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MosicHuTenbHasa 3anucka
Paboyas nporpamma cocTaBneHa Ha OCHOBE CrneaylLwmnx JOKYMEHTOB:

o ®depepanbHbin 3akoH OT 29.12.2012 Ne 273-d3 «O6 o6pasoBaHum B Poccurickon ®enepaunny.

e [lpukas MuHnpocselleHus ot 28.08.2020 Ne 442 «O6 yTBepxaeHun lNopagka opraHmsauum un
ocyLLecTBneHus obpasoBaTernbHOM AeATENbHOCTY MO OCHOBHbLIM 06LLe0bpa3oBaTenbHbIM
nporpamMmmam — obpasoBaTterbHbIM NporpamMmmam HayanbHOro obLero, OCHOBHOIO 0BLero n cpeaHero
obuwero obpasoBaHus» (pacnpoCcTpaHseTCst Ha NpaBooTHoWweHUA o 1 ceHTs6pst 2021 roga).

e [lpukas MuHnpocselleHus ot 22.03.2021 Ne 115 «O6 yTBepxaeHun MNopsagka opraHmsauum un
ocyLlecTBneHus obpasoBaTernbHOM AeATENbHOCTY MO OCHOBHBIM 06LLe0bpa3oBaTenbHbIM
nporpamMmmam — o6pasoBaTenbHbIM NporpamMmmam HayanbHOro obLiero, OCHOBHOro obLero n cpegHero
obuwero obpasoBaHus» (pacnpocTpaHseTcs Ha NpaBooTHoWweHNUs ¢ 1 ceHTsIopsa 2021 roaa).

e [lpukas MuHobpHaykm ot 17.12.2010 Ne 1897 «O6 yTBepxaeHun degeparnbHOro rocyaapcTBEHHOoO
o6pa3oBaTenbHOro craHgapTa OCHOBHOMO obLero obpasoBaHusi».

e CI12.4.3648-20 «CaHuTapHo-anuaemMmonormyeckne TpedoBaHmns Kk opraHnsaLnsim BOCIMTaHUA U
0obyyeHus, oTabIxa U 0300POBMNEHNS AeTEN U MOMOAEXNY», YTBEPXKAEHHbIE MOCTAHOBIEHNEM INTAaBHOro
rocynapCcTBEHHOro caHuTapHoro Bpada Poccum ot 28.09.2020 Ne 28.

e CanlvH 1.2.3685-21 «'nrneHnyeckne Hopmatmebl 1 TpeboBaHus Kk obecneveHnto 6esonacHoCcTn 1
(vnn) BesBpegHOCTM ANs YenoBeka (pakTopoB cpedbl 0BUTaHMA», YTBEPXKAEHHbIE NOCTAHOBNEHNEM
rmaBHOro caHutTapHoro Bpaya ot 28.01.2021 Ne 2.

e T[lpukas MuHnpocselleHus ot 20.05.2020 Ne 254 «O6 yTBepxaeHun denepanbHOro nepeyHs
y4eBHUKOB, JONYLLEHHbIX K UCMOMb30BaHMIO NpY peannsaumm MMeoLLMX rocyaapCTBEHHYHO
akkpeguTaumio obpasoBaTenbHbIX NPOrpamMm HavanbHOro 0bLero, OCHOBHOro obLero, cpeaHero
obLero obpa3oBaHnsi opraHn3aLmsaIMm, OCYLLECTBASOLWMMN 06pa3oBaTenbHYO AEATENbHOCTbY.

e Y4yebHbIli nnaH ocHoBHOro obulero obpasoBannsa TMK OY «Yecmb-lTopmoackasi cpeOHsIsl wKona» Ha
2021-2022y4 200.

e [lonoxeHue o paboyen nporpamme TMK OY «Ycmb-ITopmosckasi cpedHsis uikona»

e ABTOpckon nporpammbl — Bypmuctpoea T.A. C6opHuk paboumx nporpamm k YMK A.B.lMoropenosa
«l'eomeTtpusa. 7—9 knaccol. — M.: [ipocha, 2016.

Paboyas nporpaMmma OpueHTUpOBaHa Ha MCNoNb3oBaHWe crneayowero y4ebHo-MeToamMyeckoro komnekca
Moropenos A.B. l'eomeTpusa. YuebHuk ana 7-9 kn. M.: lNpoceeweHne,2015.
Pabouas nporpamma paccumtaHa Ha 2 vaca B Hegento, 68 yacoB B rog.

MnaHupyembie pe3ynbTaTbl U3y4YeHUA y4eOGHOro npegmeTa

Mporpamma npegnonaraeT AOCTMKEHWE BbIMYCKHUKAMW OCHOBHOW LUKOSbl  CrieayroLwmx JIMYHOCTHBIX,
MeTanpeamMeTHbIX U NpeaMeTHbIX pe3yrbTaToB.

B NIMYHOCTHBIX pe3ynbTaTtax chOpPMUPOBAHHOCTb:

— OTBETCTBEHHONO OTHOLLEHWUSI K Y4EeHWU0, FOTOBHOCTb U CMOCOBHOCTL OOy4atolwmxcs K camopeanusaumm m
camMoobpa3oBaHWI0 Ha OCHOBE Pa3BUTOM MOTMBAUMM Y4eOHOW OesTenbHOCTM W FIMYHOCTHOMO CMbIcna
N3y4yeHUss MaTemMaTuKKn, 3aMHTEPEeCOBAHHOCTbL B MPUMOBPETEHUM U pacLUMpeHnn MaTteMaTUYecKUX 3HaHWUA u
cnocoboB OEeNCTBUIN, 0CO3HAHHOCTb NOCTPOEHUSI MHOUBMAYaNbHON 0bpa3oBaTeNbHOWM TpaeKkTopuy;

