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INOACHUTEJIBHASA 3AIINCKA

[eomMeTpMsA KaK OAMH W3 OCHOBHbIX pa3fefioB LUKO/bHON MaTeMaTUKK,
NMEIOLNIA CBOEW LeNblo 06ecneunTb M3yvyeHne CBOWCTB W pasMepoB quryp, mx
OTHOLUEHWA M B3aMMHOE pPacrosioOKeHWe, ONMpaeTcs Ha  JIOrMYECKYHo,
[0Ka3aTe/lbHY0 IMHUIO. LIeHHOCTb M3y4eHuss reoMeTpun Ha YpPOBHE OCHOBHOIO
06LLero 06pasoBaHUs 3aK/K0HAETCA B TOM, YTO 00YYarOLLMIACA YUUTCA NMPOBOAUTH
[0Ka3aTe/ibHble PacCy>XAeHus, CTPOUTL SIOrMYecKMe YMO3aK/IioUeH s, LOKa3bIBaTh
WCTUHHbIE YTBEPXAEHMS W CTPOUTb KOHTPNPUMEPbI K JIOXHbLIM, MPOBOAWTD
paccy)kjieHmsi  «OT  MPOTUBHOrO», OT/IMYaTb  CBOWCTBA OT  MPU3HAKOB,
(hopMynmMpoBaTb 06paTHbIE YTBEPXKAEHWS.

BTopoii Uenbto M3y4YyeHWs TeOMeTpUM SBNSAETCH WCMOMb30BaHWE eé Kak
WHCTPYMEHTa MpW PeLIeHNN KakK MaTemMaTMyecKmx, TaK W MPakTUYeCcKnX 3ajad,
BCTPeYatoUXCc B pealbHON >KM3HW. OByyvaloWMACA [O/MKEH Hay4UTbCS
ONpeaennTb TeOMETPUYECKYHO (DUTypYy, ONUcaTb CI0BaMu [aHHbIA YepTEX WK
PUCYHOK, HaTK NoWab 3eMeflbHOro y4acTKa, paccunTaTs He0OX0AMMYHO AJINHY
OMTOBOJIOKOHHOIO Kabensa wmnm Tpebyemble pasmepbl rapaxa Ans aBToMobuns.
STOMY COOTBETCTBYET BTOPast, BblUMC/IUTE/IbHAA SIMHUA B U3YUYEHUN FEOMETPUN.
Mpy pewleHUn 3afay MPaKTMYECKOro XapakTepa 06yYatoWwmiics yunuTca CTPOUTD
mMaTemaTuyeckme MOLENN  peasibHbIX  YKM3HEHHbIX  CUTyauui, MpPOBOAUTH
BbIYMC/IEHUNA U OLeHMBATb 8ieKBAaTHOCTb MOJTYYEHHOr0 pe3y bTara.

KpaiiHe BaXHO MNOAYEPKMBATL CBA3M TFEOMETPUM C APYTUMWU  YYEOHbIMU
npegmeTamu, MOTUBMPOBATb UCMO/b30BaThb OMNPELEeIEHNS TeOMETPUYECKMX (hUryp
N NOHATWIA, AEMOHCTPUPOBATb MPUMEHEHWE MONYYEHHbIX YMEHWA B (hU3MKe W
TeXHUKe. 3OTW CBA3N Hambosree APKO BUAHbI B TemMax «BekTopbi»,
«TPUrOHOMETPUYECKME COOTHOLLEHMA», «MeTo4 KoopAamHat» U «Teopema
Mudharopa».

YuebHbIil Kypc «["eomeTpusi» BK/KOYAET Creaytowme OCHOBHblE pa3fensl
cogepxaHus: «leomeTpuyeckue ¢uUrypbl M UX CBOWNCTBa», «lM3MepeHme
reOMEeTPUYECKNX  BENNYMH», «[leKapToBbl KOOPAMHATbl Ha  M/IOCKOCTU,
«BeKTopbI», «[ABMKEHNS NIOCKOCTW», «[1peobpa3oBaHns NOA06Ms».

