5\‘ )
L5
AJIIMUHUCTPALMA T'OPOOJA HUXKHET'O HOBI'OPOIA
JEITAPTAMEHT OBPA30OBAHIA

MYHUIHUITAJIBHOE BIOJOKETHOE OBIIEOBPA30OBATEJIBHOE
YUYPEXJIEHUE «IIIKOJIA Ne 75»

Hpuioxkenue Ne 13 k OOII OOO
MBOY «llIkoja Ne75»,
YTBepP:KIeHHOH NPUKA30M IMPEKTOPA
ot 31.08.2020 Ne98

PABOYASA ITPOI'PAMMA

IIpeamernast o0s1acTe: MaremaTuka u uHpopmMaTuka
Y4eOnblii npeamer: I'eomerpus

Kuaace: 7-9

ABTOpPBI- COCTABUTEJIN:
I'yceBa O.U.,
Kapxosa M.C.
YUYHMTEJA MATEMATHKH

Hwxuaui Hosropon

2017



Conepxkanue cTp.
1. IlnaHupyemble pe3yabTaThl 3
2. Coaep:xanue yueOHOI0 nmpeaMera 12

3. 3.TemaTuyeckoe MIAHUPOBAHUE 16



[Iporpamma cocTaBieHa B COOTBETCTBUH C TpeboBanmsMu DeneparibHOTO
roCcyJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa BTOPOIrO MOKOJEHUS OCHOBHOTO
oO1ero o0pa3oBaHus MO MaTeMATHKE:
o ®enepanbHoro  ['ocynmapctBenHoro  OOpasoBarenbHoro — Crangapra
OCHOBHOI'O 001Iero oopazoBaHusi (mpuka3 MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccutickoit ®enepanuu ot 17 nexadpst 2014 roga Nel897);
« Hopwm ®enepansroro 3akona «O6 odpazoBanuu B Poccuiickoit deneparim
«273-D3 ot 29 nexadbps 2012 rona;
o OcHoBHol OOpa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus
MBOY «IlIxoma Ne75y;
o (COOpHMKAa HOpPMaTUBHBIX JOKyMeHTOB. Maremaruka / Ilporpamma
MOATOTOBJICHA UHCTUTYTOM CTPATETHMUECKUX UCCIEIOBAHUM B 00pa3oBaHUU
PAO. Hayunsle pykoBoguTenm — wieH-KoppecnoHaeHT PAOA. M.
Konmakos, akagemuk PAO JI. I1. Ke3una, CocraButens — E. C. CaBunoB./
M.: «Ilpocsemenuey, 2012;
o [Ipumepnoil mporpamMmsl o Kypcy reometrpuu (7 — 9 Kiacchbl), CO3AaHHON
Ha OCHOBE E€IWHOM KOHUEMUWHM NPENOJAaBaHUsS MaTeMaTUKU B CpPEIHEH
mikosie, pazpaborannoit A.I'.Mep3nsakom, B.b.ITononckum, M.C.Skupom,
J.A. HoMupoBCcKkHM, BKJIIOYEHHBIX B CUCTEMY «AnropumT ycrexa» (M.:
Benrana-I'pad, 2014) u obecnieuena YMK minsa 7-9-ro kiaccoB «I'eomerpust
— 7», «leomerpuss — 8» u «leomerpus — 9»/ A.T.Mep3ik,
B.Bb.ITononckuii, M.C.SIkup/M.: Benrana-I"pad, 2014.
B naHHBIX TOKYMEHTaX YYUTBHIBAIOTCS OCHOBHBIE MJIEH U TMOJ0XKeHUs [IporpaMmbl
pa3BUTUS U (HOPMUPOBAHUST YHUBEPCAIBHBIX YYEOHBIX JAEHCTBUI NJi1 OCHOBHOIO
o01iiero oOpa3oBaHusl.

1.Ilnanupyembie pe3yJabTaThl 00yUYeHUsi reoMeTpuH B 7-9 Kiaccax
[Iporpamma oOecrieurBaeT JOCTHKEHUSI CICAYIOMMX pPEe3yJbTaTOB OCBOCHUS
o0pa3zoBaTeILHON TPOrpaMMBbl 10 MaTeMaTUKE OCHOBHOTO 00111eT0 00pa30BaHus:

JINYHOCTHBLIE.

1) dopmupoBaHHEe OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO, TOTOBHOCTH U
CHIOCOOHOCTH OOYYaOIIMXCSl K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO Ha OCHOBE
MOTHBAILIMM K 00YUYEHHIO U NMO3HAHUIO, BEIOOPY JajbHeero oopazoBanus Ha 6a3e
OPUEHTHPOBKA B Mupe mpodeccun U MPOoPeCcCHOHATBHBIX MPEATOYTCHUH,
OCO3HAaHHOMY MOCTPOCHHUIO HHIWBHUIYaJbHOM 0O0pa30BaTEIbHONW TPACKTOPUHU C
YU4ETOM YCTOMYMBBIX MO3HABATEILHBIX HHTEPECOB;

2)  dopmupoBaHHE  TEJIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTUKH;



3) yMeHue iCHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M MHUCbMEHHOM
pedyu, NOHMUMATh CMBICI IIOCTaBJIECHHOM 3aJa4M, BBICTPAUBATh APTyMEHTALMIO,
IIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPHI;

4) KPUTUIHOCTb MBINUJICHUA, YMCHHUC PACIIO3HABATHL JIOTUYCCKHU HCKOPPCKTHLIC
BBICKA3bIBAHUS, OTIIMYNUTH T'HIIOTC3Y OT (1)aKTa;

5) Kp€aTUBHOCTb MBINUICHUA, HWHUIOHWATUBY, HAXOAYHMBOCTHL, AKTHBHOCTH IIpHU
pEeICHUN I'COMCTPUICCKHX 3a1a4;

6) yMeHHEe KOHTPOJMPOBATH MpPOLIECC W pPe3yJbTaT yuyeOHOM MaTeMaTH4eCKOM
NEeSTEeIbHOCTH;

7) CcHOCOOHOCTh K SMOILMOHAIBHOMY BOCIPUATUIO MAaTEMAaTUYECKUX OOBEKTOB,
3aJ1a4, PEIICHUM, PaCCyKICHUM;

MeranpeameTHbie:
PeryasituBubie YY /|

1. YmeHue caMOCTOSITENBHO ONPEAENATh LEeIU OOy4YeHHs, CTaBUTh U
GbopMynaMpoBaTh HOBBIE 3aJayd B ydeOe U TIO3HABATENBHOW JESITEIBHOCTH,
pa3BUBaTh MOTHBBl W HMHTEPEChl CBOEH TO3HABATENBHOM JEATEIBHOCTH.
OOyJaronuncs CMOXKET:

® aHAIM3UPOBATH CYLIECTBYIOILTUE u MJIAaHUPOBATH Oymyiue
oOpa3oBaTeIbHbIC PE3yIbTaThl;

® UJIECHTU(ULIUPOBATH COOCTBEHHBIE MPOOJIEMbl W ONPENEIATH TJIaBHYIO
npolJiemy;

® BBIJIBUTaTh BEPCUU peIICHUs MpoOJeMbl, (HOPMYyIUPOBATH THUIOTE3HI,
MPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

® CTaBWUTH II€JIb JIEATEILHOCTH Ha OCHOBE ONpENEICHHOW MpoOJieMbl U
CYILLECTBYIOIIUX BO3MOXHOCTEH;

e (dopMmynupoBaTh yueOHbBIE 33[ja4M KaK IIard JOCTHXKEHHUS MOCTaBICHHOM
LEIH 1eATEeIbHOCTH;

® 00OCHOBBIBATH IICJIEBbIC OPUEHTUPHl M TPHOPUTETHI CCHUIKAMHU Ha
[IEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS JIOTHYECKYIO TTOCIEIOBATEIHHOCTD I1ArOB.

