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l. MNOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamMma 1o reomeTpuu paszpaboTaHa Ha OCHOBE TPeOOBAHUU K pe3yibTaTram
OCBOCHHS OCHOBHOH 00pa3oBaTeNbHONW TMPOTrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs, B
COOTBETCTBUH ¢ TpeOoBaHusMU DenepanbHOr0 rocynapcTBEHHOrO 00pa30BaTENbHOTO CTaHApTa
OCHOBHOTO 00IIero o0pa3oBaHMs, OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMON OCHOBHOTO OOILEro
obpazoBannss MOV Kmanosunkoit OOILI, aBTopckoii nmporpammel I'eomerpusi. COOpHUK pabodmx
nporpamMMm. 7—9 kiacchl : mocobue IS yduTenei obmeoOpa3oB. opranm3anuii / [cocT. T. A.
Bypmuctposa]. — 2-¢ u3n., nopad. — M. : [Ipocsemenne, 2014.

Jlannast pabouasi mporpaMma MoJHOCTRIO OTpa)kaeT 0a30BbIA YPOBEHb MOATOTOBKH IIKOJBHUKOB
1o pasnenam nporpammbl. OHa KOHKPETU3HPYET COJIEpKaHHE TeM 00pa3oBaTeNbHOIO CTaHAAPTa U
JaeT MpPUMEPHOE pacipeesieHie yueOHbIX YacoB M0 pa3zenam Kypca.

MecTo npeamera B y4eOHOM IJIaHe:
KonngecTBo yueOHbIX 4acoB B § Kiiacce:

B roxg — 68 gacos, 2 gaca B HEJIEIIIO.
B tom uncne: KonTpoiasHbix padboT-7.
Cpoxk peanuzaiuu pabodeit yaeOHOM NPorpaMMbl — TPH Y4€OHBIX TOAA.

B 8 knacce obyuaromcsa demu ¢ OB3 (3IIP) npocpamma yuumviéaem o0COOEHHOCMU pPA38UMUSL
demell ¢ NCUXUYECKUMU, NO3HABAMENbHbIMU BO3MONCHOCMAMU U  COYUATbHO-B03DACHbIMU
nompeoHOCmAMU.

YV obyuarowuxcs obnapyscusaemcs He0oCmamoyHoCmy 00uje2o 3anaca 3HAHUl, 02PaHU4eHHOCMb
npeoCcmasieHuil 00 OKpYAIcarowem mupe, He3peioCcms MblCAUMENIbHbIX NPOYECCO8, HeOOCMAMOYHAs
YeNeHanpasienHoOCmy — UHMELIeKMYAIbHOU — OessmelbHOCmU, Oblcmpas —ee  NnpecbiuaeMoCms,
npeob1adaHue ueposulx UHmepecos. Y Hux Habno0aemcs KaK 3a0epicKa pa3eumus IMOYUOHANbHO-
8071€6OU C@hepbl, MaK U pazeumusi NO3HABaAmMenbHou OesmenvHocmu. OHu u3-3a ocobenHocmell
€80€20 NCUXUYECKO20 pazeumusi mpyoHO YC8auearom npozpammy no aneebpe. B cesasu ¢ smum
HeoOX00UMO YEenUUBams KOIUYECME0 YAPANICHEHUU U 3d0AHUL, CEA3AHHbIX C NOBMOpPEeHUeM
NPOUOEHHO20 Mamepuala U ¢ NPaKmuyeckoll oesmenrbHocmvio yyawuxcs. Hexomopvie memuvl
dasamb  KAK — O3HAKOMUMENbHbIE,  UCKIIOYAMb  OMOeNbHble  MPYOHble  OOKA3AMeNbCmed;
meopemuyeckuti Mamepuanl pPeKoMeHOyemcs NpenooOHOCUmb 8 npoyecce peulenus 3a0ad U
8bINOJIHEHUSL  3A0AHULL  HAAAOHO-NPAKMUYECK020 Xapakmepd. Yuumuvléas ncuxoiocuieckue
0COOEHHOCMU U 8O3MONCHOCIU 00YUAIOWUXCA, YeNeco0OPA3Ho 0a8amb Mamepuan HeboIbuUMU
003amMu, ¢ NOCMENEHHbIM €20 YCIONCHEHUEM, YBeIUYUBAs KOAUUeCMBO MPEHUPOBOUHbIX
VAPAXHCHEHUl, BKII0YAsl eHCeOHeBHO Mamepuan O/ NOBMOPEHUs U CAMOCMOAMENIbHbIX pPAbOom.
Cnedyem uzbecamv MexXaHuyecko2o cuemad, @QOPMAIbHO20 3AYYUBAHUS NPABUL, CHUCHIBAHUS
20moebiX peuwtenutl u m.0. Yuawuecs OONHCHbL YMemb NOKA3aMb U OOBACHUMbL 6Ce, YMO OHU
Oenaiom, pewiaiom, pucyiom, wepmsm, cooupatom. I[lpu pewteHuu 3a0ay OONNHCHbL — YUUMbBCS
AHATU3UPOBAMD, BbIOEISMb 8 Hell HeUu3BeCmHoe, 3aNUcbl8amb ee Kpamiko, O0bACHAMb 6blOOp
apugmemuueckoeo Oelicmeus, GopMyIupogams omeem, m.e. 081A0esamsv O0OWUMU NpuemMamu
pabomel HAO apugmemuueckol 3adauell, 4mMo NOMO2aem KOPPeKYuu Uux MululleHUs U peyu.
Opeanuueckoe eOUHCMBO NPAKMUYECKOU U MbICIUMENbHOU 0essmeNbHOCIU YUaAWUxXcs Ha YPOKax
MaAmemMamuxu cnocoOCmsyom NPOYHOMY U CO3HAMENbHOMY YC80EHUI) OA3UCHbIX MAMeMamu4ecKux
SHAHUU U YMEHULL.

Baoicnetiwumu  koppekyuonnviMu 3a0avamu Kypca aneebpbl AGIAIOMCA pa3eumue 102U4ecKo2o
MbIWNEHUS U pedu YY4awuxcs, @QopmMuposanue y HUX  HABbIKOB YMCHEEHHO20 mpyod —
NIaHUpOBaHue pabomovl, NOUCK PAYUOHALLHLIX Nymell ee GblNOJIHEHUs, OCYujecmeienue
camoxoumpons.  LlkonbHuku — 00IdCHBI  HAYYUMBCA — 2PAMOMHO U AKKYPAMHO — Oelamb
MamemamuyecKue 3anuci, ymems 00bACHUMb UX.

Koppexyuonno-pazeusarowas paboma ¢ OaHHbIMU OeMbMU CMPOUMCA 6 COOMBEMCMEUU CO
CeOYIOWUMU OCHOBHBIMU NOTONHCEHUAMU.



* BOCNONHEHUe Npoben08 HAYAIbHO20 WKOILHO2O MAMEMAMUYECKo20 pa3eumus — nymem
0002awenus 4y8CmMEeHH020 ONbIMA, OP2AHUZAYUU NPEOMEMHO-NPAKMUYECKOU 0esIMebHOCTU,

* nponedesmuueckull xapakmep o0yueHus: no0O0p 3a0aHull, NOOLOMABIUBAIOWUX VUAUWUXC K
BOCNPUSIMUIO HOBLIX MEM,

* Jughghepernyuposantbvlii ROOX00 — C YUEMOM CHOPMUPOBAHHOCU 3HAHUU, YMEHULl U HABBIKOS,
ocywecmensieMvlli. npu  GblOeNieHuU  CLedyiouux 3manog pabomvl: 6bINOJIHEHUe Oelcmeull 6
Mamepuanu308aHHoll opme, 6 peuesom niane 6e3 Ha2aAOHOU ONoOpPbl, 8 YMCMEECHHOM NIAHE,

* hopmuposanue onepayuu 0OPAMUMOCIU U CEA3AHHOU C Hell 2UOKOCIU MbIULLEHUS,

s passumue 00OWEeUHMENIeKMYANbHbIX YMEHUUl U HABLIKO8 — AKMUBU3AYUS NO3ZHABAMENbHOU
O0esimenbHOCIU. Pa3eumue 3pUmenbHO20 U CIYX08020 80CHPUAMUSL, YOPMUPOBAHUE MbLCIUMETbHBIX
onepayuti;

* AKMUBU3AYUSL eyl 8 OUHCIEE C UX MbIUULIEHUEM,

* 8LIPAOOMKA NONOHCUMENLHOU YHeOHOU MOMUBAYUU, POPMUPOBAHUE UHMEPeCd K NPEOMem),

* hopmuposarue HABLIKOS YUEOHOU 0essMeNlbHOCHU, PA38UMUEe HABbIKO8 CAMOKOHMPOJI.

JI1000u yueOHbvlll Mamepuan HyHCHo UCHOIb308AMb O/ YOPMUPOBAHUS Y HUX PA3IUUHBIX NPUEMOB
MbICIUMENLHOU OesIMebHOCMU, OJ1 KOPPEKYUU HeOOCMAMKO8 UX PA3GUMUsL.

Paboma cmpoumcsa ¢ yuemom  credyrowux ocobennocmeli  00yyeHus aneebpvi: HeOONbULOl
(0o3uposanusiii) 0b6vem nooayu mamepuainda, no020mMosumenbHble YNPAdCHeHUs (YCmHubll cuem),
NOCMOsAHHOe NOBMOpeHUue U 3aKpenjieHue Mamepuand, UCHONb308aHUe HAAAOHOCMU U C643b C
JHCU3HBIO, CMEHA 8UA08 dessmelbHoCmU Ha ypoke. Ha ypoxkax mamemamuxu Heobxo0umo cozo0asambv
ONMUMANbHbIE YCNO08USL O YCBOEHUs 6A308020 Mamepuand, KOMOPbIL OCYWeCmBIsemcs 6
coomgememeuu ¢ NpuHyunom oocmynnocmu. Mamepuan Oondicen Oblmb NO COOEPAHCAHUIO U
06vemy, nocunbHbIM 015 yuaujeeocs. Ilpoyecc 08nadenus mamepuaiom cmpoum Ha MHO2OKPAMHOU
MPEHUPOBKE 8 NPUMEHEHUU NOTYYEHHBIX 3HAHUIL.

Ypoxu uawe 6ceco umerom cueoyrowyro cmpykmypy: 00s13amenbHbulll NCUXOI0SUYECKULU HACMPOLL
Ha YpoK, MOMuU8ayusi, UHmMpued,, npoeepKa OOMAwHe20 3a0aHUs, YCMHbIL Cuem, aKmyaiu3ayus
3HAHUL, U3YYEHUe HOBOU MmeMbl C 00A3aMeNbHbIM UCNONb308AHUEM HA2ISIOH020, PA30AMOYHO20
mamepuana, ucnonvzosanue HKT mexuonozuu; 3axpeniienue HO8oU memul («coenati no oopasyyy,
npuoymail noOoOHbLL npumep); nosmopenue, opmuposanue ymenuil (Hauou owuobKy, 3a0aqu
noobupaem npaxmu4ecKoll HanpasieHHOCmu), no0sgedeHue UMo208 YPoKo8 (OYeHKa, CAMOOYEHKA).

Llenv  yuebHOU pabomvl ¢ OaHHLIMU OembMU — He MONbKO 0amb HYJCHble 3HAHUA,
NPeOyCMOMPEHHbIE WKOAbHOU NPOSPAMMOU, HO U, YUUMbIEAs: NAMOLO2UYeCcKUe NPOSGICHUs 6
pazeumuu 0oemetl, - UX COYUANLHYIO PeadUIUmayuio.

Yuenuxu  obyuaromca no yuebnuxam ons 06ujeobpazoeamenvhvlx KiAccog O0ns 7 Kiaccd, co
CReYUuanbHbIMU, YUUMBIBAIOWUMU 0CODble 00pa3zosamenbhbie NOMPeOHOCIU, NPUTOHCEHUAMU U
OUOAKMUYECKUMU — MAmMepuanamu  (MpeuMyujeCmeeHHoe  UCHONb306aAHUe — HAMYPATbHOU U
UNTIOCMPAMUBHOU HA2TIAOHOCMU), 00eCnedusarwumM pearu3ayuro npocpammsl KOPPeKYUOHHOU
pabomol, HANPABIEHHYIO HA cheyuanrbHyto nodoepaicky oceoenus OOl OOO. Cpeocmesa obyuenus
codepocam camvle BadCHble NPUBHAKU O00beKma, U No B03MONCHOCMU 0e3 O0ONOIHUMETbHbIX
HecyuwecmeenHvlx oOemainel, Cpeocmea HA2IA0HOCmMU O00CmYnHule OJil NOHUMAHUS, UMEem
docmamouHwlil pasmep, yemxue NOONUCHU.

['eomeTpus sBAsSETCS OAHMM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHAa OOECHeunBaET
U3y4YeHUe APYTuX AUCUUIUIMH. B IepByro oudepenp 3TO OTHOCUTCA K IIPEAMETaM €CTECTBEHHO-
HAay4yHOTO IMKJAa, B YaCTHOCTH K ¢u3uke. Pa3BuTue JIOrMuecKoro MbIIIJICHUS y4alluxcs IMpU
00y4eHUH TeOMETPUHU CIIOCOOCTBYET YCBOCHHUIO MPEIMETOB I'yMaHUTapHOro nukia. [Ipakrnyeckue
YMEHHSI M HaBBIKM T'€OMETPHUYECKOTO XapakTepa HEOOXOIUMBI JUIsl TPYIOBOHM JAEATEIbHOCTU U
npo¢eccHOHaTBLHON MOATOTOBKY IIKOJIBHUKOB. Pa3BuTHE y yyamuxcs NpaBUIbHBIX MPEICTABICHUN
O CYIIHOCTH M TMPOUCXOXKICHUM TE€OMETPHUYECKUX aOCTpakiui, COOTHOIIEHHH peajlbHOro U
UJICaIbHOI0, XapaKTepe OTPaXECHUS MATEeMaTU4YECKOM HAyKOH SBJICHUM U IIPOLIECCOB PEAIBHOIO
MHpa, MECTE T€OMETPUM B CHCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHMS B HAYYHOM
MO3HAHUU M B NPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHs ydallluXcs, a



Takke (OPMUPOBAHUIO KAYECTB MBIIUICHUS, HEOOXOMUMBIX [UIsl QJaNTallid B COBPEMEHHOM
WH(pOPMAITMOHHOM OOIIIECTRE.