Ha n3yuyeHune yuyebHoro kypca «lreometpus» otsoautca 204 yaca: B 7 Knacce
— 68 yacoB (2 yaca B Hefento), B 8 knacce — 68 yacos (2 yaca B Heaento), B 9
Knacce — 68 yacoB (2 Yaca B Hefiento).



COJEPXAHUE OBYUYEHUA

7 KJIACC

HauyasibHble MNOHATUA reoMeTpuKn. TouKa, NpsamMas, 0TPesoK, yd. Yron. Buabl
yrnos. BepTuKanbHble W CMeXHble Yyrnabl. buccektpuca yrna. JlomaHas,
MHOIOYro/ibHUK. [MapannenbHoCTb 1 NepneHAMKYyNapHOCTb NPAMbIX.

CummeTpuyHble  urypbl. OCHOBHble CBOCTBa 0OCEBOM  CUMMETPUMN.
[MprMepbl CUMMETPUN B OKPY>XKatoLLEM MUPe.

OCHOBHblE MOCTPOEHUA C MOMOLLbI LMPKYNA U NIUHEAKW. TpeyronbHUK.
BbicoTa, MefnaHa, buccekTpumca, X CBOMCTBA.

PaBHOOEPEHHbIA 1 PaBHOCTOPOHHWIA  TPeyrofbHWKW.  HepaBeHCTBO
TPeyrosbHNKa.

CBoiicTBa W MNpU3HaKM paBHOGELPEHHOr0  TPeyrofibHWKa.  pu3HaKu
paBeHCTBa TPeyro/ibHUKOB.

CBoiicTBa 1 MPU3HaKK napansiefibHbIX NpaMbiX. Cymma yriioB TPeyrosibH1Ka.
BHeLUHWe yrbl TPeyrosibHUKa.

MpAMOYrofibHbIA  TPeyrosibHMK. CBOWCTBO  MeAMaHbl  MPSAMOYTO/IbHOro
TPEYrosibHMKa,  MNPOBEAEHHOW K  runoTeHyse.  [pu3HakM  paBeHCTBa
MPAMOYTO/IbHbIX TPEYroNbHMKOB. MPsSMOYrofbHbIA TPEYronbHUK ¢ yriom B 30°.

HepaBeHCTBA B reOMeTpUW: HEPaBeHCTBO TPeyrosbHUKa, HepaBeHCTBO O
[JIVHEe NIOMaHoW, TeopemMa O 6osibLUEM Yrfie N 60MbLUEA CTOPOHE TPEYronbHUKa.
MepneHAMKYNsap N HaKNOHHaS.

[eomMeTpuyeckoe MeCTO To4yeK. buccektpuca yrna W CepeauHHbIA
neprneHANKYNap K 0Tpe3Ky Kak reoMmeTpuyeckne Mecta TOYeK.

OKpPY>XHOCTb W Kpyr, Xxopda W [AuameTp, WX CBOWCTBa. B3aumHoe
pacrosioXXeHe OKPY)XXHOCTU M NpsMOK. KacaTtesibHas 1 CeKyLas K OKPYXXHOCTU.
OKpY>XHOCTb, BMuUcaHHaa B Yyron. BnucaHHad W oOnmMcaHHad OKPY>KHOCTU
TPeyrosibHuKa.

8 KJIACC

UeTbIpéXyronbHukun. MapannenorpaMm, ero npm3Hakn 1 cBoOCTBa. YacTHble
cnyyan napannenorpammos (MPSAMOYrofibHUK, POM6, KBafpar), MX NpU3HaKky U
CBOMCTBa. Tpaneuus, paBHOOGOKas Tparneuusi, €€ CBOWCTBA W MNPU3HAKW.
MpsamMOyrosibHas Tpaneums.

MeTog yaBoeHUA mMeaunaHbl. LleHTpasibHaa cuMmmeTpus. Teopema daneca U
Teopema 0 NPOMOpPLMOHASIbHbIX OTPe3Kax.

CpefHu1e NMHUM TPeyronbHUKa 1 Tpaneuun. LIeHTp macc TpeyronbHuKa.

Mopgobue TPeyronbHUKOB, KO3uuMeHT nofobus. [lpusHakm nopobus
TPeYyrosibHMKOB. [NprMeHeHe NoLOOUS NPU PELLEHUN MPaKTUYECKMX 3a4au.