2. YMeHue caMOCTOSITENHHO TUIAHUPOBATH MYTH JTOCTHUKEHUS IIeJIel, B TOM
YHCJIe aJIbTePHATUBHBIE, OCO3HAHHO BBIOMpaTh HambOosiee d(HPeKTUBHBIE CIIOCOOBI
perieHus y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4. OOyJaromuics CMOXKET:

® OIpenesaTh HEOOXOAUMBbIE ACHCTBHE(s])) B COOTBETCTBUU C Yy4eOHOU U
MO03HABATENIBHOM 3a1aUeii M COCTABIISITh aJITOPUTM UX BBITIOJTHEHUS;

e 00OCHOBBIBaTh U OCYIIECTBJIATH BbIOOp Hambonee dPHEKTHBHBIX
CIIOCOOOB peleHusT y4eOHbIX U TTO3HABATENbHBIX 33/1a4;

® ONpENeNsATH/HAXOAUTh, B TOM UYHCIE U3 TMPEIIOKEHHBIX BapHUAHTOB,
YCJIOBHUSI JIJIsl BHITIOJIHEHUS Y4€OHOW M TTO3HABATEIHLHOM 3a/1a4H;

® BLICTpaMBaTh KXU3HEHHBIC IMJIaHBI HA KPATKOCPOUHOE OymyIee (3asBisITh
IIEJICBbIC OPUEHTUPHI, CTABUTh aJICKBATHBIC MM 33Jadydl W Tpeajiararh JCHCTBHS,
yKa3biBasi 1 00OCHOBBIBAS JIOTHUECKYIO MOCIEI0BATENbHOCTD IArOB);



e BpIOMpaTh W3 MPEAJOKEHHBIX BapUAHTOB M CAMOCTOSITENIBHO HCKaTh
CpeICTBa/pecypchl s pelIeHHs 3a1a4l/AOCTHKESHUS LIETIH;

® COCTaBIATh IUIAH  pelieHus MpoOJeMbl  (BBINOJIHEHHUS  IPOEKTAa,
MPOBEICHUSI UCCIICIOBAHUS );

® ONpENeNsATh TMOTEHIHUAIbHBIE 3aTPyIHEHUS TPU pElIeHUH Yy4eOHOU u
MO3HABATEJIbHOM 3a/1a4i U HAXOAUTh CPEJCTBA ISl UX YCTPAHEHUS,

® OMHCHIBATH CBOW OIBIT, OPOPMIIAS €ro sl Mepeiayd APYruM JIOASM B
BUJIC TEXHOJIOTUU PEIICHUS MPAKTUUECKUX 3a]1a4 OMPEICIICHHOTO KIacca;

® [JIJAHUPOBATH u KOPPEKTUPOBATH CBOIO WHIUBU Ty JIbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

3. YMeHHEe COOTHOCUTH CBOM JACHCTBHUS C IUIAHUPYEMBIMHU pPe3yJibTaTaMH,
OCYUIIECTBJISATh KOHTPOJb CBOEH JESATEIbBHOCTH B TMpOIECCe JTOCTHXKECHHUS
pe3ynbTaTa, OnpeesaTh CIoCcOObl IEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHUM U
TpeOOBaHUIl, KOPPEKTUPOBATh CBOM JAECUCTBUS B COOTBETCTBUU C M3MEHSIOIIEHCS
cutyanueir. OOy4Jaromuiicss CMOXKET:

® OMpefensiaTh COBMECTHO C TMEAaroroM M CBEPCTHUKAMH KPUTEPHUH
IUTAHUPYEMBIX PEe3yJIbTAaTOB U KPUTEPUH OLICHKH CBOEH y4eOHOU NeATeIbHOCTH;

® CUCTEMaTU3UpPOBaATh (B TOM YHMCIIE BHIOMpATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTAaTOB U OLICHKH CBOEH JESITEIbHOCTH;

e oTOMpaTh MHCTPYMEHTHI JUIS OLIGHWBAaHUSA CBOCU JIEATEIHHOCTH,
OCYIIECTBISITh CAMOKOHTPOJIb CBOEH JAEATETbHOCTH B pPaMKaxX MPeaiOKEHHBIX
YCIIOBUI U TPEOOBaHMIA;

® OIICHWBATH CBOIO JESATEIBHOCTH, APTYMEHTHUPYS HPUYUHBI JOCTHKCHHS
WIH OTCYTCTBUS TUIAHUPYEMOTO Pe3yibTara;

® HaXOAWUTh JOCTATOYHBIC CPEACTBA JJISl BHIIIOJIHEHUSI YUEOHBIX NEHCTBUH B
U3MEHSIOIIENCS CUTYalluu W/ WK IPU OTCYTCTBUU INITAHUPYEMOTO pe3yJIbTaTa;

e paboTass TO CBOEMYy IUIaHy, BHOCHUTh KOPPEKTUBBHI B TEKYIIYIO
JESTEIbHOCTh Ha OCHOBE aHalnW3a W3MEHEHWH CHUTyalluu [UIsl TOJIyYeHUs
3aIJIaHUPOBAHHBIX XaPAKTEPUCTUK MPOIYKTa/pe3yabTara;

® YCTAaHaBIMBaTh CBSA3b MEXIy [OJIYYCHHBIMH XapaKTePUCTHKAMU
OpOAYKTa W XapaKTepUCTHKaMHU TMpollecca JEATEJIbHOCTH M IO 3aBEpILIEHUU
JeSTEIbHOCTH MpesiaraT M3MEHEHUE XapaKTepUCTUK Mpolecca Ui MOJTyuyeHus
YIIY4IIEHHBIX XapaKTEePUCTUK MTPOJYKTa;

® CBEpATh CBOM JCWCTBUA C IIENBIO M, TIPU HEOOXOAWMOCTH, HCIIPABIATH
OLIMOKHA CaAMOCTOSITENBHO.

4. YMmeHHWe OIIEHWBAaTh MPABWIBHOCTh BBIMOJHCHUSA YYeOHOW 3amaud,
COOCTBEHHbIE BOBMOXHOCTH €€ perieHusi. OO0yJarouuics CMOXKeT:

® ONpeAeNsiTh KPUTEPUU MPABWIBHOCTH (KOPPEKTHOCTH) BBIOJHEHHUS
y4eOHOM 3a71a4u;

® aHAIM3UPOBAaTh U OOOCHOBBIBATH TNPHUMEHEHUE COOTBETCTBYIOIIETO
MHCTPYMEHTApHs AJIsl BBIMOJIHEHUS yueOHOM 3a/1a4H;

e CBOOOIAHO TIOJB30BATHCS BBHIPAOOTAHHBIMU KPHUTECPUSIMHU OICHKH U
CaMOOIICHKH, MCXOJ W3 IENH W UMEIONINXCS CPEICTB, pasiudvas pe3ylbTaT |
CITOCOOBI ICHCTBHI;

® OIICHUBATh MPOAYKT CBOEH JAESITENbHOCTH 1O 3aJlaHHBIM  W/WJIH



CaMOCTOATENIbHO  ONpPENENEHHBIM KPUTEPUSIM B COOTBETCTBUM C  IIEJIBIO
NEeATEIbHOCTH;

e 00OCHOBBIBAaTh JOCTHKHUMOCTbH II€JTM BBHIOPAHHBIM CIOCOOOM Ha OCHOBE
OLICHKM CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (uxcupoBarhb u aHAJIU3UPOBATh JTUHAMUKY COOCTBEHHBIX
0o0pa3oBaTeIbHBIX PE3YJILTATOB.

5. Brnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHSATUS PEIICHUN
U OCYIIECTBJICHHUS OCO3HAHHOTO BbIOOpa B Y4YeOHOW U IO3HABATEIHHOM.
OOyyaromuncs CMOXET:

e Ha0IIOJaTh U AHAIM3UPOBATH COOCTBEHHYIO YUCOHYIO U TIO3HABATEILHYIO
NESATENIbHOCTh U JACATENBHOCTh  JAPYTUX  OOydYarommxcs B Ipollecce
B3aUMOINPOBEPKH;

® COOTHOCUTH pEaJIbHbIE W IUIAaHUPYEMBbIE pe3yibTaThl WHIMBUIYaTbHON
00pa30BaTeIbHOMN IEATELHOCTH U JIeTIaTh BBIBOJIBI;

® [PUHUMATh pEUIeHWE B YYEOHOM CHUTyallUM M HECTH 3a HEro
OTBETCTBEHHOCTb;

® CaMOCTOSITENIbHO ONpENENsATh NPUYMHBI CBOETO ycIexa WM Heyclexa U
HAXOJUTh CIOCOOBI BBIXO/IA U3 CUTYallUH HEYCIIEXa;

® DPETPOCIEKTUBHO OMNPENENATh, KaKue ACUCTBHUS IO PEHICHUIO Y4eOHOH
3a/layd WM TapamMeTpbl ATUX JCUCTBUN MPUBETU K TMOJYYCHHIO HMEIOIIETOCs
IPOAYKTa yueOHO! JesITeIbHOCTH;

® JIEMOHCTPUPOBATh  MPUEMBl  PErySIUUA  MCUXO(PU3HOIOTUYECKUX/
AMOIIMOHAIIBHBIX COCTOSIHUM I JOCTHXKEHUS d(PPekra ycrnokoeHus (ycTpaHeHUs
AMOIIMOHAJILHOM  HaIpsDKEHHOCTH), A(ddexkta BoccTaHOBIEHUS (OCTadiIeHUs
MPOSIBIICHUI YTOMJICHUS), addekra AKTUBU3AIUU (TOBBIIICHUS
Ncux0(U3n0JIOTHYECKON PEAKTUBHOCTH).