TpeOyst OT ydyammxcs YMCTBEHHBIX M BOJIEBBIX YCHJIMHM, KOHIEHTPAIIMM BHUMAHUSI, aKTUBHOCTH
Pa3BUTOTO BOOOpaXEeHHsI, TEOMETPUs Pa3BUBAET HPABCTBEHHBIC YEPThHI JTUYHOCTU (HACTONYHUBOCTD,
LEJICYCTPEMIIEHHOCTb,  TBOPYECKYKHD  AKTUBHOCTb,  CaMOCTOSITEJIbBHOCTb,  OTBETCTBEHHOCTb,
TPYIOI00UE, TUCIUILUIMHY U KPUTHUYHOCTh MBIIUJICHHS) U YMEHUE apryMEHTHUPOBAHHO OTCTauBaTh
CBOM B3TJISIbI U YOSKICHUS, a TAKIKE CIOCOOHOCTh MPUHUMATh CAMOCTOSTEIILHBIC PEIICHUS.

['eomeTpus CylIeCTBEHHO pacHIMpPsiET KPYro3op Yy4yalluxcsi, 3HAKOMsS KX C HHIYKUHEH U
nenykuued, oO0O0O0IIeHHeM © KOHKpETH3alluel, aHaIM30M W CHHTE30M, KiacCupuKamuen u
cUCTeMaTu3aluel, abcTparupoBaHHEM, aHajorueil. AKTHBHOE HCIIOJNb30BaHME 3a7ad Ha BCEX
sTanax yueOHOTO Mpolecca pa3BUBAeT TBOPUECKUE CIIOCOOHOCTH HIKOJIBLHHUKOB.

IIpu oOyuyenun reomerpuu GOPMHUPYIOTCSA YMEHHS M HaBBIKM YMCTBEHHOTO Tpylna —
IJITAHUPOBAHUE CBOEH pabOThI, MOUCK PAllMO HAIBHBIX MyTeH €€ BBIMOIHEHUS, KPUTUUYECKAs OLICHKA
pe3ynbraToB. B mporiecce 00yueHus reoMeTpUr IIKOJbHUKU JOJDKHBI HAYYUThCS U3JIAaraTh CBOU
MBICITH SICHO M MICUEPIIBIBAIOIIE, TAKOHHYHO U €MKO, MPUOOPECTH HABBIKH YETKOTO, aKKYpaTHOTO U
IPAMOTHOTI'O BBIIIOJIHEHHSI MATEMaTUYECKUX 3aIIACEN.

Baxwneimed 3agayeil IIKOJBHOIO Kypca TE€OMETPUH SABJISETCS PA3BUTHE JIOTUYECKOTO
MbIIUIeHusT y4damuxcs. CaMu  OOBEKThl TE€OMETPHUYECKHX YMO3AaKIIOYEHH | TPUHATHIE B
TCOMETPHUH TIPABHUIIA UX KOHCTPYUPOBAHHS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHHI OOOCHOBBIBATH
U JOKa3blBaTh CYXKJICHHUsI, IPUBOJUTH YETKHUE OIPEACIICHUS, PA3BUBAIOT JIOTUYECKYI0 UHTYHULUIO,
KpaTKO M HarJIAJHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOEHUN U ydaT UX NPUMEHEHUI0. Tem
caMbIM TE€OMETpHsl 3aHUMaeT Beayllee MecTo B (OPMHPOBAHMH HAYYHO-TEOPETHUECKOTO
MBIIICHUSI IIKOJBHUKOB. PackpbiBas BHYTPEHHIOIO TapMOHHUIO MaTeMaTukd, (opmupys
MOHUMAaHUE KPAacoThl M H3SIIECTBA MAaTEMaTHYECKUX PACCYKICHHM, CIIOCOOCTBYSI BOCIPHUSTHUIO
reoOMeTpUuYecKuX (HopM, YCBOCHHUIO TTOHSATUS CUMMETPHUH, T€OMETPUSI BHOCUT 3HAYUTEIbHBIN BKJIa/
B JCTETUYECKOE BocmHTaHue ydyamuxcs. E€ u3ydeHuwe pa3BuUBaeT BOOOpa)KEHHE HIKOJIBLHUKOB,
CYILIECTBEHHO 00OTalaeT U pa3BUBAET WX MIPOCTPAHCTBEHHBIE MIPEICTABIICHUS.

OcHoOBHBIE LIeJIM Kypca:

* OBJAQJCHHE CHUCTEMOM MaTeMaTMYeCKMX 3HAaHMM W  yMEHMH, HEOOXOIUMBIX B
MPaKTUYECKON AESITeIbHOCTH, IPOAOIKEHUST 00pa30BaHMs;

* npuoOpeTeHne OMNbITa IUIAHUPOBAHUS M OCYLIECTBICHMS aJTOPUTMUYECKOH NesSTeTbHOCTH,

¢ OCBOCHHE HABBIKOB U YMCHHﬁ IMpOBCACHUA JOKa3aTCJILCTB, 000CHOBaHHUS BI>I60pa
peLIeHui;

* pHOOpeTeHNe YMEHUH SICHOTO U TOYHOTO U3JI0’KEHUS MBICIIEH;

* pa3BUTh NPOCTPAHCTBEHHBIE MPEACTABICHUS U YMEHHs, IOMOYb OCBOUTh OCHOBHBIE (haKThl U
MCTOABI TNITAHUMETPUU;

* HAy4UTh I0Jb30BATHCSA T€OMETPUUECKUM SI3BIKOM JUIsl ONTMCAHUS IPEAMETOB.

® OBJIAJICHUC KOHKPCTHBIMM MATEMATUUYCCKHMU 3HAHUSIMH, H€O6XO}II/IMI>IMI/I AJId TPUMCHCHU A
B TPaKTHYECKOHN JEATENBHOCTH, JJI1 M3YyYEHUS CMEKHBIX OUCLUIUINH, U1 MPOJOJIKEHUS
o0pa3oBaHUs;

*  UHTEUIEKTyaJbHOE  pa3BUTHE  ydalmuxcs, (OPMUpOBAHME  KaueCTB  MBILIUICHUS,
XapPaKTCPHBIX JJIA MaTeMaTHIeCKOMN ACATCIIbHOCTH U H€06X0)II/IMBIX JJIA HOBCGI[HGBHOI\/'I KHU3HU,

* (¢dopMmHpOBaHME TMpEICTaBICHUH 00 HIESIX W METoJaX MaTeMaTHKH, O MaTeMaTUKe Kak
(dhopme orrucaHus U METOJIE TIO3HAHUS JIEHCTBUTEIILHOCTH;

* (opMHUpOBaHME TMPEACTABICHUH O MaTeMaTUKe KaK YacTH OOIIeYeTOBEYECKON KyJIbTYpHI,
IIOHUMAaHUA 3HAYUMOCTHU MaTEMaTHUuKHU IJIs1 06HIGCTBCHHOFO mporpecca.

N3ydyeHne TreoMeTpUM BHOCHUT BKJIaJ B  pPa3BUTHE JIOTUYECKOTO  MBILIUIEHHSA, B
dbopMupoBaHUe TOHATHS JAOKa3aTenbcTBa. Ha ocHoBanum TpeOoBanuii ['ocynapcTBeHHOTO
00pa3oBaTEeNbHOIO CTaHAApTa B COJCPKAHUU TPENIoiaraeTcsl peaanu3oBaTh akTyalbHbIE B
HacTosIee Bpemsd KOMHGTGHTHOCTHBIﬁ, JIMYHOCTHO OpHeHTHpOBaHHLIﬁ, I{eflTeJ'II)HOCTHI)II\/'I
MOJIXOJIbl, KOTOPBIE ONPEAEIAIOT 3aAa41 00yYeHHUSI:



> [IponomkuTh OBIAJCHWE CUCTEMON TE€OMETPUYECKUX 3HAHUN M YMEHHH, HEOOXOIUMBIX
Ui TPUMEHEHUS B [PAKTUYECKOW  JEATEIbHOCTH, M3YYEHHS CMEKHBIX JIUCIUIUIUH,
MIPOJIOJDKEHHS 00pa30BaHUs.

> [IpolODKUTh  HHTEIUICKTyallbHOE  pa3BUTHE, (OPMHUPOBAHHE KA4eCTB JIMYHOCTH,
HEOOXOUMBIX 4YEJIOBEKY Ui TOJHOLIGHHOW JKM3HU B COBPEMEHHOM OOIIECTBE; SICHOCTH U
TOYHOCTH MBICIH, KPUTUYHOCTU MBIIUICHUS,, MUHTYHIMH, JIOTHYECKOTO MBIIUICHHS, 3JIEMEHTOB
QITOPUTMHUYECKON KYJIbTYPBI, MPOCTPAHCTBEHHBIX MPEICTABICHHA, CIIOCOOHOCTH K TIPEOAO0ICHHIO
TPYAHOCTEH;

> @opMmupoBaTh TPEICTABICHHUS 00 HIEAX M METOJaX MAaTeMaTUKH KaK YHHUBEPCAIBHOTO
S3bIKa HAyKU M TEXHUKH, CPEJCTBAa MOJCITUPOBAHUS SIBICHUHA W MPOIECCOB;

> BocnuTelBaTh KyJNbTYpy JIMYHOCTH, OTHOIIEHHWE K TEOMETPpUM KaK K YacTu
OO0IICUeTIOBEYECKON KYJIbTYphl, MOHUMAHHE 3HAYMMOCTH T€OMETPUH JJS HAYyYHO-TEXHHUYECKOTO
nporpecca.
B npoyecce peanuzayuu odbpazosamenvHoil npocpammsl N0 2eoMempul peuaromcs KoOppeKyuoHHo-
passusarowjue 3a0a4u.
* KOppeKyus 6HUMAHUsl (NPOU3BONbHOE, HEeNpOU3BOIbHOE, YCMOUYUBOe, NepeKioyeHue SHUMAHUS,
yeenuuerue 00vEMa BHUMAHUS) NYMEM BbINOIHEHUS YNPAXCHEHU, 3a0AHULL,
* KOppeKyus u pazeumue CsA3HOU YCMHOU peuu (pe2yaupyrowjas yHKyus, RIaHupyrowas QyHKyus,
ananusupyrowas QyHKyus, opgosnuyecku npasuibHoe npousHouleHue, NonoiHeHue u obozaujenue
NACCU8HO20 U AKMUBHO20 CIOBAPHO20 3aNAcd, OUANOSUYECKAs U MOHONO2UYECKAs peyb);
* KOppeKkyusi U pazsumue Namamu (KpamKo8peMeHHOU, 001208PeMeHHOU) NYymém 6blNOIHeHUs
VIPANCHEHUL,
* KOppeKyus U passumue 3pumeibHo20 80CHPUSMUSL,
* pazeumue ciyxo8020 60CHPULMUSL
* KOppeKyus u passumue makmuibHo20 60CHPUIMUSL,
* KOppeKyus u pazeumue MeiKou MOmMOpuKu Kucmeil pyK (ghopmuposanue pyuHol ymeiocmu,
paseumue pummMudHOCmu, NIAGHOCMU, COPA3ZMEPEHHOCIMU OBUNCEHUTL);
* KOppeKyus U pazeumue MblCIUMENIbHOU OesmelbHoCmuy (onepayuil aHaiu3a u cuxmmesd,
8bIAGNEHUSL 2NAGHOU MbICAU, YCMAHOBIEHUE JIO2UYeCKUX U NPUYUHHO-CTIeOCMBEHHbIX C8s3ell,
NIAHUPYIOWAsL PYHKYUS MbIUUTEHUS),
* KOppeKkyus U passumue JIUYHOCIHBIX KAYecme YHaujuxcs, SMOYUOHATbHO-80NEB0l cghepul
(HABLIKOB CAMOKOHMPOJIS, YCUOUUBOCTNU U 8bIOEPIHCKU, YMEHUS 8bIPANCANL C80U UYECMEA).

II. Ilnanupyembie pe3yabTaThl 0CBOCHUS Y4eOHOI0 NpeaMeTa

IIporpamma obecrieunBaeT AOCTHXKEHHE CIEAYIOIUX Pe3yJbTaTOB OCBOEHHsS 00pa3oBaTeNbHOU
IIPOrpaMMbl OCHOBHOI'O OOLIIETO 0OPa30BaHHUS:

JIUYHOCMHbIE:

1) ¢opmupoBaHuE OTBETCTBEHHOIO OTHOUIEHMSI K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
o0yJaromuxcs K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHMIO M
MO3HAHUIO, BBIOOPY NanbHeWmero odpa3oBaHMs Ha 0a3e OPHUEHTUPOBKUM B Mupe mnpodeccuit u
npo¢eCcCHOHATIBHBIX MIPENNIOYTEHNUH, OCO3HAaHHOMY MOCTPOCHUIO WH/IUBUTYAIbHOM
00pa30BaTeNbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX [T03HABATEIBHBIX HHTEPECOB;

2) ¢opmHpoBaHUE LEIOCTHOIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

3) ¢opMupoBaHNe KOMMYHHKAaTMBHON KOMIIETEHTHOCTH B OOLIEHMH M COTPYIHHUYECTBE CO
CBEPCTHUKAMHM, CTApIIMMU U MJIAAIIMMU B 00pa3oBaTesIbHOM, OOLIECTBEHHO MOJIE3HOM, Y4eOHO -
UCCIIEI0BATENLCKOM, TBOPUECKOM U IPYTUX BUJAX JAEATEINbHOCTH;



4) ymeHHe SICHO, TOYHO, I'PaMOTHO H3JlaraTb CBOM MBICIM B YCTHOM M NHCbMEHHOM peuw,
MOHUMATh CMBICI MOCTaBJIEHHOW 3ajlaud, BBICTPAWBaTh APrYMEHTAIMIO, NMPUBOAMUTH MPUMEPHI U
KOHTPIPUMEPHI;

5) KpUTUYHOCTH MBILIUICHUS, YMEHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJINYATh THIIOTE3Y OT (PaKTa;

6) KpeaTHMBHOCTb MBILIUICHNUS, HWHUIMATUBY, HAaXOJYUBOCTb, AKTUBHOCTb IPU PEUICHUH
reOMETPUUYECKUX 3a/1a4;

7) yMeHHEe KOHTPOJIMPOBATh MPOLIECC U Pe3yNbTaT yueOHOU MaTeMaTUYECKOM 1eATeIbHOCTH;

8) crmocoOHOCTh K AMOIMOHAIIEHOMY BOCIIPUATHIO MaTEMaTHYECKUX OOBEKTOB, 3a/1a4, PELICHHH,
pacCyXIeHHUI;

Memanpeomemmuobie:

1) ymMeHHe caMOCTOSITENIbHO TUIAaHUPOBAThH AIbTEPHATHUBHBIC TyTH

JOCTIDKEHUS 1IeJIel, 0CO3HAaHHO BBIOMpATh Hanboee F3PPEeKTUBHBIE CTIOCOOBI PEIICHUsT y4eOHBIX
Y TIO3HaBaTeNbHBIX 3a]1a4;

2) yMEHHME OCYLIECTBJISITH KOHTPOJb IIO PE3yJAbTaTy MU IO crocoly JAEHCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOX0IUMbIE KOPPEKTUBBI;

3) yMeHue aJeKBAaTHO OIIEHMBAaTh IPAaBWJIBHOCTb WJIM OLIMOOYHOCTH BBIIOJIHEHUS Y4eOHOM
3a/1aun, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PelleHus;

