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PABOYASA TITPOI'PAMMA «(I'EOMETPUSA»

7-9-1 kaaccnl
[Iporpamma coctaBiieHa B COOTBETCTBUHU € TpeOoBaHUsMU DenepaibHOro rocyAapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIApTa BTOPOTO
MOKOJIEHHUSI OCHOBHOT'O 001Iero o0pa3oBaHus IO MaTeMaTUKE:

— ®epaepanbHoro ['ocymapctBenHoro OOpasoBatenbHoro CTraHgapTa OCHOBHOIo oOmiero obpas3oBaHus (mpuxka3 MuHHCTEpCTBa
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 aexadps 2014 roma Nel1897);

— Hopwm ®enepanbHoro 3akona «O6 odpazoBanuu B Poccuiickoit @enepaunn» «273-O3 ot 29 nexadbps 2012 roxa;

— OcnoHoii O0pa3oBatenabHOM MporpaMMbl 0CHOBHOTO o011ero oopazosanust MBOY COILl Ne 3, yTBep:k1eHHOM TIeAaroruueckum
coBeToM, ipotokod Nel ot 29.08.2015r.;

— (COopHuKa HOpMATUBHBIX JOKYMEHTOB. Marematuka / [Iporpamma moAroToBjieHa HHCTUTYTOM CTPATETMUECKUX MCCIIEAOBaHUMN B
obpazoBanuu PAO. Hayunbie pykoBoguTenu — wieH-koppecnonaeHT PAOA. M. Konnakos, akanemuk PAO JI. II. Ke3una,
Cocrasutens — E. C. CaBunos./ M.: «IIpocBemienuey, 2012;

— IlpumepHoit mporpammbel Mo Kypcy reomeTpuu (7 — 9 Kiacchl), CO3MaHHONH Ha OCHOBE €JMHOM KOHIICIIIMU IPEoJIaBaHMs
MaTeMaTHKd B CpenHeu mikoise, paspadotanHoit  A.I.Mep3nsakom, B.b.Ilononckum, M.C.Axupom, [I.A. HomupoBckum,
BKJIFOUEHHBIX B cUCTeMY «AnropuMmTt ycrexa» (M.: Benrana-I'pad, 2014) u ob6ecrieuena YMK miist 7-9-ro knaccoB «I'eomerpust —
7», «["'eometpust — 8» u «I'eomerpust — I/ A.I'.Mepsnsak, B.b.ITonouckuii, M.C.SIkup/M.: Benrana-I'pad, 2014.

B maHHBIX TOKYMEHTaX YYUTBHIBAIOTCS OCHOBHBIC HJIEH U TOJIOKEHUS [IporpaMmel pa3BUTHS U (POPMHUPOBAHUS YHUBEPCAIBHBIX YUeOHBIX
NEHCTBHI 1711 OCHOBHOT'O OOIIIEro 0Opa3oBaHMS.

|. IHosicHuTeIbHAA 3aNHCKA
B ocHoBYy HacTosiei mporpaMMbl mojioxkeHo DyHIaMeHTaabHOe AP0 coAepkaHus oOiiero oopa3oBaHus, TpeOOBaHMS K pe3yIbTaTaM
OCBOCHHUSI 00pa3oBaTEIILHOM IPOTpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs, NPEACTABICHHBIE B (eAepaTbHOM T'OCYJIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJApTe OCHOBHOTO o0O0mero ooOpa3oBaHus. B Hel Takke YYUTHIBAIOTCSA JTOMHUPYIONIAE HJICH TIOJIOXKEHUS
porpaMMbl pa3BUTHS W (HOPMHUPOBAHUS YHHUBEPCAIBHBIX YYEOHBIX JCHCTBUM [JII OCHOBHOTO OOIIEro oOpa3oBaHHS, KOTOPHIC
obecrieunBaroT  (GOPMUPOBAHUE  POCCHUUCKOW  TPaKTAHCKOWM  HIACHTUYHOCTH, KOMMYHHMKATHUBHBIX KA4eCTB  JUYHOCTH |
CIIOCOOCTBYIOT(POPMUPOBAHUIO KITIOUEBOW KOMIIETCHTHOCTH — YMEHUS YUUMbCAL.
B pamkax ygeOHOTO npeamMera «I'eoMeTpusy TpaIUIIMOHHO U3yYarOTCs CBKINI0BA TEOMETPHS, DIEMEHTHI BEKTOPHOH aireOphl,
reoMeTpUUeCKUe MpeoOpa3oBaHusl.



[IpakTrueckass 3HAYMMOCTH IIKOJBHOTO Kypca reoMeTpun 7 — 9 KI1acCOB COCTOUT B TOM, YTO MPEIAMETOM €€ U3YUCHHUS SBIISIOTCS
MPOCTPaHCTBEHHBIE (DOPMBI M KOJTMYCCTBEHHBIC OTHOIICHHS PEIbHOTO MHpa. B coBpeMeHHOM 0011ecTBe MaTeMaTiHueckas MoAroToBKa
HE0OX0IMMa Ka)KJIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BceX c(hepax 4eTOBEUECKON NeITeTLHOCTH.

['eoMeTpust SABIIETCS OJJHUM U3 OTMIOPHBIX IMIKOJIBHBIX MPEAMETOB. [ eOMeTpruUuecKkre 3HaHNUS B YMEHHUS HEOOXOIUMBI JJISI H3YICHHSI
JAPYTUX HIKOJIBHBIX IUCUMIUIKH ((pu3nKa, reorpadus, Xumus, MHPOpMaTuKa U T.1.).

OpnHOM W3 OCHOBHBIX IIEJICH H3ydYeHUS TEOMETPHM SBISCTCS pPa3BUTHE MBIIUICHUSA. B Tmpoliecce H3ydeHUS TEOMETPHUH
(GOpPMHPYIOTCS JIOTHYECKOE M aJITOPUTMHUYECKOEC MBINIUICHHE, a TaKXKEe TaKWe KauyeCTBAa MBINUICHUSA, KaK CHJa M THOKOCTb,
KOHCTPYKTHBHOCTh M KPUTHYHOCTh. JIJIsl ajantanmuu B COBPEMEHHOM HWH(OPMAITMOHHOM OOIIECTBE BaXKHBIM (PAKTOPOMSIBIISICTCS
dbopMHpOBaHUE MATEMAaTHUYECKOTO CTHJIS MBIIUICHHS, BKIIFOUAIOIIETO B ¢€0sI MHIAYKIUIO M JICIYKIINIO, 0000IICHHE U KOHKPETU3AIIHIO,
aHaJM3 ¥ CUHTE3, KJIacCU(UKAITMIO U CUCTEMAaTU3AIINIO0, a0CTparupoBaHne U aHAJIOTHIO.

OOyueHue reoMeTpun Aa€T BO3MOXKHOCTBIITKOJIBHIKAM HAYYUTHCS TUIAHUPOBAThH CBOKO JEATEIBHOCTh, KPUTHYECKU OIEHUBATH €&,
NPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHS, OTCTAUBATh CBOU B3TJISAIbI H YOCIKICHUS.

B mporiecce m3ydeHHss TeOMETPUU IIKOJBHUKU yYaTCs M3JIaraTh CBOM MBICIH SICHO M HMCUCPIBIBAOIIE, MPUOOPETAIOT HABBIKH
YETKOTO BBIMIOJHEHUS MaTEMAaTHYECKHUX 3aITUCEH, TP 3TOM HMCIIOJIb30BaHUE MaTEMAaTHYECKOTO SI3bIKA MO3BOJISIET Pa3BUBATh Y YYAIIUXCS
I'PaMOTHYIO YCTHYIO M TUCBMEHHYIO PEYb.

3HAKOMCTBO C MCTOPHEH Pa3BUTHS TE€OMETPHHM KakK HaykKu (OpMHpYET y ydalluxcs MPeJACTaBICHHE O TEOMETPHUH KaK O YacTH
00111eueI0BEYECKON KYJIbTYPHI.

3HaUMTENIbHOC BHHUMAaHUE B H3JIOKEHUHM TEOPETHUUECKOTO MaTepHalia Kypca YACISIETCS €ro MOTHBAIlUU, PACKPBITHIO CYTH
OCHOBHBIX IMOHATHH, Uaeh, MeTo10B. OOy4eHHE TOCTPOCHO Ha 6a3e TeOPUH Pa3BUBAIOIIETO 00OYUEHHUS, UYTO JOCTUTACTCS 0COOC HHOCTSIMU
W3JIOKEHUS TCOPETHUECKOTO MaTepuaia W yIpaKHEHHWSIMH Ha CpaBHCHHE, aHAJIW3, BBIICICHHE TJIABHOTO, YCTAHOBJICHHE CBS3EH,
KiaccupuKaIMoo, J10Ka3aTeabCTBO, 0000meHne wu cucrematusanuioo. Oco00 aKIEHTHPYIOTCS COACPKATEIIbHOE PaCKpBITHE
MaTeMaTHYeCKUX TOHSATHM, TOJKOBAaHHE CYIIHOCTH MAaTeMaTHYEeCKHMX METOJI0B M 00JacTH HX IPUMEHEHHUS, JIEMOHCTpaIus
BO3MOKHOCTEH IPUMEHEHUsI TCOPETUUSCKUX 3HAHUH IS PEIIeHUs pa3HOOOpa3HBIX 3aJ1au MPUKIAJIHOTO XapakTepa. Oco3HaHue o011ero,
CYIIIECTBEHHOTO SIBJISICTCSI OCHOBHOM 0a30M JJIs pelIeHHs yIpaKHeHHUH. BaXHO IPUBOIUTE JIeTabHBIC MMOSCHEHUS K PEIICHUIO TUITOBBIX
yOpaXKHEHUH. OTHM pacKpbhIBaeTCsl CyTh MeETOZa, MpeJjlaracTcss aJIrOpuTM I DIBPUCTHYECKAash CXeMma pelIeHHs yIpaKHEHUN
OIPEAECIEHHOTO THUIIA.

Marematudeckoe o0pa3oBaHuE SBISCTCA 0053aTEIFHON U HEOTHEMIIEMOM YaCThIO 00IIeTo 00pa30BaHUs HA BCEX CTYMECHSIX
mkoiael. OO0ydeHue MaTeMaTUKe B OCHOBHOM IIKOJIE HAMIPaBJIEHO Ha JOCTHXKEHHUE CIEAYIOIIUX yenetl:

1) 6 Hanpasnenuu MUUHOCMHO20 PA3GUMUSL:



o ®dopMupoBaHWE TPEACTABICHUNA O MaTeMaTHKE KAaK YacTH OOIIEUYETOBEUYECKOW KYyJIbTYpPbl, O 3HAYUNMOCTH MATEMATHKU B
Pa3BUTHH IUBWJIM3AIIUU U COBPEMEHHOTO OOIIECTBA;
e Pa3BuTHE JTOTUYECKOTO ¥ KPUTHYECCKOTO MBIIUICHUS, KyJIbTYPhl PEUH, CITOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMECHTY;
e ®dopMHpOBaHWE WHTEUICKTYaJTbHOH YECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K TIPEOJOJCHHUIO MBICITHTEIbHBIX
CTEPEOTHUIIOB, BBITCKAIONTUX U3 OOBIJICHHOT'O OITBITA;
e BocruraHne KayecTB  JIMYHOCTH, OOECMEYMBAIONINX  COIHUAIBHYI0  MOOWJIBHOCTH, CIIOCOOHOCTh NPUHHUMATH
CaMOCTOSTCIBLHBIC PEIICHUS;
e ®dopMHpOBaHWE KAYECTB MBIIICHUS, HEOOXOIUMBIX JIJIS afanTallii B COBpEMEHHOM MH()OPMAITMOHHOM OOIIIECTBE;
e Pa3BuTHe mHTEpECca K MAaTEMaTHYECKOMY TBOPYECTBY U MATEMAaTHUYCCKUX CIIOCOOHOCTEH;
2) 6 MemanpeoMemHOM HANpPaGIeHUl:
e Pa3BuTHe npeacTaBiICHUI 0 MaTeMaTHKE Kak (hopMe OMHMCAHUS U METOJIE MMO3HAHMS JCHCTBUTEIBHOCTH, CO3/IaHUE YCIOBUH
JUTSI IPUOOpETEHNS TEPBOHAYAJIEHOTO OMBITa MATEMAaTHYCCKOTO MOJICIIMPOBAHUS;
e ®dopmupoBaHHE OONIMX CIHOCOOOB HHTE/UICKTYaJIbHOH JIESATeIbHOCTH, XapaKTCPHBIX JUISI MATEMATHKH W SBIISIOIIAXCS
OCHOBOH T03HABATEIBLHOM KYJIBTYPBI, 3HAUNMOH IS Pa3INIHBIX Cep YeTOBCUCCKOU JIeITeIbHOCTH;
3) 6 npeomemnom HanpasieHul.:
e OpnianeHne MaTeMaTUYECKUMH 3HAHUSAMH W YMEHHUSMHU, HEOOXOIUMBIMH JUIsI MPOIOJDKCHHSI OOpa3oBaHUS, H3yUCHUS
CMEXXHBIX JUCIHILINH, TPUMEHEHHS B IOBCEAHEBHOMN KU3HH;
e Cozmanme QyHIAMEHTa IJII MaTeMaTHYECKOro pa3BHUTHsSA, (HOPMHUPOBAHUS MEXAaHHU3MOB MBINUICHHS, XapaKTEPHBIX IS
MaTeMaTUICCKOU JIEATSIBHOCTH.

B opranmzanuu y4eOHO — BOCIHMTATEIBLHOTO MPOIECCa BaAXKHYIO POJib UrparoT 3amaun. OHHU SBISIOTCS U 1EIbIO, U CPEICTBOM
oOydeHusi. BakHbIM ycliOBHEM NpPaBWJIBHOW OpTraHM3alldy 3TOTO Ipollecca SIBISETCS BBIOOP pPAIMOHAIBHOW CHUCTEMBI METOJOB M
MpUEMOB 00yUeHHs, CTIeNU(PUKN peraeMbIX 00pa30BaTEIbHBIX M BOCIIUTATEIBHBIX 3a/a4.

Lenpro u3ydyeHus: Kypca MaremMaTuke B 7 - 9 Kilaccax BJISIETCS Pa3BUTUE BBIYMUCIUTEIbHBIX YMEHUN O YPOBHS, MMO3BOJISIIOLIETO
YBEPEHHO HCIOJIB30BaTh UX IIPU PEUICHUHU 3a/]1a4 MAaTeMaTUKHA U CMEXKHBIX MPEIMETOB, YCBOCHHUE allllapata ypaBHEHUW U HEPABECHCTB
KaK OCHOBHOTO CPEJICTBA MAaTEMAaTHYECKOTO MOJEIMPOBAHUS 3324, OCYIIECTBICHNE (YHKIIMOHAITHHONW TOJITOTOBKH MIKOJIBHUKOB. Kypc
XapaKTepU3yeTcs TMOBBIIMICHUEM TEOPETUUYECKOTO YPOBHS OOYYCHHS, MOCTETICHHBIM YCHUJIHUEM POJIM TEOPETUUYECKHX OO0O0OIEeHUuN u
JNEIYKTHUBHBIX 3aKIF0ueHu. [Ipukiiagnas HanpaBiIeHHOCTh PACKPBIBAET BO3MOKHOCTh U3y4aTh U peIIaTh MPAKTUYECKNE 3a1aUH.

B ocHoBe IIOCTPOCHHA AAHHOI'O KypCa JICKUT NACA I'YMaHU3allnn O6y‘IeHI/I$I, COOTBCTCTBYIOIIAA COBPCMCHHBIM IIPCACTABICHUAM O
OeIaX MKOJBHOI'O 06p330BaHI/I$I " yacJroniasi 0co00€e BHUMaHHUE JIMYHOCTHU YUCHHKA, €TO HHTCPCCaM U CIIOCOOHOCTSIM.



[Ipennaraemslii Kypc mo3BOJISIET 00ecIeYuTh (GOPMUPOBAHUE KAK npeoMemHbIX YMEHUH, TaK U YHUBEPCANbHBIX YUEOHbIX OeticmEull
IIKOJBHUKOB, a TaKXe CHOCOOCTBYET AOCTHXKEHUIO ornpeaena¢HHbIX BO PI'OC NUYHOCTHBIX pPE3ysbTaTOB, KOTOPHIE B JaJIbHEHIIIEM
MO3BOJISAT YYAIIUMCS MPUMEHSITh MOJTYyUYCHHBIC 3HAHUSI U YMEHUS JJIsl PEIICHUS PAa3TUYHBIX )KU3HEHHBIX 33]1a4.