ITo3naBaTeabHbIe YY ]|

1.YMmenue omnpenenstb MOHATHS, CO3/1aBaTh OOOOLIEHUS, YCTAHABIMBAThH
aHaJIOTUH, KJIacCUQUIMPOBaTh, CaMOCTOSATEIbHO BbIOMpATh OCHOBAHUS MU
KpUTEpUHU JJIsl Kiaccu(UKaIMK, yCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOMTH  JIOTMYECKOE  pacCyXICHHE,  YMO3aKI4YeHHue  (MHIYKTUBHOE,
JETYKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh BBIBOABL. OOy4arOMIUICI CMOXKET:

e 1oAOUpaTh CIOBA, COMOJYMHEHHBIC KIIOYEBOMY CIIOBY, OMPEICISIONINE
€ro NMpU3HaKu U CBOMCTBA;

® BBICTPAMBATh JIOTUYECKYIO IETMOYKY, COCTOSIIYIO M3 KIIOUEBOTO CIIOBA U
COTOTYMHCHHBIX €MY CJIOB;

® BBIJCIATh OOIMMK TMPU3HAK JBYX WM HECKOJbKHX IPEIMETOB WU
SIBIICHUHA U OOBSICHATH MX CXOJICTBO;

® O0BECIUHATH TIPEAMETHl W SBJICHHWS B TPYIIBI IO OIPEACICHHBIM
MpU3HaKaM, CPAaBHUBATh, KIAaCCUPUIIUPOBATH M 0000MaTh (DaKThI U SBICHUS;

® BBIJICIIATH ABJICHUE U3 OOIIETro psja APYTUX SABJICHUM;

® ONpENeNsATh 00CTOATEIHCTBA, KOTOPBIC MPEIICCTBOBAIM BO3SHUKHOBEHHIO
CBS3M MEXIYy SIBIICHHSIMH, W3 OTHUX OOCTOSATEIBCTB BBLICIATH OIMPECSIISIONINE,
CIIOCOOHBIC OBITH MPUYMHONW JTAHHOTO SIBJICHUS, BBISBIISATH MPUYUHBI M CJICICTBHS



SIBJICHUU

® CTPOUTH PACCYXIEHUE OT OOIINX 3aKOHOMEPHOCTEN K YACTHBIM SIBIICHUSIM
Y OT YaCTHBIX SIBICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJICHHE Ha OCHOBE CpPABHEHHUS IMPEIMETOB U SBJICHUM,
BBIJICJISIS TIPU OTOM OOIIHME MPU3HAKHY;

e M3jaraTh IMOJYYEHHYIO HH(OpMaIMIO, WHTEPIPETUPYS €€ B KOHTEKCTE
pelaeMon 3aauu;

® CaMOCTOSITEIPHO yKa3blBaTh Ha WHGOPMAIMIO, HYXKIAIONIYIOCS B
MpOBEpPKE, MpeajaraTh MW MOPUMEHATh CIOCOO0 TPOBEPKU JIOCTOBEPHOCTHU
uHbOpMaIny;

e BepOAIM30BaTh HMOIMOHAILHOE BIEYATICHHE, OKa3aHHOE Ha HEro
HCTOYHHKOM;

® OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBS3U M OTHOIIICHUS, BBISBIISIEMBIE B X0O/I€
MO3HABATENILHOM U MCCIEAOBATEILCKON JESATEILHOCTH (IPUBOJIUTH OOBICHEHUE C
U3MEHEHUEM (OpPMbI MPEACTABICHUS; OOBIACHAThH, ACTANU3UPYs WiIH 00001as;
OOBSICHSIT C 3aJJaHHOM TOYKHU 3PEHHUS);

® BBLIABISATh M Ha3bIBaThb NPUYUHBI COOBITHUS, SIBJICHHS, B TOM YHCJIE
BO3MOJKHBIC /HanboJjIee BEPOSITHBIC MPUYHUHBI, BO3MOKHBIE TIOCIICICTBHUS 3aJaHHON
MIPUYHHBI, CAMOCTOSATENILHO OCYIIIECTBIISIS IPUUYUHHO-CIIEICTBEHHBIN aHAIU3;

e JleNlaTh BHIBOJ HAa OCHOBE KPUTHUECKOTO aHAJIM3a Pa3HbIX TOUEK 3PEHMUS,
MOATBEPAKAaTh BBIBOJI COOCTBEHHOM apryMEHTalMedl WM CaMOCTOSTEIbHO
MOJTYYEHHBIMH JTAHHBIMHU.

2. YMeHue co3naBaTh, IPUMEHATh M MPeoOpa30BBIBATh 3HAKHM W CHUMBOJIHI,

MOJICIM M CXEMBI JUIS pElICHHS YYeOHbIX W II03HABATENIbHBIX 3aJ]1ad.
OOyJaronuics CMOXKeT:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM TIPEAMET U/WUIIU SBJICHUE;

® OMNpeAeATh JIOTUYECKUE CBA3M MEXIy MpeIMeTaMu W/WM SBICHUSIMH,
0003Ha4aTh JaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPaKTHBIN WK peabHbIA 00pa3 nMpeaMeTa u/uiH siBICHUS;

® CTPOHUTH MOJIEJIb/CXEMY Ha OCHOBE YCIOBUW 3aJayd W/HUIM Crocoba ee
peleHus;

e co3iaBaTh BepOajbHbIC, BEUIECTBEHHbIE U MH(GOPMALMOHHBIE MOJEIH C
BbIJIEJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI ONpENeNeHusl crocoda
pelleHus 3aJa4l B COOTBETCTBUU C CUTYyallUEH;

® TpeoOpa3oBbIBATh MOJIENH C I1EJbI0 BBISBICHHUS OOIIUX 3aKOHOB,
OTIPECTISAIONINX JaHHYIO MTPEAMETHYIO 001aCTh;

® [IEPEBOAUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(GOPMAIUIO U3
rpaduyeckoro Wik (HopMasM30BaHHOTO (CHMBOJIBHOTO) TMPEJICTABJICHUS B
TEKCTOBOE, M HA00OPOT;

® CTPOUTH CXEMY, aJrOpPUTM JEHUCTBUS, UCIPABIATh WJIM BOCCTAaHABIMBAThH
HEU3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMEIOUIErocsl 3HaHHUS 00 OOBEKTe, K
KOTOPOMY MPUMEHSIETCS aITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOTO;

® aHATM3UPOBATH/PEdICKCUPOBATh OMBIT Pa3pabOTKU W peanu3aluu



y4eOHOro MpPOEKTa, UCCIEAOBaHUS (TEOPETUYECKOr0, IMIIMPUYECKOT0) HA OCHOBE
MPEIOKEHHOW TPOOJIEMHON CHUTYallMH, TOCTABJICHHOW IEIM W/WIW 3aJaHHBIX
KPUTEPHUEB OIICHKU MPOIyKTa/pe3ynbTara.

3.CwmpicioBoe ureHue. O0yJaronuncs CMOXKET:

® HAXOAWUTh B TEKCTE TpeOyeMyro MHPOpPMAIHIO (B COOTBETCTBHHU C ILEISIMU
CBOEH JIEATEIIbHOCTH);

® OPHECHTHPOBATHCA B COJNEPKAHUU TEKCTA, NIOHUMATH LICJIOCTHBIM CMBICI
TEKCTa, CTPYKTYpHUPOBATh TEKCT;

® YCTaHaBIMBATh B3aMMOCBS3b ONMCAHHBIX B TEKCTE COOBITHI, SBICHUM,
IIPOLIECCOB;

® PE3IOMHUPOBATH IVIABHYIO UICI0 TEKCTA,;

KommynukaTuBubie YV /|

1. YMeHue opraHu3oBbIBaTh Y4e€OHOE COTPYAHUYECTBO U COBMECTHYIO
JEATEIbHOCTh C YYUTEIEM W CBEpPCTHUKaMM;, paboTaTh HHAMBUIYATbHO U B
rpynme: HaxoJIuTh 00Ilee penieHrue W pas3pemiaTth KOH(IMKTBI Ha OCHOBE
COTJIaCOBaHMS MO3UIIMKA U ydeTa HHTEpecoB; GOpMYIMpOBaATh, ApTyMEHTHUPOBATH U
oTcTauBaTh cBOe MHEHHE. OOYyJarOIIUIICS CMOXKET:

— OMpEeNEeNATh BO3MOXHBIE POJIM B COBMECTHOM AESATEILHOCTH;

— UTPaTh ONPEJICTCHHYIO POJIb B COBMECTHOM JESATEILHOCTH;

— NPUHUMATH TIO3UIUIO CcOOECeAHUKA, TMMOHUMAs MO3UIMI0 JPYroro,
paznuyaTh B €ro peuyu: MHEHHE (TOUKY 3pEHUs), JO0Ka3aTelbCTBO (apTyMEHTHI),
(baKTbl; TUIIOTE3bI, AaKCHOMBI, TEOPHH;

— OmpenenaTb CBOM JCHCTBUS W JCHUCTBUSL TapTHEpPa, KOTOPHIC
CrOCOOCTBOBAJIM WJIU MPEMSATCTBOBAIN MPOYKTUBHON KOMMYHUKAIINY;

— CTPOUTH  TIO3UTHBHBIE  OTHOIIEHUS B  TMpolecce ydyeOHOH U
MO3HABATEILHOMN JIEATEILHOCTH;

— KOPPEKTHO W apryMEHTUPOBAHHO OTCTaMBAaTh CBOK TOYKY 3pEHUS, B
JIUCKYCCUU YMETh BBIJIBUTATh KOHTPApTyMEHTHI, mepedpa3supoBaTh CBOIO MBICIb
(B1aieHne MEXaHW3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MpU3HaBaTh OMIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
ero;

— mpejjarath aabTePHATHBHOE pelieHUE B KOH(MIUKTHON CUTYAIlNH;

— BBIJICTISATH OOIIYIO TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBAapWBaThCA O TpaBWIaX U Bompocax Uil OOCYXKIEHUS B
COOTBETCTBUM C IIOCTABJICHHOU II€pe IPYIIION 3a1a4ueH;

— OpraHU30BBIBATh YUEOHOE B3aUMOJICHCTBHUE B rpymie (OnpenessaTh oOlme
1[eJIH, PacIpeaeIsiTh POJIU, JOTOBAPUBATLCS JIPYT C IPYroM U T. 1.);

— YCTpaHsATh B  paMKax Juajora pa3peiBbl B  KOMMYHHUKAIIUH,
00OyCJIOBJIEHHbIE HEMOHMMAHUEM/HETIPUATHEM CO CTOPOHBI COOECEeIHMKA 3a/ayw,
(bOpMBI UM COAEPIKAHMSI TUATIOTA.

2. YMeHHe OCO3HAaHHO MCIO0JIb30BATh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C

3a/1auel KOMMYHUKAIIUHU JIJIs BEIPQXKEHUS CBOMX YYBCTB, MbICIIEH U MOTpeOHOCTEN
I TTAHUPOBAHUSI U PETYJISIIUM CBOEW JEATEIBbHOCTH; BJIAJACHUE YCTHOM H



MUCHbMEHHON pEeYbl0, MOHOJOTMYECKONW KOHTEKCTHOW peubto. OOyuarommuiics

CMOXCT:

OoTOMpaTh U UCIOJIb30BATh PEUYEBBIE CPEJCTBA B MPOIECCE KOMMYHUKAIIUU C
JPYTUMU JTIOABMU (IMAJIOT B Mape, B MAJIOW Tpymme u T. 11.);

NPEACTaBIATh B YCTHOM WJIM NHCbMEHHOM QopMe pa3BepHYTHIA IJIaH
COOCTBEHHOM JEATEIBHOCTH;

co0JII01aTh HOPMBI IyOJIMYHOM peuH, PEriaMeHT B MOHOJIOTE U IUCKYCCUU B
COOTBETCTBHM C KOMMYHUKATUBHOU 33/1a4€H;

BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXKECHUE) U 3alpallliBaTh MHEHUE
napTHepa B paMKax Juajora;

OpUHUMATh pelIeHne B XOJE Juajora MW COIVIACOBBIBATH €ro ¢
cOO€ECEeTHUKOM;

UCIIOJIb30BaTh BepOanbHbIE CpeACcTBa (CPEACTBA JIOTMUECKOW CBSA3M) IS
BBIICIICHHSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYIUICHHS;

UCIIOJIb30BaTh HEBEpOaJIbHBIE CpPEJICTBA WJIM HArJAIHbIE MaTepHabl,
MOITOTOBJICHHBIE/OTOOPAHHBIE TTO/I PYKOBOJICTBOM YUHTEIIS;

JenaTb  OIECHOYHBIM BBIBOJ, O JIOCTHKCHUM 1M  KOMMYHHMKAIUU
HEIMOCPEJICTBEHHO TII0CJIE 3aBEPIICHUS] KOMMYHUKATHMBHOTO KOHTaKTa U
00OCHOBBIBATh €TO.

3.dopMupoBaHre M Pa3BUTHE KOMIIETEHTHOCTH B 00JacTH UCIIOJIb30BaHUS
MH(POPMAIITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosorui  (manee —  UKT).
OO0yuaronuncs CMOXKET:

I[eJICHANPABJICHHO HMCKAaTh W HKCIOJIb30BaTh WH(OPMAIIMOHHBIC PECYPCHI,
HEOOXOMMBIC JIJIA PCIICHHUS YYCOHBIX M MPAKTUYCCKHUX 3a7a4d C IMTOMOIIBIO
cpenctB UKT;

BBIOMpaTh, CTPOUTh M UCIOJb30BaTh AaJCKBAaTHYIO HH(POPMAIMOHHYIO
MOJIESIb JUISI TIEpEIadyd CBOMX MBICIEH CpPEACTBAMU €CTECTBEHHBIX H
(dbopMabHBIX SI3BIKOB B COOTBETCTBHUU C YCIOBUSIMU KOMMYHUKAIIUH;
BBIJICTSATh HMH(POPMAIMOHHBIA aCIeKT 3aJa4M, OICPHPOBATh JAaHHBIMH,
HCTIOJIb30BAaTh MOJENb PEIICHUS 3a]1a4H;

HCIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKJIIOYAs BBIOOP aJeKBAaTHBIX
3a7a4e MHCTPYMEHTAIbHBIX MPOTrPaMMHO-aINMNapaTHbIX CPEACTB U CEPBUCOB)
JUISL pelieHus H(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YU4E€OHBIX 3aja4, B
TOM 4YHCJIe: BBIYMCICHHUE, HAMMCAaHUE IHMCEM, COYMHEHUM, JOKJIAJIOB,
pedepartoB, co3naHue npe3eHTaIui u ap.;

UCITIOJIB30BaTh WH(HOPMAIIHIO C YYETOM 3THUECKHUX U MTPABOBBIX HOPM;

co3faBaTh MH(GOPMAIIMOHHBIE PECYpPChl PA3HOTO TUMA W JJISI Pa3HBIX ayIUTOPH,
coOmonaTh HWHGOPMAIMOHHYI0 TUTHEHY W MpaBwia  HWHGOPMAIMOHHON
0€30IaCHOCTH.

IIpeameTHbIE pe3yJbTATHI:

I"'eomerpuueckue HUrypbl

Buinycknux nayyumcs:



* I0JIb30BATHCS SI3bIKOM T€OMETPUHU IS OINUCAHUSA TMPEAMETOB OKPYKAIOIIErO
MUpPA U UX B3aUMHOTO PACIIOI0KECHHUS;
* pacrmo3HaBaTh U U300pakaTh HAa YepTeKax U PUCYHKAX FeOMETpHUECKUE PUTypHI
U UX KOHQUTYpalnu;
* KJIacCU(UIIMPOBATH TEOMETpUUECKUE (PUTYPBL;
* HAXOJWTHh 3HAYCHUS JJIMH JIMHEWHBIX JJIEMEHTOB (UTYP W WX OTHOIICHHS,
rpagycHyto mepy yriaoB oT 0° mo 180°, mpuMmeHsisi ompenelieHHsi, CBOWCTBA U
NpU3HaKU (QUIYp U UX DJIEMEHTOB, OTHOIIEHUs (uryp (paBeHCTBO, MoaoOue,
CUMMETPHH, IOBOPOT, apaJLJIEIbHBINA MEPEHOC);
* ONIEPUPOBATH C HaYaJIbHBIMH TOHSATUSIMA TPUTOHOMETPUU U  BBINOJHATH
pJIeMEHTapHbIE onepanuy HaJ GyHKUUSIMH YTIIOB;
* IOKa3bIBaTh TEOPEMBI;
* pemiaTh 3a7a4d Ha J0Ka3aTeIbCTBO, OMUPAsICh HA U3YUYEHHbIE CBOICTBA GQUTYD U
OTHOUIIECHUHN MEXITYy HUMU U IPUMEHSSI U3YYEHHBIE METOIbI IOKA3aTEbCTB;
* pemaTh HECJOXHBIE 33/1a4l Ha TOCTPOEHWE, MPUMEHSS OCHOBHBIE aJTOPUTMBI
MOCTPOCHUS C TIOMOIIBIO LIUPKYJISA U JIMHEUKH;
* pemaTh MpOCTEHINNe TUTAHUMETPHUUECKHE 33a/Ia4H B IPOCTPAHCTBE.
Buinycknuk noayuum 603MoHuCHOCIb:
* OBJAJIETh METOJAMHU pEIICHUS 3a7ad Ha BBIUMCICHHUS M JOKA3aTeIbCTBA:
METOJIOM OT MPOTHBHOTO, METOJIOM MOI00Us, METOAOM Iepebopa BapuaHTOB U
METOJIOM F€OMETPUUECKUX MECT TOUEK;
* IPUOOPECTU OMBIT NPUMEHEHUS aNreOpanyeckoro M TPUTOHOMETPUUYECKOTO
anmapara U ujed ABMKEHUS TIPU PEIICHUH TeOMETPUYECKUX 3a/1a4;
* OBJIAJIETh TPAJUIIMOHHOM CXEMOW pellIeHus 3ajad Ha MOCTPOEHHUE C MOMOIIBIO
LUPKYJIS ¥ JIMHEHKU: aHAJINU3, IOCTPOCHHE, JOKA3aTEIbCTBO U UCCIIEI0BAaHUE;
* HAYYUTHCS perarhb 3a1aun Ha
MOCTPOEHHE METOJJOM F€OMETPHUUECKOI0 MECTa TOUEK U METOJI0M MOA00uS;
* IPUOOPECTH OMBIT HCCIENOBAHUS CBOWMCTB INTAHUMETPUYECKUX (UTyp C
MTOMOIIIBI0 KOMIIBIOTEPHBIX MTPOTPAMM;
* IPHOOPECTH OTIBIT BBHITTOJIHEHUS TPOEKTOB.

H3Mepenne reoMeTpuuecKiX BeTHINH
Bvinyckuux nayuumcs:
* MCIIOJIb30BAaTh CBOWCTBA WM3MEpPEHUsS NJHMH, TUIOMIaJed M YIJIOB NPHU PEIICHUH
3a/lad Ha HaXOXJACHUE JUIMHBI OTpe3Ka, JJIMHBI OKPY)XHOCTH, IJUHBI JYTH
OKPYXHOCTH, TPaJlyCHOM MEpHI yIia;
* BBIYUCJIATH TUIONIAJAM TPEYTOJBHUKOB, MPSAMOYTOJILHUKOB, Mapalljie]IOrPaMMOB,
Tpaneuun, KpyroB U CEKTOPOB;
* BBIYUCJIATH JUIMHY OKPYKHOCTH, JUTMHY JYTH OKPY>KHOCTH;
* BBIYUCJIATh JJIMHBI JUHEWHBIX JJIEMEHTOB (UTyp W WX YIJIbl, HCHOJb3YS
bopMyIbl TMHBI OKPY>KHOCTH U JJIUHBI TYTH OKPYXHOCTH, (POPMYIIBI TUIOIIAACH
duryp;
e pemath 3aJadyd Ha JOKa3aTelIbCTBO C HCIOJIb30BaHHEM (OPMYN JJIUHBI
OKPY>KHOCTH | JUTMHBI IyTHU OKPYKHOCTH, PopMyT miomaneii puryp;
* pelmaTh MPAKTUYECKUE 3a/ladyM, CBS3aHHBIE C HAXOXKICHHEM T€OMETPUUYECKUX
BEJIWYMH (MCTIONB3YS TP HEOOXOJWMOCTH CHPABOYHHKH M TEXHUYECKUE
CPE/CTBA).
Buinycknux nonyuum 603mMoxicHOCMb HAYUUMbBCA:




* BBIYUCHATh  IJIOMAAM  (QUryp, COCTAaBICHHBIX W3 JABYX WiId Oolee
MPSAMOYTOJIbHUKOB, apalIeIOrPaMMOB, TPEYTOJIbHUKOB, KPYra U CEKTOPA;
* BBIYUCIATH TJTIOIIAN MHOTOYTOJIBHUKOB, VCTIOJIb3YS OTHOLLICHUS
PABHOBEIIMKOCTH U PABHOCOCTABJIEHHOCTH;
* MPUMEHATH AITeOPANIECKU U TPUTOHOMETPUIECCKUH aIlmapaT U UJICH JTBIKCHHUS
IIPY PELICHUY 3a7a4 HA BBIYMCIIEHUE IUIOIIAIE MHOTOYTOJIbHUKOB.

KoopnnHatet
Buinycknuk nayyumes:
* BBIUUCIATh JUIMHY OTpe3Ka II0 KOOpAMHATAM €ro KOHIIOB; BBIYHCIATH
KOOPAUHATHI CEPENNHBI OTPE3KA;
* HCIIOJIb30BaTh KOOPAWMHATHBIA METOJ [JIi HW3YYEHHUS CBOMCTB TMPAMBIX U
OKPY>KHOCTEM.
Buinycknuk nomyuum 603mMoHCHOCMb:
* OBJIAJIETh KOOPJMHATHBIM METOJOM pEIICHMS 33/lad HA BBIUYHUCICHHUS U
JIOKa3aTEIbCTBO
* MPUOOPECTU OMBIT UCTIOJIB30BAHUSI KOMITBIOTEPHBIX MPOTpaMM JJis aHaju3a
YaCTHBIX CIIy4a€B B3aUMHOTO PACMHOJIOKECHUS OKPYKHOCTEN U MPSIMBIX;

* MpUOOpeCTU OIIBIT BBITTOJIHEHUS MIPOEKTOB HA temy «lIpumenenne
KOOPJMHATHOT'O METOJA MPU PEIICHUU 3a7a4 HA BBIYUCICHUS U 10KA3aTEIbCTBA.
BekTopsbl

Buinycknuk nayuumcs:

* OIEPUPOBATh C BEKTOpPaMHU: HAXOAUTh CYMMY M pPa3HOCTb JABYX BEKTOPOB,
3aJJaHHBIX T'€OMETPUYECKH, HAXOJUTh BEKTOP, PABHBIA IIPOU3BEACHUIO 33aIAHHOTO
BEKTOpa HA YKCIIO;

* HAXOJUTH JUJI1 BEKTOPOB, 3aIaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI
CYMMBI U Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAMHATHI MTPOU3BEJCHUSI BEKTOpa
Ha YKCIIO0, IPUMEHSSI IPU HEOOXOAMMOCTH COYETATEIbHBIHN, IePEMECTUTEIbHBIA U
pacnpeaenuTENbHbIN 3aKOHBI;

* BEIYUCIATh CKASIPHOE MPOU3BEACHHE BEKTOPOB, HAXOIWTh YrOJd MEXIY
BEKTOpPAMH, YCTAHABJIUBATH MEPIICHAUKYIJISIPHOCTD MPSIMBIX.

Buinycknuk nomyuum 803mModcHocmy:

* OBJIAJETh BEKTOPHBIM METOAOM JUISI pPEIICHUS 3aJad Ha BBIYUCICHUS U
JIOKA3aTEeIIbCTBA,;

* IPUOOPECTH OTBIT BHITIOJHEHHUS MPOESKTOB.