4) oco3HaHHOE BJAJECHUE JIOTUYECKUMHU JEHCTBUSAMHU OIPEICIICHUs IOHATUH, 0000IleHus,
YCTaHOBJICHHSI aHAJIOTHH, KJIacCU(UKAIIMKA HA OCHOBE CAMOCTOATEILHOTO BHIOOpA OCHOBAHUIL

U KpUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

5) yMeHHe ycTaHaBIUBATh MPUYNHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKIIECHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

6) ymeHue co3qaBaTh, MPUMEHSATH M MPeoOpa3oOBbIBATh 3HAKOBO -CHMBOJIMYECKHUE CPEICTBA,
MOJIETN U CXEMBI I PELICHUs] yYEOHbIX U NTO3HABATENIbHBIX 33/1a4;

7) yMeHHE OpraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSITENLHOCTD C YUUTEIEM
Y CBEPCTHHUKAMU: OTIPEJIEIIATH eI, PACIIPEAENIATh (PYHKIUU U POJIA yIYACTHUKOB,

o0mire crnocoObl paboThl; yMeHUE paboTaTh B IPyIIe: HAXOAUThH O0IIee pelIeHHe U pa3penaTh
KOH(MIMKTHI Ha OCHOBE COTJIACOBAHWS TO3WIMKA W y4€Ta HWHTEPECOB; CIyIIaTh MapTHEPA;
(dbopMynupoBaTh, apryMeHTHUPOBATh U OTCTaUBATh CBOE MHEHUE;

8) dbopmupoBaHne U pa3BUTHE YUeOHOW M OOIIENOIb30BATENHCKON KOMIIETEHTHOCTH B 00JacTH
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);

9) popMupoBaHue nMepBOHAYATHHBIX MPEACTABICHUN 00 UACSIX U O METOJIaX MaTeMaTUKHU KaK 00
YHHUBEPCAIBHOM S3bIKE€ HAYKH U TEXHUKH, O CPEICTBE MOJEINPOBAHMS SBJIICHUIN U IPOLIECCOB;

10) yMeHue BHUIETh MaTEMAaTUYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHOH CUTyaluu B APYTUX
TUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

11) ymeHnue HaxoauTh B pa3iMYHbIX UCTOYHHKAX MH(OPMALMIO, HEOOXOAUMYIO AJIS PELICHUS
MaTeMaTHYeCKUX MpoOJieM, M MpeJCTaBlIATh €€ B MOHATHOM (opMme; NMPUHUMATh pelIeHHE B
YCIIOBUSIX HETIOJIHOM U U30bITOYHON, TOUHOW U BEPOSTHOCTHOM MH(pOpManuy;

12) ymMeHHMe NOHUMAaTh W HCIOJIB30BaTh MaTE€MaTHYEeCKHE CPEJCTBAa HArJSAHOCTU (PUCYHKH,
YepTEXKH, CXEMBI U JIp.) AJI WUTIOCTPALMH, HHTEPIIPETALUY, apTyMEHTALlUN;

13) ymMeHue BBIABUTaTh TMIIOTE3bI IIPU PELICHUH Y4eOHBIX 3a/1a4l TTOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKH;

14) ymeHHe NPUMEHATh WHAYKTHBHBIE U JEAYKTHBHBIE CIIOCOOBI pACCyXJEHUH, BUAETh
pa3iMyYHbIe CTPATEeruy pelleHus 3a1auls) NOHUMaHue CYIIHOCTH aJTOPUTMHUYECKUX MpeInuCcCaHui
U YMEHUE IEUCTBOBATh B COOTBETCTBHUHU C IIPEITIOKEHHBIM aITOPUTMOM,;

16) ymeHHne caMOCTOSITEIbHO CTaBUTh €M, BHIOMPATh U CO3/1aBaTh AJTOPUTMBI JUIS PELICHUS
y4eOHBIX MaTeMaTHYECKUX MpooeMm;

17) ymeHue miaaHUpOBaTh M OCYUIECTBIIATH AESTENbHOCTb, HAIPABJIEHHYIO Ha peIllleHue 3ajad
HCCIIEIOBATEIBCKOTO XapaKTepa;

npeomemmole.



1) oBnasenue 0a30BBIM NOHATHUHHBIM ammapaToM IO OCHOBHBIM pasfeliaM COJAEp)KaHus;
npeacTaBieHre 00 OCHOBHBIX M3YYaeMbIX IMOHATHSX (YMCIIO, TeomMeTpuyeckas (urypa, BEKTOD,
KOOP/MHATHI) KaK BKHEMIIMX MAaTEMaTHYECKHX MOJIEINISAX, MO3BOJSIONIMX ONKMCHIBATh U M3y4aThb
peabHbIE TPOLIECCHI U SIBIICHUS;

2) ymeHue paboTaTh ¢ T€OMETPUYECKUM TEKCTOM (aHAJIM3UPOBaTh, M3BICKATh HEOOXOIUMYIO
UHPOPMAIHIO), TOYHO M TI'PAaMOTHO BBIP@XKaThb CBOM MBICIIM B YCTHOM M NHCBMEHHOW PEYH C
NPUMEHEHHEM MaTeMaTHYeCKOH TEPMHHOJIOTUM M CHMBOJIUKH, MCIOJIB30BAaTh PA3IUYHBIC S3BIKU
MaTeMaTuK{, NOpPOBOAWTH  KacCH(UKamuu, JOTH4YecKue  OOOCHOBAaHMS,  JIOKAa3aTEeNIbCTBA
MaTeMaTHYECKUX YTBEPKICHUIA;

3) oByasieHNe HABBIKAMH YCTHBIX, TMCHMEHHBIX, HHCTPYMEHTAIBHBIX BBIYHUCIICHHI;

4) oBiaZiecHWE TE€OMETPHUYECKUM SI3BIKOM, YMEHHUE HCIIOJIb30BaTh €ro JUIsl ONMUCAHUS MPEIMETOB
OKPY’KaIOIIEro MHpPa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH U M300pa3UTEIbHBIX YMEHHH,
npuoOpeTeHne HaBBIKOB TEOMETPHUECKUX MOCTPOCHU;

5) ycBoeHHE CHCTEMAaTH4YeCKMX 3HAHMH O IUIOCKMX (Urypax M HMX CBOWCTBAaX, a TaKkKe Ha
HAarJsiIHOM YPOBHE — O TIPOCTEHINMX MPOCTPAHCTBEHHBIX TelaxX, YMEHUE TPUMEHATh
CHCTEeMaTH4YEeCKHE 3HAHUS O HUX JJISl PEIICHUS] TEOMETPHUYECKUX U MPAKTUIECKUX 337134,

6) yMeHue H3MEpATh UIMHBI OTPE3KOB, BEJIWYHMHBI YIJIOB, HCIOJNB30BaTh (OPMYIBI s
HaXO0K/ICHHUS IEPUMETPOB, TUIONIa e 1 00BEMOB T€OMETPUYCCKHIX (UTYD;

7) yMeHWe TNPUMEHATh HW3YyYEHHBIE TOHSATHS, PE3YJIbTaThl, METOAbI JJs pEeHICHUs 3amad
NPaKTHYECKOTO XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C HCIIOJb30BaHHEM MpU
HEOO0XOAMMOCTH CIIPABOYHBIX MAaTEPHATIOB, KaJIbKYJISATOPA, KOMITBIOTEPA.

Il. Conep:xanue yueOHOT0 nmpeaMera

Harasanass reomerpusi. Harmsimueie mpenctaBieHUss O MPOCTPAHCTBEHHBIX (urypax: Kyo,
napajjiesienune], IMpu3Ma, NOUpaMuja, Iap, cdepa, KoHyc, wwiuHAp. M3o0paxkenue
npocTpaHcTBeHHbIX ¢uryp. Ilpumepsl ceuenuit. MHororpanuuku. [IpaBuiibHbIE MHOTOIpPaHHUKHU.
IIpumepsl pa3BEPTOK MHOIOIPaHHUKOB, [IWJIMHPA U KOHYCA.

[Tonsitue 06bEMa; enuuUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajlieNenuIea, Kyoa.

I'eomerpuueckue gurypsl. [Ipsamelie u yrisl. Touka, npsMas, miaockocTs. OTpe30K, dyd. YTOIL
Bune! yrios. BeprukanbHble U cMeXHBIE YIiibl. buccekTpuca yria.

[TapannensHble M nepecekaromuecs npsmble. llepnenaukynspHsle npsMbie. TeopeMbl o
NapajuIeIbHOCTH U MEPHEHAMKYISIPHOCTH MNpsAMBIX. llepneHauKynasp W HakJIOHHAs K MPSAMO.
CepenMHHBIN IEPIEHANUKYIISIP K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. CBOKWCTBAa OMCCEKTPUCHI YIJIa U CEPEIUHHOTO MEPIEHANKYISPA K
OTPE3KY.

TpeyronbHuk.  BpicoTa, MenuaHa, OuccekTpuca, CpeiHssl  JIMHUSA  TPEYroJIbHHKA.
PaBHOOe/ipeHHbIE M PAaBHOCTOPOHHHUE TPEYrOJIbHUKH; CBOWCTBA M NPU3HAKU PaBHOOEIPEHHOTO
TpeyrojbHuKa. [Ipu3Haky paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuka. COOTHOIIEHUS
MEXJly CTOPOHAMH U YIJIaMU TPEyroJIbHUKA.

Cymma yrioB TpeyroiapHuka. Buemnue yribl TpeyronbHuka. Teopema ®aneca. [lomoGue
TpeyronbHUKoB. IlpusHaku momobus TpeyronbHUKOB. Teopema IIudaropa. Cunyc, kocunyc,
TAQHI'€HC, KOTAHI'€HC OCTPOro yria MNpSIMOYroJIbHOTO TpeyrosbHuka U yrinoB oT 0 mo 180°;
IIPUBECHUE K OCTPOMYy yriy. PemieHne npsMOYrojibHBIX TpPEyrojJbHUKOB. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. DOPMYIIbI, CBSI3bIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
OJIHOTO M TOTO € yria. PelieHne TpeyrolbHHKOB: TEOpEMa KOCHHYCOB M TEOpEMa CHHYCOB.
3ameuaTesbHbIE TOUKH TPEYrOJbHUKA.

YersipexyronpHuk. [lapannenorpamm, ero coiicTBa M mHpu3Haku. [IpsMOyroibHUK, KBajpar,
poMO, UX CBOICTBA U MpU3HAKU. Tpamnenus, cpeaHsist TUHUS Tparenuu.

MHoroyroiasHuK. Beimykiible MHOroyrojJbHUKH. CyMMa yIJIOB BBIITYKJIOIO MHOTOYI'OJBHUKA.
[IpaBriibHBIE MHOTOYTOJIBHUKH.



OxpyxHocTh U Kpyr. [yra, xopna. Cekrop, cerMeHT. LleHTpanbHbIi yroj, BIMCAHHBINA Yrodi,
BEIMYMHA BIIMCAaHHOTO YyIiIa. B3auMMHOE pacnonoXeHwe TMpsAMOM M OKPYKHOCTH, IBYX
oKkpykHOCTeH. KacarenbHasg U ceKylas K OKPYKHOCTH, UX CBOMCTBAa. BriMCaHHbIE M ONKHCAHHBIE
MHOIOYroJbHUKHA. OKpYy>KHOCTb, BIIMCAaHHAas B TPEYrOJbHUK, U OKDPYKHOCTb, OIMCAHHAs OKOJIO
TpeyroJIbHUKA. BivicaHHbIE U OIIMCAaHHBIE OKPYKHOCTH IPABUJIBHOIO MHOI'OYTOJIbHUKA.

I'eomerpuueckue npeodbpaszoBanus. [lousarue o paBenctse puryp. [loHsTrue o JBUKEHUU: oceBas
U LEHTpaJbHas CHUMMETpPUH, MapauIeNbHbIA HepeHoc, moBopoT. Ilonarue o momobuum ¢uryp u
TOMOTETHH.

[TocTpoenust ¢ moMouUIbl0 LUPKYJIS U JUHEWKH. OCHOBHBIE 33Jaud Ha IOCTPOEHUE: JIEIEHUE
OTpe3Ka IIONOJIaM; IOCTPOEHHUE YIVIA, PABHOTO JAaHHOMY; IIOCTPOCHHE TPEYrOJbHUKA IO TPEM
CTOpPOHaM; IOCTPOEHHE MEPIEHAMKYIApa K NPSAMOW; MOCTPOCHHE OMCCEKTPHUCHI yria; JelIeHUEe
OTpe3Ka Ha /1 PaBHBIX 4acTe.

Pemrenne 3ama4 Ha BBIYMCIICHHE, OKA3aTEIbCTBO M IIOCTPOCHUE C HCIIOIb30BAHMEM CBOMCTB
W3y4YEHHBIX QUTyp.

HN3mepenue reoMerpu4yeckux BeJIMYHH. JUMHA oTpe3ka. PaccTosiHuEe OT TOYKH 10 IIPSIMOM.
Paccrosnue Mexny napamuieabHbIMU IPSIMBIMU.

[IepumMeTp MHOTOYrOJIBHUKA.

JUIMHa OKPY>KHOCTH, YUCJIO; AJIMHA IYTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBHE MEXKJY BEIMYMHOW LICHTPAJIBHOIO yrja U JJIMHOW Jyra
OKPY>KHOCTH.

[Tonarue uromanu miockux ¢uryp. PaBHococTaBnenHble U paBHOBenukue ¢urypsl. [lnomans
npsamoyrosnbHuka. [lnomaau mapamienorpamma, TpeyronbHMKa M Tpaneuuu. [lnomans
MHOroyrojgpHuka. Ilmomans kpyra u miuomanb cekropa. CoOOTHOIIEHHE MEXIy IUIOMIAIIMU
Mo00HBIX pUryp.

Pemrenue 3a1a4 Ha BBIYHMCIICHUE M JOKA3aTEIbCTBO C UCTIONB30BAHUEM M3YYEHHBIX (POPMYIL.

Koopaunarel. Ypasaenue npsamoi. Koopaunatsl cepeaussl orpeska. dopmyna paccTosHus
MEXIYy IBYMs TOYKaMU IIJIOCKOCTH. Y pABHEHUE OKPYKHOCTH.

Bekropsbl. /JlnuHa (Monyns) BekTopa. PaBeHcTBO BekTOpoB. KosuiMHeapHble BEKTOpBI.
Koopaunats!l BeKTOpa. YMHOKEHHE BEKTOpPA Ha YKCIIO, CYMMa BEKTOPOB, PA3JI0KEHHUE BEKTOpA IO
JBYM HEKOJUIMHEApHbIM BeKTOpaM. CKaJIIpHOE IIPOU3BENECHNUE BEKTOPOB.