— KOMMYHUKaTUBHOW KOMMETEHTHOCTU B OOLEHMM, B y4eOHO-UCCNeaoBaTeNbCKONW, TBOPYECKOW U APYrux
BUAAX AeATENbHOCTU MO NPEAMETY, KOTOpas BbIpaXXaeTCd B YMEHUWU SCHO, TOYHO, FPaMOTHO Manaratb CBOU
MbICITN B YCTHOW W MUCbMEHHOW peuYu, BbICTpamMBaTb ApPrymMEHTAUMI0O U BECTU KOHCTPYKTMBHLIA Auanor,
NpYMBOANTb MPUMEPbLI U KOHTPMNPUMEPDLI, @ Takke MOHUMATbL U yBaxaTb MO3nuMio cobecegHuka, 4OCTUraTb
B3aMMOMOHUMAaHWS, COTPYAHMYATb Afst 4OCTUXKEHMS 0OLNX pe3ynbTaTos.;

— UENIOCTHOTrO MMPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pPasBUTUSI Haykn MU
o6LecTBeHHON npakTukM. CHopMUPOBAHHOCTL NpeAcTaBneHnst 06 M3yd4aemMbiXx MaTeMaTUY4ECKUX NOHATUSIX U
MeToAax Kak BaKHeWLIMX CPeAcTBax MaTeMaTUYECKOro MOAENMPOBaHUS pearbHbIX NPOLECCoB U SIBNEHWI; —
NIOrMYEeCcKoro MbILIEHNS: KPUTUYHOCTM (YMEHME pacno3HaBaTb JTIOMMYECKM HEKOPPEKTHble BblCKa3blBaHUS),
KpeaTMBHOCTU (CODCTBEHHAs aprymMeHTaLusi, ONPOBEPXEHUs, MOCTAHOBKa 3ada4, hopMynvpoBka npobnem,
uccnegoBaTenbCKUii MPoekT u ap.).

B MeTanpeaMeTHbIx pesynbTaTax chOpMUPOBAHHOCTb:

— CMNOCOOHOCTU CaMOCTOATENbHO CTaBUTb Uenu yd4ebHOM U nccnegoBaTenbCcKoW  AeATENbHOCTH,
nnaHMpoBaTb, OCYLLECTBNATb, KOHTPONMPOBaTb W OLUEHMBaTb Yy4ebHble [OeWCTBUSE B COOTBETCTBMM C
NnocTaBfIEHHOW 3afa4el U YyCroBUAMU €€ BbINOSTHEHUS;

— YMEHMS CaMOCTOATENBHO NaHMPOBaTh anbTepHaTMBHbIE NYTU OOCTUXKEHMUS LIENE, 0CO3HAHHO BbIOMpaTh
Hanbonee apPeKTUBHbLIE CMOCOOLI peLleHns y4eOHbIX 1 NO3HABaTENbHbIX 3a4av;