II. O0mas xapakrepucTuka yueOHoro npeamera «I'eomerpusi»

ConepxaHue Kypca reoMeTpuu B 7-9 Kinaccax npeicTaBlIeHO B BUJIE CIEAYIOINX COAEPKATENbHBIX pa3aeioB: «l'eoMeTpuueckue
burypei», «3MepeHne reoMmeTpuueckux Beanunny, «KoopauHater», «Bektops», «['eoMeTpusi B UCTOPUYECKOM PA3BUTUN.

Copepxanue paznena «I'eomerpuueckue GUTypbD CIYKUT 0a30H AJid TadbHEHIIEro U3yUYeHUsl YUalllUMHICS T€OMETPHH.
N3yuenne maTepuana cnocoOCTByeT (POPMHUPOBAHUIO Y YUAIIUXCS 3HAHUN O TEOMETPUUECKON (hUType KaK BaKHEUIIIeH MaTeM aTHYECKON
MOJIEJIN [T OIIMCAHUs PEAJIbHOIO0 MUpA.

['maBHas 1enb JaHHOTO pa3jiesia — Pa3BUTh y YUAITUXCS BOOOPaKEHHUE U JIOTUYECKOE MBIIIUICHUE MTyTEM CUCTEMATHUYECKOTO
U3YUYEHUS CBOMCTB reOMETPUYECKUX (DUTYP U TPUMEHEHHS ITUX CBOMCTB MPHU PEIICHUH 33/1a4 BEIYUCIUTEIIFHOTO U KOHCTPYKTUBHOTO
xapakrtepa. CymiecTBeHHas! poJib MPU 3TOM OTBOJUTCS PA3BUTHIO reoMeTpruueckoil MHTyuIuu. CoueTaHrue HariasJHOCTH ¢ (hOpMaIbHO-
JIOTUYECKHUM TOIXO0JIOM SIBJISIETCS HEOTHEMIIEMOMN YaCThIO TEOMETPUUYECKUX 3HAHUM.

Conepxanue pazzaena «3MepeHne reoMeTpuYecKUX BEIUUUHY PACIIUPSAET U YrayOJsieT NpeICTaBIeHUs yyaluxcs 00
MU3MEpEHUSIX JJIMH, YTJIOB U IIomaaei Guryp, cnocoocTByeT GOpMUPOBAHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX KaK MPHU
PELICHUU T€OMETPUUYECKUX 3a/a4, TaK U B IIOBCEJHEBHOMN KU3HU.

Conepxanue pazaenoB «KoopauHaTel», «BeKTOpbD» paciupsieT U yriayoiaseT NpeCcTaBICHUs yUaluXxcs O METO/Ie KOOPAUHAT,
pa3BUBAET YMEHHE MPUMEHATH alNreOpandecKuil anmapar Mpy pelieHnd FreOMeTPUYECKHX 3aJ1ad, a TAKKe 3a7a4 CMEKHBIX JUCITUTUINH.

Paznen «['eomeTpus B HICTOPUYECKOM Pa3BUTHNY, COAEPKaHNE KOTOPOro (pparMeHTapHO BHEIPEHO B U3JIOKEHUE HOBOTO
MaTepualia Kak CBeJIeHUs1 00 aBTOpax n3y4aeMbIX (DaKTOB M T€OpEM, HCTOPUH MX OTKPBITUS, IPEAHA3HAYEH 11 (POPMUPOBAHHUS
MPEICTaBICHUN O TEOMETPUH KaK YaCTH YeJIOBEYECKOM KYJIbTYPBI, JIJIsl OOIIEro pa3BUTUS IKOJILHUKOB, ISl CO3/IaHUS KYJIbTYPHO-
HUCTOPHYECKOMN Cpeabl 00yUCHHS.

I1l. Onucanue mecta yueoHoro npeamera «I'eoMeTpus»> B yueOHOM IJ1aHe:

baszucHsIil yueOHbIl (00pa30BaTENBHBIN) MIJIaH HA U3yUYE€HHUE TEOMETpUr B 7 — 9 KilaccaX OCHOBHOM IITKOJIBI OTBOJUT 2 yU4eOHBIX Yaca B
Heaemo, 68 yacoB B roj, Bcero 204 yaca.

Pacnpenenenne yaeOHOro BpeMEHU MEXAY 3TUMH IPeIMETaMU MPEJCTABICHO B TaOIuIIE.



KouunvecTBo 4acos
Kypc KosinuecTBO 4acoB B He/1e/110 B 01
I'eometpust 7 knacc 2 68
I'eometpus 8 Kiacc 2 68
I'eometpus 9 knacc 2 68
Hmozo 204
ITo aBTOpCKOI ITo padoueit
Ne Paznesn kypca nporpamMmme nporpamMmme 7 kiaacc | 8 kiaace | 9 kiaacc
(K0J1-BO 4acoB) (K0J1-BO 4acoB)
1 Hpovcreﬁmne reoMeTpuiecKre (GUTyphl U UX 12 19 12
CBOWCTBA.
2. | TpeyronbHUKH. 20 20 20
[TapannensHbie psMbie. CymMma yriioB 15 15 15
TPEYTOJIbHHKA.
n OxpykHOCTb U KpyT. ['eoMeTpuueckue 17 17 17
OCTPOCHHSI.
5. | YeThIpeXyroJbHUKU 22 22 22
6. | [lomoOue TpeyroJbLHUKOB 16 16 16
/. | PemieHue npsiMoOyrojbHBIX TPEYTOJIbHUKOB 14 14 14
8. MHuoroyronbauKkd. [l10o111aas MHOTOYTOJIbHIKOB 10 10 10
9. | Pemenue TpeyroiabHUKOB 16 16 16
10. | IlpaBuibHBIE MHOTOYTOJIBHUKA 8 8 8
11. | JdexkapTOBBl KOOPAMHATHI HA TIOCKOCTH 11 11 11
12. | Bektopsl 12 12 12
13. | 'eomeTrpuueckue mpeodbpa3oBaHus 13 13 13
14. | [loBTOpeHue Kypca reoMeTpuu 24 18 4 6 8
Hroro 210 204 68 68 68




IV. J/IuuHOCTHBIC, MEeTAalIPeMETHbIC U MPeAMETHbIE Pe3yJIbTAaThl 0CBOCHHUs YUueOHOro npeamera «I'eomerpus»

N3yuenune reoMeTpun 1Mo JaHHOU MporpaMMe CIoco0CTBYET (POPMHUPOBAHUIO Y YUAITUCS TUIHOCTHBIX ,METANIPEIMETHBIX U
MPEIMETHBIX PE3yIbTaTOB 00yUEHHS, COOTBETCTBYIOUINX TPEOOBAHUIM (eIepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa
OCHOBHOT0 00111eT0 00pa30BaHUsI.

B3auMocBsI3b pe3yabTaTOB OCBOCHHMS MpeaMeTa «MaTreMaTrka» MOYKHO CHCTEMHO MPEACTaBUTh B BUE cXeMbl. [Ipu aTom
ob6o3HaueHue JIP yka3pIBaeT, 4ToO MPOABMKEHUE YUAITUXCS K HOBBIM 00pa30BaTECIIbHBIM PE3YJIbTaTaM IMPOUCXOIUT B COOTBETCTBUH C
JUHUSMU Pa3BUTHS CPEIACTBAMU MPEIMETA.

7-9 Kiaccobl

JINYHOCTHBIE Pe3yJIbTATHI:
1) BOCHHMTaHUE POCCHUUCKOMN IpakIaHCKOW MIEHTUYHOCTH: MAaTPUOTU3MA, YBaKEHHUS K OTedecTBy, OCO3HAHUs BKJIaJa OTEYECTBEHHBIX

y4€HBIX B PA3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh O0YUYaIOIIMUXCS K CAMOPA3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE
MOTHBAIUU K 00YYEHHIO U TTO3HAHUIO;

3) OCO3HAHHBIM BBHIOOP M TMOCTPOEHHUE NajJbHEHINEH HMHIWBUIYAIIbHOW TpPAaeKTOPUU O0pa3oBaHUs Ha 0a3e OPUEHTUPOBKH B MHUPE
npodeccuii 1 TpodecCHOHANBHBIX MPEANOYTEHUH € YYETOM YCTOMYMBBIX MO3HABATENIbHBIX WHTEPECOB, a TaKKe Ha OCHOBE
(bopMUpOBaHUS YBAKUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE OMBITA YUYAaCTUS B COLMATILHO 3HAUUMOM TPY/IE;

4) yMeHHEe KOHTPOJIUPOBATh MPOIECC U Pe3yabTaT yueOHOM U MATEeMAaTUYECKON e TEIHbHOCTH;

5) KPUTUYHOCTH MBIIUICHUS, UTHULIUATHBA, HAXOIYNBOCTh, aKTUBHOCTh IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

Cpeocmeom 0ocmudiceHuss IMux pe3yibmamos A611emcs.
- CcHuCTeMa 3aJlaHul y4eOHUKOB;
- TpelcTaBlieHHAs B yYeOHHMKAX B IBHOM BHJI€ OpraHU3aIMs MaTepuaia Mo NPUHIUITY MUHIMAKCa;
- WCIOJIb30BaHUE COBOKYITHOCTH TEXHOJIOTHH, OPHEHTHPOBAHHBIX HA PpA3BUTHE CAMOCTOSTEIHBHOCTH W KPUTHYHOCTH
MBIIIIEHUS: TEXHOJIOTHS MPOOJIEMHOTO AUAIOTa, TEXHOJIOTHSI MPOAYKTHBHOTO YTCHHUSI, TEXHOJIOTHUS OICHUBAHMSI.

MertanpeaMeTHbIepe3yJIbTAThI:
1) yMeHHE caMOCTOSITEILHO OMPEENATh LIeJId CBOET0 00YUYEHUs1, CTaBUTh U (DOPMYJIMPOBATH JIJIsi ce0s HOJIBBIE 3a/1aHusl B yu€oe,
pa3BUBATh MOTUBBI U HHTEPECHI CBOEH NTO3HABATEIBLHOM JEATEIBbHOCTH;



2)

3)
4)
5)
6)
7)

8)
9)

YMEHHUE COOTHOCUTH CBOU IEUCTBU C INIAHUPYEMBIMHU pE3yJIbTaTaMH, OCYIIECTBIIATE KOHTPOJIBCBOEH AEATEIBHOCTH B IIpOLIECCE
JOCTUKEHUS PE3YNbTaTa, ONEPEEIATHCIIOCOObI AEHCTBUI B paMKax MPEJI0KEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUM C U3MEHAIOLIEHCS CUTYallueH;

YMEHHE OIpPEAENIATh MOHATHA, CO3[1aBaTh 0000IIEHHs], YCTaHABIMBATh aHAJIOTUH, KJIACCU(UIIMPOBATh, CAMOCTOSTEIBHO BHIOUPATh
OCHOBaHHUS U KPUTEPUU ISl KIacCU(PUKALINH;

yCTaHABJIMBATh NPUYUHHO-CIIE/ICTBEHHbIE CBA3H, IPOBOAMTD JI0KA3aTEIbHOE PACCYKICHUE, YMO3aKIIIOUeHHE (MHIYKTUBHOE,
JNEAYKTUBHOE U M0 aHAJIOTMH) J€JaTh BbIBOJIbI;

YMEHHE WTIOCTPUPOBATh U3yUEHHbIE TIOHATHS U CBOWCTBA (PUTYp, ONIPOBEPraTh HEBEPHBIE YTBEPKACHUS;

KOMIIETEHTHOCTHB 00JIaCTH UCIOIb30BaHMS NHPOPMAILIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

NepBOHAaYaIbHbIE MPEACTBATICHHUS 00 UAESX U 0 METOJaX FEOMETPUU Kak 00 YHUBEPCATbHOM SA3BIKE HAYKU M TEXHUKH, O CPEICTBAX
MOJEIMPOBAHUSA SABICHUMN U ITPOLECCOB;

yMEHHE BUAETh T€OMETPUUECKYIO 3a/]a4y B KOHTEKCTE MPOOJIEMHON CUTYallH B IPYTUX AUCIHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;
yYMEHHE HAXOAUTh B PA3JIMUHBIX HCTOYHUKAX HH(POPMAILIMH, HEOOXOAUMYIO JJIs PEIICHUS] MaTeMaTHUECKUX Mpo0jeM, U
NPEICTBAIATD €€ B MOHATHON (popMe, MPUHUMATh PEIICHUE B YCIOBHUSIX HETIOTHON MM U30BITOYHON, TOUHON WIIM BEPOSITHOM
uH(pOpMaIIH;

10) YMCHHUC ITOHUMATh U UCITIOJIb30BATH MATCMATUYCCKHUC CPCACTBA HATJIAAHOCTH (‘IGpTe}KI/I, Ta6J'II/IHBI, CXCMBbI U ,Hp.),ZUI}II/IJIJIIOCTpaHI/II/I,

HHTCPIIpUTAINU, APTYMCHTAIIUHN,

11) YMCHUC BBIABUI'ATH THIIOTE3bI IIPU PCUHICHUHN 3a1a491 U IIOHUMAThb H€O6XOIII/IMOCTL HX IIPOBCPKH,;
12) IMOHUMAHHC CYNIHOCTH aJITOPUTMHUYCCKUX Hpezxnncaﬂnﬁ N YMCHHC HeﬁCTBOBaTB B COOTBCTCTBHH C IMPCAJIOKCHHBIM aJITOPUTMOM.

1)
2)

3)

4)
5)

IIpeameTHble pe3yJibTAThI:
OCO3HAHME 3HAUYCHHSI TEOMETPHH JIJIsl TOBCEHEBHOM JKU3HU YETIOBEKA;
IpeJICTaBIIEHUE 0 TEOMETPUN Kak chepe MaTeMaTHuYecKoi AesTENbHOCTH, 00 dTanax e€ pa3BUTUA, O €€ 3HAYUMOCTH JIJISl Pa3BUTHS
[IUBUJTU3AIINH;
pa3BHUTHE YMEHUN paboTaTh ¢ yUeOHMKOM MaTEMaTHIECKUM TEKCTOM (aHAIM3UPOBATh, U3BIEKATh HEOOXOANUMYIO HH(POPMAIIHIO),
TOYHO ¥ TPAMOTHO BBIPA)KaTh CBOU MBICIIH C IPUMEHEHUEM MATeMAaTHUYECKOW TEXHOJIOTUHA U CUMBOJIUKHU, TPOBOIUTH
KJ1accuUKaIy, JOTHYeCKue 000CHOBaHUS,
BIa/icHNE 0a30BBIM MOHSATUHHBIM anapaToM MO OCHOBHBIM pa3jieliaM COACPKaHus;
CUCTEeMaTHYECKHUE 3HaHUS O (PUTypax M UX CBONCTBAX;
MPAKTUYECKU 3HAYNMBIE TEOMETPUIECKUE YMEHHUS U HABBIKU, YMEHHUE MPUMEHSATh X K PEIICHUIO TECOMETPUICCKUX U
HEr€OMETPUIECKUX 3a7a4, & UMEHHO:

- H1300paxkath PUIyphl HA TUIOCKOCTH;



- HCIOJIb30BaTh T€OMETPUUECKUH SA3BIK JIJIs1 OMMCAHUS IPEIMETOB OKPYIKAIOIIEr0 MUPA;
- U3MEPSTH JJIMHBI OTPE3KOB, BETUYUHBI YTIIOB, BEIUUCIATH IIOMAIU (HUTYD;

- pacno3HaBaTh U M300paKkaTh paBHbIE, CAMMETPUYHBIEC U MTOJAOOHBIE PUTYPBI;

- BBINOJIHATH MOCTPOCHUS FT€OMETPUUYECKUX (PUTYp C TOMOLIBIO LIMPKYJIS U JIMHEUKY;

- YUTaTh U MCMOJIb30BaTh HH(POPMALKIO, IPECTABICHHYIO Ha YepTEeXKaX, CXeMax;

- MPOBOJUTH MPAKTUYECKUE PACUETHI.

