPUTEIHLHO TEOPEMBI O TOM, UTO
BCE TOYKH KKJOW U3 IBYX MapaJICIbHBIX MPSIMBIX PaBHOYAAICHBI OT IPYTOM
npsIMON. DTO MOHSITHE UTPAET BAXKHYIO POJIb, B YACTHOCTH UCTIOIB3YETCS B
3aJja4ax Ha MOCTPOCHHUE.

[Ipu pemennu 3a1ay Ha TOCTPOCHHE B 7 KIJIACCe CIEAYET OTPAHUYUTHCS TOJIBKO
BBITIOJIHEHUEM U OITUCAaHUEM TTOCTPOCHUSI UCKOMOU Gurypsl. B oTaenbHbIX
CJIy4asiX MOXKHO IMPOBECTH YCTHO aHAJIN3 U JOKA3aTeIbCTBO, a DJIEMEHTHI
MCCJIEIOBAHMSI IOJDKHBI IPUCYTCTBOBATH JIUIITH TOT/AA, KOTJ]a 3TO OTOBOPEHO
YCIIOBUEM 3a/IaUHu.

5. IloBTOpeHme.

8 kiacc
1. YerbIpexyrojibHUKH
MHOroyroiabHUK, BEITYKJIbI MHOTOYTOJIBHUK, YETHIPEXYTOJIbHUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. Tpaneuus. [IpamoyroasHuk, pomO,
KBaJpart, ux cBoricTBa. OceBas ¥ LIECHTPaJbHasl CHMMETPHHU.
OcHo8HQA e ib: U3y4UTh HAHOOJIEE BAXKHBIC BHIIbI Y€THIPEXYTOJIbHUKOB —
napajuiesorpaMm, MpsIMOYTOJIbHUK, pOMO, KBaJpat, Tpareuuio; 1aTh
npeacTaBiieHne 0 Gurypax, 00J1aalomnux 0OCeBON WU IICHTPATLHON CUMMETPHEH.
Jloka3zaTenbcTBa OOJBIIMHCTBA TEOPEM TAHHOM TEMbI U PEIIeHUsI MHOTHX 33134
IIPOBOASATCS € MOMOLIBIO IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, II03TOMY I10JIE3HO
UX TIOBTOPHUTH, B HAYaJI€ U3YUEHUS TEMBL.
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OceBas 1 LIEHTpaJIbHAsi CHMMETPUHU BBOATCS HE Kak MpeoOpa3oBaHue MI0CKOCTH,
a KakK CBOICTBa reOMETPUYECKUX (PUTYDP, B YACTHOCTH YEThIPEXYTOJIbHUKOB.
PaccMoTpeHnue 3THX NOHITHM KaK JBUKEHUN IIJIOCKOCTH COCTOUTCS B 9 Kitacce.

2. Ilnomann

[TonsTHE TUIIOIAAM MHOTOYTOJIbHUKA. [[ITo1many mpsMoyroJibHUKa,
napajuiesiorpaMma, TpeyrojiabHuKa, Tpanenuu. Teopema [Iudaropa.

Ocro8HQA Yesib: PaCHIMPUTH U YIIyOUTh MOJTyYSHHBbIC B 5—6 Kiaccax
IPEACTABICHUS 00y4aroImUXcsi 00 N3MEPEHUH U BBIYMCIICHUH ILJIOIIAJIEN; BBIBECTU
dbopMyIbI IIOMAACH NPSAMOYTOJIbHIKA, apajieIorpaMMa, TPEyroJIbHUKA,
Tpameuuu; JoKa3aTh OJHY U3 INIaBHBIX TeopeM reomeTpun — Teopemy [udaropa.
BriBoa hopmyi [uist BIYHCIEHUS TUIOIIAACH MPSIMOYTOJbHUKA, TapaJuieIorpaMma,
TPEYroJIbHHUKA, TPAIlELIUA OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX IIOIIAJIEH,
KOTOPBIE IPUHUMAIOTCS UCXO/IS U3 HATJIAHBIX IIPEICTABICHUN, a TAKXKE HA
(dopMyIie TuomaaM KBajapara, 000CHOBAaHUE KOTOPOU HE SIBISETCS 00s13aTEIbHBIM
JUIsL 00yYaromMXCsl.

HeTpaauimoHHo# 111 IKOJIBHOTO Kypca SBISETCS TeopeMa 00 OTHOLIEHUH
IUIOIIAJIEN TPEYTOJIbHUKOB, UMEIOIIMX 110 paBHOMY yrury. OHa 03BOJISET B
JabHENIIEM JIaTh POCTOE J10Ka3aTEeIbCTBO MPU3HAKOB M10]100Us TPEYTOJIbHUKOB.
B 3TOM COCTOUT OJIHO U3 MPEUMYILECTB, 00YCIOBICHHBIX PAHHUM BBEIECHUEM
noHATUs wiomaau. JokazarenbctBo TeopeMsl [Tudaropa ocHoBbIBaeTCs Ha
CBOMCTBax miomaaen u opmyinax Ijs Iiom@aaei Kpaapara U NpsMOyroibHHUKA.
Jloka3bpIBaeTcs Takxke TeopemMa, oopatHas teopeme [ludaropa.

3. IlopoOHbIE TPEYrOJNbHUKHU

[TonoGHbIe TpeyronbHUKU. [Ipn3Haku nogodust TpeyroinbHUKOB. [Ipumenenue
no00Ms K JOKa3aTelbCTBY TEOPEM U pelleHHIo 3aa4. CUHYC, KOCUHYC U TaHT€HC
OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocro8HQA e ib. BBECTH MOHITHE MOAOOHBIX TPEYTOJBHUKOB; PACCMOTPETh
IPU3HAKU 000U TPEYTOJILHUKOB U UX IPUMEHEHMSI; ClIeaTh EPBBIN 1Iar B
OCBOCHMHM YYaIllMMKCSI TPUTOHOMETPUYECKOTO armapara reOMETPHH.
Omnpenenenre NoJ0OHBIX TPEYTOJIBHUKOB JJA€TCsl HE HA OCHOBE MPeoOpa3oBaHuUs
noa00us, a 4epe3 paBeHCTBO YIJIOB U MPONOPLUHUOHAIBHOCTD CXO/ICTBEHHBIX
CTOPOH.

[Tpu3Haku no100Ms TPEYTOIBHUKOB JOKA3bIBAKOTCS C HIOMOULIBIO TEOPEMBI 00
OTHOUIEHUU TUIONIA/Ied TPEYTOJIbHUKOB, UMEIOLIUX 110 PABHOMY yTJIy.

Ha ocHoBe npu3HaKkoB nog00us JOKa3bIBAETCS TEOPEMA O CpEIHEN JTMHUU
TPEYroJIbHUKA, YTBEPKACHUE O TOUKE MEePEeceyeHUss MEIMaH TPEyroJbHUKa, a
TaK)K€ J1Ba YTBEPKJIACHUS O IPOITOPLHOHAIBHBIX OTPE3KaxX B IPSIMOYTOJIBHOM
TpeyrojbHuKe. JlaeTcs mpeacTaBieHue o MeTojie o o0us B 3aa4ax Ha
MIOCTPOEHHUE.

B 3akmroueHue TeMbl BBOASTCS 3JIEMEHTHI TPUTOHOMETPUU — CUHYC, KOCHHYC U
TAHIE€HC OCTPOTO YIJIa MPSIMOYTOIBHOIO TPEYTOJIbHUKA.

4. OKpY:KHOCTH
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B3anmHoe pacnonokeHue npsMor U OKpyKHOCTH. KacarenbHas K OKpY»KHOCTH, €€
CBOMCTBO M IpU3HAK. LIeHTpaIbHbIE U BIMCAHHBIEC YIUIBL. YeThlpe 3aMedaTebHbIe
TOYKH TPEyroJjbpHUKa. BrimcanHas u onvcaHHasi OKpYKHOCTH.

Ocro8HQA Yesib: PACHIMPUTH CBEICHUS 00 OKPYKHOCTH, MTOJTYICHHBIC
ydaliuMucs B 7 KJ1acce; U3y4YUTh HOBBIE (PAKTHI, CBA3aHHBIE C OKPYKHOCTHIO;
NO3HAKOMUTb 00YYarOIIMXCS C UEThIPbMS 3aMevaTesIbHBIMA TOUKAMU
TPEYTOJIbHHUKA.

B maHHOM TeéME BBOJUTCSI MHOTO HOBBIX IIOHATUN U PACCMATPUBAETCS MHOTO
YTBEPKIAECHUN, CBA3AHHBIX C OKPYKHOCTBIO. /{7151 UX YyCBOEHUS CIENYET YAEIUTh
00JBII0C BHUMAHUE PELICHUIO 33/1a4.

VYTBepKIEHHS O TOUKE MEPECEUEHUsI OMCCEKTPUC TPEYTOJIbHUKA U TOUKE
IIEPECEUECHNUs] CEPEIUHHBIX ITEPIICHINKYJIAPOB K CTOPOHAM TPEYIOJIbHUKA
BBIBOJIATCS KaK CIIEACTBHSI U3 TEOPEM O CBOMCTBAaX OMCCEKTPUCHI YIJia U
CEpEIMHHOTIO MEPIEHANKYJIIAPA K OTpe3Ky. TeopeMa 0 ToUKe NepecedeHtsl BBICOT
TPEYrojbHUKA (MM UX IPOAOKEHUIN) T0Ka3bIBAETCS C IIOMOILBIO YTBEPKIACHUS O
TOYKE IIEPECEUCHUS CEPEAUHHBIX IIEPIIEHANKYIISIPOB.

Hapsiny ¢ TeopeMamu 00 OKpY>KHOCTSIX, BIUCAHHOM B TPEYTOJIbHUK U ONMCAHHOU
OKOJIO HET0, pacCCMaTPUBAIOTCSA CBOMCTBO CTOPOH OIMCAHHOI'O YETHIPEXYTOJIbHUKA
Y CBOKCTBO YIVIOB BIIMCAHHOT'O YETHIPEXYTOJIbHUKA.

5. lloBTOpeHue

9 KJjacce

1.Bextopsl. MeTOa KOOpAMHAT

[Tonarne BekTOopa. PaBeHCTBO BEKTOpOB. CIIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHnue BEKTOpa Mo ABYM HEKOJJIMHEAPHBIM
BektopaMm. Koopaunatrel Bektopa. Ilpocrenmme 3amaun B KOOpAMHATAX.
YpaBHEHUSI OKPYKHOCTH M IpsMOU. [IpuMeHeHue BEKTOPOB M KOOPAMHAT IpHU
pELICHUH 3a1a4.

OcHosHas yenb — HAYYUTh YYalUXCS BBIMOJHSITH JIEUCTBUS HAJ BEKTOPaAaMU KaK
HaIpaBJICHHBIMU OTPE3KaMH, YTO BaXXHO JJISI MIPUMEHEHHS BEKTOPOB B (DHU3UKE;
MMO3HAKOMUTH C HCIOJIb30BAHMEM BEKTOPOB M METOJla KOOPAWHAT MPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

BekTtop onpenensiercss kak HalpaBICHHbIA OTPE30K W JIEUCTBHUS HAJ BEKTOpaMHU
BBOJISITCSL TaK, KaK 3TO MPUHSITO B (U3UKE, T. €. KaK JICUCTBUS C HANpPaBICHHBIMU
orpe3kamMu. OCHOBHOE€ BHHMAaHHE JIOJDKHO OBITh YJEJICHO BBIPAOOTKE yMEHUM
BBITIOJIHATh OMNEpallMi HaJl BEKTOpaMH (CKJIAJbIBaTh BEKTOPHI MO IIpaBUiIaM
TPEYTrOJbHUKA W TapajuiesiorpaMMma, CTPOUTh BEKTOP, PABHBIA PAa3HOCTH ABYX
JTAHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIM MPOU3BEICHUIO JAHHOTO BEKTOpa Ha
JTAHHOE YHCJIO).

Ha npumepax mnoka3plBaeTCsl, KaK BEKTOPbl MOTYT HPUMEHATHCA K PEIICHUIO
reoMeTpudeckux 3anad. Jlemorctpupyercs 3pheKTUBHOCTh MPUMEHEHUs PopMyIT
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JUIL KOOpPAMHAT CEpPEAUHBbI OTpEe3Ka, PACCTOSHHUS MEXKIYy JBYMSI TOYKaMH,
YPaBHEHUI OKPY>KHOCTH M MPSIMON B KOHKPETHBIX T€OMETPUUYECKUX 3aJadyax, TEM
CaMbIM JIa€TCs MpPEICTaBlIeHUE 00 N3YYEHUU TE€OMETPUUECKUX (PUTYp C TOMOIIBIO
METO/IOB aNreOphl.