TeopeTnko-MHOKeCTBEeHHbIE MOHATHSA. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJJaHIE€ MHOXECTB
NEPEeYNCICHUEM DJIEMEHTOB, XapaKTepPUCTHUECKUM cBoMCTBOM. [loamHoxecTBO. OOBEAMHEHHE U
IIepeCceYeHrEe MHOKECTB.

JieMeHTHhI JIOTHKHU. OnpeneneHue. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jloka3areabCcTBO OT
npotuBHOTO. Teopema, oOpaTtHas ganHoi. [Ipumep u KoHTpIIpUMED.

[ToHATHE O PABHOCHJIBHOCTH, CII€OBAaHUM, YHOTPEOIEHUE JTOIMYECKUX CBA30K eciu ..., mo ..., 8
MOM U MOJILKO 8 MOM ClIyyae, JTIOTUYECKUE CBA3KU U, UTU.

I'eomeTpus B ucropuueckom pazputun. Ot 3eminemepus k reomerpun. [udarop u ero mxona.
®danec. Apxumen. IloctpoeHue mpaBUIBLHBIX MHOTOYTOJBHUKOB. Tpucekiusi yria. KeampaTtypa
Kkpyra. YaBoenue ky6a. Mctopus uucna. 3onoroe ceuenue. «Hauvana» Epknmupa. JI. Ditnep. H. U.
JloGaueBckuii. Micropus naroro nocrynara.

N300perenne MeToza KOOPJIMHAT, MO3BOJIIOLIETO0 NEPEeBOJUTh I'€OMETPHUECKHEe OOBEKTHI Ha
a3bIK anreOpsl. P. [lexapt u [1. depma. [Ipumepsl pa3nuyHbIX cUcTEM KOOPAMHAT HA MJIOCKOCTH.

7 kJjiacc

I'naa 1. HauanbHble reoMeTpuyeckue ceeaeHus (10 yacon)

[Ipocreiimme reoMerpuueckue (GUTYpBl: MpsMas, TOYKa, OTPE30K, Iy4, yroi. [lousTue
paBeHCTBa reoMmerpuueckux ¢uryp. CpaBHEHHE OTPE3KOB U YIIoB. M3MepeHue OTpe3KOB, JUIMHA
otpeska. 3mepenue yrios, rpaaycHas Mepa yriia. CMeXHbIE U BEPTUKAIBHBIC YIJIBI, UX CBOKCTBA.
[lepnenquKynspHBIE IPSMBIE.



Ieab: cucTeMaTU3upOBaTh 3HAHUS OOYHYAIOUIMXCS O MPOCTEHIINX FeOMETPUYECKUX (QUrypax u
UX CBOMCTBAX; BBECTH MOHIATHE PaBEHCTBA (QUTYD.

B nanHOM TEME BBOIATCSA OCHOBHBIE TI€OMETPUYECKHE IIOHATUS M CBOMCTBA IPOCTEHUIIMX
reOMETPHUECKUX (PUTYp HAa OCHOBE HATJISIIHBIX MPEACTaBICHUIN 0Oydaronuxcs myTeM o000IIeHus
OYEBHIHBIX WM HU3BECTHBIX M3 Kypca MaTeMaTHKH |— 6 KJIacCOB T€OMETPHUYECKUX (DaKTOB.
[loHATHE aKcHOMBI Ha HayaJbHOM JTale OOydYyeHHs HE BBOJUTCA, M CaMM aKCHOMbI HeE
dbopmynupyroTcs B sBHOM BuJe. HeoOXxoanMmple HCXOIHBIE IOJOXKEHUS, Ha OCHOBE KOTOPBIX
U3y4aloTCsl CBOMCTBa TreoMeTpuyeckux GUryp, MpUBOIATCS B  oOnuUcaTelabHOH  (opme.
[IpyHUIMIMATBPHEIM ~ MOMEHTOM JAaHHOM TEMBl SBISIETCA  BBEICHHME IIOHATHA PAaBEHCTBA
reOMEeTpHUYECKUX (UTYp Ha OCHOBE HAIVIATHOIO TMOHATHS HanoxeHus. OnpenerieHHOEe BHUMAaHUE
JOJDKHO YIENATHCS IPAKTUYECKUM IPUIIOKEHUSAM T€OMETPUYECKUX TTOHATHM.

I'naBa 2. Tpeyroasnuku (17 yacos)

TpeyronbHuk. IIpu3Haku paBeHCTBAa TPEYroJIbHUKOB. llepnenaukyisap k npsmoil. Menuassl,
OMCCEKTPUCHI U BBICOTHI TPEYrobHUKA. PaBHOOEIPEHHBIN TPEYroJbHUK U €ro CBOMCTBA. 3a1auu Ha
IIOCTPOCHUE C TIOMOILBIO LIUPKYJIS U JIMHEUKH.

Ilesib: BBECTH MOHATHE TEOPEMBI; BEIPAOOTaTh YMEHHE JOKA3bIBaTh PABEHCTBO TPEYTOJIbHUKOB C
IIOMOLIBI0 M3YYECHHBIX IPU3HAKOB; BBECTU HOBBIM Kjacc 3a7ad — Ha IOCTPOCHUE C IOMOILBIO
UHUPKYJIA U JIMHEHKH.

[Ipu3Hakyu paBeHCTBA TPEYTOJbHUKOB SIBJISIFOTCSI OCHOBHBIM pabO4YMM armapaTroM BCEro Kypca
reomeTpun. JlokazaTenbCcTBO OOJBIIEH YacTH TEOpeM Kypca M TakXKe pelieHHe MHOTHX 3aiad
IIPOBOAMTCS IO CIIEAYIOLIEH CXEME: IMOMCK PaBHBIX TPEYrOJbHUKOB — OOOCHOBAHME MX PAaBEHCTBA
C IIOMOILBIO KaKOT0-TO IIPU3HAKA — CIIEACTBHS, BHITEKAIOIUE U3 PABEHCTBA TPEYT OJIbHUKOB.

[IpuMeHeHrne PU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB IIPU PEIIEHUM 337ad JAe€T BO3MOKHOCThb
IIOCTENIEHHO HAKAIUIMBATh OIBIT MPOBEACHUS JOKA3aTEIIbHbIX paccyxaeHui. Ha HagampHOM 2Tamne
M3yYeHUs] M NMPHUMEHEHHs MPHU3HAKOB PaBEHCTBA TPEYrOJbHUKOB L€JIeCO00pPa3HO HCIOIb30BATh
3aJ1a4M ¢ TOTOBBIMU YEPTEKAMH.

I'nasa 3. [Mapanienbusbie npsimeble (13 yacos)

[Ipu3Haky mapamenbHOCTH  HpsIMBIX. AKCHOMa HapauieldbHbIX — HpsiMbix. CBolcTBa
MapaJUICIbHBIX MPSAMBIX.

Ileab: BBECTH OJHO M3 BAXHEHIIUX MOHATHM - MOHATHE NApAJJIENbHBIX NPSAMBIX; JaTh IEPBOE
npejcTaBIeHHe 00 aKcMoMax M AaKCHMOMAaTH4eCKOM METOJilé B TE€OMETPHUU; BBECTH aKCUOMY
MapaJUIEIbHBIX IPSIMBbIX.

IIpu3Haku U cBOiCTBa MapajieNbHBIX MPSMBIX, CBA3aHHBIE C yIJIaMH, O0Opa30BaHHBIMHU MpU
NEepeceueHu  JBYX  MpsAMBIX  CeKyled  (HakpecT  JIeXallUMH,  OJHOCTOPOHHHMH,
COOTBETCTBEHHBIMH ), IIUPOKO MCIOJB3YIOTCS B AaJIbHEHIIEM MPU U3YUYEHUHU YEThIPEXYrOJIbHUKOB,
MOJI00HBIX TPEYTOJILHUKOB, IIPU PELICHUH 3a]1a4, & TAKXKE B Kypce CTEPEOMETPHH.

I'naa 4. CooTHOIIEHNSI MeKTY CTOPOHAMM U yIJjIaMu TpeyroabHuka (18 uacos)

Cymma yrioB TpeyroibHuKa. COOTHOIIEHHE MEXJy CTOPOHAMU U YyIJIaMH TPEYroJbHUKA.
HepaseHnctBo Tpeyronbauka. [IpsMoyronbHbie TPEYyroJIbHUKH, UX CBOMCTBA U IIPU3HAKU PAaBEHCTBA.
PaccrosiHne or TOUkM A0 npsMoM. PaccrosiHMe Mexay mapajuiesbHbIMU NpsAMbIMU. [locTpoeHue
TPEYroJIbHUKA 10 TPEM DJIEMEHTaM.

Ileb: paccMOTpPETh HOBBIE HHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nmanHO# Teme nOKa3bIBaeTCs OJHA M3 BAXKHEHUIIMX TEOPEM T'€OMETPUU — TEOpPEMA O CyMME
yriaoB TpeyronbHuka. OHa TMO3BOJISIET JaTh KJIACCU(UKALMIO TPEYroJbHUKOB IO  yrilaM
(OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBINA, TYIOYTOJIbHBIHN), @ TaK’K€ YCTaHOBUTh HEKOTOpbIE CBOWCTBA U
MIPU3HAKY PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.



[TonsiTe paccTostHUS MEXAy NapajUIebHBIMH TPSIMBIMH BBOJUTCS Ha OCHOBE JOKa3aHHOM
NpeaABapUTCIIbHO TCOPEMBI O TOM, YTO BCC TOYKH Ka)KI[Oﬁ N3 ABYX TMapajlICIIbHBIX IMPAMBIX
PaBHOYAAJIEHBI OT IPYroil mpsiMOM. DTO MOHITHE UTPAET BAXKHYIO POJIb, U YACTHOCTH UCIOJIb3YETCS
B 33/1a4ax Ha MOCTPOECHHUE.

[Ipu pemennu 3a/1a4 Ha MOCTPOCHUE B 7 KIIACCE CIEAYET OIPAHUYUTHCS TOJIBKO BBIMOIHEHUEM U
OIHMCAaHUEM MOCTPOCHHS UCKOMOW (UTYpbl. B OTAENbHBIX clyyasx MOKHO IIPOBECTH YCTHO aHAIH3
U JI0Ka3aTeJIbCTBO, a AJIEMEHThI MCCIEAOBAHUS JOJKHBI MPUCYTCTBOBATH JIMILL TOTNA, KOI/Ia 3TO
OTOBOPEHO YCIOBUEM 3aauH.

IToBTOpenue. Pemenue 3agay. (10 yacon)

Heawb: IloBropenue, 000OIICHWE M CHCTEMAaTW3allds 3HAHUH, YMEHUH W HAaBBIKOB 3a KypC
reOMETpHUH 7 Kilacca.

TpeOoBaHMs K YPOBHIO NOJATOTOBKHU 00y4alIMUXcs B 7 Kjacce

B xonme mnpenogaBanus reoMeTpuu B 7 Kiacce, paboTel Hax (HOpMUpOBAHHEM Y
o0ydJaroImuxcs MepeYrcICHHBIX B MPOrpaMMe 3HAHUN M YMEHUH clenyeT oOpamarh BHUMaHUE Ha
TO, 4TOOBI OHU OBJIA/IEBAJIU OBJIAJIEBAIM YMEHMAMH 001ey4e0HOr0 XapaKTepa, pa3sHo00pa3HbIMU
CNoco0amMu /1esiTeJIbHOCTH, IPHOOPETAIIH OTIBIT:

IUTAHUPOBAHMSI U OCYILECTBIICHUS aJlTOPUTMUYECKON NEeSTETbHOCTH, BBIIOJIHEHHS 3alaHHBIX
Y KOHCTPYMPOBAHHUSI HOBBIX QJIFOPUTMOB;

peleHns. pa3sHOOOPa3HbIX KJIACCOB 3ajauy M3 pa3jMYHBIX Pa3/eloB Kypca, B TOM YHUCIE
3aja4, TpeOyIOIUX OUCKA IYTH U CLIOCOOOB pelleHMs;

UCCJIEIOBATEIbCKON  JEATENIbHOCTH, Pa3BUTHUS MJAEH, MPOBEIEHUS OSKCIIEPUMEHTOB,
0000111eHuS, TOCTAaHOBKH U ()OPMYITMPOBAHUS HOBBIX 33/1a4;

SCHOTO, TOUHOT0, TPAMOTHOI'O M3JI0)KEHUSI CBOMX MBbICJIEH B YCTHOW M NMUCBMEHHOW peuw,
WCIIOJIb30BAaHUSl PA3JIMYHbBIX S3bIKOB MAaTEMAaTHKU (CIOBECHOTO, CUMBOJIMYECKOT0, TpapuuecKoro),
CBOOOJHOIO Iepexoja C OJHOr0 s3blKa Ha JpPYrodl A WUIOCTpalMM, WHTEepIpeTaluy,
apryMeHTalluy 1 JI0Ka3aTeNbCTBa;

IIPOBEJEHUS J0KA3aTEIbHBIX PACCY)KIEHUM, apryMEHTAalli, BBIABMKEHUS THIIOTE3 U HX
000CHOBaHUS,

MOMCKa, CUCTEMaTHU3allMM, aHalu3a M KiIaccupuKauuy HHPOpMAIUH, HUCIOIb30BaHUS
pa3zHoOo0pa3HbIX MH(OPMALMOHHBIX MCTOYHUKOB, BKJIIOYas y4eOHYIO M CIPABOYHYIO JIMUTEPATypy,
COBpEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTUH.

8 kiace

BBoanoe noBropenue (2 yaca)

Hean: I[ToBTOpEHKE N3y4EHHOTO B 7 Kiacce.

I'maBa 5. YerbipexyroiabHuku (12 yacos)

MHOroyrojapbHuK, BBITYKJIBI MHOTOYIOJbHUK, YEThIpeXyroiabHuK. Ilapamnemorpamm, ero
cBoiicTBa W mnpusHaku. Tpameuus. I[IpsmoyroiabHuK, pomO, KBajapar, ux cBoiictBa. OceBas u
LEHTpaJbHasi CAMMETPUH.

Heab: wu3yuuth HamboNee BaKHbIE BHUABl YETHIPEXYTOJIBHUKOB — MapauIeIorpaMM,
MPSIMOYTOJIBHUK, pOMO, KBajpat, Tpareuuio; AaTh NpeicTaBlieHne o ¢purypax, odJaammux oce-
BOU WJIM LIEHTPAJIBHON CUMMETPUEN.

JlokazarenbcTBa OOJNBIIMHCTBA TEOPEM JAaHHOM TEMBl M PELIeHUs] MHOTHUX 33734 MPOBOJATCA C
IIOMOUIBI0 MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IOATOMY IOJE3HO MX IOBTOPUTh, B Hadaje
U3Y4YEHHUS TEMBI.