V.Conep:xxanme yueoHoro npeamera «I'eomerpus»
7 —9 ki1accoB

IIpocmetiwue ceomempuueckue guaypol
Touka, npsamas. OTpe3ok, ayd. Yroa. Buasl yrinoB. CMexxHbI€ M BEpTUKaJIbHBIE YIibl. buccekTpuca yria.
ITepecekarouecs: u napaieibHbie IpsiMbie. [lepnenaukymnsipubie npsmele. [IpusHaku napanieabHOCTH npsiMbix. CBOMCTBA
napajuielIbHbIX IpsIMbIX. [lepreHauKyasp U HaKJIOHHAs K TIPSIMOM.
MHnoeoyeonvHuku
Tpeyroasnuku. Bunsl TpeyroasHukoB. Menuana, OMccekTpuca, BbICOTa, CPEIHsI TUHUS TpeyroiabHuka. [I[pu3Haku paBeHCTBa
TpeyroibHUKOB. CBOMCTBA U MPU3HAKH paBHOOEIPEHHOTO TpeyronbHuKa. CepenHHbIN NeprneHIuKysp oTpe3ka. Cymma yriioB
TpeyrojabHuKa. BHenHue yrisl TpeyrojapHuka. HepaBeHCTBO TpeyronbHuKa. COOTHOLIEHHUS MEXKIY CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA.
Teopema Iudaropa.
[Tono6ubIe TpeyronbHuky. [Ipu3Haku mogoOus TpeyrodbHUKOB. TOUKM nepecedeHus: MeuaH, OMCCEKTPUC, BHICOT TPEYTOJIbHUKA,
CEpEIMHHBIX MEPIEHANKYISIPOB CTOPOH TpeyroiabHuka. CBONCTBO OMCCEeKTpUCH! TpeyroibHuka. Teopema daneca. Metpuueckue
COOTHOUIEHHUS B IPSIMOYTOJILHOM TpeyroibHuke. CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOTO yIja IPsIMOYTrOJIBHOTO TPEYTOJIbHUKA U
yriioB oT 0 10 180. ®opmyiibl, CBA3BIBAIONINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC OJIHOTO U TOTO K€ yria. Pelenue TpeyroJibHUKOB.
TeopemMa cMHYCOB U TeOpeMa KOCUHYCOB.
Yerpipéxyronpauku. [lapamnenorpamm. CBolicTBa U MpU3HAKHU Napaiuienorpamma. [IpsmoyroiasHuk, poM0, KBaapaT, UX CBOWCTBA H
npusHaku. Tpaneuus. CpeqHsis JIUHUS Tpareuu U €€ CBOMCTBA.
MHoroyroyiibHUKA. Beinykibie MHOTOYTOJIbHUKU. CyMMa YTIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIbHUKHU.
Oxpyorcnocmo u kpye. I'eomempuueckue nocmpoenus
OKpyXHOCTb U KpyT. DJIE€MEHTBI OKPY>KHOCTH M Kpyra. LleHTpanbHbie U BOUcCaHHbIE yTiibl. KacaTenbHast K OKPYKHOCTHU U €€ CBOMCTBA.
B3anmMHoe pacnonoxeHue npsMoi u okpykHocTH. OTIMCaHHasi U BIIMCAHHAs! OKPY>KHOCTH TPEyroJibHUKA. BrincaHHble U ONMCaHHbIE
YEThIPEXYTOJIBHUKH, UX CBOMCTBA U MpHU3HAKU. BriricaHHbIE ¥ OMKMCaHHBIE MHOTOYTOJIbHUKH.
I'eomeTrpuueckoe mecto Touek (I'MT). CepenrHHbIN neprneHANKYISIP OTpe3Ka U OuccekTpuca yria kak [MT.




I'eomeTprueckne MoCcTpoeHUs HUPKYJIEM U JIMHEWKON. OCHOBHBIE 3a1a4M HA IIOCTPOEHHUE: IOCTPOEHUE YIJIa, PABHOTO JaHHOMY,
ITIOCTPOCHHE CEPEAVMHHOTO NEPIEHANKYJIIAPA TAHHOTO OTPE3Ka, IOCTPOCHUE NMPSIMOM, IPOXOAALIEN Yepe3 JaHHYIO TOUKY U
NEPHEHANKYIIIPHON TaHHON PSIMOM, MOCTPOEHNE OUCCEKTPUCH JaHHOTO yria. [locTpoeHne TpeyrojibHUKA MO 3a1aHHBIM JIEMEHTAM.
Meton I'MT B 3amauax Ha MOCTPOECHUE.

Hsmepenue ceomempuieckux seauyun

JlnunHa otpeska. PaccTositHue Mexly AByMsl TOUKaMH. PaccTosiHue OT TOUku 40 npsAMoil. PaccTosiHne MeXay MapauieIbHbIMU IPSIMBIMHU.
IIepumeTp MHOTOYroJIbHUKA.

JInvHa OKpYKHOCTH. /[TMHa TyTu OKpYKHOCTH.

I'panycHas mepa yriia. BeanunHa BnMCaHHOTO yrJa.

[lonsTus moniaan MHOroyrojibHuka. PaBHoBenukue ¢purypsl. Haxoxaenue miomaay KkBajapara, IpaMOyroidbHUKa, apajiesorpamma,
TPEYTOJIbHUKA, TPANEUU.

[Tonsitue mnomaau kpyra. [lnomans cekropa. OTHOIIEHHE TUIONIAAEH TOAOOHBIX QUTYP.

exapmogvle KOOpOuHamyvl Ha NIOCKOCIU

dopmyiia pacCTOSHUS MEXIy AByMs Toukamu. KoopauHaTel cepeiuHbl 0Tpe3Ka. Y paBHEHHE PUTYpbl. Y paBHEHUS OKPYKHOCTH U
npsiMOi. YTJI0BOM KO3 (UIIMEHT MPSMOH.

Bexmoput

ITonsiTue Bektopa. Moayne (anrHa) Bektopa. PaBHbie Bektopbl. Komnnaeapusie BekTopbl. KoopannaTel Bektopa. CrioxeHune u
BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha unciio. CkansipHOE Mpou3BeieHre BEeKTOpoB. KocuHyc yria Mexay 1ByMsl BEKTOPaMH.
l'eomempuueckue npeobpazosanus

[lonsitue o nmpeoOpazoBanuu purypsl. JBrmkenne Gurypsl. Bunsl nprkenus Gurypsl: napaaieabHbIA IEPEHOC, OCEBasi CHMMETPHS,
IEHTpaIbHass CUMMETpHs, MOBOPOT. PaBHbIe Purypsl. ['omoteTns. [logodue puryp.

Demenmol 102UKU

Omnpenenenue. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. JJoKka3aTebcTBO OT MPOTUBHOTO. TeopeMa, oOpaTHast qaHHOW. Heobxoaumoe u
J0CTAaTOYHOE yCJIOBUS. YTIOTpeOIeHNE JIOTHUECKUX CBI30K €CIIH..., TO ..., TOTJa U TOJIBKO TOI/IA.

l'eomempus 6 ucmopuueckom pazeumuu

W3 ucropun reometpun, «Hauana» EBknuna. Mctopus nstoro nocrynara Esknuma. TpuronomeTpus — Hayka 00 U3MEPEHHUH
TpeyroJibHUKOB. [IocTpoeHne mpaBUIIBHBIX MHOTOYTIOJIBHUKOB. Kak 3apoaunace uaes KOopaAuHar.

H.W. Jlo6aueBckuii. JI. Ditnep. danec. [Tudarop.

e 7 Kiacc:

1. IIpocreiimue reoMmerpuyeckue GUrypsl 4 HX CBOMCTBA



[Ipocreiimue reoMerpuueckue GUrypbl: npsimasi, TOUKa, OTPE30K, Jyd, yroi. [lonarue paBeHcTBa reometpuueckux puryp. CpaBHeHue
OTPE3KOB M yIJIOB. MI3MepeHne oTpe3KoB, JinuHa oTpe3ka. M3mepenue yrnos, rpagycHas Mmepa yriia. CMeKHbIE U BEpTUKAIbHBIE YIJIbL,
UX CBOWCTBA. llepneHIUKyIsApHbIE NIPSIMBIE.

OcHosHas yeab — CUCTEMATU3UPOBATh 3HAHMS YUAILIUXCS O MPOCTEHIINX F€OMETPUUYECKUX (PUTYpax U UX CBOMCTBAX; BBECTH MOHATHE
paBeHCTBa puryp.

B JAHHOM TeM€ BBOJATCA OCHOBHBIE T€OMETPUUYECKHE MOHATHUS U CBOMCTBA MPOCTEUILINX T€OMETPUUECKUX (PUTYyp Ha OCHOBE HarJsi -
HBIX MIPEAICTABICHUN yYaIIUXCS TyTeM 0000IIEHUsI OUEBUIHBIX UJIM U3BECTHBIX U3 Kypca MaTeMaTUKU 1—6 Ki1accoB reOMeTpUYECKUX
¢dakrtoB. [loHsiTHE aKCHOMBI HA HAYaTBHOM 3Tare 00y4YeHusl He BBOJIUTCS, U CAMU aKCHOMBI He (pOpMyJIUpYIOTCs B sBHOM BHUje. Heobxo-
JUMBbIE UCXOJIHbIE TIOJIOKEHMSI, HA OCHOBE KOTOPBIX U3Y4alOTCS CBOMCTBA T€OMETPUUECKUX (PUTYp, IPUBOASTCS B onKcaTebHON (hopme.
[IpyHIMNIUATBHBIM MOMEHTOM JIAHHOW TEMBI SIBJISIETCS] BBEJICHUE MTOHATUSL PAaBEHCTBA I'€OMETPUYECKUX (PUTYyp HAa OCHOBE
HarJIsAHOTO

NOHATUSA HaJIOkKeHUs. OnpeieIeHHOE BHUMAHUE JT0JKHO YAEIATHCA NPAKTUYECKUM PUIIOKEHHUSIM F€OMETPUUECKUX MTOHATH.
Konmponvhwix pabom: 1

2. Tpeyroabunku
Tpeyronasuuk. [IpuzHaku paBeHCTBA TPEeYTroJdbHUKOB. [leprieHaukymsp Kk npsimoil. Menuanbl, OUCCEKTPUCHI 1 BBICOTHI TPEYTOJIBHUKA.
PaBHOOEApEHHBIN TPEYTOIBHUK U €T0 CBOWCTBA. 3aJja4M Ha MMOCTPOEHHE C MMOMOIIBIO IIUPKYJIIS U JTUHEHKH.
OcHosHas yenb — BBECTU MOHSITHE TEOPEMBI; BEIPa00OTaTh YMEHHE TOKA3bIBATh PABEHCTBO TPEYTOJBHUKOB C TOMOIIBIO U3YUYEHHBIX
NPU3HAKOB; BBECTH HOBBIN KJIaCC 3a/1a4 — HAa MOCTPOEHUE C TTOMOIIBIO IIUPKYJIS U JIMHEHKH.
[Ipu3Haku paBeHCTBA TPEYTOJILHUKOB SBJISIOTCS OCHOBHBIM pabOYMM armapaToM BCETO Kypca reoMeTpuu. Jloka3aTenbcTBo OoJbIei
4acTH TEOPEM Kypca U Tak)Ke PelIeHre MHOTHX 3a/1ad IPOBOUTCS IO CIEAYIOIIeH cXxeMe: MOMCK PaBHBIX TPEYTrOJIbHUKOB — 00OCHOBA-
HUE UX PABEHCTBA C MOMOIIbIO KAKOT'0-TO IPU3HAKA — CJIEJICTBHUSA, BHITEKAIOIINE U3 PABEHCTBA TPEYTroJIbHUKOB. [[pumenenue npusHa-
KOB PaBEHCTBA TPEYTOJBHUKOB MIPH PEIICHUH 3a/1a4 1a€T BOZMOXHOCTh MOCTEIIEHHO HAKAIUTMBATh OMNBIT MMPOBEACHHS T0KA3aTEIbHBIX
paccyxnaenuil. Ha HayanpHOM 3Tarne u3y4eHus U IpUMEHEHUs PU3HAKOB PaBEHCTBA TPEYTOJILHUKOB 11€JI€CO00pa3HO UCIIONIb30BaTh 3a-
Jla4M C TOTOBBIMU YEPTEHKAMHU.
Konmponvroix pabom: 1

3. IMapannenbHbie npsimbie. CyMMa yriioB TpeyroJibHHKA
[Tpu3Haku nmapanieabHOCTH NPSAMBIX. AKCHOMA NapalijiedbHbIX NpsAMbIX. CBOMCTBA MapajieabHbIX MPSMBbIX.
OcHoéHas yenb — BBECTU OJIHO U3 BAXKHEUIINX MOHATUN — MOHSATHE MapaJlIeAbHbIX MPAMBIX; 1aTh IEPBOE MPECTABICHUE 00
AKCMOMAax U aKCHOMATUYECKOM METOJI€ B TEOMETPUH; BBECTU aKCHUOMY NAPaJUIEIbHBIX MPSAMBIX.



[Ipu3Haku u cBOMCTBA MapasuieIbHBIX MPSMBIX, CBA3aHHBIE C yTIaMU, 00pa30BaHHBIMU MIPU NIEPECECUCHUU JABYX MPSIMBIX CEKYIIEH
(HaKpecT JexanuMu, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH ), IIUPOKO UCIIOIB3YIOTCS B TAJIbHEUIIIEM TPU U3YYEHUU YEThIPEXYTOJIbHU-
KOB, MOJJOOHBIX TPEYTOJIBHUKOB, IIPHU PEIICHUH 3a]1a4, a TAK:Ke B KypCe CTEPEOMETPUH.

Konmponvuwix pabom: 1

4, OxkpyxHOCTH U KpPYI. 'eoMeTpuyeckne NoCTpOCHUs.
Cymma yrioB TpeyroJjibHuka. COOTHOIIIEHUE MEXAY CTOPOHAMUU yIJIaMu TpeyroiabHuka. HepaBeHcTBO TpeyronbHuka. [IpssMmoyrosbHbie
TPEYroJIbHUKH, UX CBOMCTBA Y IPU3HAKHU PABEHCTBA. PaccTosiHME OT TOUKH J10 NIPsAMOM. PaccTosiHre Mex 1y napauieibHBIMUA OPsIMBIMHU.
[TocTpoeHue TpeyrojbHUKA IO TPEM 3JIEMEHTAM.
OcHnosHas yenb — pacCMOTPETh HOBBIE UHTEPECHBIC U BAYKHBIE CBOMCTBA TPEYTOJILHUKOB.
B nanHol TeMe JOKa3bIBAETCS OJJHA U3 BAXKHEUIIINX TEOPEM T€OMETPUN — TEOpEMa O CyMME YIJI0B TpeyroyibHUKa. OHa MO3BOJISIET J1aTh
KJIaCCU(PUKAINIO TPEYTOJIBHUKOB T10 yriaM (OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYTTOYTOJBHBIN ), @ TAK)KE€ YCTAHOBUTH HEKOTOPHIC
CBOICTBA U MPU3HAKUA PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIbHUKOB.
IToHsaTHE pacCcTOSIHUA MEXY TTapaiyIeIbHBIMU PSIMBIMU BBOJIMTCS HA OCHOBE JIOKa3aHHOW MpPEeABAPUTEIILHO TEOPEMBI O TOM, YTO BCE
TOYKH KKJI0U U3 JIByX MapaJUICNIbHBIX IPSIMBIX PABHOYIAJICHBI OT IPYTrOol OpsIMOM. ITO MOHATUE UTPAET BAXKHYIO POJb, B YaCTHOCTHU
UCITIOJIB3YETCA B 3a/1a4ax Ha IIOCTPOEHHUE.
[Ipu pemiennu 3axad Ha MOCTPOEHUE B 7 KIIACCE CIIEYET OTPAHUYUTHCS TOJIBKO BBIITOJTHEHUEM U OMUCAHUEM MTOCTPOCHHS UCKOMOM
¢burypsl. B oTaenbHBIX Cllydasx MOXHO MPOBECTH YCTHO aHAIN3 U J0KAa3aTeIbCTBO, a 3JIEMEHThI UCCIEAOBAHUS TOKHBI TPUCYTCTBO -
BaTh JIMIIb TOT/1a, KOTJIa 3TO OTOBOPEHO YCIOBUEM 33aUH.
Koumponvuuix pabom: 1

5. O0o01IeHHE ¥ cHCTEeMATH3 AU 3HAHUH yYAIUXCA

OcHosHas yens. TIoBTOPUTSH, 3aKpenuTh 1 000011 Th OcHOBHBIE 3Y H, mony4yenHsie B 7 Kiacce.
Koumponvuuvix pabom: 1

e 8 Kiacc:

1. YeT1pIpexyrojabHUKU
MHOroyroJibHUK, BBINYKJIBI MHOTOYTOJIBHUK, YETBIPEXYTrOiabHUK. [lapamnenorpamm, ero ceorictsa u npusHaku. Tpanenus. [ps-
MOYTOJIBHUK, pOMO, KBaJpaT, uX cBoicTBa. LleHTpanbHbIe U BIMCAHHBIE YIibl. BrincanHbie U onKrcaHHbIE YeThIpEeXyroabHUKN OceBas u
LEHTPAIbHAS CUMMETPUHU.
OcHoéHas yenb — U3y4YUTh HanOoJiee BaXKHbIE BUJIbI YETHIPEXYTOJIBHUKOB — MapalijieiorpaMM, NPsMOYTOJbHUK, pOMO, KBaJpar,
Tpaneuuo; 1aTh MpeAcTaBiIeHue 0 Purypax, o0JaJarnX OCEBOU UM LIEHTPAIbHOW CUMMETPHUEH.



JlokazaTenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOW TEMBI U PEIICHUSI MHOTUX 3a]1a4 TIPOBOJISITCS C TIOMOIIBIO TPU3HAKOB PABEHCTBA Tpe-
YTOJBHUKOB, TO3TOMY TOJIE3HO UX MOBTOPUTH B HaUaJIe U3yUYCHHUS TEMBI.
Konmponvnwix pabom: 2

2. Ilono0ue TpeyroibHUKOB
[lono6usbie Tpeyronbuuku. Teopema Paneca. Teopema 0 mponoOpLUHOHANBHBIX oTpe3kax. [Ipu3Haku mogo0ust TpeyroabHUKOB.
[IprmeHeHue no1o0Ms K JOKa3aTeabCTBY TEOPEM U PellleHHUI0 3a7a4. CBoMCTBa MeIMaHbl, OMCCEKTPHUCHI TPEYTOJIbHUKA,
MIEPECEKAIOIINXCA XOP/I, KAaCaTEIbHON U CEKylIEn
OcHosHas yenb — BBECTU MOHATUE TTOJIOOHBIX TPEYTOJIBHUKOB; pACCMOTPETh MPU3HAKHU MO00US TPEYTOJIbHUKOB U UX IPUMEHEHUS.
Onpenenenue nNoi00HBIX TPEYTOJILHUKOB JIAETCS HE HA OCHOBE NMpeoOpa3oBaHus MoA00us, a Yepe3 paBeHCTBO YIII0B U MPO HOPIUO-
HaJIbHOCTb CXOJICTBEHHBIX CTOPOH.
[Ipu3Haku mogo0Us TPEYTrONIBHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMbI 00 OTHOIICHUU TUIONIAIeH TPEYTrOJIbHUKOB, UMEIOIIUX 110
PaBHOMY yTIIy.
Ha ocHoBe npu3HakoB 1m01001s JOKa3bIBAETCS YTBEPKACHUE O TOUKE MIEPECEUEHUs] MEIMaH TPEYroJbHUKA, a TAKXKE JBA YTBEPKICHUS O
IPOMOPLUHUOHATIBHBIX OTPE3KaxX B MPSIMOYTOJILHOM TpeyrojibHuKe. [laeTcs mpeacraBieHne 0 METO/Ie OA00MS B 3a/la4ax Ha MOCTPOEHUE.
Koumponvnuix pabom: 1

3. Penenue npsiMoOyroJibHbIX TPEYroJbHUKOB

MeTtpuyeckre COOTHOIIEHHUS B IPSIMOYTOJIbHOM TpeyronbHuke. Teopema I[Tudaropa. Tpuronomerpudekue GyHKIIMH OCTPOTO yTIiia
MPSMOYTOJILHOIO TPEYTOJbHUKA. PellleHre MpsAMOYTroiabHbIX TPEYTOJbHUKOB.
OcHosHas yenb: BBOASATCS DJIEMEHTBl TPUTOHOMETPUU — CHUHYC, KOCUHYC U TAaHT€HC OCTPOT0 yria NPSIMOYTOJIbHOTO TPEYTOJbHUKA U
CBOYICTBA, ,,,,1555555555555» BBIPAYKAIOIE METPUUECKUE COOTHOIICHHS B MMPSIMOYTOJIBHOM TPEYTOJbHUKE U COOTHOIIEHUSI MEXK1Yy CTOPOHAMM
Y 3HAYCHUSMHU TPUTOHOMETPHUECKUX (DYHKIIUN B MPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3alUCh M BBIBOJI TPUTOHOMETPHUIECKUX (HOPMYII,
BBIPQKAIOIINUX CBSI3b MEXKITY TPUTOHOMETPHICCKUMH (PYHKIMSAMHU OJHOTO U TOTO e OCTPOro yria, 3HaUeHW CHHYyca, KOCUHYCa,
TaHTeHCa U KoTaHTreHca it yrioB 30°, 45°, 60°, a Takke BBEJICHHE OCHOBHOTO TPUTOHOMETPUUECKOTO TOXKIeCTBa. [IpuMeHeHue Bcero
HM3YyYEHHOTO K PEIICHUIO MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB 1 K PELICHUIO 3a]1a4.
Konmponvroix pabom: 2

4, MmuoroyroasHuku. Iliomaas MHOT0yrojibHuKa
[ToHATHS MHOTOYTOJILHUKA, PABHOBEJIMKHWX MHOTOYTOJIbHUKOB W IUIONIAIM MHOTOYTroJbHUKA. [[To1manu npsiMoyroiibHUKA,
napasieaorpaMmma, TpeyroJibHUKA, TPANCIUH. .
OcHosHas yeb — PACHIUPUTh U YTIYOUTh MOJY4EeHHbIE B S—6 Kjlaccax MpeICTaBICHUS yJaluxcs 00 U3MEPEHUN U BRIYUCICHUN
IO ; BEIBECTH (DOPMYJIBI TIJIOMIAAeH MPSIMOYTOJIbHIKA, MapajijieorpaMmMa, TpeyroibH1Ka, Tpanenui. OnuckiBaTh



MHOTOYTOJIbHUK, €r0 3JIEMEHTBI; BBITYKJIbIE U HEBBIITYKJIbIE MHOTOYTOJIbHUKH. V300paxaTh 1 HAXOAUTh HA PUCYHKAX MHOTOYTOJIbHUK U
€ro AJIEMEHTBI; MHOTOYTOJIbHUK, BIIMCAHHBIN B OKPY>KHOCTh, 1 MHOTOYT'OJIbHUK, OITMCAHHBIN OKOJIO OKPYKHOCTH. BbIBOI hopmyn ass
BBIYMCIICHUS IJIOIIAIeH TPSIMOYTOJIbHUKA, TapajuieiorpaMMa, TpeyTroJIbHUKA, TPAeui OCHOBBIBAETCS Ha IByX OCHOBHBIX CBOMCTBaX
IIOLIAAeH, KOTOpbIe MPUHUMAIOTCS UCXO/Isl U3 HATJIAIHBIX MTPEACTABICHUM, a TakKe Ha (hopMyJie TIIOIaau KBaJpaTa, 00OCHOBAHHE
KOTOpOU He sBJseTCS 00s13aTENbHBIM JUIs yyauuxcs. Jloka3aTenbcTBO TEOPEMBI O CyMME YTIJI0B BBITYKJIOTO M-YTOJIBHUKA, MJIOIATU
NPsIMOYTOJIbHUKA, IUIOIIAIA TPEYToJbHUKA U IUIOIIAX Tpaneuu. [[puMeneHrne n34eHHbIX ONpeAeIICHU, TeOpeM U (POPMYI K PEIIEHUIO
3azay.
Konmponvuwix pabom: 1

5. IToBTOpenue. Pemenue 3axa4
OcHosHas yenw. IIoBTOpUTBH, 3aKpenuTh 1 00001UTh ocHOBHBIE 3Y H, nmony4yenHsie B § kiacce.
Konmponvuwix pabom: 1

V1. TemaTnueckoe nNJaHMPOBAHHUE.

IMoypouHoe mIaHUPOBaHHE MO TeOMETPHH B 7 Kjacce

No . K Jats: o -
oJiepXKaHue 0JI-BO CHOBHBIE BU/Ibl YU€OHOH JEATEIBHOCTH
ypoka s1ep IPOBCACHUA | OGopynoBaHUE bt ¥ a Jomarnee
(pa3aenbl, TeMbI) 4acoB (YY)
mwiaH | (akt
I'naBa |. IIpocreiimme reomerpuyeckue purypol 1 ux cpoiicraa (15 yacon)
1. I1.1,Ne2.4.
TouKH U IpsIMBIE 1 IIpusooums ipuMepbl reOMETPUIECKIX N2,
IIpoexrop, buryp.Onucviéams TOUKY, IPSAMYIO, OTPE3O0K,
2 IpE3CHTAINS T oIl I1.1, Ne7,13.
Touku 1 psiMbIe 1 Y, YT ] T
Dopmynuposamy.
3. ITpoexrop, onpedenenus: PaBHBIX OTPE3KOB, CEPEANHBI I1.2 Ne21,25.
OTtpe3oku ero anuHa 1
Npe3eHTalusA OTpE3Ka, PACCTOSIHUS MEXAY ABYMs TOUKaMH,
4. o 1 JIOTIOJIHUTENBHBIX JIy4eH, pa3BEPHYTOrO yria, (I1.2 Ne29,31.
TPC3OKHM €ro JUTiHa PaBHBIX YTJIOB, OMCCEKTPHUCHI yIJia, CMEKHBIX U




5. Otpesoxn ero amma 1 BEPTUKAIBHBIX YTJIOB, IEPECEKAIOIINXCS I1.2, Ne33, 35,45.
MPSIMBIX, IEPIICHAUKYIISIPHBIX TPSIMBIX,
6 Jlyu. Yron.M3mepenue yrion ITpoexrop, IEPICH/MKYISIPA, HAKIIOHHOM, PACCTOSHUSA OT  |T1.3Ne50,55,66,7
: 1 Npe3CHTALUS TOYKH J0 MPSAMOI; 4,
C60liCmea: PacTosIoKEHUsI TOUEK Ha MPSMOH,
7. |Jlyua. Yron.U3mepenune yrion 1 HU3MCPCHUA OTPE3KOB U YIIIOB, CMEKHBIX 1 I1.3,Ne52,57,64.
BEPTUKAIBHBIX YIJIOB, MEPIICHINKYIISIPHBIX
8.  |Jlyu. Yron.H3mepenue yrios 1 TPAMBIX, OCHOBHOC CBOUCTBO TIPAMOH. I1.3 Ne61,70,76.
Knaccuguyuposams yriel.
9. |CMmexHbIe U BEpTUKAIBHBIC YTIIbI Hoxaszvisame: TCOPEMBI O HEPECCKAIOMMXCA I1.4,N290,107.
1 MPSIMBIX, O CBOMCTBAX CMEKHBIX U
Hpoexrop,npesett BEPTUKATBHBIXYTIIOB, O €IMHCTBECHHOCTH
10. |CmexHbIe U BEPTUKAJIBLHBIE YTIIbI TaLys. PTHI YIII08B, © CAui . . |I1.4 Ne95,98.
1 MPSIMOM, TICPIICHINKYIIIPHON JaHHOH (CITydJaid,
KOTJ]a TOYKa JICXKHUT Ha TaHHOW TIPSIMOi1).
MEKHBIC U BEPTUKAJIBHBI Bl I1.4,Ne102,109,1
11. |Cwme © ¥ BCPTHKANEHLIC yI T 1 Haxooumwv nnuny oTpeska, rpagyCcHyIO Mepy 04 Nel02,109,
yIJIa, UCIOJIb3YSl CBOMCTBA MX U3MEPEHU.
12. H306padcams ¢ TOMOIIBIO 9EPTEKHBIX IL5,Nel15,116
[TepnieHAUKyISpHBIE TIPSIMBIE 1 P I p
MHCTPYMEHTOB reoMeTpuueckre QUrypsbl:
13. AKCHOMBI 1 OTPE30K, JIyd, YroJ, CMEKHbIE M BepTHKaibHbIe | 1.5,
YIIBI, HePICHANKYISApHbIE MpsMbie, oTpesku i |1.6,Ne124130
. JIy4H. I1.6, Tect
14. HOBTOpeHI/Ie M CUCTEMaTHu3alusd yqe6H0r0 Pasnmatounslit ¥ ’
MaTepHaa 1 vaTepuan Iosicnsamp, 9TO TaKOE aKCHOMA, ONpe/ieIeHHE. |IPOBEPD ceds
Pewamv 3a1auv Ha BBIUUCIICHUE U cTp.42
KonrpoJsbHas padora Ne 1 mo reme N 0Ka3aTeJIbCTBO, MMPOBOISI HEOOXOUMBbIE
15. «I1 olc)Teiziume [I)‘COMeT nueckue GpUrypol u 1 PasnaTounEI HOKaBaTeHBHHe ’ agc HzHI/Iﬂ ’ Hosropense
poct P yp Marepuat. A paceysa nm.l — 6
HX CBOWMCTBA »
I'nasa |1.Tpeyroasnuxu (18 yacoB)
16. |PaBHbIc TpeyronpHuKH. BbicoTa, Meanana, 1 IIpoexTop, Onucwbieams CMBICI TIOHATUS «PaBHBIE I1.7,Ne138, 141,
OucceKkTpuca TpeyrojibHUKA TIPe3eHTAINS. ¢buryps». [IpuBoAUTE IpUMEPHI PABHBIX 144.
17. |PaBHble TpeyroJjbpHUKH. BbicoTa, Meauana, 1 TPeHaX‘epI’{ as | uryp. I1.7,Ne148,150,1
GMCCEKTpHCA TPEYTOBHIKA ycTHoro cuéra.  |M306pasicams M HAXOUTh HA PUCYHKAX 51.
18. |IlepBbIi M BTOpOM NPU3HAKKA PaBEHCTBA TpoexTop PaBHOCTOPOHHHE, PaBHOGE/PEHHbIE, I1.8,Nel55, 157,
TPEYrOTBHHKOB 1 Hpe3€HTaLI,I/I$I MPSIMOYTOJIbHBIE, OCTPOYTOJILHBIE, 161
i TYMOYTOJIbHBIE TPEYTOJbHUKH U UX DIIEMEHTHI.
19. |IlepBbIi M BTOpO¥ NPU3HAKK PaBEHCTBA 1 Tpenaépel w1s | Kraccuduyuposams TpeyronbHUKH 110 I1.8, Ne159,167,
TpEYroJbHUKOB YCTHOTO CY4€Ta.  |CTOPOHAM M YIIIaM. 169.




Dopmyauposamy.

onpeoenenus: OCTPOYroabHOTO,
TYIOYTOJIBHOTO, MPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO, PABHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPUCHI, BBICOTHI, MEUAHBI
TPEYroJIbHUKA; PaBHBIX TPEYTOJIbHUKOB;
CEpEIMHHOTO NMEPIEHANKYIIpa OTPE3KA;
nepuMeTpa TPEYTrOJIbHUKA;

ceoticmea: paBHOOEAPEHHOTO TPEYTrOJIbHUKA,
CEpEeIMHHOTO MEPIEeHINKYIIIpa OTPE3Ka,
OCHOBHOT'O CBOMCTBA PaBEHCTBA
TPEYrOJIbHUKOB;

NPU3HAKU: PABEHCTBA TPEYTrOJIbHUKOB,
paBHOOEPEHHOTO TPEYrOJIbHUKA.
Hoxka3zvieams TEOPEMBI: O €TUHCTBEHHOCTH

20. |IlepBblii 1 BTOpPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB
21. |IlepBblii 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB
22. |llepBblii 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB
23, PaBEIO6er€HHBIfI TPEYrOJIbHUK U €ro IpoexTop,
CBOMCTBA MMpe3CHTAl M.
24 |PaBHOOEApEHHBIN TPEYTOIBHHK U €I0
CBOMCTBA
o5 |PaBHOOEIPEHHEIN TPEYTOJBHUK U €10 TpeHaxx€pspl st
CBOMCTBA YCTHOTO CUETA.
26. |PaBHOOEIpEHHBIN TPEYroJbHUK U €ro
CBOWCTBA
27. |lIpu3HakupaBHOOEAPEHHOTO TPEYrOJIHHUKA ITpoekTop,pe3eH
Talus.
28. |[IpusHakupaBHOOEAPEHHOTO TPEYrOJIbHUKA Pa3znaTounsIii
Marepuanl.
29. |Tperuii npu3HaK paBEHCTBATPEYTrOJILHUKOB ITpoekTop,pe3eH
Talusl.
30. |Tperuii npu3HaK paBEeHCTBATPEYTOJbHUKOB PaznaTounbrit
Marepual.
31. |Teopemsr
IIpoexTop,npe3eH
Talusl.
32. |lloBTOpEHUME U cucTEMATU3AIUS yqe6H0r0 Pa3narounslit
MaTrepuaia. MaTepHal.