CsolicTBa nJowagein reometpuyeckmx guryp. ®opmynbl a8 naowagm
TPeyrosibH1Ka, napannenorpamma, pomba v Tpaneuymun. OTHOLLIEHWE NJOWanein
MoA06HbIX uryp.

BbluncneHne nnowagen TpeyronbHUKOB U MHOTOYro/lbHUKOB Ha KneTyaToi
oymare.

Teopema [Mudparopa. lMpumeHeHne TeopeMbl [udaropa npu  peLleHum
MpaKTUYeCKMX 3afau.

CUWHYC, KOCWHYC, TaHreHC OCTPOro yrsa nNpsAMOYrofibHOro TPeyrosibHUKa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKUE (YHKLMM
yrnos B 30, 45 n 60°.

BrnvcaHHble W LeHTpa/ibHble YI/bl, Yron MeXAy KacaTe/lbHOW W XOpAOiA.
Yrnbl  Mexay xXopAamum U CEeKylMMW.  BnucaHHble M OMWCaHHbIE
YETbIPEXYrONbHUKN. B3anMHOe pacrnonoXxeHve ABYX OKPYXHocTeid. KacaHue
OKpY>KHOCTel. ObLme KacaTeslbHble K ABYM OKPY>XHOCTAM.

9 KJIACC

CWHyc, KOCWHyc, TaHreHc yrnoe oT O pgo 180°. OcHOBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMY/Ibl NPUBELEHNS.

PelleHve TpeyronbHNKOB. TeopeMa KOCMHYCOB 1 TeopeMa CMHYCOB. PellieHue
NpakTU4ecKnx 3agay ¢ UCNosib30BaHNEM TEOPEMbI KOCMHYCOB U TEOPEMbI CUHYCOB.

MpeobpazoBaHue nonobus. NMonobue COOTBETCTBEHHbIX 3/1EMEHTOB.

Teopema O MpoOu3BEAEHMM OTPE3KOB XOpA, TeOopembl O MPOU3BEAEHUM
OTPE3KOB CEKYLLMX, TeOpemMa 0 KBagpaTe KacaTe/lbHOW.

Bektop, gnuHa  (MoAdy/b)  BEKTOpa,  COHarnpaB/ieHHble  BEKTOPbI,
MPOTUBOMOJIOXKHO  HanpaB/ieHHblIE  BEKTOPbl,  KOJI/IMHeapHOCTb  BEKTOPOB,
paBeHCTBO BEKTOPOB, orepauun Hafg BeKTopamu. Pa3fiokeHWe BeKTopa Mo ABYM
HeKONMHeapHbIM BekTopaMm. KoopauHatbl BekTopa. CKansgpHoe npou3BeeHue
BEKTOPOB, MPUMEHEHME ANA HAXO0XAEHNA A/IUH U YT/0B.

[leKapToBbl KOOPAMHATbI Ha NIOCKOCTKW. Y paBHEHUSA NPAMOIA 1 OKPYXXHOCTA B
KoopAuHaTax, nepeceyeHne OKPYXXHOCTEN 1 MpambiX. MeTog KoopauHaT U ero
NPUMEHEHME.

[NpaBunbHbIE  MHOIOYronbHUKW. [OnNnHa  OKPYXXHOCTW. [pagycHaa U
pafvaHHas Mepa yrna, BblUMCEHWE [/IMH AYyr OKPYXXHOCTeR. Mnowaabs Kpyra,
CeKTopa, CerMeHTa.

[BWKEHNS MNOCKOCTM N BHYTPEHHME CUMMETPUU uryp (snemeHTapHble
npeacTasneHuns). MNapannensHbli nepeHoc. MoBoporT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHWA Mporpammbl  Yy4eBHOro Kypca
«["eoMeTpuaA» XapaKTepu3yrTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