OceBasi M ILEHTpaJibHasi CUMMETPUU BBOJSTCS HE Kak IMpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBA reOMETPUUECKHUX (PUTyp, B YACTHOCTU YETHIPEXyrOJIbHUKOB. PaccMOTpeHHe 3TUX MOHATHI
KaK JBM)KEHUH IJIOCKOCTH COCTOUTCS B 9 Kitacce.

I'naBa 6. Ilaomann (14 yacoB)

[lonatue mom@anu MHOTOyrojbHHKa. Ilnomanu mnpsMOyroidbHUKa, Mapajuieiorpamma,
TpeyrojbHuKa, Tpanenuu. Teopema [ludaropa.

Henab: paciiuputh U yriyOuTh mojlydeHHbIE B 5—6 Kjlaccax MpeicTaBlieHUs: o0yJaromuxcs oo
M3MEpPEHUN U BBIUMCICHUM IUIOIIAJCH; BbIBECTH (OPMYIbl IUIOMIAAEH MNPsIMOYroJibHHUKA, Ma-
paiienorpamMmma, TPEyrojibHUKA, Tpaleluu; J0Ka3aTb OAHY M3 TJABHBIX TEOPEM T€OMETPUU —
teopemy Iludaropa.

BeiBog  ¢opmyn Uit BBIYMCICHHMSA —IUIOMIAJEH  NPSAMOYroibHHKA, Iapajuieiorpamma,
TPEYroJibHUKa, Tpameuud OCHOBBIBAETCS Ha JBYX OCHOBHBIX CBOWCTBaX IUIOIIAACH, KOTOpHIC
MPUHUMAIOTCS MCXO/ W3 HArTAHBIX MPEACTaBICHUH, a Takke Ha (opMmyse IUIOMAAN KBajapara,
000CHOBaHHE KOTOPOI HE SIBJIsIETCS 00s13aTEIbHBIM 1711 00y4YaIOLIUXCS.

HerpagunmonHoit [yisi MIKOJBHOTO Kypca SIBISETCS TeopeMa 00 OTHOILIEHUM IUIouaaen
TPEYrOJbHUKOB, MMEIOIMX MO paBHOMY yriay. OHa TO3BOJISET B JallbHEHIIEM AaTh IPOCTOE
JI0Ka3aTeNIbCTBO MPU3HAKOB MOJO00US TPEYrOJIbHUKOB. B 3TOM COCTOMT OJHO W3 IPEUMYIIECTB,
OOYyCJIOBJICHHBIX PAaHHUM BBEACHHWEM NOHATHS Tuiomanu. JlokazarenscTBO Teopemsl Iludaropa
OCHOBBIBAa€TCS Ha CBOMCTBAX IUIOLIAAEH U popMyiax Ajs IJIOLael KBaJpaTa U MpsMOYTrOJIbHHKA.
JlokaspIBaeTcst TaKkke TeopeMa, ooparHas Teopeme Iludaropa.

I'nasa 7. Ilogo6HbIe Tpeyroabuuku (19 yacos)

[Tono6ubie Tpeyronbuuku. [Ipu3Haku mnomodus TpeyroiabHUKOB. [IpuMeHeHue momgodus K
JI0Ka3aTeNIbCTBY TeopeM U pemieHuto 3agad. CuHyc, KOCHHYC M TaHT€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Henab: BBecTH TMOHATHE NOMOOHBIX TPEYrOJBHUKOB, pPACCMOTPETh MPHU3HAKU MOJ00Us
TPEYrOJbHUKOB M HMX NPUMEHEHHUs; CJelaTh TMepBbId IIar B OCBOGHUU  yYalllUMHUCSA
TPUTOHOMETPHUYECKOTO amnmapaTa TeOMETPHH.

Ompenenenue MOIOOHBIX TPEYTrOJBHUKOB J1a€TCSd HE HAa OCHOBE MpeoOpa3oBaHUs Moao0us, a
Yyepe3 paBEHCTBO YIJIOB M MPOTIOPIMOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku MOMOOUST TPEYTOJBHUKOB JIOKA3bIBAIOTCS C TOMOIIBIO TEOPEMBI 00 OTHOIICHWUH
IO TPEYroJbHUKOB, UMEIOIIUX M0 PABHOMY YTITy.

Ha ocHoBe mpu3HAaKoB MoA0OMs JOKa3bIBae€TCs TEOpeMa O CpeiHEH JMHMU TPEeYroJIbHUKA,
YTBEP)KICHHE O TOYKE IEePEeceYeHUsi MeJIuaH TPEyrojbHUKA, a TaKKe JIBa YTBEPXKACHUS O
MPONOPIMOHANIBHBIX OTpPE3Kax B MPSIMOYTOJbHOM TpeyrojbHHUKe. JlaeTcss mpencTaBiieHUE O
MeToJIe 000U B 3a/1a4ax Ha MOCTPOECHHE.

B 3akiroueHue TeMbl BBOISTCS 3JIEMEHTHI TPUTOHOMETPHH — CHHYC, KOCHHYC W TaHTEHC
OCTPOTro yria NpsIMOYroJbHOTO TPEYroJIbHUKA.

I'nasa 8. Okpy:xHocTb (17 yacoB)

B3aumMHoe pacnonoxeHue npsAMoi U OKpyXHOCTH. KacarenbHast K OKpYKHOCTH, €€ CBOWCTBO U
npu3Hak. LleHTpajbHble W BIUCAHHBIE YIJbl. UeThlpe 3ameuaTeNibHble TOYKHM TPEYrOJIbHUKA.
Briucannass u onucaHHast OKpYKHOCTH.

Leab: pacupuTh CBeACHUS 00 OKPY)KHOCTH, MOJYYEHHbIE y4yallUMHCS B 7 KJlacce; U3y4uTh
HOBBIE (DAaKTBI, CBS3aHHBIE C OKPY)KHOCTHIO; TMO3HAKOMHUTH OOYYAIOIIMXCS C YETBIPHMS 3amMe-
YaTebHBIMHA TOYKaMH TPEYTOJIHUKA.



B naHHOW TeMe BBOJIWUTCS MHOTO HOBBIX MOHSTHUA M PACCMATPUBAECTCS MHOTO YTBEP)KICHUH,
CBA3aHHBIX C OKPYXHOCTBIO. I[JISI HUX YCBOCHHA CICAYCT YACIIMTH 60.]1]:].[106 BHUMAaHHC PCHICHUIO
3azad.

VYTBepxkAeHUsT O TOYKE TMepeceueHuss OUCCEKTPUC TPEYrojdbHUKA M TOYKE IepeceyeHust
CCPCANHHBIX MEPIICHANUKYIIAPOB K CTOpOHAM TPCYTOJIbHHUKA BBIBOAATCA KaK CICACTBUA U3 TCOPEM O
CBOMCTBAaX OMCCEKTPUCHI yrja M CEpeAHMHHOrO MEPIeHIUKYNIIpa K OTpe3Ky. Teopema O TOuKe
MepeceyeHns] BBICOT TPEYroJibHUKA (MM WX MPOJOJDKEHUI) JI0Ka3bIBaeTCsl C IOMOIIbIO
YTBEPKACHHS O TOUKE NIEPEeCeUeHHsI CePEeIMHHBIX MEPIICHIUKYIISPOB.

Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BIIMCAHHOM B TPEYrOJIbHUK M OMHCAHHON OKOJIO HEro,
paccMaTpuBalOTCSl CBOMCTBO CTOPOH OIKMCAHHOTO YETHIPEXYrOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YCTBIPCXYI'OJIbHUKA.

9. IloBTOopenue. Pemenue 3a1a4. (4 yacon)

Heawb: IloBropenue, 000OIICHWE W CHUCTEMATHU3alMs 3HAHWUH, YMEHHH W HaBBIKOB 33 KYypC
reoMeTpuu 8§ Kiacca.

TpeGoBanus kK ypOBHIO IOATOTOBKH o0y4awuuxcs B 8 Kiacce

B xome mnpenomaBanms reoMeTpuu B 8 Kiacce, paboTel Hax (HopMHUpOBAaHHEM Y
o0yyJaromuxcs NepeyuciICHHbIX B IpOorpaMMe 3HaHUM M yMEHUH cienyer oOpaliaTh BHUMaHUE Ha
TO, YTOOBI OHU OBJIAJICBAJIM OBJIA/IEBAIM YMEHUSAMH 00111ey4e0HOro Xapakrepa, pa3HooOpa3HbIMU
CIoco0aMu /1esiITeIbHOCTH, IPUOOPETAIIH OIbIT:

IUTAHUPOBAHMS U OCYILLECTBICHUS AITOPUTMHUYECKOM AEATEIbHOCTH, BBIIOJIHEHNS 3alaHHbIX
U KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

pelieHns pa3HOOOpa3HbIX KJIACCOB 3a/ad M3 Pas3IMYHbIX pa3fesioB Kypca, B TOM YHUCIE
3aJ1a4, TpeOYyIOMMX OUCKA ITYTH U CIIOCOOOB PEILICHUS;

UCCJIEIOBATEIbCKON  JESATENIbHOCTH, Pa3BUTHUS MJAEH, MPOBEIEHUS OSKCIIEPUMEHTOB,
0000111eHus, TOCTAaHOBKH U ()OPMYIMPOBAHUS HOBBIX 3a/1a4;

SCHOTO, TOYHOI'O, TPAMOTHOT'O M3JIO)KEHHsI CBOMX MBICJIEH B YCTHOW M NMUCBMEHHOW peuH,
MCIOJIb30BAHUS PA3IMYHBIX SI3IKOB MAaTEMAaTHUKU (CIIOBECHOTO, CUMBOJIMYECKOTO, IpaduuecKoro),
CBOOOJHOTIO IMepexoJa C OJHOro s3blKa Ha JpPYrodl A WIUIIOCTpalMM, WHTEepIpeTaluy,
apryMeHTalluy U JI0Ka3aTelbCTBa;

IIPOBEJCHUS J0KA3aTeNbHBIX PAacCyXJIEHUH, apryMEHTAIlMH, BBIJBMKEHHSI THUIOTE3 M HX
000CHOBaHHS;

MOMCKa, CUCTeMaTHU3allMM, aHalu3a M KilaccupuKauuy HHPOpMAIMH, HCIOIb30BaHUS
pa3zHoo0pa3HbIX MH(OPMALMOHHBIX MCTOYHUKOB, BKJIIOYas y4EOHYIO U CIIPaBOYHYIO JIUTEPATYDPY,
COBpPEMEHHbIE HHPOPMALMOHHBIE TEXHOJIOTHH.

9 kaace

BBoanoe moBTopenue (2 yaca)

I'maBa 9 BekTopsl. (6 4acoB)

[Tonsstne BekTopa. PaBeHCTBO BeKTOpOB. ClIOKEHHME M BBIUMTAHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha yncio. [IpyMeHeHrne BEKTOPOB MPH pelIeHNH 3a/1au.

Heab: HayunTh OOy4aroluXcs BBINOJHSTH JEUCTBUS HaJ BEKTOpaMHM Kak HalpaBiICHHBIMU
OTpe3KaMM, YTO BaXXHO JUIsI PUMEHEHHsS] BEKTOPOB B (M3MKE; MO3HAKOMUTH C HCIOJIb30BAaHUEM
BEKTOPOB P PELIEHUH F€OMETPUUYECKUX 3aa4.

BexTop onpeznensercs Kak HalpaBJIEHHBIM OTPE30K M JEHCTBUS HaJ BEKTOPAMU BBOJATCS Tak,
KaK 3TO NPUHATO B (PU3HUKE, T. €. KaK JIEHCTBUS C HalpaBJIeHHBIMU OTpe3kamMu. OCHOBHOE BHUMAHUE
JIOJDKHO OBITH YJENIEHO BBIPAOOTKE YMEHMH BBIMOJHATH ONEPALUMU HaJ BEKTOpaMHU (CKIJIAIbIBAThH



BEKTOPHI 0 MpaBWJIaM TPEYrojbHUKAa M MapajiieJorpaMMa, CTPOUTH BEKTOp, PaBHBIA Pa3HOCTH
JIBYX JIaHHBIX BEKTOPOB, a TAK)K€ BEKTOp, PaBHBIN IMPOU3BEICHUIO JAHHOIO BEKTOpa Ha JaHHOE
YHUCIIO):

Ha npumepax moxasbiBaeTcs, Kak BEKTOPbl MOTYT MPUMEHSTHCS K PEHICHUI0 T€OMETPUUYECKUX
3azad.

I'naBa 10. Bekropsl. MeToa koopaunar. (10 yaco)

[Tonstue BekTopa. PaBeHcTBO BekTOpoB. Clo’keHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha uucio. PasnoskeHue BeKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatb
BekTopa. [Ipocreliime 3amaun B KOOpAUHATAX. Y PaBHEHUSI OKPYKHOCTHU U Npsmoil. [Ipumenenue
BEKTOPOB U KOOPJMHAT NP PEIICHUH 3a/1a4.

Heab: HaydnTh OOYYAIONIUXCS BBIMOJHSITH JCHCTBUS HAJ BEKTOPAMH KakK HalpaBICHHBIMHU
OTpEe3KaMH, YTO BAXKHO JUIsI MPUMEHEHHS BEKTOPOB B (DM3HKE; MO3HAKOMUTH C UCIOJIb30BAHUEM
BEKTOPOB U METO/Ia KOOPAUHAT MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

BekTop onpezensercss kak HampaBJICHHBIM OTPEe30K M JEHCTBHUS HaJ BEKTOpAMU BBOJSTCS Tak,
KaK 3TO MPUHATO B PU3UKE, T. €. KaK ICHCTBUS C HAMpPaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMaHUE
JOJKHO OBITH YNIEJI€HO BBIPAOOTKE YMEHHUW BBINOJHATH ONEpaly HaJl BEKTOpaMu (CKJIaJbIBATh
BEKTOPHI 10 MpaBWJIaM TPEYrojJbHUKA U Mapajiie]orpaMMa, CTPOUTH BEKTOP, PAaBHBIA Pa3HOCTU
JBYX JIaHHBIX BEKTOPOB, a TAKXK€ BEKTOp, PAaBHBIN IMPOU3BEICHUIO JAHHOTO BEKTOpa Ha JaHHOE
YHUCIIO0):

Ha npumepax moxaspiBaeTcs, Kak BEKTOPbI MOTYT NMPUMEHSTHCS K PEHICHUI0 T€OMETPUUYECKUX
3amad. JlemoncTpupyercs 3((HEKTHBHOCTh NPUMEHEHHS (GOPMYN JUIsl KOOPIAMHAT CEpPEAMHBI
OTpe3Ka, PACCTOSHUS MEXy ABYMS TOYKAMHU, YPAaBHEHHUH OKPYKHOCTH U MPSMOW B KOHKPETHBIX
TFeOMETPUUYECKUX 3a/layaX, TeM CaMbIM JaeTcs MPEJICTaBICHHE 00 U3YYCHHUU TE€OMETPUUYECKUX
¢buryp ¢ moMoIIbI0 METOIOB aNreOphl.