2.CooTHOIICHUS MEXAY CTOPOHAMH H YIJIAMH TpPeyrojbHuka. CkajasipHoe
NPoN3BeieHNE BEKTOPOB

CuHyc, KOCHHYC W TaHI€HC yria. TeopeMbl CHHYCOB M KOCHUHYCOB. PemeHue
TPEyroabHUKOB. CKalsipHOE MPOU3BEACHUE BEKTOPOB U €ro MNPUMEHEHHUE B
FeOMETPUYECKHX 3a/1auax.

OcHoénas yenb — pPa3BUTh YMEHUE YYAIIUXCS MPUMEHSATh TPUTOHOMETPUUYECKUI
amnmnapar Ipu pelieHuH TeOMETPUUECKUX 3a/1au.

Cunyc u xocunyc mro6oro yria ot 0° go 180° BBOmATCS ¢ TOMOIIBIO €AUHUIHON
MOJTYOKPYHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CUHYCOB U KOCHHYCOB M BBIBOAUTCS
eme onHa ¢dopMmysia IUIOMAAM TPEYroiabHUKA (MOJOBMHA TPOU3BENCHUS JIBYX
CTOPOH Ha CHHYC yrila MEXAY HHMH). DTOT amnmapar MPUMEHSETCS K PEIICHHUIO
TPEYTOJIbHUKOB.

CkansipHOoe TTpou3BeJIcHUE BEKTOPOB BBOJIUTCA Kak B (hu3mke (IpOoU3BECHUE JUTUH
BEKTOPOB Ha KOCHHYC YyrIila Mexay HuMmu). PaccmarpuBaioTcs CcBOHCTBa
CKAJISIPHOTO MPOW3BEICHUS M €ro MPUMEHEHUE MPU PEUIEHUH TEeOMETPUUYECKHUX
3a1ad.

OCHOBHOE€ BHHUMAaHHE CIEAYeT YAEIUTh BBIPAOOTKE TMPOYHBIX HABBHIKOB B
NPUMEHEHUU TPUTOHOMETPUUYECKOTO armapara Mpu PEHICHUH TeOMETPUUYECKHUX
3a1ad.

3.Jl1MHA OKPY/KHOCTH U IJIOIIAAb Kpyra

[IpaBwibHBIE MHOTOYTOJIBHUKU. OKpPYKHOCTH, OMHCAHHAsl OKOJIO MPABUIBLHOIO
MHOTOYroJIbHUKa UM BOMCaHHas B Hero. [locTpoeHue  mpaBHIIBHBIX
MHOT'OyTOJIbHUKOB. JnmnHa okpyxxHocTH. [1momanes kpyra.

OcHo6nasi yenrb — paCIIMPUTh 3HAHHUE YYAIIUXCS O MHOTOYTOJIbHUKAX;
pPaccMOTPETh MOHATHUS IJIMHBI OKPYKHOCTH U IO Kpyra U (OpMYIIbI ISl UX
BBIYUCIICHUS.

B Havame Tembl [OaeTCs ONpPEAEIICHUE NPaBUIBHOIO MHOTOYTOJbHUKA H
paccMaTpUBAIOTCS TEOPEMbI 00 OKPYKHOCTSX, OMHUCAHHOW OKOJIO MPaBUIBLHOIO
MHOTOYTOJIbHUKAa W BIHCAaHHOW B Hero. C MOMOIIBIO OMMCAHHOM OKPY>KHOCTH
pelarTCs 3a/1a4uu O MOCTPOCHUH MTPABUJIBHOTO MIECTUYTOJIBLHUKA U MPABUIHHOTO 2
ra-yrojibHuKa, €CJid JJaH NMPaBUJIbHBIN ra-yrojibHUK.

DopMyJibl, BBIPAXKAIONIUE CTOPOHY MPABUIBHOTO MHOTOYTOJBHUKA U PaauycC
BIIMCAaHHONW B HEro OKPYKHOCTH Yepe3 paguyC OMUCAHHOW OKPYKHOCTH,
UCIIOJB3YIOTCS TIPU BBIBOJIE (OPMYJ JJIMHBI OKPY>KHOCTH W IUIOHIAAU KpyTa.
BeiBonm omupaercs Ha HUHTYUTUBHOE TMPEACTaBICHUE O Mpenesie: Mpu
HEOTPAHUYECHHOM YBEIMYEHUU YHUCJIAa CTOPOH MPABHIBHOTO MHOTOYTOJIbHHKA,
BIICAHHOTO B OKPY>KHOCTb, €0 IEPUMETP CTPEMUTCS K JJIMHE 3TOU OKPY>KHOCTH,
a TUIOIA/Ib — K IUJIOIIAIN KPYra, OTPAHUYEHHOTO OKPY>KHOCTHIO.

4. JIBUKeHUS
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OTtobpaxkenue miaockoctu Ha ceds. [lonstue apmxenus. OceBas U LEHTpaIbHAs
cumMmeTpuu. [lapamtensubiii nepenoc. [loBopoT. Hanoxxenus u 1BUKEHHUS.
OcHOBHasi 1EeAb — IMO3HAKOMHUTh YYallUXCA C MOHATHEM JABWKEHHS M €r0
CBOMCTBAaMH, C OCHOBHBIMM BHJAMHU JBWKEHHUW, CO B3aMMOOTHOLICHUSIMHU
HaJI0KECHUU U IBUKEHUM.

JIBWKEHUE TUIOCKOCTH BBOJUTCS KaK OTOOpakKeHHE IIJIOCKOCTH Ha  ceOs,
COXpPaHSIOIIEE PACCTOSIHUE MEXAY Toukamu. [Ipy paccMOTpEeHNH BUIOB IBUKEHUN
OCHOBHO€ BHHMAaHHE YAEINSETCS MOCTPOCHUI0 00pa30B TOUEK, MPSIMBIX, OTPE3KOB,
TPEYTrOJIbHUKOB IPU OCEBOM M ILEHTPAIBHON CHUMMETPUSAX, HNapaJIeIbHOM
nepeHoce, mnoBopotre. Ha sddekTHhIX npumepax MOKa3bIBACTCS MPUMEHEHUE
JBUKEHUI MTPU PEIIEHUU T€OMETPUUECKUX 3aa4.

[loHsiTHE HANOXKEHUS OTHOCHUTCS B JAHHOM KypC€ K YMCIY OCHOBHBIX IOHSATHU.
Jloka3pIBaeTCs, YTO  TOHATHS  HAJIOXKEHUS U JBWKEHUA  SBISIIOTCA
HKBUBAJICHTHBIMU: JII000€ HAJOKEHUE SBISAETCS JBW)KCHHEM IUIOCKOCTH U
oOpatHo. M3ydeHue 10Ka3aTeabCcTBa HE SBIISETCS 00S3aTENbHBIM, OJTHAKO CIEAYEeT
paccMOTPETH CBS3b MOHATUN HAJIOKEHUS U IBUKEHUS.

5.00 akcuomax reomeTpun (24)

becena 06 akcmomax reomMeTpuu.

Ocnoenas yenb — natb Oonee TIyOOKOE NPEICTaBICHHE O CHUCTEME aKCHOM
IUIAHUMETPHUH U aKCUOMATHYECKOM METOJE.

B naHHOW TeMe paccKa3bIBaeTCs O PA3NMYHBIX CHCTEMaxX aKCUOM TI'€OMETpHUH, B
YaCTHOCTH O PA3JIMYHBIX CIIOCO0AaX BBEJICHUS MMOHATUS PABEHCTBA (PUTYD.
6.HauyaabHble cBeleHUs U3 cTepeoMeTpuH (84)

[Ipeamet crepeomerpun. I'eomeTpuueckue Tena U MOBEPXHOCTU. MHOTOrpaHHUKHU:
npu3Ma, MapauieNenunes], TupamMuaa, GopMyJbl s BBIYUCIECHHUS HUX OOBEMOB.
Tena m MOBEPXHOCTU BpallleHMs: LUIUMHApP, KOHYC, cdepa, map, GopMynbl A
BBIYHCIICHUS UX TUIONIAC TOBEPXHOCTEH U 0OHEMOB.

OcHosHnas yenb — J1aTh HAa4dalbHOE IPEJCTABICHUE O TEJAX M MOBEPXHOCTIX B
MPOCTPAHCTBE;, IMO3HAKOMHUTH VYYAIIUXCS C OCHOBHBIMU (dopMyiamMu s
BBIYHCIICHUS TUTOIIA IEH TOBEPXHOCTEN M OOBEMOB TE.

PaccmoTpenne mpoCTEHIIMX MHOTOTPAHHUKOB (MIPU3MBI, MapaJuiesieunesa,
nUpamMubl), a TaKXKE TNl U MOBEPXHOCTEN BpaiieHus (IWINHApa, KOHYca, CPEpHI,
miapa) IOPOBOJUTCS HA OCHOBE HAIVISJIHBIX TPEJCTaBICHUM, O€3 MpHUBIICYEHUS
akcuoM ctepeoMeTpuu. DopMysbl ISl BBIYMCICHUS OOBEMOB YKa3aHHBIX TeJ
BBIBOJSITCS HA OCHOBE npuHIMNa KaBanbepu, GopMyiibl A1 BBIYMCICHUS TLIOIIA-
el OOKOBBIX MOBEPXHOCTEH LMIMHApPA M KOHyCa MOJY4YarTcs € MOMOIIbIO
pa3BepTOK ATUX MOBEPXHOCTEH, (QopMyna IMomagd cdepbl TpUBOAUTCA 0e€3
000CHOBaHMUSI.

7. IloBTOpEeHue
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IosicHuTEIbHAA 3aIMCKA K TEMATHICCKOMY INVIAHUPOBAHUIO

CoriacHO aBTOPCKOI MporpaMMe Ha U3y4eHUE TeOMETPHUH B 7 KJlacce OTBOJAUTCS
1,5 gaca B Henemto, Bcero 50 yacoB. 3a cueT KOMIOHEHTa, (POPMUPYEMOTO

YaaCTHHKaMH O6pa?>OBaTCJ'II>HI>IX OTHOHICHHfI, I[O6&BJ'ICHO e 0,5 gaca.

UYacsl pacnpeienieHbl CIeay0IMMUM 00pa3oMm:

Ha3zBanue riaaBbl ITo dakTH Jlo0aB
aBTOPCKOMY YyeCcKH JIEHO
KTII
I'maBa | «HavanpHbIC 7 10 3
TrCOMETPUYCCKUE CBEICHUS
I'naBa |l «TpeyronbHUKI» 14 17 3
I'nasa 1l «IlapannensHbie 9 13 4
TIPSIMBIC)
I'maBa IV «CooTHo1IeHUS 16 18 2
MEXIy CTOPOHAMH U yTIIaMHu
TPEYTOJIbHIKA)
IToBTOpEHUE. 4 10 6
Nrtoro: 18 yacon
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TemaTnuyeckoe NJIAHKPOBAHUE.