MPosIB/IEHNEM WMHTepeca K TMPOLWIOMY W HACTOALLEMY  POCCUIACKOW
mMaTteMaTWKKN, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTMDKEHMSIM  POCCUIACKMX
MaTeMaTVKOB W POCCUWACKON MaTemMaTUyeCKOW LUKOJbl, K MCNO/b30BaHUIO 3TUX
AOCTVKEHWI B ApYrnxX HayKax 1 NpuKnagHbIX cgepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTbIO K BbINO/IHEHNIO 06A3aHHOCTEN rpaXKAaHUHa U peannsaumm ero
npas, MpeAcTaBfieHMEM O MaTemMaTU4YecKuMx OCHoBax  (hYHKLUMOHMPOBaHWSA
Pa3INYHbIX CTPYKTYP, SBNEHWIA, NpoLedyp rpaxaaHckoro obuiectsa (Hanpumep,
BbI6OPLI, OMPOCHI), FOTOBHOCTLIO K 0OCYXXAEHWNIO 3TUYECKNX MPO6/IEM, CBA3AHHbIX
C MPaKTUYeCKUM MPUMEHEHMEM [AOCTUMDKEHUI HAyKW, OCO3HAHWEM BaXKHOCTU
MOP&a/IbHO-3TUYECKUX NPUHLNMNOB B AeATe/IbHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE Yy4acTMe B pelleHMn MNpakTUYecKmx 3agad
mMaTeMaTU4YecKol HarpaB/fieHHOCTW, OCO3HaHWEM Ba)KHOCTM MaTemMaTU4ecKoro
06pa3oBaHNA Ha MPOTSXKEHUM BCEW XMU3HW AN YCMeLwHoW npodecCMoHaIbHOM
[eATeNbHOCTN N PasBUTMEM HEOOXOAMMbIX YMEHWW, O0CO3HaHHLIM BblIGOPOM W
MOCTPOEHVEM NHAMBUAYASIbHOM TPAEKTOPUIN 06pa30BaHNSA U XXMU3HEHHBIX NIaHOB C
YUYETOM NINYHBLIX UHTEPECOB N 0OLLECTBEHHbIX MOTPEGHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CMOCOBHOCTBD K 3MOLIMOHAlbHOMY U 3CTETUYECKOMY  BOCMPUSATUIO
mMaTeMaTU4Yeckux O0ObLEKTOB, 3afay, PELUEeHWI, PacCy>XAeHWA, YMEHWIO BUAETb
MaTeMaTnyeckme 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

opueHTaumelr B [OeATENIbHOCTU Ha COBPEMEHHYKD CUCTEMY HaYy4HbIX
NpeAcTaBneHnn 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BUTUS Ye/lOBEKA, NPUPObl U
06LLecTBa, MOHMMaHMEM MaTemMaTMYeCKOM HaykKM KaK Cgepbl 4enoBeyecKou
[leATeNIbHOCTN, 3TarnoB e€ PasBUTUSA U 3HAYMMOCTU ON1A PasBUTUA LUBUIU3ALMUN,
OBNafleHeM A3bIKOM MaTemMaTuKN Y MaTeMaTUYeCcKOn KynbTypor Kak CpefcTBOM
MO3HaHWS MUpa, OBNafeHWeM MPOCTENLMMN HaBblKaMy WCCNe0BaTe/IbCKOM
LEATENbHOCTY;



6) ¢usmyeckoe BocnUTaHHUE, (POPMUPOBAHUE KYJIbBTYPbI 310POBbSI H
IMOUMOHAJIBLHOIO 0JIArONOJTYYHs:

TOTOBHOCTbKO MPUMEHATbL MaTeMaTU4eCcKne 3HaHUA B WHTEpecax CBOEro
3[0pOBbsl, BeAeHMS  3[0POBOr0  06pa3a  >XM3HW  (3[0pPOBOE  MUTaHMe,
cbanaHCMpOBaHHbIA PEXWUM 3aHATUA U OTAblXa, perynsapHas  gusnyeckas
aKTMBHOCTb), C(OPMMPOBAHHOCTLIO HaBblKa petiieKCuMK, MNPU3HAHWEM CBOEro
NpaBa Ha OLLMOKY 1 TaKOro XKe Nnpasa Apyroro YenoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

opmeHTaumeVl Ha NMPUMEHEHNE MaTEMATUHECKUX 3HaHWN ANna peweHna 3aiad
B 06/11aCT! COXPaHHOCTU OKPY)XatoLlei cpefbl, MAaHMPOBaHWUSA MOCTYMKOB U
OLEHKN WX BO3MOXXHbIX MOCMEACTBUIA [ANS OKPY)KatoLLei cpefbl, OCO3HAHUEM
rno6asbHOro Xapakrepa 3K0M0rMyeckmx NpobaemM 1 NyTeid X peLleHus;