I'maBa 11.  CoorTHomeHusi MeKAy CTOPOHAMH H YIJIAaMH TpeyrojbHuka. CkajsipHoe
npousBeaeHue BeKTopoB. (11 yaco)

CuHyc, KOCUHYC M TaHreHC yrija. TeopeMbl CHHYCOB M KOCHUHYCOB. PellieHne TpeyrojbHUKOB.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB U €T0 IPUMEHEHHE B TEOMETPUUECKUX 3ajjauax.

Heab: pa3BuTh yMmMeHHE OOydYalOMMXCAd NPUMEHSATh TPUTOHOMETPUYECKUN ammapar Mpu
pEIIeHNU TEOMETPUIYECKUX 3a/1a4.

Cunyc u kocunHyc moboro yrma ot 0° go 180° BBOASTCS C TMOMONIBIO E€IMHUYHOU
MOJIYOKPY’KHOCTH, JIOKAa3bIBalOTCSA TEOPEMbl CHHYCOB W KOCHHYCOB M BBIBOJUTCS €IlI€ OJIHA
dbopMyna miom@aan TPEeyrodbHUKH (TTOJIOBUHA MPOM3BEIEHUS ABYX CTOPOH Ha CHHYC YIila MEXIy
HUMH). DTOT anmnapar NPpUMEHSETCS K PELICHUIO TPEYTOJIbHUKOB.

CkanspHoe MpPOM3BEICHUE BEKTOPOB BBOAUTCS Kak B (Qu3uke (pou3BeACHUE sl BEKTOPOB Ha
KOCUHYC yrja MeXIy HuMH). PaccMmarpuBaroTcsi CBOMCTBa CKaJIpHOTO TPOM3BEACHUSI U €ro
MIPUMEHEHHUE TPU PEIICHUN TEOMETPUUECKHX 3a/1a4.

OcHOBHOE BHHMaHHUE CJEAyeT YACIUTh BHIPAOOTKE TPOYHBIX HABBIKOB B MPUMEHEHUU
TPUTOHOMETPUYECKOTO anmnapara npu perieHuu TeOMETPUUYECKUX 3a/1a4.

I'nasa 12. JlnuHa OKPYKHOCTH H IJIOIAAL Kpyra. (12 yacos)

[IpaBunbHbIE MHOTOYTOIBHUKH. OKPYXKHOCTH, OMKUCAHHASI OKOJIO MPABMIIBHOTO MHOTOYT'OJIbHUKA
U1 BIIMCAHHAA B HCTO. HOCTpOGHHe IMpaBHUJIBHBIX MHOI'OYT'OJIbHUKOB. HHI/IHa OKPYXHOCTH. HJ'IOHIa,Z[B
Kpyra.

Henab: pacmuputh 3HaHUE 00YYAIOMIMXCS O MHOTOYTOJIBHUKAX; PacCMOTPETh MOHSATHUS JIMHbI
OKPY>KHOCTH U IIOIIAAHN Kpyra U GOpMYIIbI ISl X BBIUMCICHHUS.



B nauane Tembl naeTcs ompejesieHre NMPaBUIBLHOIO MHOTOYTOJIbHUKA U pacCMaTpUBaOTCA
TEOPEMBI 00 OKPYKHOCTSIX, OMICAHHON OKOJIO MPaBMWJIBHOTO MHOTOYTOJFHUKA U BIIMCAHHOW B HETO.
C mnoMOLIbI0 ONHCAHHOW OKPYXHOCTH pEIIAIOTCS 3aJadyd O IOCTPOEHUHM MPAaBHILHOTO
[IECTUYTOJIbHUKA W MPABUIIBHOTO 2J1-yTrOJBHUKA, €CIIU JaH MPaBUIIBHBIN JI-yTOJILHUK.

DopMyIbI, BRIPAKAIONINE CTOPOHY MPABHILHOTO MHOTOYTOJIBHHKA U PAInyC BIHCAHHOW B
HEro OKPYXXHOCTH dYepe3 pajuyC OMHCAHHON OKPY)KHOCTH, HCIOJIB3YIOTCS MPU BBIBOAE (POpMYI
JUIMHBI OKPYXXHOCTHU U IUIOWIAAM Kpyra. BbIBoj omupaercs Ha MHTYUTHBHOE MPEICTABICHHE O
mnpejesie: MpU HEOTPAHWUYEHHOM YBEJIMYEHHHM YHWCIa CTOPOH MPaBUILHOTO MHOIOYTOJBHUKA,
BIIMCAHHOTO B OKPY>KHOCTb, €T0 MIEPUMETP CTPEMUTCS K JJIMHE 3TOM OKPYKHOCTH, a TUIOIIAIh — K
IUTOIIAIN KPYyTra, OTPAHUYEHHOTO OKPY>KHOCTBIO.

I'naBa 13. /IBu:kenus. (8 yacos)

OtobOpaxenue miuockoctu Ha ceOs. [lonarue nBmxenus. OceBasi M LIEHTPAJIbHAS CHMMETPUH.
[TapannensHbiii nepenoc. [ToBopor. HanmoxeHust 1 1BUKEHHUS.

Heab: no3HAKOMUTH OOYYAIOUIUXCS C MOHSITHEM JBM)KEHUS M €r0 CBOMCTBaMH, C OCHOBHBIMHU
BUJIAMU JIBIKEHUH, CO B3aUMOOTHOIICHUSAMHU HATOKEHUH U ABMKCHUU.

JIBU>keHHE TUIOCKOCTH BBOJUTCS KaK OTOOpakeHHWE IUIOCKOCTH Ha cels, COoXpaHsmolee
paccrosiHue Mexnay Toukamu. [Ipum paccMoTpeHuUM BUAOB JBUKEHHMM OCHOBHOE BHHUMAaHHE
yIeISeTCs MOCTPOSHHI0 00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJBHUKOB IPH OCEBOW H
[EHTPATBFHOW CHMMETPHSIX, MapajuleIbHOM TepeHoce, moBopore. Ha sddekTHpix mpumepax
MTOKA3bIBACTCS MPUMEHEHUE JIBIKESHUH MPU PEIICHAH FEOMETPHYSCKUX 3a/1a4.

[ToHsITHE HAJOXKEHUS OTHOCHUTCS B JAHHOM KypCe€ K YHCITy OCHOBHBIX MOHSTHH. JloKa3biBaeTcs,
YTO MOHSTHS HAJOXKEHUS W JIBUYKEHUS SABIAIOTCA DKBUBAJCHTHBIMU: JII00O€ HANIOKEHUE SBIISETCS
JBUKEHHEM IIJIOCKOCTU U 00paTHO. M3yueHue qoka3aTenbCcTBa He SBISETCS 003aTebHBIM, OJIHAKO
ClIeTyeT PACCMOTPETh CBSA3b MOHATUI HAIOKEHUS U ABHKEHUS.

I'naBa 14. HayajbHble cBeJleHUsI U3 cTepeoMeTpuu. (8 yacoB)

[Tpenmet crepeomeTpuu. ['eoMeTprueckue Teaa U MOBEPXHOCTH. MHOTOTpaHHUKHU: MPU3MA,
napajuiesienumnesl, nmupamMuaa» QGOpMyNbl IS BBIUMCIEHUS WX 00beMOB. Tela W IMOBEPXHOCTH
BpallleHUs: MIIHHAP, KOHYC, cdepa, map, GopMyJIIbl I BEIUUCICHHS MX TUIOMIAACH TTOBEPXHOCTEH
1 00bEMOB.

Heanb: nath HavalbHOE TNPEACTABICHHWE TeJlaxX M TIOBEPXHOCTSAX B IPOCTPAHCTBE,
MO3HAKOMUTh OOYyYalOlIUXCS C OCHOBHBIMH (hOpMylNaMy JUIsi BBIYUCIEHHUS IUIOLIAJICH;
MOBEPXHOCTEN U 0OBEMOB Tell.

PaccmoTpenue mnpocTedInX MHOTOTPAHHHUKOB (TIPU3MBI, MapaiieNnenurena, MUPaMHIIbl), a
TakKe Tell ¥ MOBEPXHOCTEH BpalleHus (IHIMHIpa, KOHYca, cepsl, 1apa) mMpoBOJUTCS HAa OCHOBE
HaTJISTHBIX MIPEJICTABICHIM, 0€3 IPUBIICYCHHS] aKCHOM CTepeoMeTpuu. DOpPMYJIbI i1l BBIYHCICHUS
00BEMOB yKa3aHHBIX TEJI BBIBOJATCS HA OCHOBE MpuHIMMIA KaBanbepu, GopMyIsl IS BRIYHCICHUS
TIoImazei OOKOBBIX TOBEPXHOCTEH MIIIMHAPA U KOHYCA MOYYAIOTCs ¢ TIOMOIIBIO Pa3BEPTOK ITHUX
MOBEpPXHOCTEH, (hopmyna Tuiomaan chepbl IPUBOAUTCS 6€3 000CHOBAHUS.

00 akcuomax reoMeTpum. (2 yaca)

becena 06 akcrmoMax reoMeTpumu.

IMoBTopenue. Pemenne 3axay. (9uacos)

Hean: [ToBTOpenue, 0600meHne u cuctemaTuzanus Y Y/l 3a kypc reometrpun 9 kiacca.

TpeOoBaHus K YPOBHIO NOATr0OTOBKH 00y4yawIuxcs: B 9 Kkiacce
B xoxe npenonaBanus reomeTpuu B 9 kiacce, paboThl HaJ (GOPMUPOBAHHUEM Yy OOYyHAIOIIHUXCS
MIEPEYUCIICHHBIX B IIpOrpaMMe 3HaHUM U yMEHUH cieayeT oOpalmiaTh BHUMaHHE Ha TO, YTOObI OHU



OBJIQJICBAJIM OBJIAJICBAIM YMEHUSIMH 001ey4eOHOTr0 XapakTepa, pa3HOOOpa3HbIMH CIIOCOOAMHU
AeATeJIbHOCTH, TIPUOOPETAIN OIIBIT:

MJIAHUPOBAHUS U OCYIIECTBIICHUS aJITOPUTMUUYECKON JEATEIbHOCTH, BBIMOJIHEHUS 3a/IaHHBIX
Y KOHCTPYUPOBAHUS HOBBIX AJITOPUTMOB;

pelieHus pa3HOOOpa3HBIX KIACCOB 3aJlad M3 Pa3IUYHBIX Pa3lelioB Kypca, B TOM YHCIE
3a/1a4, TPeOYIOIIMUX MOUCKA ITYTH U CIIOCOOOB PEILICHUS;

UCCJIEIOBATENILCKOM  JESATENIbHOCTH, Pa3BUTHUS HMAEH, MPOBEIEHUS SKCIEPUMEHTOB,
0000111eHHs, TOCTAHOBKH U (DOPMYIHPOBAHHS HOBBIX 33]1a4;

SCHOTO, TOYHOTO, TPAMOTHOI'O M3JIO)KEHHSI CBOMX MBICJIEH B YCTHOW M NMHUCHMEHHOH peuw,
WCIIOJIb30BAHUS PA3NIUYHBIX S3BIKOB MAaTEMATHKU (CIOBECHOTO, CUMBOJIMYECKOTO, TPadUiIecKoro),
CBOOOJTHOTO TMepexoJa C OJHOrO s3blKa Ha JPYrod JUis WUIIOCTPALMM, HWHTEPIPETaLUH,
apryMeHTalliy U JJOKa3aTeIbCTBA;

MPOBEICHUS JOKA3aTENbHBIX PACCYKICHHUM, apryMEeHTAIluu, BBIABUKEHUS TUIOTE3 U HX
000CHOBaHHS;

MOKCKa, CUCTeMaTHU3allMM, aHalu3a M Kiaccupukauud HHPOpPMAIMH, HUCIOIb30BaHUS
pa3zHoo0pa3HbIX MH(DOPMALMOHHBIX MCTOYHUKOB, BKIIIOYAs y4eOHYIO M CIPABOYHYIO JIUTEPATypy,
COBpeMEeHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH.

IIpeameTHbIe pe3y/ibTATHI:
Haznaonan ceomempus
BrINyCKHUK HAY4YHTCH!

— pacro3HaBaTh Ha 4YepTekax, PHUCYHKaX, MOJENISIX U B OKPYKAIOLUIEM MHUPE IUIOCKHUE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI;

— pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIbHOIO Napajuleienunesia, NpaBUIbHON MUPAMUIBI,
LHWIMH]Ipa U KOHYCAa;

— OMpeAensTh MO0 JIMHEHHBIM pa3MepaM pa3BepTKU (UTYpHI TUHEIHBIE pa3Mepbl caMoil PUTYpBI U
Hao0opoT;

—  BBIYUCIATH 00bEM IMPSIMOYTOJILHOTO Mapaielenunea;

BhINTyCKHHK MOJIyYHT BO3MOKHOCTh:

— BBIYUCIATH OO0BEMBI TMPOCTPAHCTBEHHBIX TI'E€OMETPHUECKUX (UTYp, COCTaBICHHBIX HX
MPSIMOYTOJIBHBIX NapaJIJIENICTIUIIEI0B;

— YINIyOWMTb U pa3BUTh MPECTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYPaAX;

— TPUMEHATH NOHSTHUE PA3BEPTKH VIS BHINOJIHEHUS IPAKTUUECKUX PacUETOB.

TI'eomempuueckue gpuzypol

BBINTyCKHUK HAYYHTCH:

— TIOJIBb30BAThCS SA3BIKOM T'E€OMETPUM JJI ONUCAHUS MPEIMETOB OKPYXAIOUIero Mupa M HX
B3alMHOI'0 PACIIONIOXKEHHUS;

— pacro3HaBaTh M HM300pakaTh Ha YepTEekKaX U PHUCYHKAX TeOMETpHuUeckue (GUrypbl U HX
KOH(UTypauuu;

— HaXOAWThb 3HAYEHUS JJIUH JIMHEHHBIX 2JIEMEHTOB (PUTYp M MX OTHOIICHHS, TPaTyCHYIO MEpPY
yIJ0B OT 0° 10 180°, NpUMEHSS OIpeesieHHs], CBOMCTBA M NMPU3HAKU (UTYp U UX DJIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, 01001, CAMMETPHH, TIOBOPOTA, TAPAILIEITHHBIN MTEPEHOC);

— ONEpUpOBaTh C HAYAJIBHBIMU MOHSATUSMU TPUTOHOMETPUM U BBINOJHSATH 3JE€MEHTapPHBIC
orepary HaJ GyHKIUSIMH YTIIOB;



pemaTh 3a7aydl Ha JJ0Ka3aTelbCTBO, ONMUPAACh HA M3YUYEHHBIE CBOICTBA (UIYp W OTHOIICHUH
MEXy HUIMH U IPUMEHSISI H3y4EHHBIE METOBI JJOKA3aTENbCTB;

penaTh HECJIOXKHBIE 3aa4yd Ha IOCTPOCHUE, IPUMEHSS] OCHOBHBIE AJITOPUTMBI IIOCTPOCHUS C
IIOMOULIBIO HUPKYJIS U JIMHEHKH;

peuars nIpocTeHIne INIAHUMETPUYECKHUE 3aJa4M B IIPOCTPAHCTBE.