Howmep XapaKTepUCTHUKA
napa Copepxxanue MaTepuasia Komuectso | OCHOBHBIX BUIIOB JICSTEIHOCTH yYCHHKA (Ha YPOBHE yUCOHBIX
rpada 4ACOB e CTBUIN)
7 kiaace
I'maBa 1. HavajbHble reoMeTpuYecKHe 10
1,2 [Ipsamas u otpesok. JIyuy u yron 2 OOBSCHATH, UTO TAKOE OTPE3OK, Iy, YroJl, Kakue (PUrypsl
Ha3bIBAIOTCS PABHBIMH, KaK CPABHUBAIOTCS U U3MEPSIOTCS OTPE3KU
3 CpaBHEHHE OTPE3KOB U YTIIOB 1 U YIJIbl, 4TO TAKOE Tpajyc U rpajgycHas Mepa yria,
KAaKOM YroJl Ha3bIBa€TCA MPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM,
4,5 N3mepenne oTpe3koB. U3mepenue 4 YTO TAKOE CEPEeIMHA OTPE3KA U OUCCEKTpuUca
YTJIOB yIila, KaKue YIJibl Ha3bIBAKOTCS CMEXHBIMH U KaKue
1 BEPTHUKAIbHBIMU; (OPMYIUPOBATH U OOOCHOBBIBATh YTBEPKICHUS
6 [lepnenauKyIIsIpHBIE TIPSIMBIE. 1 O CBOMCTBaX CMEXHBIX U BEPTHUKAIbHBIX YTJIOB; OOBSICHSITH, KAKUE
Pemenue 3anayu IpsIMblE Ha3bIBAIOTCS MEPIIEHANKYIISPHBIMU; (POPMYIINPOBATH U
Kontponbnas padora Ne 1 1 000CHOBBIBaTh YTBEPIKIECHUE O CBOWCTBE JIBYX
IPSIMBIX, IEPIICHIUKYISPHBIX K TPEThEN; H300paxarhb u
pacro3HaBaTh yKa3aHHbIE MpOCTENIINe (PUTyphl HAa YEPTEXKAX;
pelaTth 3aJja4uu, CBA3aHHbIE C STUMHU MPOCTEUITUMU (PUTYpaMU
I'maBa Il TpeyroabHuku 17
1 IlepBblii MpHU3HAK paBEHCTBA 4 OOBsICHATH, Kakas (Urypa Ha3bIBaeTCsA TPEYTOJIbHUKOM, YTO TAKOE
TPEYTOJIbHUKOB BEPUINHBI, CTOPOHBI, YIJIbl U IEPUMETP TPEYTOIbHUKA,
KAaKOU TpeyroibHUK Ha3bIBACTCS] PABHOOEAPEHHBIM U KAKOM
2 Menuanbl, OUCCEKTPUCHI U BHICOTHI 3 PaBHOCTOPOHHUM, KaKH€ TPEYTOJIbHUKHA HAa3bIBAIOTCS PABHBIMU;

TpeyrosbHuKa

M300pakaTh U pacro3HaBaTh Ha YEPTEKaxX TPEYTOIbHUKU U UX

16




3 Bropoii u TpeTuii npu3Haku paBeHCTBa 4 AJIEMEHTHI; (POPMYIUPOBATh U 10KA3bIBATh TEOPEMBI O IPU3HAKAX
TPEYTOJIbHUKOB pPaBEHCTBA TPEYTOJIBHUKOB; OOBSICHATh, UYTO HAa3bIBACTCSA
2 NEPHEHANKYIAPOM, MPOBEAEHHBIM U3 JAaHHOW TOYKHU K JaHHOU
4 3a/auu Ha TIOCTPOCHUE 3 npsMOii; GOpMYIHPOBATH U JJOKA3bIBATH TEOPEMY O
Pemenue 3anay' NEPHEHANKYIIApPE K NMPSIMON; OOBIACHITH, KAKUE OTPE3KU
Kontponbnas pabora Ne 2 1 HA3BIBAOTCSI MEUAHOM, OMCCEKTPUCOM M BBICOTOM TPEYTOHHUKA;
(OopMyIMpPOBaTh U TOKA3bIBATh TEOPEMBI O CBOMCTBAX
PaBHOOEIPEHHOTO TPEYTOJbHUKA; PEIIATh 33/1a4H, CBA3aHHbBIE C
MPU3HAKaMU PABEHCTBA TPEYTOJbHUKOB H CBOMCTBAMH
PaBHOOEIPEHHOTO TPEYTOJIbLHUKA; (POPMYITUPOBATH ONIPEACIICHUE
OKPYXHOCTH; OOBSICHATD, YTO TAKOE LEHTP, paauyc, XopAa u
JMaMETpP OKPY>KHOCTH; peliaTh NpOCTEHIINE 3aJa4l Ha
nocTpoeHue (IOCTPOEHHUE yIila, paBHOTO JAHHOMY, IIOCTPOEHUE
OMCCEKTPUCHI yTia, TOCTPOCHUE MEPIEHIUKYIAPHBIX IPSIMBbIX,
NOCTPOEHHUE CEPEUHBI OTPE3Ka) U O0JIee CIOKHBIE 3a1a4H,
UCITOJIB3YIOIINE YKa3aHHBIE IPOCTEHIINE; COIOCTABIIATh
IIOJIyYECHHBIA PE3YJIBTAT C YCIOBUEM 3aJa4l; AaHAIM3UPOBATH
BO3MOJKHBIE CIIy4aH
I'nasa II1. IlapaniesbHbIE IPAMBIE 13
1 [Ipu3Haky napaenbHOCTU JBYX 4 dopMyIHpOBaTh ONpEIEICHUE NapATIICIbHBIX IPSIMbIX;
MPSIMBIX OOBSACHATH C MMOMOIIbIO PUCYHKA, KAKUE YTIIbl, 00pa30BaHHbIC MTPU
MEPECEUCHHUH JIBYX MPAMbBIX CEKYILEH, Ha3bIBAIOTCS HAKPECT
2 AKcroMa napasuiesbHbIX MPSMBIX 5 JeXaIUMH, KaKie OJJHOCTOPOHHUMU U KaKUE COOTBETCTBEHHBIMU;
Pewenue 3anau 3 (bOopMyIMpPOBaTh U JOKA3bIBATH TEOPEMBI, BEIPAKAIOIINE NPU3HAKU
Kontposnbhas padora Ne 3 1 napajyieIbHOCTH JIBYX MPSAMBIX; OOBSACHATH, YTO TAKOE aKCHOMBbI

F€OMETPUM U KAaKHE aKCUOMBI YK€ UCIIOJIb30BAINCH PAHEE;
(bopMyIMPOBATH AKCUOMY TAPAJUICTBHBIX MIPSIMBIX U BEIBOJIUTH
cienctBus 3 He€; OPMYITUPOBATH U JJOKA3BIBATH TEOPEMBI O
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CBOMCTBAX MapajuIeabHbIX MPSAMBIX, OOpPATHBIE TEOPEMAM O
IpU3HAKaX MMapajyIeIbHOCTH, CBSI3aHHBIX C HAKPECT JICXKAILUMU,
COOTBETCTBEHHBIMHU U OJJHOCTOPOHHMMH yTJIaMH, B CBSI3U C 3TUM
OOBSICHATH, YTO TAKOE YCIOBUE U 3aKIIIOUEHUE TEOPEMBI, KaKas
TEeopeMa Ha3bIBaeTCsl 0OPATHOW MO0 OTHOLIEHUIO K JAHHON
TeopeMe; OOBACHATD, B UEM 3aKIIFOUAETCS METO JOKA3aTeIbCTBA
OT MIPOTUBHOTO: (POPMYITUPOBATH U TOKA3BIBATH TEOPEMBI 00 yTriax
C COOTBETCTBEHHO MapaIEAbHBIMU U NEPIEHIUKYISIPHBIMU
CTOPOHAMU; IPUBOJIUTH IPUMEPHI UCIIOIB30BAHUS 3TOTO METO/1A;
pemarh 3a7a4y Ha BBIYMCIIEHHUE, JOKA3aTeIbCTBO U IOCTPOEHHUE,
CBSI3aHHBIE C NMApPAJUIEIbHBIMU NPSIMBIMU

I'maBa IV. CooTHOIIECHUSI MEKY CTOPOHAMH U 18
YIJIaMM TPEYroJibHUKA
1 CyMMa yrioB TpeyrojibHUKa 2 @opMyJIMPOBATH U JOKA3bIBATh TEOPEMY O CYMME YTIJIOB
TPEYTOJIbHUKA U €€ CIIECTBUE O BHEUIHEM YIJIE TPEYTOJIbHUKA,
2 CooTHOLIEHUS MEXAY CTOPOHAMU U 3 MPOBOJIUTH KJIACCU(PUKAIIMIO TPEYTOIHHUKOB IO YTJIaM;
yriaMu TPeyroJibHUKa (bOopMyIMpPOBATh U JOKA3bIBATH TEOPEMY O COOTHOIICHUSIX MEXKIY
Kontposnbhas padora Ne 4 1 CTOPOHAMHU M YIJIAMH TPEYTOoJbHUKA (IPsIMOE U 00paTHOE
YTBEPKJICHHUS) U CIEICTBUS U3 HEE, TEOPEMY O HEPABEHCTBE
3 [IpsiMOyTroJIbHBIE TPEYTOJIBHUKH 4 TPEYroJIbHUKA; (DOPMYIUPOBATH U JI0KA3bIBATH TEOPEMBI O
CBOMCTBax NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB (MPSAMOYTOIbHBIN
4 [TocTpoeHue TpeyrojbHUKA MO TPEM 3 TPEYroJIbHUK ¢ yriioM 30°, mpu3HaKU paBEHCTBA MPSIMOYTOIbHBIX
AIeMeHTaM TPEYTOJIbHUKOB); (POPMYIHPOBATH ONPEIETECHUS PACCTOSIHUS OT
Pemenne 3amau 4 TOYKH JI0 IPSIMOM, paCCTOSTHUS MEXY MapajuieIbHbIMU PSIMBIMU;
KonTtponbshas padora Ne 5 1 peliaTh 3a1a4u Ha BBIYMCIICHUS, JOKA3aTEIbLCTBO U IOCTPOCHHUE,

CBA3AHHBIC ¢ COOTHOIICHUAMU MCIKIY CTOPOHAMHU U YI'JIaMU
TPCYT'OJIbHUKA U PACCTOAHHUCM MCIKAY IMapAJUICIIbHBIMHA IIPAMBIMU,
IIpu HCO6XOI[I/IMOCTI/I IMPOBOAWTD 110 XOA4Y PCIICHUA
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JOMOJHUTCIIbHBI IIOCTPOCHUS, COITOCTABJIATD HOJIy‘leHHBII\/i
PE3YIBbTAT C YCIIOBUCM 3aJ1da1l, B 3a/Ja49aX HA IIOCTPOCHUC
HCCJICA0BATH BO3MOKHBIC ClIydan

IloBTOpeHue. Pemienue 3a1au 10
8 kiacce
I'maBa V. UeTbIpéxyroJbHUKH 14
1 MHOTOYTOTHPHUKA 2 OOBSICHATH, UTO TaKOE JIOMaHasi, MHOTOYTOJIbHUK, €T0 BEPITHUHBI,
CMEXHBIC CTOPOHBI, TMArOHAIIN, U300pa)KaTh U PACcIIO3HABATH
2 [TapannenorpamMm u Tpaneunus 6 MHOTOYTOJIPHUKH Ha YePTEKaX; MOKA3bIBATh AIIEMECHTHI
MHOTOYTOJIBHUKA, €0 BHYTPEHHIOIO W BHEIITHIOIO 00J1aCTh
3 [IpssMOyTOIBHHK, pOMO, KBasIpaT 4 (bOopMyIHPOBATH ONPEACIICHUE BBITTYKJIOTO MHOTOYTOJIHUK:
Pemenue 3aj1a4y 1 I/I306pa)KaTB H PacCIiO3HaBaThb BBIITYKJIIBIC U HCBBIITYKIIBIC
Konrtponbhas pa6ora Ne 1 1 MHOTOYTOJIbHUKH; ((OPMYJIUPOBATH U JIOKA3bIBATh YTBEPIKICHHUE O

CyMME YTJIOB BBIITYKJIOTO MHOTOYTOJIbBHHKA U CYMME €r0 BHEIIIHUX
YTJI0B; OOBACHSTH, KAKMUE CTOPOHBI (BEPIIUHBI)
YETHIPEXYTOJIbHUKA HAa3bIBAIOTCS TPOTHUBOMOJIOAKHBIMU;
dbopMyIMpOBaTh OMpeIeNieHNs MapauiejorpaMmma, Tpareuu,
pPaBHOOEIPEHHON U MPSIMOYTOJIBHOM Tpamnenui, IpsiMOyTroJIbHUKA,
pom0Oa, KBajpaTa; U300pakaTh U pacro3HaBaTh ITU
YETHIPEXYTOJIBHUKHY;, POPMYTUPOBATH U IOKA3bIBATh YTBEPIKICHUS
00 UX CBOMCTBAaxX M MPHU3HAKAX; PelIaTh 3aJla4yl Ha BHIYMCIICHUE,
JI0Ka3aTeIbCTBO U MOCTPOEHUE, CBSI3AHHBIC C 9TU MU BUJAMU
YETHIPEXYTOJIBHUKOB; OOBSICHSTh, KaKUe JBE TOYKU HA3bIBAKOTCS
CUMMETPUYHBIMU OTHOCUTEIIBHO TIPSIMOM (TOYKH B KAKOM CJIydae
durypa Ha3bIBa€TCSI CHMMETPUYHONU OTHOCUTEIBHO MIPSMON
(TOYKM) ¥ YTO TaKOE OCh (IIEHTP) CUMMETPUH (PUTYPHI; IPUBOIUTH
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npuMepsl GUryp, 001a1aronMx 0ceBoH (IeHTPaILHOMN)
CHUMMETPHUEN, a TAKKE IPUMEPHI OCEBON LIEHTPAIIbHOM CUMMETPUM
B OKpY’Karoliel Hac 00CTaHOBKE

I'nasa VI. Il1iomaap 14
2 [Inomaas MHOTOYTOJIBHUKA 2 OOBACHATD, KaK MPOU3BOIUTCS U3MEPEHHE TUIOIaIeH
MHOTOYTOJIbHUKOB, KAKH€ MHOTOYTOJIbHUKU HA3bIBAIOTCS