Conepxanue yueOHoro npeamera «I'eomerpusi»
7 -9 knaccos

IIpocmetiwue ceomempuueckue guaypoi
Touka, npsimas. OTpe3ok, ayd. Yroa. Buast yrioB. CMeKHbIE U BEpTHKAIbHBIE YTJIbI.
buccekrpuca yrna.
Ilepecekaromuecs u napasuienbable npsamsele. [lepnenaukynsapueie npsmele. [Ipuznaku
[apajuIeIbHOCTH NpsIMbIX. CBOMCTBA NapaJUIEIbHBIX NPSAMBbIX. [IeprieHIuKyIsIp 1 HAKJIOHHAS K
MIPSAMOM.
Mmuozoyeonvruku
Tpeyronsuuku. Buasl TpeyroibHukoB. Mennana, OuccekTpuca, BbICOTa, CPEIHSS JIMHUS
TpeyroyibHuKa. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. CBOMCTBA M MPU3HAKUA PABHOOEIPEHHOTO
TpeyroiapHuka. CepeIMHHBIN NepneHANKYIAp oTpe3ka. CymMma yrioB TpeyrojibHUKa. BHenmHue
yTIibl TpeyronbHuka. HepaBeHcTBO TpeyroyibHrKa. COOTHOLICHHS MEXIY CTOPOHAMU U YIIIAMHU
Tpeyronbauka. Teopema I[udaropa.
[TogoOHbIe TpeyronbHUKU. [Ipu3Haku nogoous TpeyroabHUKOB. TOUKM nepeceyeHus: MeIuaH,
OHMCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEANHHBIX MEPIIEHIUKYIISIPOB CTOPOH TPEYTOJIbHHKA.
CBoiicTBO OuCCeKTpUCH TpeyrojibHuKa. Teopema Daneca. MeTpuueckue COOTHOIICHUSI B
MIPSAMOYTOJIBHOM TpeyToJbHHUKE. CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYToJIbHUKA U yIIIOB OT 0 10 180. @opmyJibl, CBA3BIBAIOIINE CUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC OJTHOTO M TOrO K€ yria. Pemenne TpeyroapHUKOB. Teopema
CUHYCOB U T€OpEMa KOCHHYCOB.
UYetsipéxyronpauku. [lapaminenorpamm. CBoiICTBa U MPU3HAKY HapajUieIorpaMma.
[IpsiMmoyrosbHUK, pOMO, KBaJIpaT, UX CBOMCTBA U npu3Haku. Tpanerus. CpeaHss TUHUS
Tpaneuru u €€ CBOMCTBA.
MHOroyronbHuUKH. BeImykibie MHOroyrojibHUKA. CymMMa yTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.
IIpaBuiibHBIE MHOTOYTOJIBHUKH.
Oxpyorcnocmsb u Kpye. I eomempuueckue nocmpoenus
OKpy»XHOCTb U KpYT. DJIEMEHTBI OKPY>KHOCTH U KpyTa. LleHTpanbHble U BINCAHHBIE YIJIBL.
KacarenpHas kK OKpy>KHOCTH U €€ CBOMCTBA. B3auMHOE pacronokeHue npsiMoil U OKPY>KHOCTH.
OnurcanHasl 1 BOMCAaHHAsI OKPYKHOCTH TPEYTOJIbHUKA. BIIMCaHHbBIE M ONTMCaHHbIE
YETHIPEXYTOJBHUKH, UX CBOMCTBA U MPU3HAKU. BIMCaHHBIE M OMTMCAHHBIE MHOTOYTOJIbHUKH.
I'eomeTpuueckoe Mecto Touek ('MT). CepequHHbIN IEpIIEHIUKYJIAP OTpe3Ka U OMCCEeKTpHca
yria kak [MT.
['eomeTpuueckne noCTpoeHUs LUPKYJIEM U JINHENKONW. OCHOBHBIE 3aJ]a4l HA TOCTPOCHHUE:
IIOCTPOECHUE YTJla, PABHOI'O JaHHOMY, IOCTPOCHUE CEPEANHHOTO IIEPIICHIUKYJIAPA TaHHOTO
OTpPE3Ka, MOCTPOCHUE MIPSMOU, IPOXOIALIEN YEPE3 TAHHYIO TOUKY U NEPIICHAUKYIISIPHON TaHHOU




MPSMO#A, TOCTPOCHUE OMCCEKTPUCH TaHHOTO yria. [locTpoeHue TpeyroabHIKA M0 3aJaHHBIM
anementaM. Meton I'MT B 3a1auax Ha MOCTPOCHHUE.
Hszmepenue ceomempuyeckux 8eaudun
JInuHa otpe3ka. PaccTosiHne Mex1y AByMsI TOUYKaMH. PaccTosiHME OT TOUKHU 0 HPSIMOil.
PaccTostnue Mex 1y nmapauieIbHbIMU OPSIMBIMU.
[IepumeTp MHOTOYTOJIbHUKA.
JInrHa OKpYKHOCTH. [[TMHA TyTH OKPYXHOCTH.
I'pagycnas mepa yria. BennunHa BIMCAHHOTO yTJIA.
[TonsTHS TII0MAM MHOTOYTOJIbHUKA. PaBHOBenkue purypsl. HaxoxaeHue muiomaam KBaapara,
NPAMOYTOJbHUKA, apajuieiorpaMma, TPEYTOJIbHUKA, TPAIICIIUH.
[Tonste mnomaau kpyra. [momans cekropa. OTHOMEHKE TUIOMAACH MOJ0OHBIX PUTYD.
Lexapmosbvie koopOunamul Ha NIOCKOCHU
dopMmyna pacCTOAHUS MEXAY IByMs ToukaMHu. KOOpauHATHI cCepeIMHbI OTpE3Ka. Y paBHEHHUE
¢burypsl. YpaBHEHHs OKPY>KHOCTU U MIPSAMOM. YTI0BOM KOIPPUIIUEHT TIPSIMOIA.
Bexmopul
[Tonsitue BekTopa. Moayinb (ayuHa) BekTopa. PaBHbie BekTOphl. KoyumnHeapHbie BEKTOPHI.
Koopaunatel BekTopa. ClI0)KE€HHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA YUCIIO.
CkansipHoe nipon3BeieHUE BeKTOpoB. KocuHycC yria Mexay IByMsl BEKTOpPaMHU.
leomempuueckue npeobpazosanus
[Tonsitue o npeobpazoBanuu Gurypsl. JBmwxenue ¢purypsl. Buabl aBuxeHus: purypst:
MapAJUICIbHBIN IEPEHOC, OCEBAsA CUMMETPHUS, ICHTPaIbHAsl CHMMETPHS, MOBOPOT. PaBHBIE
¢urypsl. 'omorerus. [logobue puryp.
IemeHmbl 102UKU
Onpenenenue. AKCHOMBI U TeOpeMbl. [lokazarenscTBo. JJoka3aTenbCTBO OT MIPOTUBHOTO.
Teopema, oOpaTHas ganHoi. Heobxoaumoe u JocTaTtoyHoe yciioBHs. YOTpeOaeHue
JIOTUYECKUX CBSI30K €CJIU..., TO ..., TOTJA U TOJBKO TOT/IA.
L'eomempus 6 ucmopuveckom pazeumuu
N3 ucropun reomerpun, «Hauama» EBknuaa. Mcropus nsaroro nocrynara EBkina.
Tpuronomerpus — Hayka 00 U3MEpEHUU TPEyroasHUKOB. [locTpoeHne nmpaBUIbLHBIX
MHOTOyTroJIbHUKOB. Kak 3apoauiace uaes KoopAuHar.
H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.
o 7 Kiacc:

1. IIpocreiimue reomerpudeckue (purypbl 1 X CBOMCTBA
[TpocTeiiue reomeTpudeckue GUryphl: mpsiMasi, TOUKa, OTPE30K, JIy4, yroj. [lonarue
paBeHcTBa reomeTpudeckux Guryp. CpaBHeHHE OTPE3KOB U YIiioB. MI3mMepeHne oTpe3KoB, JJIMHA
oTpe3ka. I3mepenue yrios, rpagycHas Mepa yria. CMeXKHbIE U BEPTUKAJIbHBIE YTIIbI, UX
cBoiicTia. [lepneHauKynsspHbIE PSIMBIE.
OcHnosHas yenb — CUCTEMATU3UPOBATh 3HAHUS YHAIUXCA O MPOCTEUIINX TEOMETPUUECKUX
(durypax u ux CBOMCTBaX; BBECTHU MOHSATHUE PAaBEHCTBA PUryp.
B JTAHHOW TEME BBOASATCS OCHOBHBIE TEOMETPUUYECKUE TTOHITHSI M CBOMCTBA MPOCTEUIITUX
reOMETPUYECKUX (PUTYP HA OCHOBE HATJISITHBIX MPECTABICHUHN yUaIUXCsl ITyTeM 0000IIeHIS
OUYEBHJIHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTUKH 1—6 KIIaCCOB T€OMETPUIECKUX (PaKTOB.
[TonsiTHE akCMOMBI Ha HAYAJTLHOM 3Tare 00y4YeHUs: HEe BBOJUTCS, M CAMH aKCUOMBI HE
dbopmynupyroTcs B SBHOM Bujie. HeoOxoauMble UCXOTHBIE MTOJI0KEHUS, Ha OCHOBE KOTOPBIX
M3Yy4aloTCA CBOWCTBA T€OMETPUUECKUX (PUTYp, TPUBOASATCS B OMKCATEILHON (hopMme.