BBIHyCKHI/IK IOJYYHUT BO3MOKHOCTD.

OBJIAJICTh METOJIAMH pEIICHHs 3aJad Ha BBIYMCICHUS M JOKa3aTelbCTBA: METOJOM OT
MPOTUBHOTO, METOJIOM TOJI00Ms, METOIOM Iepedopa BapUaHTOB U METOIAOM I€OMETPUUYECCKHUX
MECT TOYEK;

MPUOOPECTH ONBIT MPUMEHEHUS aIreOpanuyecKoro ¥ TPUTOHOMETPHYCSCKOro ammapara | UieH
JBUKCHHUSI TIPU PEIICHUH T€OMETPHUECKUX 3aad;

OBJIAJICTh TPAJAMIIMOHHOW CXEMOW pEIICHUS 3a]ad Ha IOCTPOCHHE C TOMOINBIO IHPKYIS U
JIUHEHKHU: aHAJIN3, TOCTPOCHHE, JI0KAa3aTeIbCTBO M UCCIICIOBAHHE;,

HAy4YUTHCS PelIaTh 33Jja4 Ha TOCTPOSHUE METOJIOM MeOMETPHUIECKOI0 MECTa TOUEK M METOIOM
o100us;

MPUOOPECTH  OMBIT HMCCICAOBAHUS CBOWCTB IUIAHUMETPUYECCKHX (UTYp C  ITOMOIIBIO
KOMITBIOTEPHBIX IPOrPaMM;

MPUOOPECTH OIBIT BBIMTOJHEHUS TPOCKTOB MO TemaMm: «l eomeTpuyeckue mpeoOpa3oBaHUs HA
I0cKOCTHY, «IlocTpoeHue OTPe3KOB MO HOpMYyIIe.

H3mepenue zeomempuueckux ¢enuiun
BbInmyckHUK HAy4YHTCH:

HCIIOJIB30BaTh CBOMCTBA W3MEPEHHs [UIMH, IUIOIIAACH M yIJIOB IIpU PELICHHWH 3a1ad Ha
HaXO0XJACHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI YT OKPY>KHOCTH, TPaJlyCHON MEpBI
yrna,

BBIUUCIIATh JITMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp W WX YIUIbI, UCTONB3YS (OPMYJIBI JITHHBI
OKPY>KHOCTH U JUITMHBI IYTH OKPYKHOCTH, (GOPMYJIbI IJI0MaAen Guryp;

BBIYMCIIATh IUIOIIAAM TPEYTrOJIbHUKOB, INPAMOYTIOJBHUKOB, NapajlIeJIOrPAMMOB, TpPANeLui,
KPYT'OB U CEKTOPOB;

BBIYUCIIATH JJIMHY OKPYKHOCTH, JIJIMHY IYTH OKPY>KHOCTH;

pemaTh 3a/laui Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYIT JUIMHBI OKPY>KHOCTU U JUTMHBI
IYTU OKPY>KHOCTH, (opMyJ TuIomaaen puryp;

pemiath IMPAaKTHYECKHE 3a/1add, CBS3aHHBICE C HAXOXKICHUEM TE€OMETPUYECKUX BEIUYMH
(ucnonp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEJICTBA);

BLIHyCKHI/IK IOJIYYHUT BO3MOKHOCTD.

BBIYUCIIATE ILJIOIIAaIN (1)I/Il"yp, COCTAaBJICHHBIX HMX JABYX WJIHA Ooiee MMpAMOYTOJIbHUKOB,
MapayIeorpaMMOB, TPEYTOJIbHUKOB, KPyTa U CEKTOPA;

BBIUUCIIATE IJIOINAJAW  MHOI'OYI'OJIBHMKOB, HWCIIOJL3Yysd OTHOIOCHHA pPAaBHOBCIUMKOCTH U
PaBHOCOCTaBJIEHHOM;

MPUOOPECTH ONBIT MPUMEHEHUS anreOpanyecKkoro U TPUTOHOMETPUYECKOro amnmnapara U uaen
ABWXXCHUS IPpU PEIICHUHU 3aJa4 Ha BbIYHUCIICHUC Hnomaneﬁ MHOTI'OYT'OJIbHUKOB.

Koopounamut

BBINTyCKHUK HAYYHTCSH:

BBIYUCIIATE JJIIMHY OTPE3Ka MO KOOpAWMHATAM €TI0 KOHIOB, BBIYUCIIATH KOOPAWHATHEI CEPCANHBI
OTpe3Ka;



HCIMOJIb30BAaTh KOOPJAUHATHBIN METO JAJIsl U3YUEHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH;

BI)IHYCKHI/IK IOJYYHUT BO3MOKHOCTD.

OBJIAJIETh KOOPJIMHATHBIM METOJIOM PEIIECHHU 3a/1a4 Ha BBIUMCIIEHHUE U JOKA3aTEIbCTBO;
NpUOOPECTH OMBIT MCIOIB30BAaHMS KOMITBIOTEPHBIX MPOrpamMM JUIsl aHaJN3a YaCTHBIX CIy4yacB
B3alMHOI'0 PACIIONIOKEHUS OKPYKHOCTEN U MPSAMBIX;

IIPUOOPECTU OMBIT BBHINOJIHEHHUS IPOEKTOB Ha TeMy «lIpruMeHeHre KOOpIMHATHOTO METO/a MpH
pELIEHNN 3a]1a4 Ha BBIUMCIIEHUE U 10Ka3aTEIbCTBOY.

Bexkmopw
BbIlTyCKHUK HAY4YHTCH:

ONIEpUPOBaTb C BEKTOPAMM: HAXOIUTh CYMMY U Pa3HOCTb [BYX BEKTOPOB, 3aJaHHBIX
IF€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEIACHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;
HaxOIUTh U1 BEKTOPOB, 3aJaHHBIX KOOpAMHATAMHU: JJIMHY BEKTOpPA, KOOPAUHATBI CYMMBI W
pa3sHOCTH ABYX M 0OoJiee BEKTOPOB, KOOPAMHATHI IIPOU3BEICHUS BEKTOpa Ha YMCIIO, IPUMEHSSA
IpU HEOOXOIMMOCTH COYETATEIbHBIHN, IEPEMECTUTENIBHBIN U PACTIPEICTUTEIbHBIN 3aKOHBI;
BBIYUCIIATh CKaJIsAPHOE IIPOU3BEICHHUE BEKTOPOB, HAXOAUTb YroJll MEXIY BEKTOPAMH,
YCTaHaBIUBATh MEPIEHAUKYIIAPHOCTD MIPSAMBIX.

BbINyCKHUK MOJTYYUT BO3MOKHOCTD:

OBJIAJIETh BEKTOPHBIM METOIOM JUJIsl PELICHU 3a7a4 Ha BEIYMCIICHUE U I0KA3aTEIIbCTBO;
IPUOOPECTU OMBIT BBINOJIHEHUS NMPOEKTOB Ha TeMy «lIlpumMeHeHHe BEKTOpPHOTro MeToja Ipu
peLICHUY 3a]1a4 Ha BBIYUCIICHUE U 10KA3aTEIbCTBOY.

IV. TemaTn4yeckoe nIaHMpPOBaHUE C ONpPeAeIeHMEeM OCHOBHBIX BHI0B y4eOHOM
AEATEJbHOCTH 00y4al0LINXCH

CodepofcaHue oessmeibHOCmU o peanuzayuu 60CNUMAmMenbHo20 NOMEHYUANA .

TOTOBHOCTD K BBIITOJIHEHHUIO 00s13aHHOCTEN TpaklaHUHA U pean3aliy ero 1npas, IpeCTaBIeHNE
0 MaTeMaTHYECKHUX OCHOBaX (DYHKIIMOHHPOBAHMS PA3IHUHBIX CTPYKTYD, SIBICHUH, TPOIETYp
IpakJJaHCKOT0 00I1ecTBa (BBIOOPHI, OIIPOCHI U IIP.);

MPOSIBJICHWE HMHTEpeca K IMPONUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, IIE€HHOCTHBIM
OTHOLICHHEM K JOCTHKEHMSM POCCHHCKHUX MAaTEeMAaTUKOB W POCCUHCKOW MaTreMaTH4ecKon
IIKOJIBI, K HCITOJIb30BAaHMIO ATHX JIOCTHKECHUH B IPYTUX HAyKaxX M MPUKIATHBIX chepax.
TOTOBHOCTb K OOCYXKACHUIO ITHMUECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTH)KEHUM HAayKH, OCO3HAHHE BAXXHOCTH MOPAIbHO-3TUYECKUX MPHHLMUIIOB B JESITEIbHOCTH
Y4EHOTO.

CMOCOOHOCTh K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX OOBEKTOB,
3aja4, peLeHWH, pacCyXICHHH; YyMEHHIO BHJETb MaTeMaTHUeCKHEe 3aKOHOMEPHOCTH B
UCKYCCTBE.

TOTOBHOCTh MNPHUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax CBOETO 3/0POBbs, BEJICHMS
3JI0pOBOTO 00pa3a KU3HH (310pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIA PEKUM 3aHATUH U OTIbIXA,
perynspHas Qu3nyeckas aKTHBHOCTb); c(POPMHUPOBAHHOCTh HaBbIKa pedieKCHM, MPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOT'0 e MpaBa Jpyroro yeaoBeka.

YCTaHOBKAa Ha aKTUBHOE YyYacTHE€ B pEMICHHH TMPAKTHYECKUX 3a7ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUE BaKHOCTH MaTEeMaTHMYECKOTO OOpa30BaHWs Ha MPOTSKEHUH Bcel
KHU3HU JJIS YCTICHIHOM NpogecCHOHAIbHOM JEeSTeNbHOCTH U Pa3BUTHE HEOOXOJUMBIX YMEHMIA;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHAMBHIYaTbHOH TPAeKTOPUU OOpa3oBaHHS U
KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.



e OpHUCHTAIMsI Ha MPHUMEHCHHE MAaTEMaTHYeCKHX 3HAHWHM JJig pelleHus 3agad B objacTu
COXPAHHOCTH OKpY)KaloIlled cpeabl, IUIaHUPOBAHMSI MOCTYNKOB W OLEHKH MX BO3MOXKHBIX
MOCTICICTBUM JUI OKpY’KAalOIIeH Cpe/bl; OCO3HAHUE TII00ATBHOrO XapaKTepa HKOJOTHYECKUX
po0JieM U myTel UX pelieHusl.

e OpHUCHTAIHS B JCATCILHOCTA Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTUS YEJIOBEKA, MPUPOJLI U OOIIECTBA, MOHMMAaHUE MaTEMaTUYECKOU
HayKu Kak cdepbl 4eloBEUYECKOW JIEeSATENIbHOCTH, JTanoB €€ pa3BUTHUS M 3HAYUMOCTH JUIS
Pa3BUTHUSL LUBWIN3AIMHU; OBJAQJCHHUE SI3bIKOM MATEMAaTHMKA U MATEMAaTHUYECKOM KYyJIbTYpPOW Kak
CpPEICTBOM TO3HAHUS MHpA; OBJAJCHHE NPOCTEHIIMMU HaBBIKAMH HCCIIEOBATEIbCKOM

JESITEIbHOCTH.
TemaTnueckoe OcHOBHBIE BH/IbI AeSITEJIbHOCTH 00y4aKOIIMXCS Mudposbie
IVIAHUPOBaHUe (42  ypoBHe  YHHBEpCAJBHBLIX  y4eOHbIX | 00pa3oBaTe/ibHbIe pecypchl
nAeicTBMIL)
8 kiace
YeTbipexyroJbHUKH | OObACHATD, 4TO TaKkoe nomaHHasi, | https://resh.edu.ru/subject/17/8/
(14 yacoB) MHOTOYTOJIbHUK, €0  BEpPUIMHBI,  CMEXKHbIE https://oge.sdamgia.ru/
Bxoouas CTOPOHBI, JMaroHalu, n300paxarhb
KOHMPObHASL YeTHIPEXYTOJIbHUKN Ha YepTekax; M300pakaTh W
paboma Nel pacno3HaBaTb MHOTOYIOJbHUKHM Ha 4YepTexax.
Konmponvnas [Ioka3piBaTh 2J€MEHTBI MHOIOYI'OJBHHKA, €T0
paboma Ne?2 BHYTPEHHIOIO u BHEIIIHIOIO obmacru;
(dbopMynupoBaTh olpeziesieHue BBIIYKJIOTO

MHOI'OYTOJIbHUKA; H300pa’kaTb M pPAacHO3HaBATh
BBIIYKJIBIE W HEBBIIYKJbIE MHOIOYIOJbHHUKH.
dopMmynupoBaTh U J0Ka3bIBaTh YTBEP)KICHHUE O
CyMME€ YIJIOB  BBIIYKJIOIO MHOTOYTOJIbHUKA.
OOBSICHATD, KaKue CTOPOHBI(BEPLINHBI)
Ha3bIBAIOTCS IPOTUBOMOJIOKHBIMH.
®opMyIupoBaTh ONpeEesieHus napajienorpamma,
Tpamneuuy, paBHOOEIPEHHONM U NPSIMOYTOJbHOM
Tpamenuii, MnpsSMoyrojibHUKa, pom0Oa, KBajapara;
pacrno3HaBaTh " n300paxkaThb ITH
YeThIPEXyTrOJIbHUKH. dopmynupoBaTh "
JIOKa3bIBaTh ~ YTBEPXKICHHs O CBOWCTBaX M
NpU3HAKaX  YKa3aHHBIX  YETHIPEXYTOJIbHHUKOB.
Pemats 3a1aun Ha BBIYUCIIEHUE, 10KA3aTEIBCTBO U
MIOCTPOEHHE, CBSI3aHHBIE C O3TUMU  BUAAMHU
YEeThIPEXyroJbHUKOB. OOBSACHATh, KakKHe JIBe
TOYKH Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO TPSAMOM(TOYKH), B KAaKOM CcCiydae
¢durypa Ha3bIBAETCS CUMMETPUYHON
OTHOCHUTEJIBHO NPSAMOM(TOYKM) W YTO TaKoe
ocb(lleHTp) cuMmMeTpun  ¢urypsl. [IpuBoauTh
MIPUMEPHI dburyp, obagaromux

OCEBOM(IIEHTPAbHON) CHMMETpHUEH, a TaKKe



https://resh.edu.ru/subject/17/8/
https://oge.sdamgia.ru/

[IPUBOAUTL IIPUMEPbl OCEBOM M LIEHTPAJIbHOMN
CUMMETPUHU B OKpY’Karoliel Hac 00CTaHOBKE.