6 [Inomanu napamienorpamMmma, 6 PaBHOBEIIMKUMHU U KaKHe PaBHOCOCTaBJICHHBIMH; (POPMYITUPOBATH
TPEYTOJIbHUKA U TPATEINH OCHOBHBIE CBOMCTBA IIOMIAACH U BBIBOJUTH C UX MOMOIIBIO

dbopMyIIbI IIOMIAEH TPSIMOYTOJIbHUKA, TTapajuieorpaMMma,
3 Teopema I[Tudaropa 3 TPEYroJIbHUKA, Tpareuun; GopMyIUpoBaTh U JOKa3bIBAThH
Pemenue 3anau 2 TeopeMy 00 OTHOLICHHUH IJIOLIAAEH TPEYroJIbHIUKOB, UMEIOIINX 110
Kontponbhas pabora Ne 2 1 paBHOMY yIi1y; (hOPMYJIUPOBATh U JIOKAa3bIBATh TEOPEMY
[Tudaropa u obpatHyto eit; BHIBOAUTH popMyiy ['epona ass
TUTONIA/IA TPEYTOJIbHUKA; PEIaTh 3a/1a4l Ha BEIYUCIICHHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C JOpMYJIaMHU TUIOMIAJEH U TEOPEMOit
[Tuaropa
I'nasa VII. [logo6HbIe TPEYroJbHUKH 19
1 Omnpenenenre mMo00HBIX 2 OOBSICHATH TOHATHE MPOMOPIIUOHATLHOCTH OTPE3KOB;

TPEYTOJIbHUKOB bopMyIMpOBaTh OMpeeNIeHUs MOAOOHBIX TPEYTOJIbHUKOB U
koa(ddurmenTa moaodus; GpopMyIupoBaTh U JOKA3bIBATH

2 [Tpu3Haku mo106us TPEyTrOJILHUKOB 5 TEOpEeMbI: 00 OTHOIIICHUH TIJIOMIAJIEH TT0IOOHBIX TPEYTOJILHUKOB, O
Kontposnbhas padora Ne 3 1 MpU3HaKax MoAo0us TPEYroJIbHUKOB, O CPEAHEN JINHUU

TPEYTroJbHUKA, O IEPECeUCHUH MEUaH TPEYToJbHUKA, O
3 [Tpumenenue nomodus K . MPOTMOPIMOHATEHBIX OTPE3KaxX B MPSIMOYTOJIEHOM TPEYTOJIBLHUKE;

J0Ka3aTeIbCTBY TEOPEM H PEIICHHUIO
3a1a4

OOBSACHATDH, YTO TAKOE METOJ MO00US B 3a7ja4ax Ha MOCTPOCHHUE,
Y IPUBOJIUTH IPUMEPHI IPUMEHEHUS 3TOTO METO/1a; OOBSCHSTH,
KaK MOKHO MCIIOJIb30BaTh CBOIMCTBA MOJIOOHBIX TPEYTOJILHUKOB B
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4 CoOTHOILIEHUSI MEXIY CTOPOHAMU 3 U3MEpPUTENBHBIX pab0Tax Ha MECTHOCTH;
U yIJIaMH TIpsIMOYTOJILHOTO
TpPEYroJIbHUKa
KontponbHas pabora Ned 1
I'maBa VIII. Okpy:KkHOCTH 17
1 KacarenbHast K OKpYHOCTH 3 OOBSCHATH, KAK BBECTH IMOHATHE MTOA00US JJISI MPOU3BOIHHBIX
buryp; GopmMyarpoBaTh ONpeaeIcHIE U WILTIOCTPUPOBATH
2 LlenTpanbHbie U BIUCAHHBIC YTJIbI 4 MOHSTHUSI CHHYCA, KOCUHYCA U TAaHT'€HCa OCTPOTro yIJia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOAUTH OCHOBHOE
3 YeTpipe 3aMeyaTebHbIE TOUKU 3 TPUTOHOMETPHUUECKOE TOKIECTBO U 3HAYEHHUS CUHYCA, KOCUHYCA U
TPEYTrOJIbHUKA TaHrenca Jiis yrioB 30°, 45°, 60°; pemats 3aj1auu, CBSI3aHHbBIE C
M0I00MEM TPEYTOJIBLHUKOB, /ISl BEIUUCIICHUS 3HAUCHUN
4 BrniucanHas u onrcaHHasi OKpYHOCTH 4 TPUTOHOMETPUUECKUX (PYHKITMI UCTIOIB30BaTh KOMIIBIOTEPHBIC
Pewenue 3anau i nporpammel. MccnenoBaTe B3aMMHOE PacloyIOKEHUE NPSIMON U

Kontposnbhas padora Ne 5

OKPY>KHOCTH; (POPMYJIUPOBATH OIPEJIEICHUE KacaTeIbHOM K
OKPYXHOCTH; (pOPMYJIMPOBAThH U JOKA3bIBATh TEOPEMBI; O
CBOMCTBE KacaTelIbHOM, O MPU3HAKE KacaTelbHOM, 00 0Tpe3kax
KacaTeJIbHbIX, TPOBEAEHHBIX U3 OJTHOM TOUYKH; (POPMYIHPOBATH
MOHATHUS UEHTPAIBHOIO yTila U TPagyCHON MEphl 1yru
OKPYXHOCTH; (POPMYJIMPOBAThH U JOKA3bIBATH TEOPEMBI: O
BIIMCAHHOM YTJIE, O POU3BEAECHUN OTPE3KOB NEPECEKAOIINXCS
Xopa; popMynHpoBaTh U JOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C
.3aMeuaTebHBIMU TOUKAaMH TPEYTOJIbHUKA: 0 OUCCEKTpHCe yria U,
KaK CII€ICTBHE, O NIEPECEUECHUU OUCCEKTPUC TPEYTOJIbHUKA; O
CEpEeIMHHOM NEPHEHANKYJIISIPE K OTPE3KY U, KaK CIEACTBUE, O
NIEPECEUECHNH CEPEANHHBIX NEPIEHIUKYIISIPOB K CTOPOHAM
TPEYTOJIbHUKA; O MIEPECEUYEHUH BbICOT TPEYTOJIbHUKA;
dhopMyIMpOBaTh ONpPEIeICHUsI OKPY>KHOCTEH, BHUCAHHOM B
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MHOT'OYT'OJIbHUK M OMUCAaHHOM OKOJIO MHOTOYTOJIbHUKA;
bopMyIMpPOBATh M I0KA3bIBATh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAaHHOH B TPEYTOJIBHUK; 00 OKPY>KHOCTH, OITMCAHHON OKOJIO
TPEYTOJBHUKA; O CBOMCTBE CTOPOH OMTMCAHHOTO
YETRIPEXYTOJIBHHUKA; O CBOMCTBE YIJIOB BIUCAHHOTO
YETHIPEXYTOJBHUKA; PEIIATh 3a7a4¥ Ha BEIYKUCIICHUE,
JI0Ka3aTeIbCTBO U MOCTPOEHUE, CBSI3aHHBIE C OKPYKHOCTHIO,
BIIMCAHHBIMU W OTIMICAHHBIMH TPEYTOJTbHUKAMHA U
4eTHIPEXYTOJILHUKAMU; UCCIIEIOBATh CBOMCTBA KOH(PUTYpAITHiA,
CBSI3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIBI0 KOMITBIOTEPHBIX
porpaMm
IloBTOpenue. Pemenue 3aga4 4
9 kJaacc
I'naBa IX. BekTopbl 8
1 [TonsTue BekTOpa 2 dopMyIUpPOBaATh ONPEACICHUS U WIUTIOCTPUPOBATH IMMOHITHS
BEKTOpA, €T0 JJIMHBI, KOJUTMHEAPHBIX M PaBHBIX BEKTOPOB;
2 CroxeHre U BBIYUTAaHUE BEKTOPOB 3 MOTHBHUPOBATh BBEJICHUE TTOHATUHA U ICUCTBUM, CBSI3aHHBIX
C BEKTOpPaMH, COOTBETCTBYIOIIIMMHU MPUMEPAMHU, OTHOCAIIIMMUCS K
3 YMHOXKEHHUE BEKTOpa Ha YHCJIO. 3 (bU3UYECKUM BEKTOPHBIM BEIMYMHAM; IPUMCHSTH
[IpumeHeHne BEKTOPOB K PEIICHUIO BEKTOPBI U JIEUCTBUS HAJl HUMU MPU PEUICHUU T€OMETPUUECKUX
3a7a4 3a1a4
I'naBa X. MeToa koopauHar 10
1 Koopaunatel BekTopa 2 OOBSICHATH ¥ WILTIOCTPUPOBATH MOHATHSI PSMOYTOJIHHON
CHUCTEMBI KOOPAUHAT , KOOPIMHAT TOYKH M KOOPJIMHAT BEKTOPA;
2 [Ipocreiimmue 3a1a4n B KOOpAUHATAX 2 .
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3 VYpaBHEHUs OKPY>KHOCTH U MPSIMOU 3 BBIBOAMUTH U MCIIOJIB30BATh MPHU PELICHUH 33]1a4 (OPMYIIbI
Pemenue 3amau 2 KOOPJIMHAT CEPEUHBI OTPE3KA, IJIMHBI BEKTOPA, PACCTOSTHUS
Kontponbnas padora Ne 1 1 MEXIy JBYMSI TOUKaMU, YpaBHEHUS OKPY>KHOCTU U TIPSIMOM

I'nmaBa XI. CoOTHOLIEHUSI MeKAY CTOPOHAMH U 11
yrjaMu TpeyrojibHuKa. CkajasipHoe
npou3BeeHNe BEKTOPOB

1 CuHyc, KOCUHYC, TAHT€HC, KOTAaHT€HC 3 dopMyIHpPOBaTh U WLTIOCTPUPOBATH ONPEACIICHUS CUHYCA,

yriia KOCHHYCa, TAHT€HCa U KoTaHreHca yriioB ot 0 10 180°; BeIBOAUTH
OCHOBHOE€ TPUTOHOMETPUUYECKOE TOXKIECTBO U (HOPMYIIbI

2 CooTHOILIEHUS MEXKIy CTOPOHAMH U 4 npuBeeHUs; HOPMYIHPOBATh U JOKA3bIBaTh TEOPEMbI CHHYCOB U
yriaMu TPeyroJibHUKa KOCHUHYCOB, IPUMEHSTh UX MIPU PELICHUU TPEYTOJIbHUKOB;

2 OOBSACHATH, KaK UCIOJIb3YIOTCSI TPUTOHOMETPUYECKHE (POPMYIIBI B

3 CxkansipHOE IPOU3BEICHUE BEKTOPOB U3MEPUTENBHBIX pab0Tax Ha MECTHOCTHU; (DOPMYIUPOBAThH

ONPEIENICHUS YIJIa MEXKly BEKTOPAMH U CKaISIPHOTO
Pewenue 3anau 1 MIPOU3BEJICHUSI BEKTOPOB; BEIBOAUTH (POPMYITY CKAIIPHOTO
Kontposnbhas padora Ne 2 1 MIPOU3BEJEHUS Yepe3 KOOPAUHATHI BEKTOPOB; (POPMYIHPOBATh U
00OCHOBBIBaTh YTBEPKIEHUE O CBOMCTBAX CKAISIPHOTO
IIPOU3BEJCHUS; UCITOJIB30BATh CKAJIIPHOE MPOU3BEICHNE BEKTOPOB
IIPU pELIEHUU 33134
I'nasa XII. [inHAa OKPYKHOCTH M IJIOIIAAb 12
Kpyra
1 [IpaBunbHBIE MHOTOYTOJIBHUKH 4 ®opMyIHpOBaTh ONPEEICHUE NPABUIBHOIO MHOTOYTOJIbHUKA;
(bopMyIMpPOBaTh U JOKA3bIBATH TEOPEMBI 00 OKPYKHOCTSX,

2 JlTMHA OKpPY>KHOCTHU U TUIOLIAIb A ONMKMCAHHOW OKOJIO MPaBUIBHOTO MHOTOYT'OJIbHUKA
Kpyra Y BIIUCAHHOM B HETO; BHIBOJUTH U MUCIOJb30BaTh (POPMYIIbI
Pewenue 3anau i JUTSl BBIYMCTICHUS TUIOLIAAN MPAaBUIIBHOIO MHOTOYTOJIBHUKA,