— YMEHWsi HaxoauTb Heobxoaumyr MHOPMALMIO B Pa3fNIMYHbIX UCTOYHMKAX (B CMpaBOYHMKAX, nuTepartype,
MHTepHeTe), npeacTaBnsaTb MHGOPMaLMIO B pasnvMyHon copme (CroBEeCHOR, TabnunyHon, rpadu4eckon,
cvMBonMyeckon), obpabaTtbiBaTb, XpaHUTb U NepegaBaTb MHPOPMALIMIO B COOTBETCTBUM C MO3HABATENbHbLIMA
UM KOMMYHMKaTUBHBIMU 3a4avamu;
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— BrageHust MpuéMamMym YMCTBEHHbIX [AEWCTBUIA: OrnpefeneHust MNoHATUMiA, o0606LLeHns, yCTaHOBMEHUsI
aHanormm, knaccuduvkaumMm Ha OCHOBE CaMOCTOSATENbHOro BblOOpa OCHOBaHWIA U KpUTEPUEB, YCTAHOBMEHUS
poaonaoBbIX U NPUYNHHO-CNEOCTBEHHBLIX CBA3EN, NOCTPOEHNSA YMO3aKMOYEHUA MHOYKTUBHOIO, AeYKTUBHOrO
Xapaktepa unv no aHanoruu;
— YMEHMWS OpraHM30BbiBaTb COBMECTHYIO Y4EDOHYI0 AeATENbHOCTL C YYUTENEM M CBEPCTHUKAMU: ONpeaensTb
uenun, pacnpegensdtb MYHKUMKW, B3aMMOAENCTBOBATbL B rpynne, BblABUraTb MMNOTE3bl, HAXOAUTb pelueHne
npobnemsl, paspeLlartb KOHPANKTbI HA OCHOBE COrMacoBaHWs NO3ULUK U y4éTa MHTepecoB, apryMeHTMpoBaThb
N oTCTamBaTb CBOE MHEHME.
B npeameTHbIx pesynbTatax coopMMPOBAHHOCTb!
— yMeHui paboTaTb C MaTeMaTMYECKUM TEKCTOM, TOYHO U FPaMOTHO BbipaXaTb CBOW MbICIN B YCTHOW U
NMUCbLMEHHOW peyn, NPUMEHSS MaTeMaTUdecKyld TEPMWUHOMOMMI0 U CUMBOSMWKY, MCMOMb30BaTb pasfuyHble
A3bIKM MaTemaTuku (COBECHBIN, CUMBOINTMYECKUIA, rpadoudeckuin, TabnmnyHeln), 4oKasbiBaTb MaTemMaTnyeckue
yTBEPXAEHUS;
— yMeHusi ucnonb3oBaTb 0a30Bble MOHATMS M3 OCHOBHbIX Ppa3fdernoB cogepXaHusa (4ncno, yHKuus,
ypaBHEHWe, HEPaBEHCTBO, BEPOSITHOCTb, MHOXXECTBO, A0Ka3aTeNnbCTBO U Ap.);
— TMpeacTaBneHnn O YMCME W YUCIOBBLIX CUCTEMAX OT HaTypanbHbIX OO0 AENCTBUTENbHbIX YuUcen;
NPaKTUYECKUX  HaBbIKOB  BbIMNOMHEHUS  YCTHbIX, MUCbMEHHbIX, WHCTPYMEHTanbHbIX  BbIYUCIEHWHN,
BbIYUCTIUTENBHOW KYNbTYpbI;
— NpeacTaBneHnin 0 NPOCTENLLNX reoMmeTpudeckux urypax, NnpoCTPaHCTBEHHbIX Tenax U Ux CBOWCTBax; U
YMEHUI B NX U300paKeHuu;
— YMEHMsI M3MepsATb AOSfIMHbl OTPE3KOB, BEMWYMHbI YIOB, WUCMOMNb3oBaTb (MOPMYNbl ANS HaXOXOEHMWS
nepuMeTpoB, nrnoLwiagen n 06 bEMOB NPOCTEMNLLMX FTEOMETPUYECKUX huUryp;
— YMEHWs WUCMOoMNb30BaTb CUMBOJbHBLIA A3bIK  anredbpbl, MNPUEMBI TOXOECTBEHHbIX Npeobpas3oBaHui
paunoHanbHbIX BblpaXeHWU, pelleHns ypaBHEHNA, HEPABEHCTB U UX CUCTEM; A KOOpAMHAT Ha NIOCKOCTU
ANsi UHTepnpeTaunyM peLleHuUs ypaBHEHMIW, HEPaBEHCTB W KX CUCTeM; anrebpaunyeckoro annapata Ans
pelleHns maTemMaTU4EeCKMX U HeMaTeMaTuyecknx 3agay;
— yMeHuss ucnonb3oBaTb CUCTEMY  (DYHKUMOHAMbHbIX  MOHATUMN,  (PYHKUMOHANbHO rpaduyeckux
npeacTaBneHun Ang onnucaHvsa 1 aHanusa pearnbHbIX 3aBUCMMOCTEN;
— nNpeAcTaBneHun O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peanibHOM Mupe M O pasfnuyHbix cnocobax ux
n3y4veHusi, 06 0COBEHHOCTAX BbIBOOOB M MPOrHO30B, HOCSALLNX BEPOATHOCTHbIV XapakTep;
— MPWEMOB BriageHns pasnnyHbIMK A3bIKaMyW MaTeMaTuKM (CrOBECHbIN, CUMBOSNMYECKUA, rpaddnyecknii) Ans
UNNICTpaLmMmn, MHTepnpeTaumm, aprymeHTaumm n okasatenbCcTBa;
— YMEHUsI TMPUMEHATb WU3YYeHHble MOHATUS, annapaT pasnuyHbIX pasgenoB Kypca K peLleHuro
MexXnpeaMeTHbIX 3agay 1 3agad NOBCeAHEBHOW XN3HMU.
HarnapHasa reomeTpus
BbINyCcKHUK Hay4nTca:
e pacno3HaBaTb Ha u4epTexax, pUCYHKax, MOensax W B OKpyxawlwem Mupe nrnocke wu
NPOCTPaHCTBEHHbIE reomeTpuyeckme purypel;
e pacrnosHaBaTb pas3BépTkM Kyba, NPAMOYrofnbHOro napannenenunega, MpaBUIbHON NUpaMuAbl,
LUMIMHAPa U KOHYCa;
e onpefenaTb MO NUHENHbIM pa3MepaM pa3BépTkU Urypbl NMMHENHbIE pasMepbl camMon uUrypbl u
HaobopoT;
e  BblUMCMATbL 0OGBEM NPAMOYronbLHOro Napannenenuneaa.
BbinyCcKHUK roy4um 803MOXHOCMb:
= gbiyucnaAmMb  06bEMBLI  MIPOCMPAHCMEEHHbIX 2e0MempuyecKkux  cpueyp, cocmaeneHHbIX U3
npsIMOye20/1bHbIX naparsnnenenunedos;
»  yenybums U paszgums rpedcmaessieHus1 O MPOCMpPaHCMeEEeHHbIX 260MeMpPUYECKUX huaypax;
" [IPUMEHSIMb MOHSIMUE pa3eépmKu O 8bIMOSIHEHUS MPaKMUYeCKUX pacyémos.
FeomeTpuyeckune durypsbl
BbINyCKHUK Hay4YnTca:
e [OMb30BaTbCH S3bIKOM reOMeTpuM AMS OnucaHus NpeaMeToB OKpYXKalLlero Mmpa u ux B3aMMHOro
pacnonoXeHwns;
e pacnosHaBaTb U N300paxaTtb Ha YepTexax U PUCYHKax reomeTpudeckue urypbl 1 nx KOHurypaumu;
Haxo4MTb 3HAYEHUs OMNVH NUHENHbIX 9NEeMEHTOB PUryp 1 NxX OTHOLLEHUS, rpadycHyo Mmepy yrnos ot 0
0o 180, npumeHas onpefeneHus, CBOUCTBa U NPU3HaKNU Uryp 1 NxX 3NeMeHTOB, OTHOLLEHUS uryp
(paBeHcTBO, NOAOOME, CUMMETPUM, MOBOPOT, NapasnfesnbHbli NEPEHOC);
e OrnepupoBaTb C HayanbHbIMU NOHATUAMU TPUTOHOMETPUU U BbINOSHATL 3NeMeHTapHble onepauny Hag

YHKUMAMU YIIOB; pelaTb 3a4ayn Ha JoKasaTerbCTBO, ONMpasick
Ha M3y4eHHble CBOMCTBA (pUryp 1 OTHOLLIEHWIA MEXAY HAMU U NPUMEHSISt 3y4YeHHbIe MeToapbl
[0Ka3aTenbCTB;

e pellaTb HeClloXHble 3agavn Ha NoCcTpoeHne, NpuMeHAA OCHOBHbIE alifTOPUTMbI NOCTPOEHUA C
NOMOLLbIO LUMPKYIA 1 NNHENKN;
e pewaTtb I'IpOCTeI7ILIJMG nnaHnveTpun4veckne 3agaym B NpoCTpaHCTBe.

BbIrnyCKHUK 10STy4Um 803MOXHOCMb!