8) apanTanus K M3MEHSIOIIUMCH YCJOBUSIM COLUMAJIBLHOM U NMPHUPOIHOH
cpeabl:

FOTOBHOCTbHO K |£||el‘/JICTBI/IF|M B YC/IOBUAX HEOI'Ipe,D,e}'IéHHOCTI/I, MoBbILLEHNHD
YPOBHSI CBOE/ KOMMNETEHTHOCTMN Yepe3 NPaKTUYECKYHO [esSTeNbHOCTb, B TOM YMC/E
YMEHWE YUUTbCS Yy APYruX Noaeil, npuobpetaTb B COBMECTHONM [eATENbHOCTM
HOBbl€ 3HaHWA, HaBbIKN N KOMNETEHLU NN U3 ONbITa APYTUX;

HeO6XO,EI|I/IMOCTb}O B (bOpMI/IpOBaHI/II/I HOBbIX 3H8.HI/II7I, B TOM 4ucne
(*)OpMy]'II/IDOBaTb naen, NOHATUA, rMnNoTe3bl 00 00BbEKTaxX u ABMEHUNAX, B TOM 4HC/ie
paHee  HEW3BECTHbIX, O0CO3HaBaTb Ae(UUMUTbI  COOCTBEHHbLIX 3HaHWA U
KOMI'IGTGHTHOCTE‘VI, Nn1aHNPOBaATb CBOE pa3BnUTKE,

CMOCOOHOCTLIO  0CO3HABaTb  CTPECCOBYKD  CMTyalMio,  BOCMPUHUMATb
CTPECCOBYHO CMTyaLMIO KaK BbI30B, TPeOylOLWNiA KOHTPMEP, KOPPEKTMPOBaTb
MPMHMMAEMble PeLleHnst U AelCTBUS, (DOPMYNMPOBaTb U OLEHMBATb PUCKM U
nocneacTans, JOPMMPOBaTh OnMbIT.

METAINPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble Jiornueckue aeicTBUA:

® BbIAB/IATb N XapPaKTEPU30BaTb CYLLECTBEHHbLIE MPU3HAKN MaTEMATUYECKNX
OObEKTOB, MOHATWUIA, OTHOLIEHWA  MeXAy  MOHATUAMKW,  (HOPMY/IMPOBaTb
onpeaeneHns NOHATUIA, yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK KnaccuguKaumu,
OCHOBaHWA A1 0606LLEHNS 1 CPaBHEHWS, KpUTEPUA NPOBOAMMOIO aHa/In3a;

e BOCMpPUHMMATb, (DOPMyNMpoBaTb W  MPeobpasoBbiBaTb  CYXXAEHUS:
YTBEPAUTENBHbLIE N OTPULLATE/IbHbIE, EAUHNYHbIE, YHaCTHbLIE U O6LLI,VIe, YC/IOBHbIE;



e BbIAB/IATL  MAaTeMaTU4YecKMe  3aKOHOMEPHOCTW,  B3aMMOCBA3M U
MPOTMBOPeYUMs B (PakTax, AaHHbIX, HaOMOLEHUAX W YTBEPXKAEHUAX, Mpegnaratb
KpUTEpUK AN BbIBNEHWS 3aKOHOMEPHOCTEN U MPOTUBOPEYNI;

e [lenaTb BbIBOAbI C WUCMO/Mb30BAHMEM 3aKOHOB JIOMMKWN, AeLYKTUBHBIX W
NHAOYKTUBHBIX YMO3aK/HOUYEHWI, YMO3aK/HOUeHWIA N0 aHa/1ornu;

e pasbupaTtb AoKa3aTeNbCTBa MaTeMaTUUeCKUX YTBEPXKAEHMI (NpsMble U OT
MPOTMBHOrO), MPOBOAUTbL  CaMOCTOSITE/IbHO  HEC/IOXKHble  [10Ka3aTe/bCTBa
mMaTeMaTU4yeckmx (HakToB, BbICTpamBaTb aprymeHTauuio, NpuBOAUTL MpUMepbl U
KOHTPMpuYMepbl, 060CHOBbIBaTb COOCTBEHHbIE PACCYXKAEHNS;