NpsIMOM, IEPIIEHINKYISIPHON JaHHOH (cydaii,
KOTJ[a TOYKa JIS)KUT BHE JAHHOU MIPSMOiL); TpH
MpHU3HAKa PABEHCTBA TPEYTOJILHUKOB;
MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA;
TEOPEMBI O CBOMCTBAX CEPEAMHHOTO
NEePIEeHIUKYIspa, paBHOOESIPEHHOTO 1
PaBHOCTOPOHHETO TPEYrOJIbHUKOB.
Pasvsacnams, 4To Takoe Teopema, ONHMCHIBATh
CTPYKTYpY TeopeMbl. OOBSACHATH, KaKyI0
TEOpeMy Ha3bIBAIOT 0OpATHOW JaHHOH, B UEM
3aKJII0YAETCsI METOJ] I0Ka3aTeIbCTBa OT
npoTuBHOTO. [IpUBOAUTE IPUMEpHI
UCIOJIb30BaHUS ATOTO METO/1A.

Pemath 3a1aun Ha BEIYHMCIICHUE U
JI0Ka3aTeIbCTBO.

I1.8, Ne163,179.

I1.8,Ne173,176.

I1.8,
Nel71,187,1809.

I1.9,
Ne197,200,215.

IT.9.
Ne198.202,219.

I1.9.
Ne205,217,221.

I1.9,
Ne208,224,230.

T1.10,
Ne236,241,243.

I1.10. Ne236,
Ne245,251

IT.11,Ne253,260

IL.11.
Ne255,257,268.

I1.12,Ne272,274,
276

Ne280.284,Tect
«IIpoBepsn cedsn»

Crp.80-81.




HayuuThcst npUMEHATh TPHOOpPETECHHBIS
3HAHWsI, yMCHUS, HABBIKU, B KOHKPETHOM
. |#esTenbHOCTH.
33. |KonTpoJsHas pa6ora Ne 2 nmo Teme: 1 Paznarounsii [ToBTOpEHUE
«TpeyroabHukm» MaTepua. .7 — 12
I'nasa |ll.[IapannenbHbie npsavbie. Cymma yriioB Tpeyroiabuuka (16 4)
IIpoekTop,pe3eH m13
34. |IlapamnenbHbIe IPSMBIE 1 ’ ;
p P Tatms. Ne287,294,299.
Pacnosnasamo Ha yepTekax napajuieibHbe m.13,Ne301,303,
35. |IIpu3Haku MapajienbHOCTH NPAMbIX 1 npsiMmeie. 1300pakaTh ¢ MOMOIILIO IMHEHKH U 314
Tpenaxepsnl 1 p ) p m
YCTHOTO cuéTa YroJibHHUKa napajaji€IbHbIC IIPAMBIC. I 13 N03 1 9 321
36. |[Ipu3HaKku napamuieIbHOCTH MPSMBIX 1 Onucwvleams yriibl, 00pa3oBaHHBIC TIPU 3'25 T ?
IIEPECEUEHUN IBYX MPSMBIX CEKYILEH.
. IpoekTop,pe3eH : m.15,Ne327,32
37. |CBoiicTBA MAPATIETBHBIX PAMBIX 1 p p,1Ip Dopmynuposame onpedenenus: napaueTbHbIX 5,Ne327,329
Tanus. OpPsSIMBIX, PACCTOSHUS MEXKY NapaJuICIbHBIMU
38. |CBoicTBa Mapase/bHBIX TPAMBIX 1 MPSIMBIMH, BHEIITHETO yTJIa TPEYTOIbHUKA, m.15,Ne334,336,
' Pa3spgarounslii TUTNIOTEHY3bI U KaTETA; 339
29 |Coi 1 MaTepHal. c6olicmea: MapaJUICbHBIX MPSMBIX; YTIIOB, 1.15,Ne342,347,
- BOMCTBA MapaJlIICJIbHBIX TIPAMBIX 00pa3s0BaHHBIXIIPU IEPECEUCHNN NAPAIUIENBbHBIX 354
TPSIMBIX CeKYIIIEi; CyMMBI YIJIOB TPEYFONIBHHKA; [ e 30350 3613
40. |CymMa yriioB TpeyrojabHHKa 1 0 BHEIIHETO yIjla TPEYroJIbHUKA; COOTHOIIEHH I 6'5 T
POCKTOP,HPE3CH |\ o1y CTOPOHAMMU M YIIIAMH TPEYTONBHUKA; 663673733
TaIws. ) . °
41. |CymMa YIJIOB TpeyrosbHUKa 1 MPSMOYTONBHOrO TPEYTONBHHKA; OCHOBHOE 8 ) 21,
CBOMCTBO IAMAJUICIBHBIX MPSMBIX;
Tpenaxépsl 111 | npusnaxu: NapaIeTbHBIX MPSIMbIX, PABCHCTBA 1.16,Ne386,389
42. |CymMma yrjoB TPEeYroJbHHKa 1 p DI 2t P P p P ’ e
YCTHOTO CY€Ta.  |MPSIMOYTOJBHBIX TPEYTOJIbHUKOB. 396
3. |Cvama vEToB ThevRoE KA 1 Pazmgarounsiii  |[Zoxasviéams: TEOPEMBI O CBOMCTBAX n.16.Ne397,404,
- yMmMma yr. peyr Marepual. napauIelbHbIX MPSIMBIX, O CYMME yTJIOB 4009.
TPEyroJIbHHUKA, HEPABEHCTBO TPEYrOJIbHUKA
. ITpoekTop,pe3eH peyr - HEp peyr ’ 1. 17,Ne427,430,
44. |IIpAMOYronapHbIN TPEYTrOJIBHUK 1 At TEOPEMBI O CPABHEHHUH CTOPOH H YTIIOB 435
P . — TPEyroJIbHUKA, TEOPEMBI O CBOHCTBAX 7 Ned32.439
. a3/1aTOYHBIN m.17.Ne
45. |IIpsAMOYroOJIBHBIN TPEYTOJIBHUK 1 A HIPAMOYT'OJIBHOTO TPCYT'0JIbHUKA, TIPU3HAKH 452 456 T
Matcpuail. HapaJIebHbIX IPSAMBIX, PABEHCTBA 1790.
. [TpoexTop,pe3eH |mpaMOyToIbEHBIX TPEYTOJIEHUKOB. . 18,Ne459,461
46. |CsoiicTBa MPSMOYTOJIBHOTO TPEYrOJIbHUKA 1 P P-1p PAMOYT peyr ’ T
TaIws. Pewamp 3a1auv Ha BEIMUCIICHUE U I0Ka3aTenbCTBO. 471
N TpeHaxeEpsl A71st . 18,Ne463,467,
47. |CpoiicTBa MPSIMOYTOJIBHOTO TPEYrOJIbHUKA 1 .
YCTHOI'O CcUeTa. 475




. |O606uuTs MpHOOpeTeHHbIe 3HaHMs, HaBbIKK U | Tect»IIpoBeps
[ToBTOpEHUE U cucTeMaTH3aus y4eOHOTO Paznatounsrit
48. 1 ymenus 1o teme «llapamiensHsie npsiMble. cebs» ctp.120-
MatepHaia. Matepual. CymMa yriioB TpeyroJabHHKa» 121
Konmponvnasa paboma Ne 3 no meme . |HayuuThcs mpumMeHSTh MPUOOPETEHHBIE
Pazpgarounslit N IToBTOpEeHune
49. |«Ilapannenvuvie npamvie. Cymma y2noe 1 MaTeDHA 3HaHMSI, yMEHUS, HaBbIKU, B KOHKPETHOMN 13— 18
mpey201bHUKa» pHa. JIESITEJIbHOCTH. '
I'maBa IV. OxpyxkHocTs M Kpyr. 'eomerpnueckune nocrpoenusi (16 yacon)
50. |T'eomerpudeckoe MecTo Touek. OKPyK HOCTh 1 Ipoexrop,npeseH |Iloscrsimp, 9T0 TAKOE 33/1a4a HA IOCTPOCHHUE; m.19.Ne478,479,
" KPYT. TaIusl. reomerpuieckoe Mecto Touek (I'MT). [lpuBoguts |490
51. |TeoMeTpuueckoe MecTo Touek. OKPYIKHOCTE Pasmarounsii  |1puMeps IMT. .19, No479.486
1 . b b
M KPYT. MaTepuai. Hzobpascams na pucyHkax OKpy)HOCTb U €€ 506
52. |HekoTopsie cBOICTBa OKPYKHOCTH. TTpoexTop,peset | o o PLRACATEIDHYIO | OKPYIRHOCTH, 11.20,Ne508,516,
1 OKPY>KHOCTb, BIINCAHHYIO B TPEYTOJIbHUK, 1
KacarenbHast K OKpYy>KHOCTH. TaLs. 522
T — OKPYXKHOCTb, OITMCAaHHYIO OKOJI0 Hero. OnuChIBaTh >
53. €KOTOpBIE CBOMCTBA OKPYKHOCTH. 1 B3AHMHOE PACTIONOKEHHE OKPYKHOCTH H MPSMOIL. ; | 11" 0,N0510,522,
KacarenbHast K OKpYy>KHOCTH. PasnatouHsil | @opyyauposams onpedenenus: okpyKHOCTH, 534
54. |HexoTopble CBOMCTBA OKPYKHOCTH. 1 Marepuail. KpYyTa, MX DJIEMEHTOB; KacaTelbHOM K okpyxHocty; [11.20,Ne513.524,
KacarenbHast K OKpy»KHOCTH. OKPY’KHOCTH, OIIMCAHHOM OKOJIO TPEYTrOJbHUKA, 534,539
55. |OnucaHHas ¥ BIIMCAHHASI OKPYKHOCTH 1 TIpoexTop,mpe3e | OKPYKHOCTH, BIIHCAHHOH B TPEYTOJIbHHK; 21 No541.547
TpeyroJbHHUKA Tauus. ceoticmea. CepeTMHHOrO MepIEeHUKyIsIpa KaKk IL.21,Ne04 L,
56. |OmnucaHHas ¥ BIKCaHHAA OKPYXHOCTH PazgaTtounsbri I'MT; 6uccexrpucrl yraa kak I'MT; kacatensHoi K m.21,Ne544,550,
1 OKPY>KHOCTH; AUAMETpa U XOP/JIbl; TOUKH
TpEyroJbHHUKA Marepual. 553
= [Ommcann P — MIEPECEUEHUS CEPENNHHBIX MEPIICHANKYIIIPOB 21555558
. asi ¥ BIMCAHHAsI OKPY>KHOCTH 1 A3NATOMHBIH | 000k TpeyroMBHIKA;TOYKH MEpeCeyeHis m.21,Ne555,558,
TpPCYrojJbHHHMKA MaTepual. OHMCCEKTPHC YITIOB TPEYTOJIBHUKA, 537
puC yr. peyr
58. 3a/14uH HA OCTPOSHHE 1 IIpoekrop,npe3eH |npusnaxu KacaTeabHOM. .22,Ne575,577,
Tarmsl. Joxazvieamp: TEOPEMBI O CEPETUHHOM 579,581
59. |3amaum HA MOCTPOCHHE 1 Pasgarounsiii  |nepnenaukyssape u 6uccekrpuce yriaa kak 'MT; o {.22 Ne 585,
MaTepHall. CBOI\/’ICTBaXV KacaTeabHON; 00 OKPYKHOCTH, 589,591,593
60. |3amauu Ha MOCTPOCHHE BITMCAHHOM B TPCYTONBHHIK, OLMCAHHOM OKOIIO .22, Ne594,598,
1 TPEYroJIbHUKA; IPU3HAKU KACATEIBHOM. . 601
Pewams ocHOBHEIC 3aJa41 Ha IMOCTPOCHUC!
61. |Meron reoMeTpUYECKUX MECT TOUYEK B 1 ITpoekTop,pe3en MOCTPOEHHE YTITa, PABHOTO JAHHOMY; TTOCTPOGHHE 1.23,Ne623,625
3aJia4ax Ha MOCTPOCHUC Tatus. CEPEIMHHOIO IEPIIEHIUKYIIAPA JaHHOTO OTPE3KA;
p . o y 23.Ne629,630
. i i m.23.No
62. |Meroa reoMmeTpuyecKuX MECT TOYEK B Pasgatounprii ~ |MOCTPOCHHME IPAMOH, HPOXOIALICH 1CPE3 NaHHYIO T
1 TOYKY ¥ MEPIEHANKYIIAPHOM TaHHOU IIPSIMOIA; 632,635
3a/1ayax Ha MOCTPOEHUE Marepua.
MMOCTPOCHUC 6I/ICCGKTpI/ICI>I AAaHHOI'O yrja;




IMOCTPOCHUCTPLYT' OJIbHHUKA IO IBYM CTOPOHAM U
yrity MEXAy HUMU; 110 CTOPOHE U IBYM

IpUJIESKAIIUM K Heil yrnam. Pemars 3anaun Ha 11.23.Ne,640,646,
63. |MeToa reoMeTpUYECKHX MECT TOUEK B
1 noctpoerue merogom I'MT. 648
3aJlayax Ha [OCTPOEHUE C
mpountb TPECYroJIbHUK IO TPEM CTOpPOHAM.
Pewiams 3aJa4u Ha BBIYHCIICHUC, JOKAa3aTCIbCTBO U
IIOCTPOCHHE.
. |O000IuMTE NpHOOpETEHHBIE 3HAHUS, HABBIKU U [11.23.Ne 664.
64. |IloBTOpeHue u cucTeMaTu3alus yaeoOHOro Pa3parounniii o
1 yMeHus 1o TeMe «CUCTEMBI JIMHEHHBIX Tect «IIpoBepn
Marepuana. MaTepua. .
YpaBHEHUH C IBYMS IEPEMEHHBIMUY. ce0s»
HayuuThcst npUMeHATh TIPHOOpPETESHHBIC
Konumponvnas paboma Ne 4 no meme N e p PHOBD N
65. Pazmarounblii  |3HAHWS, yMEHUS, HABBIKH, B KOHKPETHOM
«OKpyscnocmo u kpye. I'eomempuueckue 1 .19 — 23
MaTepual. NeSITeTbHOCTH.
nocmpoenua»
Oo0oleHne U cucTeMaTU3alusl y4eoHoro marepuasna. (3 4.)
. Ne665,666,672
66. |YmpaxHeHus Ui IOBTOPEHUS Kypca 7 1 Pazpgarounsrit 674.680. 685
Kitacca MaTepHal. OG0T MPUOOPETEHHBIE 3HAHNUS, HABBIKH AR
~—|¥ yMeHus 3a 7 kinacc. HayuuTecs npuMeHsITh
67. |YnpaxHeHus 1 HOBTOPEHHUs Kypca 7 Pa3pgarounsrit ™ Y1 p No725,735,736
1 MpuOOpETEeHHBIC 3HAHUS, YMECHHSI, HABBIKHU, B
KJ1acca MaTepHal. . No744.
—— KOHKPETHOH IS TEIIbHOCTH.
68. Pa3pgarounsrit
Hmozosas konmponvhas paboma Ne5 1 nm.1 — 23
MaTepual.
IToypouHoe niIaHUpOBaHUE MO FreoMeTPUM B 8 KJacce
No c " Jlatbi o . JlomalHee
oJiep:KaHue 0JI-BO CHOBHbBIE BU/IbI YUEOHOH AESITETHHOCTU
YpOKa AP IIPOBEACHUA | OGopynoBaHuE ALY A
(pa3nenbl, TeMBb) 4acoB Yvyn
wiaH | akr
I'naBa |.YerbipexyroabHuku. (22 yaca)
1. |YeThIpEXYTroJabHUK U €TO SJIEMEHTHI 1 I[poekTop,pe3en [TosicHsimb, 9TO TAKOE YETHPEXYTONBHHK.
Tanus. o
" ot Onucvieams dIEMEHTBI YeTHIPEXYTOIHHUKA.
2. |YeTbIpE€XyroNbHUK U €T0 DIEMEHTHI 1 Tpenaxepsr st

YCTHOT'O CYETA.