= oenademb Mmemodamu peuweHuUss 3adady Ha 8bl4ucrieHuss u OoKaszamesibcmea: MemolOoM om
npomueHoeo, memodom nodobus, memodom nepebopa eapuaHmMo8 U MemoOOM 2e0MEeMmMPUYECKUX
Mecm moyek;

= ipuobpecmu orbim MPUMEHEHUsI ajlzebpaudyecko20 U mpusoOHOMempuYecKoz20 annapama u uodel
O8UXKEHUS MPU PeWeHUU 2e0MempuyecKux 3aday;

= osrademb mpaduyuoHHOU cxemMol peuieHusi 3adayq Ha MocCMpPOeHUE C NMOMOWbIO UUPKYIIS U JTUHEUKU:
aHarnu3s, nocmpoeHue, dokazamesibCmeo U uccriedosaHue;

*  Hayyumbscsi pewamb 3aldaqyu Ha [OCMPOeHUEe MemodoM 2e0MempuUyecKko20 Mecma MmoYeK U
memodom nodobusi;

= fpuobpecmu onbim uccriefogaHusi  ceolcme  fnaHuMempuyeckux cuayp € [OMOWbHO
KOMIbIOMEPHbIX rpospamMm,

= fijpuobpecmu ornbim 8bINOJIHEHUS MPoekmos no memam: «eomempudeckue npeobpasosaHusl Ha
nrockocmuy, «lflocmpoeHue ompesKos 1o ¢chopmyne.

Vlsmepel-me reomeTpun4eCkux BesqinimH
BbINyCcKHMK Hay4unTcs:

o 1ncnonb3oBaTb CBOMCTBA n3amepeHuna anvH, nnou.l,ap,eﬁ M yrnoB npu peweHnn 3agay Ha HaxoxaeHue
ONWHbBI OTpe3Ka, ANHbI OKPYKHOCTU, ANUHBI AYTN OKPY>XHOCTW, rpalyCHON Mepbl yIna;

e  BblYWCAATb ANMNHBI JIMHEVHBIX 3NEMEHTOB (OUryp U UX Yrbl, UCMONb3Yys POPMYIbl ANMHBLI OKPY>KHOCTH
W OSIMHBI AYTWN OKPY>XHOCTU, chopMynbl Nnowaaen guryp;

e  BbIUMCNATbL NNoOWaAN TPEeyronbHUKOB, NPSIMOYrOfIbHUMKOB, NapannenorpaMMoB, Tpaneuun, Kpyroe u
CEKTOPOB;

o BbIMUCIATE OJNTUHY OKPYXHOCTU, OANMUHY OYITN OKPYXHOCTU;

e pelwaTtb 3a4ayn Ha AOKa3aTenbCTBO C UCMOMb30BaHWEM (DOPMYIT AMWHbI OKPY>XHOCTW M AMNWHbI AYru
OKPY>XXHOCTK, doopmyn nnowagen douryp;

e pelwaTtb NpakTU4YecKMe 3agayu, CBA3AHHbIE C HAXOXOEHWEM FreoMeTpUYECKUX BENUYUH (UCMOomb3ys
npun HeO6XOﬂ,I/IMOCTI/I CnpaBOYHUKN N TEXHNYECKNE cpe,qcma).

BbinycKHUK 1oy4um 803MOXHOCMb.

= gbiyuC/IAMb  riowadu  ¢hueyp, cocmaesieHHbIX U3 08yx unu  b6osiee  PsIMOY20/lbHUKOS,
naparnnenozpamMmmos, mpeyaoribHUKO8, Kpyaa U cekmopa;

= gbiyuC/IAMb  nowadu  MHO20Yy20J/IbHUKO8,  UCIMOMb3ysl  OMHOWEHUsI  pasHoeesiukocmu U
pasHococmasieHHocmu;

= fipuobpecmu onbim MPUMEHEHUsI ajlzebpaudyecko20 U mpu2oHOMempu4yeckoz20 annapama u uodel
G8uUXXeHUSs Mpu peweHuU 3adad Ha eblqucrieHue riowadel MHO20y20/1bHUKOS.

KoopauHaTtbl

BbInyckHMK Hay4nTcs:
e  BbIYMCMATb ANMHY OTPE3Ka N0 KOOpAMHATaM €ro KOHLOB; BbIYUCNSATb KOOPAMHATLI CepeanHbl OTPE3Ka;
e  /ICMNOMb30BaTbh KOOPAMHATHLIN METOZ ANA U3YHEHNA CBOMCTB NPSAMbIX U OKPYXHOCTEN.

BbiryckHUK rosy4um 803MOXHOCMb:

= osnadempb KOOPOUHaMHbIM MemMOOOM pewieHus 3aday Ha 8blHUCIEHUE U O0Kasamenbcmea;

*  fpuobpecmu oOnbIM UCMOb308aHUST KOMMIbIOMEPHbLIX fpoz2pamMm Orsl aHanu3a 4YacmHbIX Criydaes
83aUMHO020 PacrofioXeHUs1 OKpyxxHocmeUl U rnpsiMbIX;

= fipuobpecmu Orbim 8bIrO/IHEHUST MPOeKkmMo8 Ha memy «llpumeHeHue KoopOuHamHo20 memoda rpu
peweHuu 3aday Ha 8blHUCIIeHUE U OoKa3ameibcmean.

BekTopbl
BbINyckHUK Hay4YnTca:

e oOnepupoBaTb C BEKTOPaMW: HAXOAUTb CYMMY U Pa3HOCTb [BYX BEKTOPOB, 3afaHHbIX reOMeTPUYECcKH,
Haxo4MTb BEKTOP, paBHbI NPON3BEAEHMIO 3a4aHHOMO BEKTOpA Ha YMUCHO;

e HaxoOuTb ANs BEKTOPOB, 3afaHHbIX KOOpAWHATaMW: ONIMHY BEKTOPA, KOOPANHATBLI CYyMMbl Y pa3HOCTU
OBYX W 0Oonee BEKTOPOB, KooOpAWHaTbl MNPOM3BEAEHUSI BEKTOpA Ha YMUCIO, NPUMEHAS npwu
HeobXxoQMMOCTN coYeTaTenNbHbIN, NePeEMECTUTENBHbIN U pacnpeaennTernbHbI 3aKOHbI;

o BbIMUCITATE CKandapHoe npousseaneHne BEeKTOpOoB, HAaxXoAUTb Yron Mexay BeKTopamu, yCTaHaBnnBaTb
nepneHauKynapHoOCTb NPAMbIX.