Mnomans (14
4acoB)
Konmponvnasn
paboma Ne3

OOBsICHATb, Kak IPOU3BOJUTCS  U3MEPEHHE
IUIOINAAC MHOTOYIOJBHHUKOB; (HOPMYIHPOBATH
OCHOBHBIE  CBOMCTBa IUomafei. BrBoAUTH
bopmybl Iomanen napajuiesaorpamma,
TPEYrojbHUKa, Tpamenu, ¢ MOMOUIbI0 (HopMyI
IJIOIAAe  MpsSMOYroJIbHUKA M KBajpara.
@opmynupoBaTh U JOKa3blBaTh TeopeMy 00
OTHOILIEHUH IIONIA/IEN TPEYTOJIbHUKOB, UMEIOIINX
110 paBHOMY yri1y. @OpMynupoOBaTh U JOKa3bIBaTh
teopemy Iludaropa u oOpaTHyr eil. BriBoguTh
dopmymny I'epoHa s miomamd TPEYrolbHUKA.
Pemats 3a1a4n Ha BBIYUCIICHUE, 10KA3aTEIBCTBO U
MOCTPOCHUE, CBA3aHHBIE C (OpMyJIaMU ILIOMIAACH
u Teopemoii [Tudaropa.

https://resh.edu.ru/subject/17/8/

https://oge.sdamgia.ru/

ITono0HLIE
TPeyrojbHUKH
4acoB)
Konmponvnas
paboma No4
Konmponvnas
paboma N5

(19

OOBSICHATH  TMOHSATHE  MPONOPLUOHAIBHOCTH
OTPE3KOB. DopmyaupoBaTh oTnpeaeNneHus
NOJOOHBIX  TPEYTOJILHUKOB U Ko3(duumeHra
nogobusi.  DopmynupoBaTh M JIOKa3bIBAaTh
TeopeMbl: 00 OTHOIICHWHW IIOMIA[eH MOJ00HBIX
TPEYroJILHUKOB, 0 NpU3HAKaX o 100Ms
TPEYrOJIbHUKOB, O CPEAHEN JTMHUHU TPEYrOJIbHHKA,
0 TEepeceYeHUH MeIuaH TPEeYrolbHHKA, O
MPOMOPLUUOHAIBHBIX OTPE3Kax B MPSIMOYTOJILHOM
TpeyroiabHuke. OOBACHATH, UYTO TaKOE METOJ
noao0us B 3a7ayax Ha TMOCTPOCHUE, W MPHBOIUTH
npuMepsl 3Toro Meroaa. OOBACHITH, KaK MOXKHO
UCTIOJIb30BaTh CBOMCTBa MOTOOHBIX
TPEYrOJbHUKOB B HM3MEpPUTEINBHBIX paboTax Ha
MecTHOCTH. OOBACHITh, KaK BBECTH TIOHATHE
noao0us Ui IIPOU3BOJIBHBIX buryp.
dopMyIupoBaTh OMpeesIeHUs U WILTFOCTPUPOBATh
HOHATHUSl CHHYCA, KOCMHYyCa M TaHTEHCa OCTPOro
yriia OpsSMOYTOJIBHOTO TPEyrojbHUKa. BBIBOIUTH
OCHOBHOE TPHTOHOMETPHYECKOE TOXIECTBO U
3HaYeHHUs CHHYCa, KOCHHYyCa, TaHI€HCa YTIJIOB
30,45,60 rpamycoB. Pemats 3amgauu, cBS3aHHBIC C
NoJ00MeM  TPEYrOJbHUKOB W HaXOXKICHHEM
HEU3BECTHBIX HIIEMEHTOB IPSMOYTOJIBHOTO
TpeyroipHuKa. Jlas  BBIYMCICHHS  3HAUYCHH
TPUTOHOMETPUUYECKMX (DYHKIMHA  HCIIOIB30BaTh
KOMITbIOTEPHBIE TPOIPAMMBI.

https://resh.edu.ru/subject/17/8/

https://oge.sdamgia.ru/

OKpyX HOCTH
4acoB)

a7

HccnenoBath B3aUMHOE PACIIONOKEHHUE TIPSIMON U
OKpPY)KHOCTH.  DOpMyIUpOBaTh  OMpEEICHUE

https://resh.edu.ru/subject/17/8/

https://oge.sdamgia.ru/
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Konmponvnas
paboma No6

KAacaTeJIbHOM K OKpYKHOCTU. DPOpMynupoBaTh MU
JIOKa3bIBaTb TEOPEMBI: O CBOMCTBE KAaCaTEJIbHOM,
00 oOTpe3Kax KacaTeNbHbIX, IIPOBEJIEHHBIX U3
OIHOM  TOYKH. @opMynupoBaTh  MOHATUA
LEHTPAJIbHOIO yIJIa M TIPaLyCHOM MeEphl NYIH
OKpyxHOocTH. POpMyIHpOBaTb M JOKa3bIBaTb
TEOPEMBI: O BIIMCAHHOM YIJIE, O IPOU3BEICHUU
OTpe3KOB XopH,. PopMynupoBaTh U JOKA3bIBATH
TEOPEMBI, CBS3aHHBIC C 3aMEYaTe/IbHBIMUA TOYKAMU
TPEYrojbHUKa: O OMCCEKTpUCE yria M, Kak
CIIEICTBHE, 0 [IEPECCUCHUU OUCCEeKTpUC
TPEYrOJIbHUKA; O CEPEIMHHOM IEPIECHIUKYISIpE K
OTpe3Ky M, KakK CJIEACTBHE, O IIEPEeCCYCHUU
CEpEIUHHBIX NEPIEHIUKYJIApaX K CTOPOHAM
TPEYrOJIbHUKA; 0 IIEPECEUEHUH BBICOT
TpeyroiabHuka. @PopMyIupoBaTh  ONpPENEICHUS
OKPYXKHOCTE€H, BIIMCAHHOM B MHOIOYIOJIBHUK H
OIMCaHHOU OKOJIO MHOI'OYTOJIbHUKA.
@®opMynupoBaTh U JI0Ka3blBaTh TEOPEMBL: 00
OKPYXKHOCTH, BIIMCAaHHOW B TPEYroJbHUK, 00
OKpPYXKHOCTH, OTIMCAaHHOM OKOJIO TPEYroJbHUKa, 00
OKPYKHOCTH, OIIMCAHHOM OKOJIO TPEYroJIbHUKA, O
CBOMCTBE CTOPOH OIMCAHHOI'O YETHIPEXYTOJIbHUKA,

(6] CBOMCTBE YriioB BIIMCAHHOI'O
YCThIPCXYT'OJIbHUKA. Pemarsn 3aJa4uu Ha
BBIYHCIICHUC, J0Ka3aTCiIbCTBO, IMOCTPOCHHUC,

CBSA3aHHBIE C OKPY)XHOCTbIO, BIUCAaHHBIMU M
ONMCAHHBIMU TpeyroJabHUKaMu "
yeTblpexyrojibHukamu. HccnenoBaTh  cBoOMcCTBa
KOH(QUrypalnui, CBS3aHHBIX C OKPYXHOCTBIO, C
MIOMOUIbI0 KOMIIBIOTEPHBIX TPOIPAMM.

IToBTOpEeHne, 0000mIeHHe W cHUCTeMaTH3auMs 3HAHWH, YMEHMHA M
HABBIKOB 32 Kypc reomerpuu 8 kiacca (3 yaca)
Hmoeosas konmponvuas paboma Ne7

V. KajienaapHo — TeMaTuuyeckoe MJIaHupPOBaHHe

KaHeHHapHO-TCMaTI/I‘leCKOC IJIAHUPOBAHUE MO T€COMETPUHN 8 kaacc

(2 yaca B HeJ1€JII0)

Jara Jlara
Ne ypoka Conep:xxanue yueOHOro MaTepuaJia daxr. U3MeH./Ipu
MeEYaHHue
IloBTOpEHME
1. /1 Pemenne 3amau
2. 12 Pewenue 3a0au (Bxoonas koumponvras paboma Nel)

I'JIABA V. YETBIPEXYT'OJIBHUKU — 14 yacos

3. /1 | BRIyKJIBIit MHOTOYTOTBHUK




4. |2 MmuoroyroiasHuK. CymMMa yriioB BBIITYKJIOTO MHOTOYTOJBHUKA.
5 /3 [Tapannenorpamm. CBolicTBa napajuiesorpamma.
6. /4 CBolicTBa M NPU3HAKH MapaijiesiorpaMmma
7. /5 Pemenue 3a1a4 Ha CBOMCTBA M NPU3HAKHU MTApAJJIEIOrpaMma.
8. /6 Tpanemus. Teopema dDaeca.
9 /7 CaolicTBa ¥ IPU3HAKK paBHOOOKOM Tpameuuu Mpy pelieHun
3aza4
10. /8 3ajaun Ha TOCTPOCHUE TUPKYIIEM M JIMHEUKOM.
11./9 [TpsiMOYTOTBHUK
12./10 Pom6 u kBajapar
13./11 Pemenwne 3a1a4 mo Teme npsiMOYroJIbHUK. pOMO. KBaIpaT
14./12 OceBast 1 ICHTpaJIbHAs CHMMETPUHU
15./13 Pemenue 3aa4 no teme «YeThIpEXYTONbHUKNY.
16. /14 KOHTPOJIBHAA PABOTA Ne2 no meme
« YemvipexyzonvHuruy
I'JIABA VI . IVIOMA /b — 14 yacoB
17 11 AHanu3 KOHTPoJIbHOU paboTsl. [ToHsATHE MIOIAAM
MHOroyrosjapHuka. [limomane kBagpara
18. /2 [Tnomaap npsMOyroIbHHUKA
19./3 [Tnomaas mapamiesorpamma
20./4 [Tnomanp TpeyrojabHUKa
21. /5 Pemenue 3agau no reme «Ilnomanp TpeyrojJbHUKa
22./6 [Tnomanpe Tpanenun
23. 17 Pemenue 3anay no teme «llnomans MHOTOYTObHUKA
24. /8 Tect o Teme «Pemenue 3a1a4 Ha HAXOXKACHUE TUIOIAINY
25. /9 Teopema ITudaropa. Teopema, ooparras reopeme [Tudaropa
26. /10 Pemenue 3amau Ha npumenenue Teopemsl [ludaropa
27 /11 Pemenue 3anay Ha npumenenue teopemsl [ludaropa u

00paTHOM €il TEeOpEeMBI.

28./12 dopmyna ['epona.

29./13 Pemenue 3amau no reme «llnomaam MHOrOyrojabsHUKOBY

30./14 KOHTPOJIBHAA PABOTA Ne3 «Ilnowaosy

I'JIABA VII . IOJAOBHBIE TPEYTI'OJIBHUKH - 194

31./1 AHanm3 KOHTPOJIBHOM paboThl. [IponopirioHanbHbIE OTPE3KH.

OnpeﬂeneHHe l'IOI[O6HBIX TPEYTrOJIbHUKOB. OtHomeHne

32.12 o
rioniaiel NoJ0O0HBIX TPEYTOJIbHUKOB.

33.13 I1epBblii MpU3HAK 000U TPEYrOJIbHUKOB.

34 /4 Pemienue 3a1a4 Ha MpUMEHEHHUE MEPBOTO MPU3HAK MO00US
TPEYTOJILHUKOB.

35./5 Bropoii npu3Haku noo0us TpeyroyibHUKOB. Perienue 3a1ad.
Tperuit nprusHaku nogo0us TpeyroibHUKOB Pemenue 3a1ay Ha

36. /6 MIPUMEHEHHE BTOPOTO ¥ TPEThEro MPHU3HAKOB MOJI00US
TPEYTOJHLHUKOB

37.17 Pemienue 3a1au

38./8 KOHTPOJIBHAA PABOTA Ne4 «lIpusnaxku nooobdus
Mpey2onbHUKOBY

39. /89 AHam3 KOHTPOJIBHON paboThl. CpeaHsst THHUS TPEYTOJIbHUKA

40. /10 CBOICTBO MeIMaHbl TPEYTrOJIbHUKA.

41./11 [IponopuioHaJIbHBIE OTPE3KU B IPSIMOYTOJbHOM TPEYTOJIbHUKE

42112 Pemenue 3agau no reme «IIponopuuoHaibHbIe OTPE3KH B

MPpsAMOYT'OJILHOM TPCYT'OJIbHUKCEY




43./13

W3meputenbHble pabOThl HA MECTHOCTH.

44. /14 3aaun Ha MOCTPOCHHUE METOJIOM MOAOOHBIX TPEYTOJILHUKOB.

45 /15 CuHyc, KOCHHYC ¥ TaHT€HC OCTPOTO yIiia MPSIMOYTOJIHHOTO
TPEYroJbHHUKA
3HavyeHUs CHHYCa, KOCUHYCa U TaHTeHca Jiyis yrioB 30°, 45° u

46. /16 60°

47 117 CooTHOIIEHNE MEX/TYy CTOPOHAMH H YIIIaMU IPSMOYTOJIBHOTO
TpeyroipHuKa. Penienue 3aa4.

48. /18 Pemenue 3anau o teme «I1ogoOHbBIE TPEYTOIBHUKI

49. /19 KOHTPOJIBHAA PABOTA Ne5 «lIpumenenue noooous k
PeweHUIo 3a0ayy»

I'JIABA VIII. OKPYKHOCTb-16 4

50. /1 AHaJII/If KOHTPOJIbHOI paboThl. B3anMHOeE pacrionoxeHue
PSIMOM ¥ OKPY>KHOCTH.

51./2 KacarenbHast K OKpY>KHOCTH.

52./3 KacarenbHast k okpyxHOCTH. Perenne 3amad.

53. /4 I'pagycHas Mmepa Ayru OKPY>KHOCTH.

54./5 Teopema 0 BnucaHHOM yrJIe.

55. /6 Teopema 00 oTpe3Kkax MmepeceKaronuxcs Xopi.

56. /7 Pemienue 3anad o reme «lleHTpanbHbIC M BIIMCAHHBIC YIIIBD).

57./8 CBoiicTBa OMCCEKTPUCHI yIJIa.

58. /9 CepenMHHBIN NEPIEHIUKYIISIP.

59./10 Teopema 0 TOUKe mepeceueHNH BHICOT TPEYTOJIbHUKA.

60. /11 Brncannas okpyXHOCTb.

61./12 CBOHCTBO OMUCAHHOTO YETHIPEXYTOIbHUKA.

62. /13 Onuca"Hasi OKPYKHOCTb.

63. /14 CBOHCTBO BIMCAHHOTO YETHIPEXYTOJIbHUKA.

64. /15 Pemenue 3anau.

65. /16 KOHTPOJIBHAA PABOTA Ne6 « Oxkpysicnocmpy.

NTOT'OBOE ITIOBTOPEHHUE -3 4

66. /1 [ToBTOpEHUE

67. /2 Hmozosas konmponwvnasn pavoma Ne7

68. /3 HToroBelit ypok
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