3. [|llapamnenorpamm. CBoiicTBa IpoekTop,npe3eH
napajuiesaorpamma TaLysL.
4. |Ilapannenorpamm. CBoiicTBa Pasnarounsrit
napajuiesaorpamma marepuall.
5. (lIpu3Haku napamienorpamma IIpoexTop,npe3eH
Talus
6. (IIpu3Haku napamienorpamma Paznarounslit
Marepuan
7. |[IpamoyronsHUK IIpoektop,npe3en
Talus.
8. (lIpssmoyroJyibHHK Paznarounsrit
Marepuan
9. |Pomb IpoekTop,pe3eH
Taus.
10. |Pom6 Pazgarounbit
Marepuan
11. Kganpar IIpoekrop,npe3eH
Talus.
12. |KonTpouabHas pabora Ne 1 no reme: Pazgarounbrit
«YeThIpexyrojbHUKI) MartepHuan
13. |Cpenmsst muHUS TpeyroibHUKA Tpoekrop,npesen
Tanusl.
14, Tpaneuus IIpoexTop,npe3eH
Tanusl.
15. |Tpaneuus Pa3pgatounbrii
Marepual.
16. Tpanets IIpoexrop,npe3eH
Tanusl.
Tpenaxépsrl 11
17. |Tpaneuus YCTHOTO CUéTa.
18. |LleHTpanbHbIE U BIUCAHHBIE YIIIBI TIpoeKTop, pe3eH
Tanusl.
19. HeHTpaJILHLIe 1 BIIMCAHHBIC YTJIbI Pasznmatouynslii
Marepuan

Pacnosznasams BBITYKIIBIE U HEBBIITYKIIbIE
YETBIPEXYTOJIBHUKU.

H306pasicamb 1 HAXOJUTH HA PUCYHKaX
YEeThIPEXYTOJIbHUKH PA3HbIX BUJOB U UX
DIIEMEHTHI.

Dopmyauposams.

onpeoeneHus: apajiesorpaMma, BbICOThI
napajuiesorpaMmma; npsiMoyrojbHuKa, pomoa,
KBaJlpaTa; CpeiHel JIMHUU TPEYTrOJIbHHKA;
Tpaneuuu, BEICOTHI Tparelunu, CpeIHel THHUU
Tpaneuuu; HeHTPAIBLHOTO Yria OKPYKHOCTH,
BIIMCAHHOTO Yrjia OKPY>KHOCTH; BIMCAHHOTO U
OTIMCAHHOTO YEThIPEXYTOJIbHUKA;

ceolicmea: apajieaorpamma,
NpsIMOYTOJIbHHUKA, poMOa, KBaJpaTa, CpeaHUX
JIMHUW TPEYrOJIbHUKA U TPANEINHU, BHIUCAHHOTO
yIJ1a, BIMCAHHOTO U OITMCAHHOTO
YeTBIPEXYTOJTBHUKA;

npusHaxkuy. napajajieiaorpamMma,
MpsAMOYI'OJIbHHKA, p0M6a, BIIMCAHHOI'O M
OIIMCAaHHOTIO LIeTL»IpéX}’l"O.]'IhHI/IKa.

lokaszvieams: TEOPEMBI O CYyMME YTIIOB
YeThIPEXYTOJIbHUKA, O TPATyCHON Mepe
BIIMCAHHOTO YTJia, O CBOIMCTBAX M MPU3HAKAX
napasuiesiorpaMmma, psiMoyrojibHUKa, pomOa,
BIINCAHHOTO U OTIMCAHHOTO
YeTHIPEXYTOJIbHUKA.

IIpumensamo U3ydeHHbIE ONPEICICHNS,




Bnoucanupie B onMcaHHBIC

IIpoekrop,npe3en

CBOMCTBA U IMPU3HAKU K PCIICHHUIO 3a1a4

20. |4eTBIPEXYrOJIbHUKN 1 TalyL.
Tpenaxepsl s
YCTHOT'O CHETA.
BrniucanHble u onvicaHHbIe
21. [4CTBIPEXYTOILHUKH 1 Pasgatounsbrii
Marepuan
99 KonTpoabHnas padora Ne 2 o reme: PasaTounbIii Hayuutbcs npuMeHaTh npHOOpeTeHHbIE
" |«CBoiicTBa U IPU3HAKHU 1 MATEDHAT 3HAHUs, YMECHHUsI, HABBIKH, B KOHKPETHOM
YeThIPeXyrojbHUKOB) pHa. JIESTEIbHOCTH.
I'nasa Il . Ilogo6ue Tpeyroabunkos. (16 yacon)
23, Teopema ®aneca. Teopema o . TMpoexrop,npesex
MIPOMOPLIMOHAIBHBIX OTPE3KaX Tarms
24. |Teopema daineca. Teopema o 1 Pazmarounsrit
MIPOMOPLIMOHAIBHBIX OTPE3KAX Marepual. Dopmynuposams:
25. |Teopema ®aneca. Teopema o 1 TpeHaxépsl i |ONpeesieHue NoJ00OHBIX TPEYroJIbHUKOB;
MIPONOPIHUOHATIBHBIX OTPE3KAX YCTHOTO cu€ra.  |CBOMCTBA: MEIMAH TPEYroJIbHHKA,
26. |Teopema daneca. Teopema o 1 IIpoexTop,npe3en |OMCCEKTPHUCHI TPEYTOJIBHHUKA, EPECEKAFOIINXCS
MIPONOPIHUOHAIBHBIX OTPE3KAX TaLHs. XOpI, KacaTeIbHOM U CEKYILEH;
27. TeopeMa daneca. TeopeMa 0 1 PaznaTovHbIit IIPpU3HAKHU mogo0ust TPEYTroJbHHUKOB.
MIPONOPIUOHAIBHBIX OTPE3KAX MaTepHall.
28. |Teopema ®aneca. Teopema o 1 Tpenaxépst st |[oKasbléame:
IIPOINOPLUMOHAJIBHBIX OTPE3Kax YCTHOTO C4éTa meopembl: Pajeca, 0 TPONOPLHUOHATBHBIX
OTpPE3KaX, O CBOMCTBAX MEUaH TPEYTrOJbHUKA
29. |[lonoGHbBIE TPEYroNbHUKN 1 Ipoekrop,npesen 5 ’ . ’
TaLus.. HCCEKTPUCHI TPEYTOJIbHUKA;
30. |IlepBslii mpu3HaK MO100US TPEYTOILHUKOB 1 [IpoexTop,npe3en .
Tawust €801iCMeEa. NEPECEKAIOLUXCS XOP,
31. |IlepBslii mpu3HaK M0A00MS TPEYTOILHUKOB 1 IIpoexrop,npe3eH KacaTCJIbHOU U CCKYILCH,
TALHAL. MPU3HAKU TI0JI00US TPEYTOJIHLHUKOB.
32. |IlepBblii mpHU3HAK O100US TPEYTOIBHUKOB 1 Paznatounsrit
MatepHall. HpuvMeHﬂmb W3YYEHHBIE ONIPEIEIICHNUS,
33. |IlepBblit IpU3HAK MOA00US TPEYTOILHUKOB 1 IpoexTop,npesen | “BOUCTBA 1 HPHUHAKN K PCILICHUIO 3124
Talusl.
34. |IlepBblif mpHU3HAK M0100US TPEYTOJIBHUKOB 1 Pazpgarounslit

MaTcpurall.




35. |BTopoii u TpeTuii mpu3zHaku mogoous 1 ITpoekTop,pe3eH
TPEYTr0JIbHUKOB TaLys
36. |Bropoii u Tpetuii nmpuzHaKu 1moaoous 1 Pa3naTounbIit
TPEYTr0JIbHUKOB MaTepua.
37. |Bropoii u TpeTuii mpu3HAKK MOA00Ms 1 Tpenaxéepsr s
TPEYrOJILHUKOB YCTHOIO c4yéra
. |HayunTbcs mpumMeHSTh TPUOOPETEHHBIC
38. |KonTpoabHas padora Ne 3 mo Teme: 1 Pazngatounsrit Y1 p PHOOP .
«ITo106Me TPeyro1bHHKOB MatepHan 3HaHMSI, yMEHUS, HaBbIKU, B KOHKPETHOMN
' JIESTEIbHOCTH.
jgaBa IIl.Pemenne npsiMoyroJibHbIX TPeyroJbHUKOB. 4acoB
r IIL.P 14
39 Metpuueckue COOTHOLIECHHUS 1 IMpoexrop,npeset | Popmyauposams:
" |B IpsSIMOYTOJILHOM TPEYTr'OJIbHUKE TalWs. onpeodeneHus; CUHyca, KOCUHYyca, TAaHT€HCa,
Teopema ITudaropa ITpoexrop,npe3eH |KOTAaHT'€HCa OCTPOTO YIJIa MPSMOYTOJIbHOTO
40 1 TaIws. TPEYTrOJbHUKA;
Pasnarounsri ceoticmaa: BhIpaXKaIoLue METPUUECKHE
Matepuan COOTHOIIEHUS B MPSIMOYTOJILHOM
41 Teopema Indaropa 1 PaznarouHblii | TpeyrosbHUKE U COOTHOIICHUS MEXTY
' MaTepua. CTOPOHAMHM U 3HAYECHUSAMH
42. |Teopema [udaropa 1 TPUTOHOMETPUUYECKUX (PYHKLUH B
23 [ Teopena Iugparopa I TIpoekTop,pesen | TPAMOYTOTBHOM TPEYTrOJIbHHKE.
: TaIms. 3anucvieams TPUTOHOMETpUYECKHE (POPMYIIBI,
44. |Teopema Ilucgaropa 1 BBIPAYKAIOLIUE CBSI3b MEXKIY
45, |Konmponvnas paboma Ne 4 no meme 1 Pasnarounpii | TPUTOHOMETPHUYECKUMU QYHKIMAMH OJIHOTO U
' |«Teopema Iudaropa» Marepual. TOr0 € OCTpOro yria.
46 Tpuronomerpudeckue GyHKIHUU OCTPOTO 1 ITpoekTop,pe3en Pewamp NpsMOYTONBLHBIE TPEYTONBHHKH.
" |yruyia npsMOYroJbHOTO TPEeYroJbHUKA TaLWs. Hoxassieams.
47 Tpuronomerpudeckue GyHKIUU OCTPOTO 1 Tpenaxé&psr s TCOPEMY O MCTPHHCECKIX COOTHOILICHUAX B
" |yria npAMOYToIbHOrO TpeyrobHIKa YCTHOTO CutTa. ;pﬂql:/[oyronLHOM TPEYTOJIbHUKE, TEOPEMY
= ugaropa;
48 Tpuronomerpuyeckue GyHKIUU OCTPOTO 1 Pa3narounslit pa;
' |yria npsMoOyroJIbHOTO TPEYroJIbHUKA MaTepuall (pOpMyJTb1, CBASLIBAIONINC CUITYC, KOCHIYC,
TAQHI'€HC, KOTAHT€HC OJTHOTO U TOTO K€ OCTPOTro
49.  |PemeHue npsMOYTOJIBHBIX TPEYTOJILHUKOB 1 ITpoekrop,npesen 1
Tanus. ? .0
50, B} b1600UMb OCHOBHOE TPUTOHOMETPHUECKOE
Pemenue npsMoyrosabHbIX TPEYrOJBHUKOB 1 T

TOXICCTBO U 3HAYCHU CUHYCA4, KOCUHYCA,




Pemenue npssMoyroiabHbIX TPEYrOJbHUKOB MaTepHan TaHI'€HCa U KOTaHreHca s yrios 30°, 45°,
51 60°.
' Ilpumensams U3ydeHHbIE ONPEEIEHUS,
TEOpeMbI B (POPMYIIBI K PELICHHUIO 3a71a4
59 Konmponvnas paboma Ne 5 no meme PasaTouHbLit Hayuutbcst npuMeHsITh IprOOpEeTEeHHBIE
" |«PemeHue mpsAMoOyroJibHbIX 1 MaTeDHA 3HaHMSI, yMEHHUS, HaBbIKH, B KOHKPETHOMN
TPEYroJbHHKOB» pHat JIESATEIbHOCTH.
I'nmaBa IV.Muoroyroasuuku. Ilnomaas muoroyronbHuka. (10 yacon)
ITpoekTop, lloschamp, 4TO Takoe IUIOIAb
53. MHOroyrojapHuKH 1 HPE3CHTAIUA. MHOTOYI'OJIbHHKA.
Pa3narounsbrit Onucbl8ams MHOTOYTOJIBHUK, €r0 DJIEMEHTHI;
MaTepuan BBIYKJIbIE M HEBBIYKJIbIE MHOTOYTOJIbHUKH.
54 TonsTe miomanu TIpoexTop, H306padxcamsb 1 HAXOUTH HA PUCYHKAX
- IPE3CHTALHS.
MHOTOYTOJIbHHKA. 1 Pgsuamql:m L MHOTOYTOJIBHHK M €r0 3JI€MEHTEL;
105} o
Tlnomans npamMoyrobHIKa varepuan MHOTOYTOJIbHUK, BIIMCAHHBIA B OKPY)KHOCTb, H
55.  |[lmowazap mapamuienorpamma 1 MHOTOYTOJIbHUK, OTTMCAHHBIM OKOJIO
OKpPY>KHOCTH.
56.
[Inomane nmapamienorpamMmma 1 Dopmynuposams:
onpeodenenus. BIUCAHHOTO U OIMCAHHOTO
S7. |Ilmomaap TpeyroJbHHUKA 1 Tpoekrop,npesen | P
TawusL. MHOTOYT'0JIbHUKA, IJI0IIa1 MHOTOYTOJIbHUKA,
58. |[Liowaas TpeyronbHHKa 1 Pa3aTOHbIH PaBHOBETHKHIX MHOTOYTOTLHIKOB;
MaTepua OCHOBHbIE CBOMCTBA ILIOIIAH
59. HHOHIaHB Tpareuuu 1 MHOT'OYI'OJIbHHUKA.
/lokazvieams: TEOPEMBI O CyMME YIJIOB
60. |I[lnomwans Tpamenun 1 TpoekTop,npesen |BBIIYKIOrO N-yroJbHUKA, TIOLIA/H
TaIus. PSAMOYTOJIbHUKA, TUIOLIAAN TPEYroJbHUKA,
Ilnomane Tpanennnu Pa3maTounbii TUIOIIA/IN TPaIeIvu.
61. 1 MaTepHal Ipumensimv n3ydeHHbIE ONIPEIAECIICHNUS,
TeopeMbl U (OPMYIIbI K PELICHHUIO 3a1a4
. HayuuTbcs npUMeHsTh MpUOOPETEHHbIE
62. |Koumponvnaa paboma Ne 6 no meme Pasnarounsiit i P PHOBP .
1 3HAHMsI, yMEHHUs, HABBIKH, B KOHKPETHON
«MHOroyrojibHuKu» Marepuan
JIESITEIBHOCTH.

IMoBTOpEHUE U cucTEeMaTH3ANMS y4eOHOro MaTepuaa. (6 4.)




63. |YmpaxHeHus i IOBTOPEHHS Kypca 8 1 M O6001UTH TPHOOPETEHHBIEC 3HAHUS, HABBIKH U
KJ1acca yMeHus 3a 8 Kiacc.
64. |YmpaxHeHus s IOBTOPEHHS Kypca 8 1 M Hayuutbcs npuMeHsTh proOpeTeHHbIE
KJjlacca 3HaHMsI, yMEHHUS, HaBbIKH, B KOHKPETHOMN
65. |YmpaxHeHus i IOBTOPEHHS Kypca 8 1 M ACATCIILHOCTH.
KJjlacca
66. |YmpaxHeHHs IS IOBTOPEHHS Kypca 8 1 M
KJjlacca
67. |YmpaxHeHHs ISl IOBTOPEHHS Kypca 8 1 M
KJjlacca
68. Paznarounsri
Hrorosasi koHTpobHasi padora Ne7 1 A
MaTepual.
IToypouHoe niiaHupoBaHUE MO reoMeTpuM B 9 KJiacce
No c K Jatel
oJiep:KaHue 0JI-BO .
ypoka AP [IPOBCACHUA O6opynoBanue OcHoBHbIe BUIBI YueOHOU nesitenbHOCTH (YY)
(pa3aenbl, TeMbI) 4acoB
wiad | akr
I'aaBa |.Pemenue TpeyrojbuukoB. (16 yacos)
1. |CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC yIiia 1 q
0T 0° 10 180° POCKTOP, Pe3eHTaIl
C ns1. TpeHaxxépsl s
2. UHYC, KOCI/Iinc, TAHTeHC U KOTAaHTEHC yTJia 1 YCTHOTO Cadra,
ot 0° mo 180
3. |Teopema kocuHYyCOB 1 Ipoekrop,npesentan | g opMynUpOsaND:
us.
YRR onpeoenieHus. CUHYyca, KOCUHYCa, TAHT'€HCa, KOTaHreHca
. €eopeMa KOCHHYCOB 1 ) yria ot 0° 10 180°;
Pa3gatounsnit . .
5 I Teonona KOCHIVCOR varepian CBOMCTBO CBSA3M JUIMH JUaroHaJell U CTOPOH
' p y 1 ' napajuiesorpaMmma.
. |Teopema cunycoB IIpoexTop,npe3eHTa
6 p y 1 P P-1p t Dopmynuposams u pa3vAcHAMb OCHOBHOE

us.