BbInycKHUK Moay4um 803MOXHOCMb!

= oerademb 8EKMOPHbIM MemoOoM Or1s1 peleHuUsI 3ad0ay Ha 8bl4ucrieHuUe u dokazameriocmea;

*  fpuobpecmu orbim 6bINOSIHEHUST NPoekmoe Ha memy «llpumeHeHUe 6eKmopHo20 mMemoda npu
peweHuu 3aday Ha 8biHUCIIeHUE U OoKasameibcmeay.

CopeprkaHue nporpamMmmbl Y4€6HOro Kypca no reomeTpum
HarnapHasa reomeTpus
HarnggHble npeactaBneHvss o dwurypax Ha MNMOCKOCTU: NpsaMasi, OTpes3ok, Iyd, Yron, rfoMaHas,
MHOFOYTOJTbHUK, OKPYXXHOCTb, KPYr. YeTbipéXyrofbHUK, MPSMOYrofbHWK, KBagpaT, napannenorpaMmm, pomb.
TpeyronbHWK, BuAbl TPEyronbHWKOB. [1OCTpOEeHWe TpeyroflbHWMKOB C MOMOLLbI0 TPaHCMOpPTUpa, LMPKYNAS K
nuHerku. MpaBunbHbIe MHOTOYronbHUKKU. 306paxkeHne reomeTtpuyecknx curyp. BsammHoe pacnonoxeHue
OBYX MpsMbIX. [OoCTpoeHne nNpsAMOoN, napannesibHOW Unv nepneHanKynsapHon SaHHOW NPSMOW, C MOMOLLbIO
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umMpkyna n nuHenkn. Mpadp. MNoctpoeHne rpacdoB ogHMM pocyepkoM. [nnHa oTpeska, nomaHon. lNepumetp
MHOroyrosnbHvuka. EguHuubl nsmepeHusa onvHel. ismMepeHue AnuvHbl oTpeska, NocTpoeHne oTpeska 3ajaHHOoN
AnuHbl. Buabl yrnos. pagycHas mepa yrna. ViamepeHue u nocTpoeHne YrroB C MOMOLLbLI0 TpaHcnopTupa.
Buccektpuca yrna. BepTukanbHble M cMexHble yrmbl. [MoHATWe nnowaan curypbl; eauHuLbl M3MepeHus
nnowaan. lnowanb npsamoyronbHuKa, kBagpata. [lpnbnukéHHble wuamepeHusa nnowagen duryp Ha
knetyaton 6Gymare. PaBHOBenukue wu paBHOCOCTaBMneHHble urypbl. HarnsgHble npeacTaBneHus o
NPOCTPAHCTBEHHbIX durypax: kyb, napannenenvned, npuama, nupamuga, wap, cdepa, KOHYC, LUNMHAP.
N30bpaxkeHne npocTpaHCTBEHHbIX ¢uryp Ha nnockocTu. [Mpumepbl ceyvyeHun. 3amevaTernbHble KPUBLIE.
MHororpaHHukn.  [poekumMm  MHOrorpaHHuMkoB. [lpaBurnbHble  MHOrorpaHHuku. [pumepbl  pasBEPTok
MHOrorpaHHukoB. B3ammHoe pacnonoxeHue OByX MpsiMbIX B npocTpaHcTee. [MoHATMe obbéma, eauHuubl
o6béma. OOBEM npsiIMOyronbHOro napannenenunena, kyba. [oHATMe o paBeHcTBe uryp. [loBopoT;
napannenbHbIi NepPeHOC; LieHTpanbHas, oceBasd M 3epkarnbHasi cMMMeTpun. N3obpaxkeHne CUMMETPUYHBIX
duryp. KoopanHaTtbl TOYKM Ha NPSIMOW, Ha NIIOCKOCTU U B MPOCTPaHCTBeE.

FEEOMETPUYECKUME OUTYPbI

Mpsamble 1 yrnbl. Todka, npamasd, nnockocte. OTpesok, nyd. Yron. Bugel yrnos. BepTukanbHble n CMexHble
yrnbl. buccektpuca yrna. lNapannenbHble u nepecekawowmeca npsmble. [lepneHanKyNnAapHOCTb MNPsIMbIX.
Teopembl 0 NapannenbHOCTM U NepneHanKYNapHOCTU NpsaAMbix. CBOWCTBO CepeaMHHOro neprneHaukynspa K
OTpe3Ky, MepneHauKynap M HaknoHHas Kk npsmon. FeomeTpunyeckoe mMecto Toyek. CBoncTBa GUCCeKTpuChl
yrna n cepeguHHoro nepneHankynapa Kk otpesky. HarnsaHble npeactaBneHnst 0 NPOCTPaHCTBEHHbLIX oUrypax:
Ky, napannenenuneg, npuama, nupamuga, wap, cdepa, KOHyC, LunuHap. TpeyronbHuk. MNpamoyronbHble,
OCTPOYrofbHble W TYMOYrofibHble TpeyronbHukK. BbicoTa, MeamaHa, ©OuccekTpuca, CcpegHas IuHUuS
TpeyronbHuka. PaBHoGeapeHHbIE 1 PaBHOCTOPOHHUE TPEYTroNbHUKW; CBONCTBA M MPU3HaKkn paBHOOe4pEeHHOro
TpeyronbHuka. [lpu3aHakm paBeHCTBa TpeyronbHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma  yrrnoB
TpeyronbHuka. BHewHune yrnbl TpeyronbHuka. COOTHOLLEHMS MeXAy CTOPOHaMW W yrnamu TPeyrosibHuKa.
Teopema ®Paneca. Nogobue TpeyronbHUKOB; KoadduumeHT nogobus. MNMpusHakum nogobus TpeyronbHUKOB.
Teopema [Mudparopa. [lMpu3aHaku paBeHCTBA MNPSIMOYrOfibHbIX TPEeyronbHUKOB. CUHYC, KOCWMHYC, TaHreHc,
KOTaHreHC OCTPOro yrna npsiMoyronbHoOro TpeyronsHuka u yrinos ot 0° go 180°; npvBegeHue K OCTPOMY yriy.
PeweHne npaMoyronbHbIX TpeyronbHWkoB. OCHOBHOE TpUroHOMETpuYeckoe ToXaecTBo. dopmynbl,
CBA3bIBAOLLUME CUHYC, KOCUMHYC, TaHIEHC, KOTAHreHC OAHOro M TOro e yrna. PeleHne TpeyronbHUKOB:
TeopeMa KOCMHYCOB M Teopema CUMHYCOB. 3ameuvaTteribHble TOYKM TPEeyronbHWKa: TOYKM nepeceveHus
cepeamHHbIX  neprneHaukynspoB, 6uccektpuc, megmaH. OKpyXkHOCTb Ownnepa. YeTbIpEXYronbHUK.
Mapannenorpamm, ero cBOWCTBa M Npu3Haku. [psMoyronbHuUK, kBagpaT, poMb, MX CBOWCTBa M MPU3HAKMW.
Tpaneuns, cpegHAs nUHWS  Tpaneuuu; paBHOOegpeHHad Tpaneuus. MHoroyronbHuK.  Bbinyknble
MHOroyrosnibHukM. Cymma YrroB BbINYKIOro MHOrOYyroribHWKa. BnucaHHble M onvcaHHble MHOrOYrofbHUKU.
MpaBunbHbIE MHOTMOYrOSNbHUKK.