Kontposnbhas padora Ne 3

€ro CTOPOHBI U pauyca BIIMCAHHON OKPYKHOCTH; PEIIATh
3a/1a4M HA IOCTPOEHHUE NNPABWIBHBIX MHOTOYT' OJIbHUKOB,
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OOBSACHSATH MOHATUS JJIMHBI OKPY>KHOCTHU U TUTOLIAAN KPYTa;
BBIBOAUTH (POPMYJIBI JJISl BBIYUCICHUS IJIMHBI OKPY>KHOCTU

U JUIAHBI TyTH, IJIOIIAIA KpyTa U IO KPYTOBOTO CEK-
TOpA; MPUMEHSTH 3TU (DOPMYJIIBI PU PEIICHUH 3a7a4

I'nasa XIII. /IBu:keHust 8
1 [TonsTre nBUXEHUS 3 OOBSACHSITH, UTO TAKOE OTOOPAKEHHUE TIIOCKOCTH Ha ce0st
U B KAKOM CJIy4ae OHO Ha3bIBAETCS IBUKEHUEM IIOCKOCTH;

2 [TapannenbHbIi IEpeHOC U TOBOPOT 3 OOBSCHATH, YTO TAKOE OCEBasi CHMMETPHS, IIEHTPaAJIbHAS
Pemenue 3amau 1 CUMMETpHUS, apaJlyIeNIbHBIA IEPEHOC U TTIOBOPOT; 0OOCHOBBIBATH,
Kontponbnas pabora Ne 4 1 YTO 3TU OTOOPAKEHUS IJIOCKOCTH Ha ce0s1 SBIIAIOTCS

JBIKEHUSAMHU; OOBSICHATh, KAKOBA CBSI3b MEX]Y JIBHKCHUSIMU U
HAJOKEHUSAMHU; WILTIOCTPUPOBATH OCHOBHBIE BUIbI JBUKEHUH, B
TOM YHUCJIE C TOMOIIBI KOMIIBIOTEPHBIX TPOTrPaMM
I'naa XIV. HauaibHble cBeleHUS U3 8
cTepeoMeTpUuM
1 MHororpaHHUKH 4 OOBSACHSTH, UYTO TAKOE MHOTOTPAHHUK, €T0 TpaHu, pEdpa,
2 Tena 1 MTOBEpXHOCTH BpalllCHUS 4 BEPILMHBI, JUArOHAJIA, KAKOW MHOTOTPAHHHUK Ha3bIBACTCS

BBIMTYKJIBIM, YTO TaKOE N-yroJibHasi Mpu3Ma, €€ OCHOBaHUS,
OOKOBBIE TpaHU U OOKOBBIE pEOpPa, KaKas MpU3Ma Ha3bIBACTCS
MPSAMOM M Kakasi HAKJIOHHOM, YTO TaKO€ BBICOTA MPU3MBI, KaKas
MpU3Ma Ha3bIBACTCS MapajuieNIeNUNEIOM U KaKoi napaieenure
HA3bIBACTCS MPSMOYTOIBHBIM; (POPMYIUPOBATH U 0OOCHOBBIBATH
YTBEPKAECHHUS O CBOMCTBE AUAroHajiel napajuiesienuIiena u o
KBaJpaTe AUaroHaJId NPsSMOYTOJIbHOTO NapaJlleenuIea;
OOBSICHAITh, YTO TaKO€ 00bEM MHOTOIPaHHUKA; BEIBOJUTH (C
nomoibto npunnuna Kasaasepu) popmyiy o0béma
MPSIMOYTOJILHOTO MapaJijieienuIieia; 00bsICHITh, KaKOU
MHOTOTPAHHHUK HA3bIBAETCS MUPAMUION, YTO TAKOE OCHOBAHMUE,
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BepIIMHA, OOKOBBIE TpaHu, O0KOBBIE PEOPa U BhICOTA MTUPAMUbI,
Kakasi upamMujia Ha3bIBAeTCsl MPaBUIILHOM, YTO Takoe arnodema
MPaBUILHON MUPAMUIBI, IPUBOAUTH (GOpMYITy 00bEMA MUPAMU/IBI,
OOBSCHATH, KAKOE TEJIO Ha3bIBAETCS UIMHAPOM, UTO TAKOE €T0
0Cb, BBICOTa, OCHOBaHUs, Painyc, OOKOBasi MIOBEPXHOCTH,
oOpasyromue, pa3BépTka OOKOBOM MOBEPXHOCTH, KAKUMU
dbopMyamMu BEIPKAIOTCSI 00BEM U TUTOIIAAh OOKOBOM
MOBEPXHOCTH IIMIIMHAPA; OOBACHATH, KAKOE TEJIO HA3bIBACTCS
KOHYCOM, YTO TaKO€ ero OCh, BBICOTA, OCHOBaHNE, OOKOBas
MOBEPXHOCTh, 00pasyrolue, pa3BEPTKa OOKOBON MOBEPXHOCTH,
KaKuMU (popmMysiaMu BbIpakaroTcsi 00bEM KOHyCa U TUIOLIA/b
OOKOBOI1 MOBEPXHOCTH; OOBICHATD, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs CPepoit U KaKoe TEJI0 Ha3bIBACTCS IIAPOM, UTO TAKOE
paauyc u auametp chepsl (1apa), Kakumu GopmyiamMmu
BBIPAKAIOTCSl O0BEM I1apa U Mo chepbl; n300paxarb U
pacno3HaBaTh Ha PUCYHKaX MPU3MY, apaJIeIenue 1, MUpaMuLy,
UINHAP, KOHYC, 1Iap

00 akcuomMax IIAHUMETPUHU

IHoBTOpenue. Pemienue 3agau
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IInanupyembie pe3yJabTaThl H3yYeHUS Y4eOHOT0 peaAMeTa

Harusiinasi reomerpust

BbInyCKHMK HAYYHTCS:
1) pacrio3HaBaTh Ha YepTEKax, PUCYHKAX, MOJACISAX U B OKPYKAIOIMIEM MHUPE
MJIOCKUE M TIPOCTPAHCTBEHHBIC TE€OMETPUUECKIE (PUTYPHI,
2) pacmo3HaBaTh Pa3BEPTKH KyOa, NPSIMOYTOJBHOTO  IapajuieenuIie/a,
MPaBUJILHOW MUPAMUIBI, IMJIWHIPA U KOHYCA;
3) ompenensaTh MO JIMHEHHBIM pazMepaM pa3BEPTKH (QUTYPHI JIMHEHHBIE pa3MephI
caMoii purypsl 1 Ha000POT;
4) BEIYHUCTIATH 00BEM MPSAMOYTOIBHOTO MapalIeIeuIe/1a.

BhInyCKHMK MOJYYUT BO3MOKHOCTD:
5) BBUMCIATH O0BEMBI  MPOCTPAHCTBEHHBIX  T€OMETPUUYECKHX  (uryp,
COCTABJICHHBIX U3 MPSAMOYTOJIbHBIX MapaslielIeUIECIO0B;
6) yrayOuTh W Pa3BUTh NPEJICTABICHUS O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX

durypax;
7) IPUMEHSATD MOHATUE PA3BEPTKHU ISl BBIMOJHEHUS TPAKTUYECKUX PACUETOB.

I'eomerpuyeckue purypni

BbInyCKHMK HAYYHTCS:
1) momp30BaThC S3BIKOM T€OMETPHUH ISl OMHCAHMS MPEAMETOB OKPYKAIOIIETO
MHpa ¥ UX B3aUMHOTO PACTIOJI0KCHHUS,
2) pacrio3HaBaTh U M300pakaTh Ha YePTEIKAX M PUCYHKAX TCOMETPHUICCKUE
burypsl 1 UxX KOH(MUTYpaIUY;
3) HaxoAWUTh 3HAYEHUS JUIMH JIMHEWHBIX DJIEMEHTOB (PUTYpP M UX OTHOIICHHS,
rpangycHyto mepy yrioB ot 0 mo 180°, Ilpumensis ompeneneHusi, CBOWCTBA U
NpU3Haku (Uryp W HMX DJIEMEHTOB, OTHOIIEHUs ¢Guryp (paBeHCTBO, moaodue,
CUMMETPHH, IIOBOPOT, apAJIEIbHBIN MEPEHOC);
4) omepupoBaTh C HAYAIbHBIMU TIOHSITHUSMU TPUTOHOMETPUU U BBHIMOJIHATH
AJIEeMEHTapHbIE onepanuy HajJl GyHKIUSIMH YTIIOB;
5) pemarth 3a7a4M Ha TIOKAa3aTEIBCTBO, ONTUPASCh HA U3YUCHHBIC CBOMCTBA (DUTYp U
OTHOIICHUH MEXIy HUMHU U IPUMEHSS U3YUCHHBIC METOBI IOKA3aTEIIbCTB;
6) pemaTh HECIOXKHBIC 337a4l Ha TMOCTPOSHUE, IPUMEHSST OCHOBHBIE aJTOPUTMBI
MTOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JIMHEHKH;
7) pemath NpocTeIme MmIaHUMETPUIECCKUE 3a]]a49H B IIPOCTPAHCTRE.

BbINyCKHMK MOJYYUT BO3MOKHOCTD:

8) oBIaAETh METOJAMHU pPEIICHHS 3aJad Ha BBIUKUCICHHS M JI0Ka3aTeJIbCTBA!
METOJIOM OT MPOTHBHOTO, METOJOM IMOJ00Ms, METOJIOM Iepedopa BapuUaHTOB U
METOJIOM T€OMETPUUECKUX MECT TOUECK;

9) mpuoOpecTH OMBIT MPUMEHEHUS aNreOpPanveckoro W TPUTOHOMETPUUYECKOTO
anrnapara u uJeu JBHKEHUS MIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4;

10) oBnaieTh TPAAMIIMOHHON CXEMOMW PEIICHUS 337a4 Ha IOCTPOCHUE C TTOMOIIbIO
LHUPKYJIS U TUHEHKH: aHAJIU3, IOCTPOCHHE, TOKA3aTeNIbCTBO U UCCIIEI0BAHUE;



11) HayunThcsa pemath 3a4a4v Ha OCTPOECHUE METOJ0M F'€OMETPUUYECKOTO MeCcTa
TOYEK ¥ METOJIOM TOJI00US;

12) mpuoOpecTd OMBIT HMCCIEIOBAHUS CBOMCTB IUIAHUMETPUUYECKUX (QUryp ¢
MOMOIIbIO KOMIIBIOTEPHBIX MTPOTPaMM;

13) mpuoOpecTd ONBIT BBHIMOJHEHUS MPOEKTOB MO Temam: «l'eoMeTrpuyeckue
npeoOpa3zoBaHus Ha MIIOCKOCTHY, «IlocTpoeHune oTpe3koB mo hopmyse.

N3mepenne reoMeTpu4ecKuX BeJTHYNH
BbInyCKHUK HAYYHTCS:

1) ucronb30BaTh CBOMCTBA U3MEPEHHUS IJIUH, TUIOLIA/IEH U YTIIOB IIPH PEUICHUU
3a]]a4 Ha HaX0KJICHUE JJIMHBI OTpe3Ka, JailHbl OKPYKHOCTH, IJIMHBI AYTH
OKpY>KHOCTH, TPaTyCHON MEpHI yIia;
2) BBIYMCIATH JUIMHBI JIMHEWHBIX 3JEMEHTOB (PUIyp M HX YIJIBI, HCIIOJIb3YS
(GopMyJIbl JIMHBI OKPY>KHOCTH U JUIMHBI TyTU OKPY>KHOCTHU, (POPMYJIbI IIJIOLIAAEH
buryp;
3) BBIUMCHATH IUIOIAAN TPEYTOJbHUKOB, MPSIMOYTOJbHUKOB, apajlieorpaMMOB,
Tpanenui, KpyroB U CEKTOPOB;
4) BBIYUCHATH JJIMHY OKPYKHOCTH, JUTUHY JYyTH OKPY>KHOCTH;
5) pemath 3aJayd Ha JOKA3aTeJIbCTBO C HCIOJIb30BAHUEM (OPMYN JJIMHBI
OKPYXHOCTH M JITMHBI TyTU OKPY>KHOCTH, OpMyII ITomIaaen gpuryp;
6) pemiaTb NPAKTUYECKUE 3a/1ayd, CBS3aHHBIE C HAXOXJACHUEM TI'€OMETPUYECKHX
BEMYUH (KCHIONB3Yys NpU HEOOXOAMMOCTH CHPAaBOYHMKM M TEXHUYECKUE
CpE/CTBA).