7. |Teopema cuHycoB 1 TPUTOHOMETPHUUECKOE TOXKAECCTBO. BRIUNCIATH 3HaUEHME
Pasnarounsrit TPUTOHOMETPUUYECKON (PYHKIIMH YyTiia 10 3HAYCHHIO OJHOM
8. |Teopema cunycoB 1 MaTepuall U3 ero 3a/IaHHBIX (DYHKIIUH.
9. |Pemenue TpeyrojibHUKOB 1 Dopmynuposams u 00KA3616aMb MeEOPEMbl: CUHYCOB,
IIpoexTop,pe3enTal |KoCHHYCOB, CIIEICTBHS U3 TEOPEMbI KOCHHYCOB U CHHYCOB,
10. |(Pemenue TPEYrOJIbHUKOB 1 us. O IIoIaay OIMMCAHHOTO MHOTOYI'OJIbHHKA.
11. |Pemenue TpeyronsHIKOB 1 PaspaTounsiii 3anucvieamov u doxkazvieams hopmyavl sl HAXOKICHUS
Marepuan TUTOIIA/IN TPEYrOJIbHUKA, PANYCOB BIIMCAHHOMN U
12. |Dopmynsl 11 HAXOKIECHUS IUIOIIA N 1 HIpoekTop,npe3eHTal | onucaHHON OKPYKHOCTEN TPEyroIbHHKA.
TpPEYroJbHUKA VIS
13. |Dopmyabl 1Sl HAXO0XKACHUS TUIOMIAAN 1 Pa3ngaTounsnit
TpEYroJibHuKa Matepua llpumensmo N3ydeHHBIE ONIPEACIICHUS, TEOPEMBI
14, | POPMYIBI LTS HAXOMKIEHUS TLIOMIA/A Pasznarounsiii 1 HOPMYJTBI K PETICHUIO 33124
TpEYroabHUKa 1 marepuan
15. |Dopmyabl ISl HAXO0XKACHUS TUIOMIAIN 1
TPEYroJIbHUKA
16. |KonTpoanHas padora Ne 1 mo teme 1 Pazgarounbiit Hayuntbcst npuMeHsaTh NpUOOpETeHHbIE 3HAHUS, YMEHUS,
«Pemenue TPEYroJIbHUKOB» maTepuall HaBBIKW, B KOHerTHOﬁ ACATCIIBHOCTH.
I'naga Il . IllpaBujibHbIE MHOTOYT0JIbHUKH. (8 YacoB)
17. HpajSI/IJ'IBHBIe MHOTOYTOJIbHUKH U UX . TIpoeKTOp, IpeseHTAI Tosacnams, 4TO TaKO€ LEHTP U LIEHTPAJIBbHBIN YOl
CBOMCTBA _— MIPaBUIILHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT Kpyra.
Dopmynuposamsw.
18. HPaUBHHBHHe MHOTOYTOJIbHUKH 1 HX 1 Paznaro4nplii ompeiesieHre MPaBUILHOTO MHOTOYTOJIbHHUKA;
CBOUCTBA Mmarepuai. CBOWCTBA MPaBUIILHOI'O MHOTOYTOJIbHUKA.
19. |IIpaBunbHBEIE MHOTOYrOIBHUKH U HX 1 TPeHaX(éPB{ AJIA /loxazvieams CBOWCTBA MPABUIIBHBIX MHOTOYTOJIbHUKOB.
CBOHCTBA YCTHOT'O cHeTa. 3anucvisamos 1 pasbACHATH GOPMYIIBI JUTHHBI OKPYKHOCTH,
20. |IIpaBuibHBIE MHOTOYTOJIBHUKHU U UX 1 Pazpgarounsrit TJIOMAN KpyTa.
CBOHWCTBA Matepual. 3anucvieamov u doxazvieams GOPMYIbI JJTUHBI IyTH,
21. |Hdnuna oxpyxHoctu. [1nomans kpyra 1 TTpoexrop,npesentan |WIOLIAAH CEKTOa, (bopMyIIBI T HAX0XKICHUS PaJJyCOB
ust. Tpenawépet uis | BIVICAHHON H ONIMCAHHOH OKPY)KHOCTEH NPaBHILHOTO
22. |[dnuna oxpyxHoctu. [Tnomans kpyra 1 YCTHOTO cuéTa MHOTOYTOJIbHUKA.
Cmpoumsb ¢ TOMONIBIO LUPKYJIS U JIMHEUKU TIPABUIIbHBIC
23 JAnnna oxpyxHOCTH. I1nomans kpyra TPEYrOJIbHUK, YETBIPEXYTOJIBHUK, LIECTUYT OJILHUK.
' 1 IIpumensams U3y4eHHBIE ONIPEAETICHUS, TEOPEMBI
U GOPMYJIIBI K pEeIICHHIO 3a/1a4




24. |KonTpoabHas padora Ne 2 mo Teme: Paznarounsri HayuuThbcst npUMEHATh TPHOOPETESHHBIC 3HAHUS, YMEHUS
1 >y >
«IIpaBuJbHbIE MHOTOYTOJIbHUKH» Marepual. HAaBBIKH, B KOHKPETHOM J1€ATEbHOCTH.
I'nasa I1l.JexapToBbI KOOpAMHATHI HA MJI0cKOCcTH. (11 yacoB)
Paccrosaune Mmexay 1ByMs TOUKaMH C
IIpoexTop,npe3eHTary
25. |3amaHHBIMU KoopauHaTaMu. KoopauHatel 1 s Onucvieams npsAMOY20.16HY10 CUCTEMY KOOPUHAT.
CepeIMHBI OTPE3Ka '
Paccrosaune Mexay 1ByMs TOUKaMH C T . Dopmynuposams: ONPEICICHAC ypaBHEHUS QUTYPHI,
CHAaXXCPbI 1A
26. |3amaHHBIMM KoopauHaTamu. KoopauHathl 1 yfTHoro g{é fa HE00X0IMMOE U JOCTATOYHOE YCIOBHS MapajlyieIbHOCTH
CepeIHbBI OTPEe3Ka ' JBYX IPSIMBIX.
Paccrosaue Mexay 1ByMs TOUYKaMH C .
Pa3paTounnii
27. |3agaHHBIME KOOpaMHaTaMu. KoopauHaThl 1 3anucvieamov u doxkazvieamsv hopmyibl PACCTOSTHUST MEKITY
Marepual.
CEpeaNHEBI OTPE3Ka JABYMSA TOYKaMH, KOOPpAWHAT CCPCAUHBI OTPE3KaA.
o8 VYpaBHenue purypsl. YpaBHEeHHE 1 ITpoekTop,npe3enHTan
" |okpyxHOCTH Ul Bvisooums ypaBHEHHE OKPY)KHOCTH, O0II[ee ypaBHEHHE
29 VYpaBHeHue urypsl. YpaBHeHHUE 1 Paznarounsrii PSAMOH, ypaBHEHHE PAMOIL C YTIIOBBIM KOO(QUIHCHTOM.
" |OKpY>KHOCTH MaTepHall.
VpaBHeHue QUIypsL. YpaBHEHHE lokasvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHE
30. OKPY/KHOCTH 1 NapauIeIbHOCTU JBYX MPSAMBIX.
31 YpaBHeHuEe npsiMoit 1 ITpoekTop,npe3enHTan
: WS IIpumename V3y4eHHbIE ONIPEAETICHUS, TEOPEMBI
VYpaBHeHUE IPIMON TpeHaxEPHI I 1 GOPMyYIIBI K PELIEHUIO 38124
32. |7P P 1 peHakEpLl
YCTHOTO CUéTa.
33 VYrioBoi koD PHUITEHT TPsIMOiA 1 [poexrop,npe3eHTar
) sl
Vrinosoi k03hHUIIUEHT IPIMOU Pa3pgatounbrii
34. 1
MaTepua.
Pa3zgaTounniii
35. |KonTpoubHas padora Ne 3 mo Teme: Hayuutbcst mpuMeHsaTh NpUOOpPETEHHBIE 3HAHUS, YMEHHUS
1 Marepual . ’ ’
«/lekapTOBBI KOOPAMHATHI HA MJIOCKOCTH» HABBIKH, B KOHKPETHOU 1€ TEIbHOCTH.
I'naBa IV.Bekropbl. (12 yacos)
36. |IlonsTue BekTOpa [poexrop,npe3eHTai
1 st Onucebl8ambNOHATUS BEKTOPHBIX U CKATISIPHBIX BEJIMYUH.
: = NnntocTpupoBaTh NOHATHE BEKTOPA.
37. |llonsaTue BexTopa Paznarounsii pHp P
1 Dopmynuposamn:
Marepua.




38. |Koopaunatel BekTOpa 1 I[IpoekTop,npe3enTal; |onpeoeneHus: MoyJsl BEKTOpa, KOJUIMHEAPHbBIX BEKTOPOB,
visl. PaBHBIX BEKTOPOB, KOOPAWHAT BEKTOPA, CYMMBI BEKTOPOB,
39. |CrnoxxeHue 1 BBIYUTAHUE BEKTOPOB 1 ITpoekTop,npe3enTal |Pa3HOCTH BEKTOPOB, MPOTUBOIOJIOKHBIX BEKTOPOB,
sl YMHOKEHHUSI BEKTOPA Ha YUCIIO, CKASIPHOTO IPOU3BEACHUS
40. |CnoxeHue ¥ BRIUUTAHHUE BEKTOPOB 1 Pa3parounnii BEKTOPOB;
MaTepual. €B0lICMBa’ PaBHBIX BEKTOPOB, KOOPMHAT PaBHBIX
41. |YMHOXEHHE BEKTOpa Ha YHUCIIO 1 IIpoexrop,npe3eHral; |BEKTOPOB, CIOKEHUS BEKTOPOB, KOOPAUHAT BEKTOpa
Visl. CYMMBI U BEKTOpa Pa3HOCTH JIBYX BEKTOPOB,
42. |YMHOXKEHHE BEKTOPA Ha YHUCIIO 1 Pazmato4nbIit KOJUTHHEAPHBIX BEKTOPOB, YMHOKCHUS BEKTOPA Ha YHCIIO,
MaTepual. CKJIAPHOTO TIPOM3BEICHUS JIBYX BEKTOPOB,
43. |YMHOXXEHHE BEKTOpa Ha YHUCIIO 1 Paznarounsrii MEPIICHIUKYISIPHBIX BEKTOPOB.
MaTepual. /Jlokasvieams meopemvol: 0 HAX0XKJIEHUU KOOPAUHAT
44. |CxkanspHoe NpOU3BEIEHHE BEKTOPOB 1 ITpoekTop,npe3enHTal; |BEKTOpa, 0 KOOPAWHATAX CYMMbI U pa3HOCTH BEKTOPOB, 00
L. YCIIOBUU KOJJTMHEAPHOCTH JIBYX BEKTOPOB, O HAX0XJACHUU
45, |CxkanspHoe NpOoU3BEJICHHE BEKTOPOB 1 Paznatounslii CKaJISIPHOTO TIPOU3BEICHUS IBYX BEKTOPOB, 00 YCIIOBUN
MaTepual. NepIEHINKYISIPHOCTH.
CkansipHO€ NMPOU3BEIEHNE BEKTOPOB Haxooumwb xoCUHYC yTila MEX]ly IBYMSI BEKTOPaMH.
46. 1 PaznaTounbrit llpumensmo N3ydeHHbIE ONIPEACIICHUS, TEOPEMBI
MaTepua. 1 (GOpPMYJIBI K PEIICHUIO 33/1a4
47. |KonTpoJabHasi padora Ne 4 o Teme: 1 Pa3pgarounsrit Hayuutbcst npuMeHsATs TpUOOpETeHHBIC 3HAHUS, YMCHHS,
«BekTopbDy MaTepual. HABbIKU, B KOHKPETHOM 1€ TEIbHOCTH.
I'naBa V.I'eomeTpuueckue npeodopaszosanus. (13 yacon)
48. |/[Bwxkenue (nepemenieHne) GUrypsi. 1 IpoekTop,npesentan |[Ipueooums IPUMEPHI IPeoOpa3oBaHus GUTYP.
[TapannensHbIN IEPEHOC L.
49. |/IBmxenue (mepemenieHue) GUrypsi. 1 Pa3pgarounslit Onucvieams ipeoOpazoBanus GuUryp: nmapamuieabHbINH
[TapannensHblil mepeHoc MaTepual. MEPEHOC, OCeBasi CUMMETPUS, [ICHTPaIbHAsi CHUMMETpPHSI,
50. |AdBumxenue (mepeMernienue) GUrypsl. 1 Paznatounsrit MOBOPOT, TOMOTETHS, TIOJI00HE.
ITapannenbHbIN TIEPEHOC MaTepual.
51. |[dBuxenue (mepeMenieHue) GUrypsl. 1 Paznarounsrit Dopmynuposamo:
ITapamienbHblil mepeHoOC Marepuall. onpeoeieHus: IBWKEHUS, PaBHBIX (PUTYp; TOUEK,
52. |OceBas u nieHTpanbHasg cumMmerpu. Ilosopor 1 ITpoekTop,pe3enTal; |CAMMETPUYIHBIX OTHOCHTEIBHO MPSIMOM; TOYEK,
VIsL. CUMMETPHYHBIX OTHOCUTEJIBHO TOUKHU; (PUTYpBI, UMEIOIIEH
53. |OceBas u neHTpaigbHas cumMmerpuu. IloBopot 1 Paznarounsrit 0Cb CUMMETPHH; (PUTYPBI, UMEIOILEH LIEHTP CUMMETPUH;
MaTepuall. NOJIOOHBIX (UTYP;
54, |OceBas u neHTpaibHas cuMmMmerpun. [loBopor 1 Paznarounsiin ceoucmea: BUKEHUS, TAPAILIEILHOTO EPEHOCA, OCEBON

MaTrcpuall.

CUMMCTpPUU, HeHTpaHLHOﬁ CUMMCTpPUH, NMOBOPOTA,




55. |OceBas u nentpaibHas cummerpuu. [loBopot 1 Paznarounsii TOMOTETHUH.
MaTepual.
56. |I'omoterus. [Togobue puryp 1 IMpoekrop,npe3entarn; |//oKka3vigams TEOPEMBI: O CBOMCTBAX MapaljIeIbHOTO
sl nepeHoca, 0CEBOM CUMMETPHUH, [ICHTPAIIBHONH CUMMETPUH,
57. |T'omoterus. [lonobue duryp 1 Pa3narounsiin [IOBOPOTA, TOMOTETUH, 00 OTHOILIEHUH TUIOIIAJIEH
MaTepual. MOJ0OHBIX TPEYTOJIbHUKOB.
58. |l'omotetus. [lomobue puryp 1 Pa3parounnii Tpumensims N3y4eHHbIE ONIPEIEIEHUS, TEOPEMBI
MaTepual. 1 (OpMyJIbl K PEIICHUIO 33/1a4
59. |T'omotetus. [lomobue puryp 1 Pa3paTounnii
MaTepual.
60. |KonTpoabHas padora Ne 5 mo reme: 1 Pazngarounsrit Hayuutbcs npuMeHATh MpHOOpETEHHbIE 3HAHUS, YMEHUS,
«I'eomeTpuyeckue npeodpazoBaHus» MaTepual. HaBBIKH, B KOHKPETHOM JI€ATEILHOCTH.
IMoBTOpeHue u cucreMaTu3anus yueoHoro marepuaia. (8 4.)
61. |YmpaxkHeHus 11 HOBTOpPEHUs Kypca 9 1 ™
KJlacca
62.
O0600muUTh MPUOOPETEHHBIE 3HAHUS, HABBIKK M YMEHUS 32
9 xiacc.
63. | YmpaxHEHMS 114 MOBTOPEHHS Kypea 9 1 /M Hayuntbcs npuMeHsaTs mpuoOpeTeHHbIE 3HAHUS, YMEHHS,
Kacea HAaBBIKHM, B KOHKPETHOM JI€ATEIbHOCTH.
64. |YnpaxHeHus ajis TOBTOpEeHHs Kypca 9 1 M
KJlacca
65. |YnpaxxHeHus ajis TOBTOpEeHHs Kypca 9 1 M
KJlacca
66. |YnpaxxHeHus ajis TOBTOpeHHs Kypca 9 1 M
KJlacca
67. |YnpaxkHeHus A HOBTOpPEeHHs Kypca 9 1 JIM
KJjlacca
68. HroroBasi KOHTpoIbHAsE padoTa Neb 1 Pasnarounsii

MaTcpHral.