e BblOMpaTb Cnocob pelleHWs yyebHOM 3afgayn (CpaBHMBATb HECKOJIbKO
BapuaHTOB  pelleHWs, BbloMpaTb  Hanbonee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BblENEHHbIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eiCTBUSA:

e 1ICMO/Ib30BaTb BOMPOCHI KaK MCC/eA0BaTe/IbCKUA MHCTPYMEHT MO3HaHMS,
(hopmynupoBaTb  BOMPOCLI,  UUKCUpYIOWME  MNPOTMBOpPeYne,  Mpobremy,
CaMOCTOATE/IbHO YCTaHaB/MBaTb WMCKOMOE W [aHHOe, (DOPMMPOBaTb FUMOTesy,
apryMeHTMPOBaThb CBOO MO3ULMIO, MHEHWE;

e MPOBOAMTb MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/iaHy HEC/IOXKHbINA
9KCMEePUMEHT, HebOo/bLLIOe UCCNefoBaHNe MO  YCTaHOB/IEHNO OCOOEHHOCTEN
mMaTeMaTU4eckoro o6bekTa, 3aBUCMMOCTEN 0O BLEKTOB MeX Ay COO0iA;

e CaMOCTOSATE/IbHO (POPMY/IMPOBaTL 0606LLEHNS N BbIBOAbLI MO pe3y/bTaTam
MPOBEAEHHOrO  HabMOLeHNs,  WCCNefoBaHMS,  OUEHMBaTb  AOCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0006LLEHNIA;

e MPOrHO3MpoOBaTb BO3MOXKHOE pa3BUTWE Mpouecca, a Takke BblABUraThb
MPesAnosIOXKEHNA O ero PasBUTUM B HOBbIX YCI0BUSIX.

Pabora c undopmanueii:

e BbIAB/IATL HEAOCTATOYHOCTb M M3ObITOYHOCTb MH(OPMaUMK, [aHHbIX,
HEOOXOANMbIX A1 PeLleHns 3a4auun;

e BblOMpaTb, aHaNM3MpoBaTb, CUCTEMATU3MPOBATb W WHTEPNPETMPOBaTb
NH(OPMAaLNIO pa3INYHbIX BULOB 1 (hOpM NPeACTaB/eHNS;

e BblOMpaTL (OPMY MpPefCcTaBfeHUs MHGOPMaUUM U WAIKOCTPUPOBATD
pelaemble 3aga4m CXeMamu, gumarpaMmmMamiu, MHOWM rpadinKoin 1 nx KOMeMHaUUAMK;

e OLEHMBATb HaAEXHOCTb MHMOPMaLMX MO KPUTEPUAM, MPeanoXeHHbIM
yumTenieMm Unm copmMyMpoBaHHbIM CaMOCTOATESBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

e BOCMPUHMMATb 1 POPMYIMPOBATL CYX/AEHUS B COOTBETCTBMM C YC/IOBUSAMM
N uensMmn oOLLeHMs, ACHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOYKY 3peHUs B
YCTHbIX U MUCbMEHHbIX TEKCTaX, [aBaTb MOACHEHWA MO XO4Yy PeLUeHus 3ajauun,
KOMMEHTUPOBATb MOJTyYeHHbI pe3ynbTar;



e B X0fe 006CyX/eHns 3aaBaTb BONPOCHI MO CYLLECTBY 06CY>KAaeMOn TEMbI,
Npo6nembl, pellaemMoil 3afayv, BbICKa3blBaTb WAEW, HaUefleHHble Ha MOUCK
PeLUeHns, COMOCTaB/IATb CBOM CYXKAEHWUA C CYXKAEHUAMU APYrnX YYaCTHUKOB
Ananora, o6HapyXXunBaTb pasninyime U CXOACTBO MO3WLMIA, B KOPPEKTHON hopme
(hopmynmpoBaTb pasHOracus, CBOM BO3PaXKEHWUS;