BbIyCKHMK IOJIyYUT BO3MOKHOCTD:
7) BBUKCHATH IUIOIIAAU (UIYp, COCTABIEHHBIX U3 JBYX WM Ooiee
IPSIMOYTOJIBHUKOB, 1ApaJuIeIOrPaMMOB, TPEYTOJIbBHUKOB, Kpyra U CEKTOPa;
8)  BBMUMCIATH  IUIOIIAJM  MHOTOYTOJIBHUKOB,  HMCIOJIb3Ysl ~ OTHOLICHUS
PaBHOBEIMKOCTH U PaBHOCOCTABIEHHOCTH;
9) mpuoOpecT ONBIT NMPUMEHEHHS aNreOpandeckoro M TPUTOHOMETPHUUECKOIO
anmnapara ¥ WAeW ABM)KEHHUS MpPH PEIICHWU 3a7ady Ha BBIUMCIEHUE IJIOIAJeH
MHOTOYTOJIbHUKOB.
Koopaunarsl

BoInyCKHMK HAY4YHUTCH:

1) BBIUMCHATH UIMHY OTpe3Ka IO KOOpJAMHATaAM €ro KOHLOB; BBIYUCIATH
KOOPJIMHATHI CEPEUHBI OTPE3KA;

2) WCHONb30BaTh KOOPAMHATHBIA METONA JUIsl M3YYEHHS] CBOMCTB NPSIMBIX U
OKPY’KHOCTEM.

BoInyCKHMK MOJYYUT BO3MOKHOCTh:

3) OBJIaJICTh KOOPAMHATHBIM MCTOAOM PCIOCHHA 3adda4 Ha BbIYHCIICHHUC H
JO0Ka3aTCIbCTBO,

4) npuoOpecTd OMBIT HMCMOJIB30BAHMS KOMIIBIOTEPHBIX MPOTPaMM JJis aHajlu3a
YaCTHBIX CIIy4a€B B3aUMHOI'O PACTIOJIOAKEHHUS OKPYKHOCTEU U MPAMBIX;
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5) npuoOpecTd OMNBIT BBIIOJHEHUS TMpPOEKTOB Ha Temy «lIlpumenenue
KOOPAMHATHOI'O METO/Ia IIPU PEIICHUU 3a/1a4 HA BBIYUCICHUE U 10KA3aTEILCTBOY. .

BekTopsbl

BbInyCKHUK HAYYHUTCSH:
1) omepupoBaTh ¢ BEKTOpaMH: HAaXOAUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB,
3aJJaHHBIX T€OMETPUYECKH, HAXOJAUTh BEKTOP, PABHBIA MPOU3BEACHUIO 3aJJaHHOTO
BEKTOpA HA YHCIIO;
2) HaxoAWTh IS BEKTOPOB, 3aJaHHBIX KOOpJMHATAMU: JUIMHY BEKTOpAa,
KOOPJIMHATHI CYMMBI W Pa3HOCTH JBYX H 00Jiee BEKTOPOB, KOOPIAMHATHI
MPOU3BEICHUS  BEKTOpa HA  YHCJIO, TMPUMEHSSI TpH  HEOOXOJAMMOCTH
COYETATENIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEICIUTEIbHBIN 3aKOHBI;
3) BBIYUCHATH CKaJSIPHOE TMPOU3BEICHUE BEKTOPOB, HAXOAUTh YIOJ MEXITY
BEKTOpPaMH, YCTaHABJIMBATH MEPICHAUKYISIPHOCTD MPSIMBbIX.

BLIIIyCKHHK MOJIYYUT BO3MOKHOCTD:

4) oBnageTh BEKTOPHBIM METOOM JIJIsl PEILICHU 3a/1a4 HA BBIYKMCIICHUE U
JI0Ka3aTeIIbCTBO;

5) mpruoOpecTH ONBIT BHITIOTHEHUS IPOSKTOB Ha TeMy «[IpuMeHeHre BEKTOPHOTO
METOJa ITPU PEIICHUH 33/1a4 Ha BBIYMCIICHUE U JI0KA3aTEIIbCTBOY.

Cucrema OLCHKHN METANIPEAMETHBIX pE3yjabTaToB OﬁyanOHII/IXCSI

IIpouenypa HNucrpymenra | Kak I'ne
(kak?) puii OLleHMBaeTCsA? ¢ukcupyercs?
(kakuMu
nyTaMmu?)
JlnarnocTtuka B NunuBunyanbHas | KauecTBeHHas [Toptdonuno
Hayaje roja KapTa IUarHOCTUKHU | OLICHKA
YPOBHS
c(hopMUPOBAHHOCTHU
MeTanpeIMEeTHBIX
pe3yJIbTaTOB
Bxoanoi koutpons | KoHTponbsHbIe KauecTBeHHas CnpaBku, pUKasbl
paboTHI, OIICHKA O IIKOJIE
PyG6exubiii BKJIFOYAIOIIINE KauectBennas CnpaBku, pUKa3bl
KOHTPOJIb 3a1aHu, OIICHKA I10 IIKOJIE
HToroBsrit dbopmupyromme KauecTBeHHas CrpaBku, IIpUKa3bI
KOHTPOJIb METanpeaIMETHBIE OILICHKA O IIKOJIE
pE3yIbTaTHI,
KOTOpbIE
MIPOBOJSITCS B
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y4ueOHOE BpeMs JIs
OLICHUBAHUS
NOCTWKCHUU
YYEHHKA

JIlmarHocTuka B NunuBuayanbHas
KOHIIE Toa KapTa JUarHOCTUKH
YPOBHS
c(hopMUPOBAHHOCTHU
METAIPEIMETHBIX
pEe3yJIbTATOB

KauecTtBeHHas
OILIEHKAa

[TopTdomuo

OneHuBanue ypoBHS CPOPMUPOBAHHOCTUMETANPEIMETHBIX PE3YJITATOB YEPE3
BXOJIHOM, pyO€XHBIA U UTOTOBBIN KOHTPOJIb MPOU3BOJUTCS CIEAYIOIIUM 00pa3oM:

Howmep dopMUpyeEMbIC YV [IpouieHt YpoBeHb
3a7aHusl | METalpeIMETHBIE BBITIOJIHEHUST | CPOPMUPOBAHHOCTHUMETA
pEe3yJIbTATHI MPEIMETHBIX
pE3yJIbTATOB
1 %
2 %
...... %
Cpennuil nokas3aTenb %

Kpurepuu onieHnBaHust ypoBHS CPOPMUPOBAHHOCTUMETANPEIMETHBIX

pe3yJIbTaTOB:

- 0azossbIit: 51% - 69%:;

- moBeIeHHBIH: 70% - 89%;
- Beicokmii: 90% - 100%

I[I/IaFHOCTI/IKa B HA4YaJIC U B KOHIIC IroJia IIPpOU3BOANTCA 10 MHAWBHUAYAJIbHBIM
KapTam, IpUiICM OLCHUBAIOTCA JOCTHIKCHHA U O6y‘laIOH_II/IMC${ H YUYHUTCIICM.

NupuBuayaibHas KapTa IMATHOCTUKM YPOBHS C()OPMHPOBAHHOCTH
MeTanpeaMeTHbIX pe3yJibTaToB

Ymenus CeHTs0pB

Mau

Yuurteab | O0y4 - cs1

Yuurteab | O0y4 - cs1

AHaJIN3UPOBATH TEKCT
MaTeMaTUYECKOM 3a7jauu U
MOJEIUPOBATH €€ YCIOBUE

Paznuuarts paznnuHbie
MaTeMaTHYEeCKHUEe O0OBEKTHI,
OIMCHIBATh UX CBOMCTBA

SIlcHO, TOYHO W  TPaMOTHO
u3jaratb CBOM MBICIU TIPHU
pELICHUU 3a/1a4, BBICTPauBaTh
apryMEHTALIMI0 W TMPUBOIUTH
[IPUMEPBI

Paborarp ¢ MareMaTH4YECKHUM
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TEKCTOM, I'PAaMOTHO IIPHUMCHSAITH
MAaTCMAaTUICCKYI0 TCPMHHOJIO-
THUIO 1 CUMBOJIMKY

HccnmenoBatb M ONMCHIBATH
CBOMCTBaA r€OMETPUYECKHUX
¢uryp, UCIIOJIb3Ys
HAOJIOJICHUE, HU3MEpPEHUuEe W
MOJICTTUPOBAHUE

BeiiBurarte  rumoTe3bl  IpuU
pelIeHnH MaTeMAaTHYECKUX
3az1adg, OCYILECTBIISASA 170:¢
IIPOBEPKY WIH HaxoJs
ONPOBEPKEHUE

JlericTBOBaTh B COOTBETCTBUU
C MIPEIJIOKCHHBIM aJITOPUTMOM

[loHmMaTh ©  HUCIOJb30BaTh
MaTEMaTU4YECKHUE CpencTBa
HarJISIHOCTH (CXEMBbI, TaOIHIIHI,
JiiarpaMMsbl U p.)

HpO)IBJISITB AKTUBHOCTbB IIPU
PEIICHUHN Pa3JIMIHbIX
MaTCMAaTHYCCKHUX 3a1a4

CTpouTh JTOTHUYECKYIO LETIOYKY
pacCyXIEHUN MPU PELLIEHUN
MAaTeMaTHYECKHX 3a1a4

Kputnueckn onieHMBaTh
pe3yabpTaT peuieHus 3a1a4H,
OCYIIECTBIISITh CAMOKOHTPOJIb

PanmonansHO pacnpenensirsb
BpeMs [IPU OpraHUu3aluu
MaTeMaTH4YECKON
JeATEIbHOCTH

[loHuMaTL CMBICITT JOMAIITHETO
3aJJaHUS U CAMOCTOSATEILHO
OCYIIECTBIISATh €r0

BBITIOJTHEHUE

Haxonutb B Pa3ITUYHBIX
HMCTOYHHUKAX uHpopmariuio,
HEO0OXOIUMYIO ISt
OCYIIECTBICHUS Ma-

TEMaTHUYECKOM ACATCIIBHOCTU

KonTponupoBate nporecc u
pe3yJbTaT CBoeH yueOHoi
MaTEeMaTU4YECKON
JEATEIbHOCTH

OcCy1IecTBIIATh CAMOOLIEHKY U
caMoaHaJIn3 COOCTBEHHOM
y4eOHON MaTeMaTUYECKON
JESATEeIbHOCTH

30




dopmyna 1s pacuera ypoBHS cPOPMUPOBAHHOCTH METANPEAMETHBIX
pe3ynbTaTOB B MPOLIEHTAX:

n
—_ . 0
P= 16 100% , IAC 71 — KOJIMYCCTBO «IIJIFOCOB)» B Ta6JIPIHe.

Cucrema OLECHKHU NPEAMETHBIX PE€3yJbTaTOB oﬁyqamumxcsl.

[TpoBepka ypoBHS BiaJeHUs] MPOTPAMMHBIM MaTepUaIoM IPOU3BOAUTCS B (popme
KOHTPOJIbHBIX Pa00T, pACCUUTAHHBIX HAa 45 MUHYT, TECTOB U CAMOCTOSITEIbHBIX
pabot Ha 15 — 20 MunyT ¢ AudhepeHIUPOBAHHBIM OLIEHUBAHUEM.

Dopmvl KOHMPOJIA: TEKYIIUN U UTOTOBBIM. TeKyIHil KOHTPOJIb MPOBOJIUATCS C
LIEJIBIO IIPOBEPKU YCBOCHHUS U3y4aeMOI'0 U IIPOBEPSAEMOr0 IIPOrPaMMHOTO
MaTepuala; COAECpKaHUE ONPENEIAITCA YUYUTEIEM C yUETOM CTEIIEHU CII0KHOCTH
U3y4aeMoro MaTepuaina, a Takke ocoOeHHocTel oOyyatonmxces kiacca. toroseie
KOHTPOJIbHBIE pa0OThI MPOBOJSATCS:

- Tociie U3yyeHus: HauboJiee 3HaYUMBbIX TEM [IPOrPaMMBI,

- B KOHILIE y4YE€OHOMN YETBEPTH.