OkpyxHOCTb W Kpyr. LleHTp, paauyc, guameTp. Oyra, xopga. Cekrop, cermeHT. LieHTpanbHbIin, BNUCaHHbLIN
yron; BenuuuMHa BrucaHHoro yrna. B3aumHoe pacnonoxeHwe nNPAMON U OKPY>KHOCTWU, OBYX OKPYXHOCTEMN.
KacatenbHas U1 cekywasa K OKPY)XHOCTM; pPaBEHCTBO KacaTenbHblX, MNPOBEAEHHbIX W3 OLHOW TOYKW.
MeTpuryeckne COOTHOLLEHNSA B OKPY>KHOCTM: CBOMCTBA CEKYLLUX, KacaTernbHbIX, Xopa. OKpYy>XHOCTb, BNMCAHHAs
B TPEYrofibHWK, W  OKPYXHOCTb, OMNUCaAHHAA OKOMI0 TpeyronbHuKa. BnucaHHble ©  onucaHHble
YeTbIPEXYrONbHUKN. BnncaHHbIe M ONUCaHHbIE OKPY)XHOCTWU MPaBUITbHOrO MHOrOyrofibHuKa. reomeTpuyeckmne
npeobpasoBaHus. lMoHATME O paBeHcTBe duryp. lMoHATME O ABwxeHuW. [pumepbl ABWXEHUN duryp.
CummeTpua curyp. OceBass cummeTpus U napannenbHbll nepeHoc. MoBOpPOT M LeHTpanbHas CUMMETPUS.
MoHsaTMe o romoteTun. Mogobue uryp. NocTpoeHnst ¢ NOMOLLBIO LMPKYNA 1 NuHenkn. OCHOBHbIE 3aa4vm Ha
NoCTpoeHue: AeneHne oTpeska nornonam, NoCTpoeHue yrna, paBHoro JaHHoMy, NOCTPOEeHMe TpeyrosbHUKa rno
TPEM CTOpPOHaM, NOCTPOEHUE NepreHanKynapa K NpsIMo, NOCTpoeHne BUCCEKTPUCHI, AeNeHne oTpe3ka Ha n
paBHbIX 4YacTel. PelueHue 3agay Ha BblYMCriEHME, [0Ka3aTeNbCTBO W MOCTPOEHME C WCMNONb30BaHWEM
CBOMCTB U3YYEeHHbIX OUryp.

N3mepeHune reomeTpnyeckux BeNUUMH

[nuHa oTpeska. [JnnHa nomaHoun, nepuMmeTp MHOroyrofisHuka. PacctogaHne ot Touku Ao npsiMon. PacctosiHue
Mexay napannenbHbIMU NPAMbIMU. [rIMHa OKPY)XHOCTW, YNCIIO TT ; ANWHA SYrN OKPY>KHOCTU. BenuumHa yrna.
pagycHaa mepa yrna. PagmaHHas mepa yrna. CooTBeTCTBUE MeXAy BENIMYMHOW LEeHTpanbHOro yrmna u
ONIMHOM Oyrn OKpYXHOCTW. [loHATWe nnowagum nnockux ¢uryp. PaBHOCOCTaBneHHble M paBHOBENUKUE
Gurypsl. NMnowaab NpAMoyronbHMKa, napannenorpammMa, TpeyronbHuKa n Tpaneumm (oCHoBHble OpPMYyrnbl).
dopMynbl, Bbipa)karoLme nnoLagb TPeyronbHUKa: Yepes ABe CTOPOHbI U Yron MeXay HUMK, Yepes nepumeTp
" paguyc BMNUCaHHOM OKPY>KHOCTM, dopmyna epoHa. Mnowanb YeTbIpEx
yronbHUKa.

Mnowaab kpyra u nnowanb cekropa. CooTHOWeEHUE Mexay nnowaasMmym nofobHeix duryp. O6vém Tena.
dopmyrnbl 06bEMa NpsAMOYronbHOro Napannenenunea, kyoa, wapa, umnuHapa u koHyca. PelleHne 3agay Ha
BblYMCIIEHUE, [OKa3aTeNnbCTBO N MOCTPOEHUE C UCNONb30BaHNEM CBONCTB N3YHEHHbIX ouryp.

KOOPOVMHATHI

YpaBHeHve npsamon. KoopauHaTtbl cepefuHbl oTpeska. dopmyrna pacCTOosHUS Mexay ABYMS TOYKaMu
NNOCKOCTU. YpaBHEHNE OKPYXXHOCTMU.