IIprHIMNIMATEHBIM MOMEHTOM JAaHHOW TEMBI SIBJISIETCS BBEJCHUE ITIOHATHS PaBEHCTBA
reOMETPUYECKUX (PUTyp Ha OCHOBE HArJIsJHOIO
NOHATHUSA HaoXkeHus1. OnpenereHHOe BHUMAHNE JOJDKHO YAEIATHCS MPAKTUYECKUM
NPWIOKEHUSAM T€OMETPUYECKUX MOHATHH.
Komnmponvuvix pabom: 1
2. TpeyrojabHuku
TpeyronpHuk. [Ipu3Haky paBeHCTBA TPEYrOJIBHUKOB. lleprieHauKymnsap k npsmoil. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOCAPEHHBIN TPEYrOJIbHUK U €r0 CBOMCTBA. 3aauu
Ha [MOCTPOEHHUE C TOMOIIBIO IUPKYJIS U JINHEUKHU.
OcHogHas yenb — BBECTH MOHSATUE TEOPEMBI; BEIPa0OTaTh YMEHHUE JOKA3bIBATh PABEHCTBO
TPEYTOJIBHUKOB C IIOMOLIBIO U3YYEHHBIX IPU3HAKOB; BBECTH HOBBIM KJIacC 3a7a4 — Ha
ITIOCTPOECHHUE C TOMOIIBIO IUPKYJIA U JINHEUKH.
[Ipu3HaKku paBeHCTBA TPEYTOJbHUKOB SIBISIOTCS OCHOBHBIM pa0OUYMM arapaToM BCETro Kypca
reoMeTpud. Jloka3aTeabCTBO OOJIBLIEH YaCTH TEOPEM Kypca U TaKKe PEIIeHne MHOTUX 3a/1a4
IPOBOAMTCS IO CIAEAYIOUIEH cXeMe: OUCK PaBHBIX TPEYTOJIbHUKOB — 00OCHOBAHHUE UX
PABEHCTBA € IIOMOIIBIO KAKOT'0-TO MPU3HAKA — CIIEJACTBHS, BBITCKAIOIUE U3 PABEHCTBA
TPEyTroJbHUKOB. [IprMeHeHne IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PEILICHUU 3a1a4 JaeT
BO3MOKHOCTB IIOCTEIIEHHO HAKaIlJIMBATh OIBIT IIPOBEACHHUs 10KA3aTEIbHBIX paccyxacHun. Ha
Ha4yaJbHOM JTalle U3y4YECHUS U IPUMEHEHUS IIPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB
11€1€co000pa3HO UCIOJIB30BATh 33J]a4l C TOTOBBIMU YEPTEKAMHU.
Konmponvuuvix pabom: 1
3. HapajuieabHbie npsaMbie. CymMMa yrjioB TPeyroJbHUKA
[Ipr3Haku napauieIbHOCTH MPSMBIX. AKCMOMA ITapajuIeNIbHbIX MpsAMbIX. CBOKCTBA
MapaJuIeIbHBIX MPSAMBIX.
OcHogéHas yenb — BBECTH OOHO U3 BAKHEUIINX IMOHITUN — IOHATUE NApaJUICIbHBIX IPSIMBIX;
JaTh TIEPBOE MPEACTABICHUE 00 aKCHOMaX U aKCMOMAaTHYE€CKOM METOJIE B TEOMETPUU; BBECTH
AKCUOMY ITAPAJIJIEIbHBIX NIPSAMBIX.
[Tpu3Haku u cBOMCTBA MapaUIeNbHBIX NPSIMbIX, CBA3aHHBIE C YIJIaMU, 00Opa30BaHHBIMU NPU
[IEPECEUCHNH JIBYX MPAMBIX CEKYIIEH (HaKpeCT JeKAIUMH, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), IIIUPOKO UCIOJIB3YIOTCS B JAIBHEMIIIEM IIPU U3YUEHUU
YeThIPEXYT0JIbHUKOB, TOJOOHBIX TPEYTOJIBHUKOB, ITPH PEIICHUH 3a]1a4, a TAKXKe B Kypce
CTEPEOMETPUH.
Koumponvnvix pabom: 1
4, Oxkpy:xHOCTH U KpyI. ['eoMeTpHYecKHUe MOCTPOCHMS.
Cymma yrioB TpeyronbHuka. COOTHOLIEHHE MEXAY CTOPOHAMUH YIJIAMHU TPEYTOJIbHUKA.
HepaBeHncTBO TpeyronpHuKa. [IpAMOyToabHbIE TPEYTOJIBHUKY, UX CBOMCTBA U PU3HAKU
paBeHcTBa. PaccTostHue oT TOUkM 10 npsAMoi. PaccTosinue Mexy napajuieIbHbIMA MPSMbIMHU.
[TocTpoeHue TpeyroabHUKa IO TPEM JIEMEHTAM.
OcHognas yenb — pacCMOTPETh HOBbIE HHTEPECHBIE M BAXKHBIE CBOMCTBA TPEYTOJIbHUKOB.
B nannoO# TemMe qOKa3bIBAETCA OHA U3 BAXKHEUIINX TEOPEM I'€OMETPUN — TEOPEMA O CYyMME
YIJI0B TpeyrojpHuKa. OHa MO3BOJSET 1aTh KIaCCU(PUKAIUIO TPEYTOJIBHUKOB T10 YIilaM
(0CcTpOYTOJIBHBIH, PSMOYTOIBHBIN, TYIIOYTOJBHBIN), 8 TAKKE YCTAHOBUTH HEKOTOPBIE CBOMCTBA
Y IIPU3HAKH PABEHCTBA NMPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
IToHATHE pacCTOSIHUA MEK Ty NTapaJUICIbHBIMU NPSIMBIMU BBOJUTCS] HA OCHOBE JOKAa3aHHON
IIPEABAPUTEIILHO TEOPEMBI O TOM, YTO BCE TOUKHU KAKJIOW U3 IBYX MApAJIIEIbHBIX MPSIMBIX