B cootBercTBHH € mOKabHBIM akTOM OV «llonoxkenue o cucteme ONEHKU
JOCTHXKEHU MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM
IPOrpamMMbl OCHOBHOT'O 00IIEro 00pa30BaHus B KaJIEHIapPHO-TEMAaTHYECKOM
IUIAHUPOBAHUH MPEAYCMOTPEHO MPOBEACHUE BXOJHOTO KOHTPOJIS B hopme
KOHTPOJIbHOHM paboThl HA 25 MUHYT. Tak >ke B KOHIIE MEPBOTO MOIYTOIUS
MPOBOJUTCS PYOEKHBIN KOHTPOJIb, B KOHIIE BTOPOTO — UTOTOBBIA KOHTPOJIb.
KoHTposibHbIE pabOTHI B3STHI U3 TOCOOUH

o Kontpoasubie pabotel mo reomerpuu 7 kiacc / H. b. MenpHukoBa —
U31aTEIbCTBO «DK3aMeH», 2015.

o Kontponbubie pabotel mo reomerpuu 8 kimacc / H. b. MenbHukoBa —
U31aTEIbCTBO «DK3aMeH», 2015.

o Kontponbhbie paboTtsl mo reometpun 9 kmacc / H. b. MenbHukoBa —
U371aTeNILCTBO «JK3aMeH», 2014,

[ J

7 Knacc:

1. KontposbHas padora Nel no teme «HauanbHble reoMeTpUYECKHE CBEICHUS.
2. KonrtponbHas padota No2 o teme «TpeyronbHUKn.
3. KontposnbHas pabora Ne3 o teme «IlapaniensHbie npsmMbiey.
4. KonrponbHas padota Ne4 no teme « COOTHOIIEHHS MEX]ly CTOPOHAMH U
yriaMu TPEYroJbHUKA.
5. KontponbsHas padota NeS mo Teme «IIpssmMoyrosibHbIe TPEYTOTbHUKI.

8 KJacc:
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1. Kontponbnas padota Nel mo teme «HeTbIpexyroibHUKI.

2. KontposnbHas padora No2 mo teme «llnomaaby»

3. Kontposnbnas pabora Ne3 no Teme «IIpu3Haku mogo0usi TpeyroJbHUKOBY.
4. KontponbHas padota Ne4 o teme «Cpenssisi IUHUS TPEYTOIbHUKA.
CooTHONIEHUS MEXKTy CTOPOHAMU U YTIIaMH TPEYTOJIbHUKA.

5. KontponbHas pabora Ne5 o teme « OKpyKHOCTBY.

9 xnacc:
1. KontposbHas pabora Nel mo Teme «MeToa KOOpAUHATY.
2. KonrponbHas padora Ne2 no teme «COOTHOLIEHUSI MEXAY CTOPOHAMU U
yriaMu TpeyroyibHuKa. CKaJsIpHOE POU3BEACHUE BEKTOPOBY.
3. Kontponbhas pabota Ne3 o teme «/[inrHa OKpy»KHOCTHU U TUIOIIATh KpyTra
4. KontponbHas padota No4 o Teme «JIBHO>KEHUs .

HopMbl o11eHKM 3HAHMA, YMEHHd M HABBIKOB 00y4al0IIAXCS.

Ol(eHK'a RUCOMEHHBIX KOHMPOJ/IbHbBIX pa60m 06yumou4uxc;1.

OTBeT OlICHMBAETCS OTMETKOM «5», €CIIH:

»  paboTa BBITIOJIHEHA ITOJIHOCTBIO;

» B JIOTUYECKUX PACCYKICHHIX U 00OOCHOBAHHH PEIICHHS HET POOCIIOB U
OIINOOK;

» B pCIICHUU HET MaTeMaTHYECKHUX OIMIMOOK (BO3MOKHA OJIHA HETOYHOCTb,
OTHCKa, KOTOpas HE ABIIACTCS CIEACTBHEM HE3HAHMS WM HEIOHUMaHUS y4eOHOTo

MaTepuaa).
OtMmeTKa «4» CTaBUTCS B CICAYIONIUX CIy4dasx:
> paboTa BBITIOJIHEHA TMOJTHOCTHIO, HO OOOCHOBaHHWS IIAroB PEIICHUS

HEJOCTAaTO4YHbl (€CAM YMEHHE OOOCHOBBIBaTh PACCYXKACHUS HE SBISLIOCH
cHeuaibHbIM 0OBEKTOM MPOBEPKN);

> JOMYUIEHbl OJIHa OIIMOKa WK €CTh JBa — TPU HENOYETA B BBIKJIAJKAX,
PUCYHKaX, 4Yeprexax WM Trpadukax (ecium 3TH BHABI pabOT HE SBISIIUCH
crenuaibHbIM 0OBEKTOM MPOBEPKH).
OtMmeTKka «3» CTaBUTCS, €CIIH:

» nonyiieHo 0ojee ogHOW OMmMOKM Wi O0JIee MBYX — TPEX HEJ0UYETOB B
BBIKJIQJIKAaX, dYepTexkax Wi rpadukax, HO oOydaronuiics  oOnamaer
00s13aTeIbHBIMUA YMEHUSIMHU T10 TIPOBEPSEMOI TEME.

OTMeTKa «2» CTaBUTCS, SCIIU:

» JOIyIIEHBI CYIIECTBEHHBIC OMIMOKHM, MOKA3aBIINE, YTO OOYJArOIIUICS HE
o0nanaeT 00s3aTeIbHBIMU YMEHUAMH 10 JAHHOW TeME B TOJIHON Mepe.
OtMmeTka «1» cTaBUTCS, €CIIU:

» paboTa TOKasajia IMOJHOE OTCYTCTBHE y OOYYaroIIerocs 00sS3aTelbHBIX
3HAHUM M YMEHHMH MO MpOBEPSIEMON TeMe WIM 3HA4YMTeNIbHas 4YacTb padOThbI
BBINIOJIHEHA HE CAMOCTOSTEIBHO.
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Yuurenb MOXKET NOBLICUTD OTMCTKY 3a OpI/IFI/IHaJ'IBHI:Jﬁ OTBCT Ha BOIIPOC UJIN
OPUTHHAJIBHOC PCIICHUC 3aJa4r, KOTOPbIC CBUACTCIbCTBYIOT O BEICOKOM
MAaTEMAaTHYCCKOM pPa3BUTHUHU 06yqa}0merocsl; 3a PpCHICHUC 0oJ1ee CIIOKHOM 3aJa4n
WJIA OTBET Ha 00Jiee CI0KHBIN BOIIPOC, IIPCHAIIOKCHHBIC 06y‘131-0H1€My05[
JOITIOJIHUTCIBHO ITOCJIC BBIIIOJTHCHHS UM KaKuX-1100 APpyrux SaﬂaHHﬁ.

OueHKa YCmHblLX omeemos 06)/"!(”0”4”)60)1.

OTBeT OLICHUBAETCS OTMETKOM «5», €CIIN YUYEHUK:

» TIOJIHO PacKpbUI COJep)KaHHe Marepuaia B o0beMe, MPeayCMOTPEHHOM
IPOrpaMMoOil U yUeOHUKOM;

» U3NOXKWI  Marepuajl TPaMOTHBIM  SI3BIKOM, TOYHO  HCIIOJIB3YS
MaTEMaTUYECKyl0 TEPMHHOJIOTHIO M CUMBOJIMKY, B OIPENEICHHON JIOrM4ECKOM
II0CJIEIOBATEIbHOCTH;

» TPaBWJIBHO BBINIOJIHUI PUCYHKH, YEPTEXHU, TpaduKd, COMYTCTBYIOIIUE
OTBETY;

» TOKa3aJl YMEHHE WJUTIOCTPHPOBATH TEOPHIO KOHKPETHBIMU MPHMEPAMHU,
IMPUMEHSTH €€ B HOBOM CUTyalllu MTPH BBIMOJIHEHUU NPAKTUYECKOTO 3aJaHuUs;

» TPOACMOHCTPUPOBAI 3HAHHE TEOPUH paHee M3Y4YEHHBIX
COITYTCTBYIOLIUX T€M, C(OPMUPOBAHHOCTb W YCTOMUYMBOCTH MCIOJB3YEMBIX IPU
OTBETE YMEHUI U HAaBBIKOB;

» O0TBEYaJ CaMOCTOSTETIHHO, O€3 HAaBOISAIINX BOTIPOCOB YUHUTEIIS;

» BO3MOKHBI OJIHA — JIB€ HETOYHOCTH IPH OCBEIICHUE BTOPOCTETIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPBIE YUYEHHK JIETKO MCIPABWII MOCIE 3aMEYaHUs
YUHTEIIS.

>
OTBeT OLICHUBAETCS OTMETKOM «4», €CIIU YIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUAM Ha OLIEHKY «5», HO IPU 3TOM MMEET OJIUH U3 HEIOCTATKOB:

» B UBIOXKEHUU JOMyIIeHbl HeOONbIIMe MpoOenbl, HE WCKa3WBIIEe
MaTEMaTU4YECKOe COEPKAHUE OTBETA,

» JOMyIIeHbl OJWH — JBa HEAOYEeTa TMPHU OCBEIIEHHH OCHOBHOTO
coJiep>KaHusl OTBETA, UCTIPABIICHHBIE MOCTIE 3aMEUaHUsl YUUTEIIS;

» nomyuieHsl omuOKka wian Ooyiee JBYX HEJOYETOB TMPHU OCBEIICHUHU
BTOPOCTEINEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIPAaBJICHHBIE IOCIE
3aMEYaHUs YUUTES.

OtMmeTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasiX:

» HEIOJIHO PAaCKpPBITO COACpKaHHE MaTepuana (COoACpKaHHE H3JI0KCHO
dbparMeHTapHO, HE BCEr/Ja MOCIEIOBATEIbHO), HO MOKAa3aHO 00IIee MOHUMAaHHE
BOIIPOCA M MPOJEMOHCTPUPOBAHBI YMEHUA, JOCTATOYHbIC JUISI YCBOCHUS
mporpaMmMHOro matepuana (ompeaeneHbl «TpeOoBaHUSIMH K MaTEeMaTUYECKON
MOATOTOBKE yUalllUXCs» B HACTOSIIICH MporpaMMe 1o MaTeMaTHKe);

» WMENNCh 3aTPYAHCHHUS WJIH JOIMYIICHBI OIMUOKH B ONPEIACICHUH
MaTeMaTUYECKOW TEPMHUHOJIOTHHU, 4YepTekaxX, BBIKJIAIKaX, HCIpaBJIECHHbIE IOCIe
HECKOJIbKUX HABOJISAIIUX BOIIPOCOB YUUTEJIS;
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»  YYCHUK HE CIpaBWICA C NPUMEHEHHEM TEOPHU B HOBOM CHTyalllu TpPHU
BBIMIOJIHEHUM IPAKTUYECKOIO 3aJaHus, HO BBINOJHUI 3aJaHUsl 0053aTelbHOIO
YPOBHS CII0KHOCTH 110 TaHHOU TEME;

» TpU JOCTaTOYHOM 3HAHMM TEOPETHUECKOTO0 MarepHaja BbIsBICHA
HeJ0CTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHUN U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIONINX CIydasx:

» HE PacKpbITO OCHOBHOE COZICpKaHUE YIeOHOTO MaTepHaa;

» 00Hapy>XCHO HE3HAHWE YUCHHUKOM OOJIbIICH MM HanOoJiee BaXKHON JacTH
y4eOHOr0 MaTepHuaa;

» JONyIIEHBl OMIMOKKM B OIPEIEICHUU TOHATUH, TPU HCIOIb30BAaHUU
MaTEeMaTHYeCKON TEPMHHOJIOTHHM, B PHCYHKax, dYeprexax WiIu rpaduxax, B
BBIKJIa/IKaX, KOTOpbIE HE HCIPABICHBI MOCIE HECKOJBKMX HABOJSIINX BOIPOCOB
YUUTEIS.