BEKTOPHGI



Bektop. OnunHa (Moaynb) BekTtopa. KoopauHaTbl BekTopa. PaBeHCTBO BekTOopoB. KonnuHeapHble BEKTOPLI.
Onepauun Hag BeKTOpaMu: YMHOXEHWE Ha YUCIO, CIIOXEHVEe, pas3noXeHne BekTopa Mo [OBYM
HEKONNIMHeapHbIM BEKTOPaM, CKanspHoe npounssedeHme. Yron mexay BeKropamu.

JIOTUKA N MHO>XECTBA

OnemeHTbl nornkn. OnpegeneHune. AkCnombl 1 Teopembl. [lokazatenscTBo. [loka3aTensCTBO OT NPOTMBHOIO.
Teopema, obpatHass paHHOW. [lpumep u koHTpnpumep. [loHATME O pPaBHOCUNBHOCTK, CreaoBaHUu,
ynoTpebrieHne Normyeckmx CBA30K €Cnu ..., TO ..., B TOM U TOMbKO B TOM Cry4ae, normdeckne CBA3KN U, Unu.
’EOMETPUNA B NCTOPUYECKOM PA3BUTNU

Ot 3emnemepusa k reometpun. [Nudarop n ero wkona. Panec, Apxumeg. [locTpoeHne npaBubHbIX
MHOroyronsHuKkoB. Tpucekuus yrna. KBagpaTtypa kpyra. YgBoeHue kyba. 3onotoe cedveHue. «Havana»
Esknuga. J1. Oiinep, H. WN. JlobadeBckun. Mictopusa nsitoro noctynata. [eomeTpuyeckume Tena. Mébuyc.
N30b6peTeHne meToda KoOpauHAaT, MO3BOMSAIOLLErO0 NEepPeBOAUTb FeoMeTpruyeckme 00bEKThI Ha A3blK anredpbl.
P. Dekapt n M. ®epma. Npumepbl pasnuyHbiX CUCTEM KOOPAMHAT Ha NNIOCKOCTH

8 knacc
YeTbipexyronbHuku (204)
OnpepgeneHue 4eTbipexyronbHuka. [lapannenorpamm u ero cBowcTBa. [lpusHakM napannenorpamma.
MpamoyronbHWK, pomb, kBagpaT M ux cBowWcTBa. Teopema @aneca. CpegHAs NWHWMA TPEYrorbHMKA.
Tpaneuwns. CpegHss nuHua Tpaneuun. NponopumoHanbHbIe OTPE3KK.
OcHoeHas yenb — [aTtb y4alWmMMCcs CUCTEMaTU3NPOBAHHbIE CBEAEHUS O YETLIPEXYrONbHMKAX N X CBONCTBAX.
Teopema Mudraropa (194)
CuHyC, KOCMHYC M TaHreHC OCTPOro yrra npsMoYrofibHoro TpeyronbHuka. Teopema lMudaropa. HepaBeHcTBO
TpeyronbHuka. MNepnenankynap n HaknoHHas. COOTHOLLEHME MeXay CTOPOHaMu U yrnaMu B NPsiMOYroflbHOM
TpeyronbHuke. 3Ha4yeHe CMHyca, KOCMHYCa U TaHreHca HEKOTOPbIX YrIO0B.
OcHosHasi yenb — cdopMupoBaTb annapaT pelleHns NPSMOYrofbHbIX TPeyronbHUKOB, Heobxoanmbln Ans
BblYMCIIEHUSA 3MIEMEHTOB reoMeTprYeckux conryp Ha nrocKOCTU U B NPOCTPAHCTBE.
[ekapToBbl KOOpAWHAaTbI Ha NnockocTu (114)
lMpsaAmoyronbHas cuctema koopavHaT Ha nnockocTu. KoopawmHaTbl cepeauHbl oTpeska. PacctosHue mexay
TOoYKamu. YpaBHEHUS MPSMON U OKPYXHOCTU. KoopamHaTtbl TOUKM nepeceveHns npambix. [padmk nuHenHon
dyHKUMK. MNepeceyeHne NpSIMON ¢ OKPY>KHOCTbI. CUHYC, KOCMHYC M TaHreHc yrios oT 0° go 180°.
OcHoegHas uenb — 0006LWNTb N CUCTEMATU3NPOBATb NPEACTaBNEHNS YHaLLMXCS O AeKapTOBbIX KOOpAMHATAX;
pasBUTb YyMEHWe NpUMeHATb anrebpanyecknii annapar npy peLleHny reomeTpu4eckux 3agau.
OBuxeHue (64)
[BmxeHune n ero ceonctea. CUMMETPUS OTHOCUTENBHO TOYKM N NpAMON. [NoBopoT. MNapannensHbiin nepeHoc n
ero ceoncTea. [loHATMEe 0 paBeHCTBe uryp.
OcHogHasi yenb — NO3HAKOMUTb y4aLLUXCs C MpMMepammn reomeTpuyeckux npeobpasosaHuin.
BekTopb! (84)
Bektop. AbcontoTHaa BenvuMHa M HanpaerneHWe BekTopa. PaBeHcTBO BekTopoB. KoopauHaTtbl BekTOpa.
CnoxeHne BEKTOPOB M ero CBOMCTBA. YMHOXEHME BekTopa Ha yucno. [KonnuHeapHble BekTopbl.] CkanspHoe
npovssefeHne BEeKTOpPOB. Yron wexay Bektopamu. [[poekumsa Ha ocb. PasnoxeHue BekTopa Mo
KOOPOUHATHBIM OCSIM.
OcHogHasi uefib — MNO3HAKOMUTb YYalLMXCA C 3NeMEHTaMM BEKTOPHOW anrebpbl U UX NpUMEHeHVMEeM Ans
peLleHns reoMeTpuYecKkmx 3agay; chopMmMpoBaTh YMEHME NPOU3BOAUTE ONepaLnn Hag BEKTOpamu.
NMoBTopeHue. PeweHne 3apay (84)
3akpenneHune 3HaHWIN, YMEHWUI N HaBbIKOB, NMOMYYEHHbIX Ha ypoKkax Mo AaHHbIM TemMaMm (Kypc reomeTpum 8
Knacca).