PaBHOYJAJEHBI OT IPYroi MpsIMON. DTO MOHATHE UTPAET BAXKHYIO POJIb, B YACTHOCTH
UCIIOJb3YETCA B 3a/1a4ax Ha MMOCTPOCHHUE.
[Ipu pemiennu 3a1a4 Ha MOCTPOEHUE B 7 KIJIACCE CIEAYET OTPAHUYHUTHLCS TOJIBKO BBIITOTHEHUEM U
OMKCAaHUEM TIOCTPOCHHS UICKOMOU (UTYpHI. B OTAENBHBIX ClTydasiX MOKHO MTPOBECTH YCTHO
aHaJu3 U J10Ka3aTelIbCTBO, a JIEMEHTBI UCCIIEIOBAHMS JOJKHBI IPUCYTCTBOBATH JIMIIb TOT/A,
KOT1a 3TO OTOBOPEHO YCJIOBUEM 3a/1a4H.
Komnmponvuwvix pabom: 1
5. O0001meHne U cucTeMaTU3alMs 3HAHUN Y4ALIUXCHA
Ocnoenas yenw. [10BTOPUTH, 3aKpeNUTh U 00001UTH OCHOBHBIE 3Y H, nmosydeHHbIe B 7 Ki1acce.
Koumponvnvix pabom: 1
o 8 Kkiace:
1. YeTbIpexyroJbHUKH
MHOroyronsHuK, BBITYKJIBIA MHOTOYTOJIBHUK, YETHIPEXYTONbHUK. [lapamtenorpamMm, ero
cBoiicTBa u mpusHaku. Tpanemus. [IpssmoyronsHUK, poM0, KBaapar, ux cBoicTBa. LleHTpanpHbIe
Y BIMCAHHBIE YTIiibl. BriicaHHBIE U ONMKMCaHHBIE YETHIPEXYTOJIbHUKN OceBasi M IEHTpaJIbHAs
CUMMETPHH.
OcHosHas yenb — U3YYUTh HaOOJIee BaXKHBIC BUJIBI YETHIPEXYTOJILHUKOB — MapajiieIorpaMM,
MPSIMOYTOJILHUK, pOMO, KBaJIpaT, Tpaneluio; 1aTh MpeacTaBieHue o Gurypax, 00J1agaromumx
OCEBOM WJIM UECHTPAIBHON CUMMETPHUEH.
JlokazatenbcTBa OOJILITMHCTBA TEOPEM JIAHHON TEMbI U PEIICHUS] MHOTUX 3a]1a4 MPOBOJISITCS C
MTOMOIIIBIO0 MPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, [IOATOMY T0JIE3HO UX MOBTOPUTH B HAYaJIe
M3YUYCHHUS TEMBI.
Konmponvuwvix pabom: 2
2. Iogo0ue TpeyroibHNKOB
[Tono6nsie Tpeyronbuuku. Teopema Daneca. Teopema o MPOMOPIIMOHATBHBIX OTPE3KaX.
[TpusHaku nono0us TpeyroapHUKoB. [[puMeneHune nogo0us K J0Ka3aTeIbCTBY TEOPEM U
perieHuto 3ana4d. CBONCTBAa MeIMaHbl, OMCCEKTPUCHI TPEYTOIBHUKA, TIEPECEKAIOIINXCS XOPI,
KacaTeJIbHOM U CEKYIIEH
OcHosHas yeib — BBECTU MOHATHE TTOI00HBIX TPEYTOJILHUKOB; PACCMOTPETh MPU3HAKHU TI0100MS
TPEYTOJbHUKOB U UX TPUMEHECHMUSI.
OmnpeneneHue MoA0OHBIX TPEYTOJIFHUKOB TACTCS HE Ha OCHOBE MPe0Opa30BaHMs 1101001, a
Yepe3 paBeHCTBO YIJI0B U MPONOPLUHUOHAIIBHOCTh CXOJACTBEHHBIX CTOPOH.
[Ipu3Haku mo100us TPEYTOIBHUKOB TOKA3BbIBAIOTCS C TTIOMOIIBIO TEOPEMBI 00 OTHOIIICHUU
TJIOIIA/IEN TPEYTOJIbHUKOB, UMEIOIIUX IO PABHOMY YTIIY.
Ha ocHoBe npu3HakoB mog00us 10Ka3bIBACTCS YTBEPKACHUE O TOUKE MEPECECUCHUsI MeIUaH
TPEYTOJbHUKA, a TAKXKE JIBA YTBEPXKIACHUS O MPOIMOPIIMOHATBHBIX OTPE3Kax B MPSMOYTOJILHOM
TpeyrojbHuKe. JlaeTcs npeacTaBiIeHue O METOIE MO00us B 3a7a4axX Ha MOCTPOCHUE.
Konmponvuwvix pabom: 1
3. Pemenne npsiMmoyro/ibHbIX TPEYroJIbHUKOB
MeTpudeckue COOTHONIICHHS B IPSIMOYTOJILHOM TpeyroibHuke. Teopema [ludaropa.
Tpuronomerpuyekue GyHKIIMU OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYroibHUKA. Permenue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
OcHognas yenb: BBOAATCS IEMEHTHI TPUTOHOMETPUU — CUHYC, KOCUHYC U TAHTE€HC OCTPOTO
yIJia MPSMOYTOJIBHOTO TPEYTOIBHUKA U CBOMCTBA, 5,45555555599955» BRIPAKAIOIINE METPUUECKHE
COOTHOILIEHHSI B IPSIMOYTOJILHOM TPEYTOJbHUKE U COOTHOILICHHS MEXIY CTOPOHAMU U



3HAYCHUSIMH TPUTOHOMETPUIECKUX (QYHKIIUN B MMPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3aIMUCh U BHIBOJT
TPUTOHOMETPUUECKUX (POPMYII, BEIPAKAIOIIUX CBA3b MEXIY TPUTOHOMETPUUYECKUMHU
(GYHKUIMSIMU OJTHOTO M TOTO K€ OCTPOro yria, 3HaueHUi CUHyca, KOCUHYCa, TAHT€HCA U
KoTaHreHca i yrioB 30°, 45°, 60°, a Takke BBEJIEHHE OCHOBHOT'O TPUTOHOMETPUUECKOTO
ToxnaecTBa. [IpuMeHeHHe BCero M3y4eHHOI0 K PEHIEHUIO MPSMOYTOJIbHBIX TPEYTOJIBHUKOB U K
pELIeHUIO 3a/1ay.
Konmponvuwvix pabom: 2

4, MHuoroyrojabHuku. [Lnomans MHOTOyrojibLHuKa
[ToHsATHS MHOTOYTOJIBHUKA, PABHOBEIMKUX MHOTOYTOJIbHUKOB U IUIOIA/Id MHOTOYTOJIbHUKA.
[1nomaay npsiMOyroJibHUKA, [TapajuieorpaMMa, TpeyrojJbHUKA, TPANEuH. .
Ocnognas yenb — paclIMpUTh U YIITyOUTh OJMy4YeHHBIE B 5S—6 Kilaccax MpeicTaBIeHUs
yqamuxcst 00 N3MEPEHUH W BRIYUCIICHUH TUTONIAICH; BBIBECTH (POPMYIIBI TUTOIIAACH
MPSIMOYTOJIbHUKA, TTapajuiesiorpaMMa, TpEyroibHuKa, Tpaneuu. OnucbiBaTh MHOTOYTOJIbHUK,
€r0 AJIEMEHTHI; BBITYKJIbIE U HEBBITYKIIbIE MHOTOYTOJIbHUKH. M300paxaTs U HaXOIUTh Ha
pPUCYHKaX MHOTOYTOJIbHUK U €r0 3JIEMEHTBI; MHOTOYTOJIbHUK, BIIMCAHHBIN B OKPY>KHOCTD, U
MHOTOYTOJIbHUK, OMTMCAaHHBIM OKOJIO OKPY>KHOCTH. BbIBOA (OpMyIT /U1 BBIYMCICHUS TUIOIAACH
MPSIMOYTOJIbHHKA, MTapajuiesiorpaMMa, TPEYroJIbHUKA, TPAIIEIIMM OCHOBBIBAETCS HA IBYX
OCHOBHBIX CBOMCTBAX IUJIONIA/IEH, KOTOPBIE TPUHUMAIOTCS UCXOI U3 HATJISIAHBIX
MIPE/ICTABJICHUM, a Tak)Ke Ha (hopMyJie TUIOIaan KBaapaTa, 000CHOBaHUE KOTOPOMH HE SIBIISIETCSA
00s3aTeBHBIM IS yyaruxcs. Jloka3areabCTBO TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO I1-
YTOJIBHUKA, IJIOMIAU IPSIMOYTOJIbHUKA, IJIOIIAIA TPEYTOJbHUKA U IUIOIIAIN TPANEIUH.
[IpuMeHeHre N3UEHHBIX ONpeneNeHni, TeopeM U (OpMYII K PEILICHHIO 3a1a4.
Konmponvuuvix pabom: 1

d. IHoBTOpenue. Pemienne 3agau

Ocnoenas yenw. [10BTOPUTH, 3aKpeNUTh U 00001KUTH OCHOBHBIE 3Y H, nmosydeHHbIe B 8 Kiacce.
Komwmponvuvix pabom: 1



3.Tematnueckoe MIaHUPOBAHKE

KosauuecTBo yacon
Kypc Koan4ecTBO 4acoB B Hee10 B IO
['eomeTpust 7 Kiacc 2 68
I'eomeTpus 8 Kacc 2 68
["'eomerpus 9 xiacc 2 68
Hmozo 204
ITo aBTOopckoi | Ilo padoueit 7 3 9
Ne Pa3nen kypca nporpamme nporpamme
(K0.1-BO 4acoB) | (KOJI-BO 4aCOB) IACE | Kaace | race
1 [Ipocrenmue TCOMETPHICCKHE 12 12 12
(uUrypbl 1 X CBOMCTBA.
2. | TpeyroapbHUKH. 20 20 20
3. [Tapannensubie npsiMbie. Cymma 15 15 15
YTJI0OB TPEYTOJIbHHKA.
4 OKpY>KHOCTb U KpYT. 17 17 17
I'eomeTpuyeckne NOCTPOEHHUs.
5. | YeTblpexyronbHUKU 22 22 22
6. | [lomobue TpeyronbHUKOB 16 16 16
7 Pelienne npsiMOyroiabHbIX 14 14 14
TPEYroJbHUKOB
8 Mmuoroyronsauku. [Lnomans 10 10 10
MHOTOYTOJIbHUKOB
9. | Pemenue TpeyroiabHUKOB 16 16 16
10. | ITpaBUJIbHBIE MHOTOYTOJIbHUKHU 8 8 8
1. JlekapTOBBI KOOPAUHATHI Ha 11 11 11
MJIOCKOCTH
12. | BekTopsl 12 12 12
13 ['eomeTpuyeckue 13 13 13
" | mpeoOpazoBanHwms
14. | IToBTOpEeHME KypCca reOMETpUn 24 18 4 6 8
Hroro 210 204 68 68 68