VII. Onucanme MaTepuajJbHO-TEXHUYECKOT0 obecrnedeHusi 00pa3oBaTeJIbHOI0 MpoIecca

IleuaTHble mocoOus

Hopmamuensie doxymenmot

denepanbHBIA TOCYTIapPCTBEHHBIN CTaHAAPT OOIIEro CpeTHET000pa3oBaHUs.

[TpumepHbIe TporpaMMbl OCHOBHOT'O 0011IeT0 00pa3zoBanus. Matemaruka. (CtaHmapThl BTOpOTO MokojieHus ). — M.: IIpocBernienue.
2010.

[TpumepHO# TTporpamMMsbl 1o Kypcy reomeTpuu (7 — 9 kiacchbl), CO31aHHOM Ha OCHOBE €IMHOM KOHIICTIIUM MIPENOJaBaHusl MaTEMaTUKHU
B cpeaHel mkoje, paspadotannoit A.I'.Mep3amskom, B.b.ITononckum, M.C.Sxupom, JI.A. HOMHpOBCKHM, BKIIOUCHHBIX B CHCTEMY
«Anropumrt ycrexa» (M.: Benrana-I'pad, 2014) u obecieuena YMK nnst 7-9-ro knaccoB «I'eomerpus — 7», «I'eomeTpus — 8» u
«T"eomerpus — 9»/ A.I'.'Mepamsk, B.b.Ilononckuii, M.C.SIkup/M.: Benarana-I'pad, 2014.

VYpoku reomeTpun ¢ IpuMEeHEeHneM UH(POPMAITMOHHBIX TexHOoNorui. 7-9 kiaccel./E.M.CaBuenko.-3 u3f., crepeotun. — M.:

IInanera,2015

Cl’lptl60'lele noco6u;1, HAVUHO — nonyJjApHAA U ucmopuueckasa itumepamypa

[Tepnu C.C., Ilepnu b.C. CtpaHuibl pycckoM UCTOpUH Ha ypokax Marematuku. — M. : [lemaroruka-IIpecc,1994.
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[apeirus. .@., Epranxuesa JI.H. Harnaanas reomerpus. — M. :MUPOC,1995.

®apkoB A.B. Maremarnueckue onmummnuansl B mkone : 5-11 kimaccel. M.: Alipuc-IIpecc, 2005.

Oumuknoneaus misa aereid. T.11 : Maremaruka. — M.: ABanTta+,2003.

MaremaTtuka B pedycax, KpoccBopAax, yahHBopax, kpunrorpammax, 7 kinacc/C.C.Xynagasa/Mocksa: llkonsHas npecca, 2003
(«bubnumoTeka xypHana «MaTreMaTrKa B IIKOJIEe» BbIN.23)

[Tnuypun JI.®. 3a ctpanunamu yueOHuka anredpsl/ JI.®D . Iluuypun. — M: IlpocBemenue, 1991.

. @opMHpOBaHKE BBIYMCIUTEIBHBIX HABBIKOB Ha ypokax MateMatuku 5-9 kiaccel/H.H.Xnesntok/ M.:Mnekca, 2011

YueOH0-MeTOoANUYeCKHE KOMILIEKThI

1. T'eomerpusi: 7 kiacc: ydeOHMK AJIs ydamuxcs oomeoopasoBarenbubix yupexaeHuit/ A.I'. Mepsnsk, B.b. Ilononckuit, M.C. Sxup.
— M. :Benrana-I'pad, 2012.

2. 'eometpusi: 7 kinacc: IMIaKTUUECKUE MaTepuaibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX paboT/ A.I'. Mepsnsk, B.b. [Tonouckuii, M.C.
Axup. — M. :Benrtana-I"pad, 2013.

3. T'eomerpus: 7 knacc: metoanueckoe nocooue/ E.B. bytiko, A.I'. Mepansk, B.b. Tlonouckuit, M.C. SAxup. — M. :Benrana-I'pad,
2013.

4, T'eomeTpus: 8 KJ1acc: yueOHUK JJIsI ydaniuxcs oomieodpasoaTenbHbIX yupexaenuit/ A.I'. Mep3misak, B.b. I[Tononckuii, M.C. SAxup.
— M. :Benrana-I'pad, 2013.

5. T'eoMerpus: 8 kiacc: TUIAKTHYECKUE MaTepralbl: COOPHUK 3a/1ad U KOHTPOJIBHBIX paboT / A.I'. Mep3msik, B.b. ITononckuii, M.C.
Axup. — M. :Benrana-I"pad, 2013.

6. T'eomerpus: 8 knacc: metoauueckoe nmocodue/E.B. bynko, A.I'. Mep3msk, B.b. ITononckuii, M.C. Sxup. — M. :Benrtana-I'pad,
2013.

7. Teomerpus: 9 kacc: y4eOHUK I ydaImuxcs oomeo0pazoBarenbHbIx yupexaenui/ A.I'. Mepaisk, B.b. ITononckuit, M.C. Sxup.
— M. :Bentana-I'pad. (I'oroButcs k Beimmycky B 2014 1.)

8. T'eomeTtpus: 9 Kiacc : MMIAKTHYECKHE MaTepUalibl: COOPHUK 3a/1a4 U KOHTPOIbHBIX pabot/ A.I'. Mep3mnsk, B.b. Ilononckuii, M.C.
Sxup. — M. :Benrana-I'pad. (I'otoBuTcs k Bbimycky B 2014 1.)

9. T'eomerpusi: 9 kmacc: metogudeckoe nocooue/E.B. bytiko, A.I'. Mep3nsik, B.b. [Tomonckuii, M.C. Sxup. — M. :Benrtana-I'pad.
(I'oToBuTc K BbIycKy B 2014 1.)

Yueono-npakmuueckan u yueono-naoopamopnoe 060pyoosanue

Jlocka marHuTHas.
Ha6op reomerpuueckux Guryp ( 1eMOHCTpAIMOHHBIN U pa3gaTOUYHbIN).
HaGop reomerpuueckux ten( JEMOHCTPAIMOHHBIN U pa3aTOUYHbIN ).



4. KoMIUIEKT 4epTEKHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3AaTOYHBIX): JIMHEMKA, TpaHCopTHp, yroabHUK (30°, 60°), yroabHuk (45°,
45°), HUPKYIIb.
5. Pasznmarounsiii MaTepuai o pasjienam reoMeTpuu 7-9 Kii.
IKPAHHO-38VKOGblE NOCOOUS

1.DVD «I'eometpus 7-9 knacco»
2.DVD «Ypoku reomerpun 7-9 knacco» Kupunn u Medoaunit

Texnuueckue cpeocmea ooyvuenus (cpeocmea UKT)

l.HTepakTUBHAs JOCKA.
2.MynpTUMEAUNHBINA TPOEKTOP.
3.HoyTOyk.

I11. IlnanupyemMble pe3yabTaThl 00y4eHHs TeOMeTPUM B 7-9 Kiaccax

['eomerpuueckue GUrypsl
Buinycknuk nayuumcs:
* [10JIb30BATHCSA A3BIKOM T'€OMETPUU AJISl ONMCAHUS MIPEIMETOB OKPYKAIOLIEr0 MUPA U UX B3aUMHOI'O PACIIOJIOKEHHUS;
* pacro3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX TeOMETpUIecKre PUIypbl U UX KOHPUTypaluy;
* KJIacCU(UIIUPOBATh T€OMETPUUECKHE (PUTYPBI;
* HaXOAUTh 3HAYEHUs JUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp M HX OTHOLICHUs, IpagycHyr Mmepy yrioB oT 0° mo 180°, mpumenss
OIIpeNIEeNICHUs, CBOMCTBAa W NPU3HAKK (PUIYp M UX 3JIEMEHTOB, OTHOUIEHHs (uryp (paBeHCTBO, mojao0ue, CUMMETPHH, MOBOPOT,
napaiieIbHbIA NEPEHOC);
* OIIEpUPOBAThH C HAYAIbHBIMU NOHATUSAMU TPUTOHOMETPUU U BBITIOJIHATDH AIEMEHTAapHbIE ONepalui HaJl QYHKIUSIMH YIJIOB;
* 10Ka3bIBaTh TEOPEMBI;
* pemath 3aJla4l Ha J0Ka3aTeIbCTBO, ONMUPAsCh Ha U3YUYCHHBIC CBOMCTBA (UIYp U OTHOLIECHUH MEXIy HUMH M IPUMEHSS U3yYCHHbIE
METO/IbI 10Ka3aTENbCTB;
* peniaTh HECJIOXKHBIE 33/1a4i Ha TIOCTPOECHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C IOMOUIBIO HUPKYJISL U JIMHEHKH;
* peniaTh NPOCTEMIINE INIAHUMETPUUYECKUE 3a/1a4d B IPOCTPAHCTBE.
Buinycknuk noayuum 803moxcnocms:
* OBJIAJIETh METOJIaMU PELICHMs 3aJad Ha BBIYMCICHHS W JI0KA3aTeIbCTBA: METOJOM OT MPOTHUBHOTO, METOJOM MOJI00US, METOA0M
nepedopa BapHaHTOB U METOJ0M F€OMETPUUYECKUX MECT TOUEK;
* IpUOOPECTH ONBIT NPUMEHEHUS aNreOpauvyeckoro W TPUTOHOMETPUYECKOro ammapaTta M WA JBMKEHUS [pU PELICHUU
reOMETPUYECKUX 3a/a4;




* OBJIQJIETh TPAJAUIIMOHHOM CXEMOM pelleHHus] 3aJa4 Ha TOCTPOCHUE C TIOMOIIbIO ILMPKYJST M JUHEWKHU: aHAJu3, MOCTPOCHHUE,
JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE;
* HAYUUThCS PeIIaTh 3aJ]a4d Ha MOCTPOCHUE METOJO0M T€OMETPUUECKOTO MECTa TOYEK U METOIOM MOI00us;
* MPUOOPECTHU OMBIT UCCIICIOBAHUS CBOMCTB IJIAHUMETPUUECKUX (PUTYP C MTOMOIIHI0 KOMITBIOTEPHBIX MPOTPAMM;
* MPUOOPECTHU OMBIT BHIMOTHEHUS TTPOCKTOB.
H3mepeHue reoMeTpu4ecKux BeJIUInuH

Buinycknux nayuumcs:
* ICIOJIb30BaTh CBOMCTBA W3MEPEHUsS JJIMH, TUIOMIAJEd W YIJOB TPH PEIICHUH 3ajlad Ha HaXOXJCHHWE JJIMHBI OTpEe3Ka, JIJTUHBI
OKPY>KHOCTH, JITUHBI TYTH OKPY>KHOCTH, TPAyCHOM MEPHI yTJIa;
* BBIUUCIATH TUIOMIAU TPEYTOJILHUKOB, MPSIMOYTOJIbHUKOB, MapaJljieJIorpaMMOB, Tpareiuii, KpyroB U CEKTOPOB;
* BBIUUCIATH JJIUHY OKPYKHOCTH, JUIMHY JyTU OKPYKHOCTH;
* BBIUUCIIATH JJIMHBI JIUHEWHBIX 3JIEMEHTOB (DUTYp U MX YIJIBI, UCIOIB3Ys (POPMYJIbI JUIMHBI OKPYXHOCTH U JUTMHBI JYyTH OKPYKHOCTH,
dbopmybl TuTomane Guryp;
* pelaTh 3a/1a4M Ha JOKa3aTEIbCTBO C MCIOJIb30BaHUEM (POPMYI JJIMHBI OKPY>KHOCTH U JIJTUHBI TyTU OKPY>KHOCTH, (OpMYJI TUIOIaeH
duryp;
* pelaTh MPaKTUUYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPUUSCKUX BEJIMUMH (MCIIOJIB3Ys MPH HEOOXOJUMOCTH CIIPABOYHHKH
U TEXHUYECKUE CPEJICTBA).
Buinyckuuk nonyuum 603mo#CHOCIb HAYHUMBCAL:
* BRIUUCIIATH TUIOMIAAU (DUTYpP, COCTABICHHBIX M3 ABYX WK 0oJiee MPSIMOYTOJILHUKOB, MapajieIorpaMMOB, TPEYTOJbHUKOB, Kpyra u
CeKTopa;
* BBIUUCIIATH TUIONIAH MHOTOYT'OJIBHUKOB, UCTIOJIB3YsI OTHOIIICHHS PABHOBEIMKOCTH M PABHOCOCTABICHHOCTH;
* MPUMEHSATh AIreOpandecKuii ¥ TPUTOHOMETPUUCSCKHUI armapaT W WJICH JBHKEHHUS NMPU PEIICHWH 3ajady Ha BBIYUCIICHUE ILUIOIIafeHh
MHOT'OYT'OJIbHUKOB.

KoopanHatet
Buinycknux nayuumes:
* BBIUUCIIATH JJIMHY OTPe3Ka M0 KOOPJMHATAM €ro KOHIIOB; BBIYUCISATh KOOPAUHATHI CEPEAUHBI OTPE3KA;
* HCIO0JIb30BaTh KOOPAUHATHBIA METOJ JJIsl U3YYEHUSI CBOMCTB MPSAMBIX U OKPY>KHOCTEH.
Buvinyckuuk nonyyum 603moxicHocms:
* OBJIaJIETh KOOPJIMHATHBIM METOJIOM PEIIEHUS 3a/1ay HA BHIYUCIICHUS U J0KAa3aTEIbCTBO
* MPUOOPECTH OTBIT UCIIOIH30BAHMS KOMIMBIOTEPHBIX TMPOTpamMM JUIsl aHaiW3a YacTHBIX CIIy4aeB B3aWMHOTO PAaCIHOJIOKCHUS
OKPY>KHOCTEU U MPSIMBIX;




* MPUOOPECTU OMBIT BHIMIOJIHEHUSI MPOEKTOB Ha Temy «lIpuMeHeHrne KOOpJIMHATHOTO METOJla MpPHU PEIICHUH 3a7ad Ha BBIUYUCICHUS U
JI0KA3aTeIbCTBAY.

BekTopst
Buinycknux nayuumces:
* OIIEPUPOBATH C BEKTOpPAMH: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJIaHHBIX I'€OMETPUYECKH, HAXOAUTH BEKTOD, PaBHBIN
MPOU3BEACHUIO 3aJaHHOTO BEKTOPa Ha YHUCIIO;
* HAXOJUTh JUIs BEKTOPOB, 3aJaHHBIX KOOpJWHATaMH: JJIMHY BEKTOpa, KOOPJIUHATHI CYMMBI UM Pa3HOCTH JABYX M 0Oojee BEKTOPOB,
KOOpPAWHATHI TPOW3BEICHHUS BEKTOpAa HA YHUCJIO, MPUMEHSS NpU HEOOXOAMMOCTH COYETATENIbHBIM, TEPEMECTUTEIbHBIA U
pacupeneuTENbHBIN 3aKOHBI;
* BBIYUCIISATh CKAJISIPHOE TPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJl MEXKY BEKTOPAMH, YCTAHABIIMBATD MEPIECHIANKYJISIPHOCTD IPSAMBIX.
Buinycknux nonyuum 603moxcHocmy.:
* OBJIJIETh BEKTOPHBIM METOJIOM JJIsI PEIIEHUS 3a71a4 Ha BBIYUCIICHUS U JI0KA3aTEJIbCTBA;
* MPUOOPECTHU OTBIT BHIMOTHECHHS TTPOCKTOB.