KaneHnapHo-TemaTqucxoe nnaHupoBaHue
TemaTudeckoe nrnaHnpoBsaHmMe CoCTaBJIEHO C y4eTOM pa6oqe|7| nporpamMmmbl BOCMUTaHUA.

CopepxaHue maTepuana Kon OaTta
Ne yacoB
nnaH | cakTt
§6. YeTbipexyronbHuku 20
1 |OnpegeneHune 4YeTblipexyronbHUKa 1
2 |MNapannenorpamm. 1
3 CBOWCTBO gMaroHanen napannenorpaMmma. 1
4 | CBOKWCTBO guaroHaren napannenorpaMmma. 1
CBOWCTBO gMaroHanen napannenorpaMmma.
PeweHue 3agay no teme «[lMapannenorpamm. CBoncTea 1
napannenorpamma
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7 | MpsamMoyronbHuUK 1
8 |Pomb 1
9 |Keagpar 1
10 |PeweHune 3agad no TeMe «YeTbIpexyronbHUKN» 1
11 |PeweHune 3agad no Teme «HeTbIpexyrofbHUKNY 1
12 |KoHTponbHas pabota Ne 1 (Ne12) 1
13 |Teopema daneca 1
14 | CpefHast IMHMA TpeyronbHWKa 1
15 |Tpaneuus. 1
16 |CpefHss nMHuA Tpaneymu. 1
17 |Teopema 0 nponopLmMoHanbHbIX OTpe3kax 1
18 |PeweHne 3agay no teme « Tpaneuns» 1
19 |PeweHne 3agay no teme « Tpaneums» 1
20 |KoHTponbHas pabota Ne2 (Ne20) 1
§7. Teopema lNMudaropa 19
21 |KocuHyc yrna 1
22 |Teopema lNMudgaropa. ErmneTckun TpeyronbHmK 1
23 |ErvneTtckun TpeyronbHuK 1
24 | [MepneHAnKyNsap U HaKMoHHas. 1
25 | HepaBeHCTBO TpeyronbHuKa 1
26 |PeweHune 3agay no teme «TpeyronbHUK» 1
27 |PeweHwne 3agay no teMme «TpeyronbHUK» 1
28 |KoHTponbHasi paboTta Ne 3 (Ne28) 1
29 |PeweHwne 3agay no teme «TpeyronbHUK»
30 [PewweHue 3agay no teme «TpeyronbHUK» 1
31 |OcHOBHbIE TPUTOHOMETPUYECKNE TOXOECTBA 1
32 | OCHOBHbIE TPUTOHOMETPUYECKNE TOXOECTBA 1
33 | 3HayveHuns cuHyca, KOCMHYCa M TaHreHca HeKOTOPbIX YrioB 1
34 | 3HaveHus crnHyca, KOCUHYCa M TaHreHca HeKOTOPbIX YrioB 1
35 |M3meHeHune cuHyca, KOCMHYCa 1 TaHreHca npu Bo3pacTtaHun yrna 1
36 |M3meHeHMe cuHyca, KOCMHYCa 1 TaHreHca npu Bo3pacTaHun yrna 1
37 |PeweHwne 3agay no teme « OCHOBHbIE TPUTOHOMETPUYECKNE TOXOECTBAY 1
38 |PewweHwne 3agay no teme « OCHOBHblE TPUrOHOMETPUYECKNE TOXOECTBAY 1
39 |KoHTponbHas paboTta Ne4 (Ne39) 1
§8. [lekapToBbI KOOpPAWHATbI Ha NJIOCKOCTU 11
40 |BBeaeHue koopauHaT Ha nnockocTu. KoopauHaTel cepeauHbl 0Tpe3ka. 1
41 |PaccTtosiHne mexagy Toukamu 1
42 |YpaBHEHWE OKPY>XHOCTU 1
43 | YpaBHeHUe npsmMon 1
44 | PacnonoxeHune NpsMon OTHOCUTESNBHO CUCTEMbI KOOpAMHAT. YrnoBomn 1
KO3 pULMEHT
45 | PacnonoxeHne NpamMon OTHOCUTESIbHO CUCTEMbI KOOpAMHAT. YTnoBomn 1

KoadhpumumeHT




46 |[lepece4veHne npamon 1
47 | PacnonoxeHue NpsiMon OTHOCUTESbHO CUCTEMbI KOOPAMHAT. YTrnoBon 1
KoadhpumumeHT
48 |PacnonoxeHue NpsiMor OTHOCUTENBHO CUCTEMbI KOOPAMHAT. YINoBOW 1
KO3 pULMEHT
49 |PelweHne 3agad no teme «KoopanHaTbl Ha NSIOCKOCTUY 1
50 |KoHTponbHas pabtoTta Ne5 (Ne50) 1
§9. IBuxeHue 6
51 | lMpeobpasoBaHus duryp 1
52 |CumMmeTpusi OTHOCUTENBHO TOYKU. CUMMETPUSA OTHOCUTENBHO MPSIMOMN. 1
53 |MNoBopoTt 1
54 |[MapannenkeHbI NEPeHOC U ero CBOMCTBA. 1
55 |PaBeHcTBO huryp 1
56 |3auveTHas paboTta (Ne56) 1
§10.BekTopbl 8
57 |AGcontoTHasa Benu4yMHa 1 HanpaerneHue Bektopa. PaBeHCTBO BEKTOPOB. 1
KoopauHatbl BekTopa.
58 |CnoxeHne BEKTOPOB 1
59 |CnoxeHue BEKTOPOB 1
60 |YMHOXEHVe BeKTopa Ha Yncro 1
61 |CkansapHoe npousBedeHne BEKTOPOB 1
62 |CkansgpHoe npousBedeHne BEKTOPOB 1
63 | CkansipHoe npon3BeneHne BEKTOPOB 1
64 | KoHTponbHas paboTta Ne 6 (Ne64) 1
MoBTopeHue 4
65 |YeTbipexyronbHUKK 1
66 |YeTbipexyronbHUKK 1
67 |Teopema lNudparopa 1
68 | CoOoTHOLEHUSA Mexay CTOPOHaMM 1 yriamu NpsiMoyrofibHOro 1

TpeyronbHMKa