OtMmeTka «1» cTaBUTCS, €CIU:

» Y4eHUK OOHApyXHJI IIOJHOE€ HCE3HAHME M HEIOHMMAaHHUE HM3y4aeMOoro
y4eOHOro marepuajga WJIM HE CMOTI OTBETHUTh HU Ha OJWH U3 IOCTABJICHHBIX
BOIIPOCOB 10 U3YYEHHOMY MaTepuaty.
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Y4eOHO-MeTOAUYECKOE O0ecIiedeHne
OcHoBHas JuTEpaTypa

1. 'eomerpust 7 -9. YueOuuk aiis o01ieo0pa3oBaTeIbHBIX YUPEKICHUH.
Astopsl: JI. C. AranacsH, B. @. byry3os, C. b. Kagomues, JI. C. Kucenena,
O.T. Ilo3nsik, Mocksa IIpocsemenue, 2014.
2. «['eometrpus. JInpaktuueckue Marepuaibel 7 knacey». ABtopsl: b. I'. 3uB, B. M.
Meiinep, Mocksa Ilpocsemienne 2012.
3. Tectsl mo reomerpun 7 knacc / JI. U. 3BaBuy, E. B. [lorockyeB — n3narenbcTBO
«OK3amen», 2013
4. KontponpHble paboThl mo reomeTpuu 7 kimacc / H. b. MenpHukoBa —
WU371aTeNILCTBO «JK3aMeH», 2015
5. «I'eomerpus. Annakruueckue marepuansl 8§ kiace». ABropsl: b. I'. 3uB, B. M.
Meiinep, Mocksa [Ipocsenienue 2008.
6. Tectol o reomerpuu 8 kiacc / JI. . 3BaBuy, E. B. [loTockyeB — n31aTenbCTBO
«Ox3ameny, 2013
7. KontponbHple paboTel mo reomerpuu 8 kmacc / H. b. MenbHukoBa —
HU371aTeNIbCTBO «JK3amMeH», 2015.
8. «I'eomerpus. [Iunaktuueckue marepuaisl 9 kiaacey. Atopsl: b. I'. 3uB, B. M.
Meiinep, Mockpa IIpocsemienue 2009.
9. Tectol o reomerpun 9 kiacc / JI. K. 3BaBuu, E. B. TloTockyeB — n3narenscTBo
«9K3amen», 2013
10. KoutposbHbie pabotrel mo reomerpuu 9 wimacc / H. b. MenbHukoBa —
U31aTEIbCTBO «DK3aMeH», 2014

JlonoJIHUTeIbHAS JIUTepaTypa
1. T'aBpusioBa H. ®@. «IToypouHnslie pa3paOoTKu 10 TeoMeTpuH 7 KJlacc» K

yueonomy komruiekty JI. C. Atanacsina. JuddepeHupoBaHHbINA MOAXO, -
M. Baxko 2007

2. AnteiHoB I1. A. « Tematuueckue TecTsl. ['eomerpust 7 — 9 kimacco». M.
[Tpocsemenne 2008
3.  «KoHTpOIbHO-U3MEPHUTENLHBIE MAaTEPUAIIBI TEOMETPHS 8 KIIACCH
coctaBurelb H. @. 'aBpunosa «Bako» 2011
4. «lloypounble pa3paboTKu 1Mo reoMeTpun 9 kiaacc k yueOHOMy KoMIUIeKTy JI.
C. Atanacsna. {uddepenuupoBannsiii noaxon, - M. Bako 2008. Astop H.
@. ["'aBpunioBa
5. « Tematuueckue tectol. 'eomerpus 7 — 9 kinacco». M. Ilpocsemenue 2008.
aBtop II. A. AnTeIiHOB
6. « Temaruueckue TecThl. 'eomerpus 7 — 9 kmaccol. M. Ilpocsemenne 2008.
aBTop II. A. AnTeiHoB, «TecTtsl reometpust 9» benuikas O. B. 3naTtenscTBo
«JIuein» 2010 r
7. CD: «Ypoku reomerpun Kupmnau Medonaus 7 kimacey
8. CD: «Ypoxu reomerpuu Kupunmna . Medoaus 8 knacc
9. CD: «Ypoxu reomerpuu Kupumia u Medoaus 9 knace »,«OTKpbITas
MaTeMaTuka. [ 'eomerpus ».



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

TFTEOMETPUA 7 KJIACC
Ne HaumeHnoBaHue pa3jaeJa, Ocnoua | Umeer | %0 Heo0xoaumo
n/n | HauMeHoOBaHue 00beKTOB M cpeaAcTB | csiB | oDecme | mpuodpecTu
MATepPHAJIbHO-TeXHHYECKOT0 CIYOCHE- | yammu | yeHHO
Heo0xoau
o0ecnevyeHust UM | CTH
MoO¢
KOJINYECT
BO Ha 25
y4ammxe
A
Nimocrpanuu (m1akaThl)
1. | Kommekt tabmun «Jlyd. Yrom 1 1x10 100% | Kommrekt Tadmmit
«TapannenbHble
MIPSAMBIEY,
2. | Kommnekt tabmuil « TpeyrojibHUK U 1 1x10 | 100% | «Coornomenus
€r0 DJIEMEHTBI» MEXJ1y CTOpOHAMH
TPEYTOJIbHUKA
Pa3narounbie MmaTepuaJibl
3. | «TpeyroapHUKN» 25x8 15x8 60% 10x8
PazpgaTounsiit
Marcepual
«HapannenLHLIe
IpAMBICH,
«CooTHoLIEeHUs
MCKAY CTOPOHAMHU
TPEYTOJIbHUKAY
CpencrBa UKT
Cpeocmea ukm (yugposwvie
oopazosamenvHble pecypcwl (4op)
4 | Onepanuronnas cucrema WindowsXP 1 1 100%
Lop
( uncmpymenmot
obweneoazozuuecKkue)
5 | Microsoft Offis 2007 1 1 100%
6 | Adobe Reader 1 1 100%
7 KMPlayer 1 1 100%

Hop (uncmpymenmat
cneyuanu3uposanHvle)
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8 | Juck «Maremaruka. CipaBOYHHK IS 1 100% | Bupryanshast
IIKOJIEHUKA MaTE€MaTU4CCKa
s 1abopaTopus
19 | DnexkTpoHHBIN yUeOHUK (TUCK) 1 100%
«Ypoku reometpun 7 kitacc Kupumna
u Medoams»
10 | duck «OTKphITast MaTeMaTHKA. 1 100%
[ Limanumerpus»
11 | UuTepakTuBHOE yueOHOE TocoOre 1 100%
«TpeyronbHUKI»
Hugpopmayuonnvie ucmounuxu
( cheyuanusuposannvie)
12 | http://urokimatematiki.ru
13 | http://belclass.net/
14 | http://karmanform.ucoz.ru
15 | http://polyakova.ucoz.ru/
16 | http://le-savchen.ucoz.ru/
17 | http://www.it-n.ru/
18 | http://www.openclass.ru/
YuebHo-12a00paTOpHOE
o0opyroBaHue
19 | MyapTUMETUNHHBIN KOMIIBIOTED 1 100% | Cxanep
20 | MynbTUMEIUAIIPOCKTOP 1 100%
21 | [IpunTtep 1 100%
22 | UaTepakTHBHAS TOCKa 1 100%
23 | AyauTopHas J0CKa ¢ MAarHUTHOM 1 100%
MIOBEPXHOCTHIO U HAOOPOM
MPUCTIOCOOJICHH JITIST KPETUICHUS
Ta0JINIL
24 KoMIuiekT HHCTpYMEHTOB KIaCCHBIX: 1 100%

JINHENKA, TPAHCIIOPTUP, YTOJIBHUK
(30°, 60°), yroasaux (45°, 45°),
ITUPKYJIb
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHUE

I'EOMETPHUSA 8 KJIACC
Ne HaumenoBanue pasaeJia, Ocnoena | Umeerc | %0 Heob0xoaum
n/n | HauMeHoBaHHe 00beKTOB M | 1 B odecme | 0
) CTyIIeHb.
CpeACTB MaTepPUAJIbLHO Heobxonu | HATHYH | HeHHO npuodpecr
TEXHUYECKOro odecrneyeHmst Moe " CTH |
KOJIHUYECT
BO Ha 25
y4yammxe
A
HNiasroctpauuu (Mmj1akaThl)
1. | KommiaekT Tabmuix 1x10 1x10 100% Kommrexr
«MHOTOyTOJIBHUKN Tabmmn
«OKpYXHOCTb
»
2. | KommiekT Tabuir 1x10 1x10 100%
«I"eomeTrpus 8»
Pa3narounbie MaTepuaJibl
3 | BeimykJsibie U HEBBITYKIIbIE 25x8 15x8 60% 10x8
MHOTOYTOJIbHUKHU
CpencrBa UKT
Cpeocmea ukm
(uugpposwvie oopazosamenvHvie
pecypcul (uop)
4 | OneparmoHHas CUCTEMa 1 1 100%
WindowsXP
Liop
( uncmpymenmeal
ooweneoazozuueckue)
5 | Microsoft Offis 2007 1 1 100%
6 | Adobe Reader 1 1 100%
7 KMPlayer 1 1 100%
Hop (uncmpymenmat
cneyuanu3uposanHvle)
8 | Jluck «MaTemaTHKa. 1 100% | Bupryanbhas
MaremMaTn4ucc

CHpaBO‘IHI/IK JJIA IIKOJBbHUKA»
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Kast
nabopaTopus

9 DNEeKTPOHHBIA YUYEOHUK (JUCK) 100%
«Ypoxku reomerpun 8 Kupuina
u Medoaus»
10 | Juck «OTKpbITas MaTeMaTHKA. 1 100%
[ Limanumerpus»
11 | UaTepakTuBHOE yueOHOE 1 100%
nocobre «MHOTOYTOIbHUKI
Hnpopmayuonnvie
UCMOYHUKU
( cneyuanuzuposannuvie)
12 | http://urokimatematiki.ru
13 | http://belclass.net/
14 | http://karmanform.ucoz.ru
15 | http://polyakova.ucoz.ru/
16 | http://le-savchen.ucoz.ru/
17 | http:/lwww.it-n.ru/
18 | http://www.openclass.ru/
YueOHo-1200paTOpHOE
o0opy10BaHue
19 MynbTUMETUIHHBINH KOMITBIOTED 1 100% | Cxanep
20 | MyapTUMEIUATIPOCKTOP 1 100%
21 | Ilpunrep 1 100%
22 NHTepakTuBHAs JTOCKa 100%
23 AyIuTopHas J0CKa C 100%
MAarHUTHOM MMOBEPXHOCTHIO U
Ha0OPOM MPUCTIOCOOICHUI
JUTSI KpeTUIeHHsI TaOJIuUI]
24 Komrmiekt uHCTpyMEHTOB 100%

KJIACCHBIX: JUHEHMKA,
TpaHcopTHp, yroasuuk (30°,
60°), yrompHuk (45°, 45Y),
UPKYJIb
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

ITEOMETPHS 9 KJIACC
Ne HaumeHnoBaHue pa3jaeJa, Ocnoua | Umeer | %0 Heo0xoan
n/n | HauMeHoBaHHWe 00bEeKTOB U cpeacTB | caB | o0ecne | MO
MATepPHAJIbHO-TeXHHYECKOT0 CIYICHE- | yanmu | yeHHO | mpuoGpecT
Heo0xoau
obecnieueHmst Moe 1707 CTH "
KOJIUYECT
BO Ha 25
ydaumxce
A
Nimocrpanuu (m1akaThl)
1. | Kommekt tabnun «lloHsiTie BeKTOpay 1 1x10 100% | Tabmuisl mo
ApYrUM
TeMaM
reomeTpuu 9
KJj1acca
2. | Kommiekr tadmaun «KoopauHaTh 1 1x10 100%
BEKTOPA»
Pa3naTrounnie MmaTepuaJbl
3. | BexTopsl 25x8 15x8 60% 10x8
4 | Beimykiible U HEBBITTYKIIbIC 25x8 15x8 60% 10x8
MHOT'OYTOJTbHUKH
CpencrBa UKT
Cpeocmea ukm (yugposwvie
oopazosamenvHble pecypcwl (4op)
5 | Onepanuonnas cucrema WindowsXP 1 1 100%
Lop
( uncmpymenmat
obweneoazozuueckue)
6 | Microsoft Offis 2007 1 1 100%
7 | Adobe Reader 1 1 100%
8 KMPlayer 1 1 100%

Lop (uncmpymenmet
cneyuanu3uposanHvle)
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9 | Iuck «Maremaruka. CripaBOYHHK IS 1 100% | Bupryanshast
IIKOJIEHUKA MareMaTHn4dccC
Kas
nabopaTopus
10 | OnexTpoHHBIN yUeOHUK (ITUCK) 1 100%
«Ypoxku reomeTpun 9 kiacc Kupuia
u Medoaus»
11 | Juck «OTKpbITasi MaTeMaTHKa. 1 100%
[InaHuMeTpUSI»
12 | UnTepakTuBHOE yueOHOE TOCOOME 1 100%
«BekTops»
Hnpopmayuonnvie ucmounuxu
( cneyuanuzuposanHvie)
13 | http://urokimatematiki.ru
14 | http://belclass.net/
15 | http://karmanform.ucoz.ru
16 | http://polyakova.ucoz.ru/
17 | http://le-savchen.ucoz.ru/
18 | http://www.it-n.ru/
19 | http://www.openclass.ru/
YueOHo-1200paTOpHOE
o0opy10BaHMe
20 | MynbTUMEIUWHBINA KOMITBIOTED 1 100% | Cxanep
21 | MynbTUMeEIUapOECKTOP 1 100%
22 | IIpunTep 1 100%
23 | HTepakTUBHAS JOCKA 1 100%
24 AynuTopHasi JoCKa C MAarHUTHOM 1 100%
MOBEPXHOCTHIO U HA0OPOM
IPUCTIOCOOJICHU TSl KPETUICHHUSI
Ta0JIUIL
25 KoMIuiekT HHCTpyMEHTOB KJIaCCHBIX: 1 100%

JIMHENKA, TPAHCIIOPTHP, YTOABHUK
(30°, 60°), yromsuux (45°, 45°),
LUPKYJIb
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