e MPeACTaBNATb  pe3ynbTaTbl  PelieHns  3agayun,  3KCMepPUMEHTa,
NCCNeaoBaHns, MPOEKTa, CaMOCTOATENIbHO BbIGMpaThb (hopMmar BbICTYM/IEHUA C
YUYETOM 3a7a4 NpeseHTaunM 1 0CO6eHHOCTEN ayanTOpuK;

e MOHUMaTb M UCMOMb30BaThb NPEMMYyLLECTBa KOMaHLHOW U UHAMBUAYASIbHOW
paboTbl NP peLleHnn y4ebHbIX MaTeMaTUYeCcKnX 3aaay;

e MPUHUMATb Lie/lb COBMECTHOW [esATe/IbHOCTU, MJaHMpPOoBaTb OpraHM3aumio
COBMECTHOI paboThbl, pacnpedenstb BuUAbl paboT, AOroBapuBaTbCs, 06CYXKAaTb
npouecc 1 pesynbTaT paboTbl, 0606LaTb MHEHUS HECKOMIbKUX NHOAEN;

e yyacTBOBaTb B TIpynnoBbiXx Qopmax paboTtbl (06CyXaeHus, 06MeH
MHEHMSAMKN, MO3rOBble LWITYPMbl U APYrve), BbIMOMHATbL CBOK 4acTb paboTbl U
KOOPAMHMPOBaTL CBOW [AEWCTBUA C APYTUMW 4YfleHaMW KOMaHfbl, OLEHMBaTb
KayeCcTBO CBOEro BK/afa B O6LMIA NPOAYKT MO KpUTepuam, CPOpMyIMPOBaHHbIM
yyaCTHUKaMW B3aMMOAENCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

e CaMOCTOATE/IbHO COCTaBNATb MfaH, anropuTM pelleHust 3adaun (Mnu ero
4acTb), BbIGMpaTb CMOCOO PELUEHNS C YYETOM UMEKOLWMXCA PECYPCOB U
COOCTBEHHbIX BO3MOXXHOCTEMN, apryMeHTMpOBaTb W KOPPEKTMPOBaTb BapUaHTbl
PELLUEHWNI C YY4ETOM HOBOW MH(hOPMALN.

CaMOKOHTPOJIb, 3MOIII/IOH2UILHLIﬁ HHTCJJICKT:

e BMafeTb crnocobamMu  CaMOMPOBEPKM, CaMOKOHTPONS  npouecca U
pesynbTaTa peLleHns MaTeMaTMYeckol 3afaudn;

e NpeaBUAeTb TPYAHOCTW, KOTOPble MOryT BO3HWKHYTb MPU  PELLeHUN
3aja4un, BHOCUTb KOPPEKTMBbI B AeATe/IbHOCTb HAa OCHOBE HOBbIX 06CTOATE/ILCTB,
HaneHHbIX OLIMOOK, BbISIBMIEHHbLIX TPYAHOCTEN;

e OLEHMBaTb COOTBETCTBME pe3y/nbTaTta AeATeNlbHOCT NOCTaBNEHHON Len u
YCNOBUSIM, 0OBACHATb MPUUMHBI JOCTUXKEHWUS U HEAOCTUXEHMNS LIeNIN, HaXOAUTb
OLNGKY, faBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

INPEAMETHBIE PE3YJIBTATDBI

K KOHUy o00y4yeHns B 7 kiacce O00yuvalOLMACA MONYyYUT Ccregyrowme
NpeAMETHbIE Pe3y/nbTaThbl:



PacnosHaBaTb M3y4YeHHble reoMeTpuyeckne (Urypbl, ONpeaensaTb  UX
B3aMMHOE PacrosioXKeHne, M13006paxaTb reoMeTpuyeckme (Urypbl, BbIMONHATb
YepTeXM N0 YCNOBUIKO 3afaun. M3mepaTb NMHENHble W YrIoBble BENNYUHDI.
Pellatb 3aa4um Ha BblYUCNEHNE 4/IMH OTPE3KOB W BEJIMYUH YT/I0B.

[enatb rpybyt0 OLEHKY /NMHEAHbIX W YrNOBbIX BEeMYMH MPEAMETOB B
peasibHOM >XM3HMW, pasMepoB MPUPOAHLIX 00BLEKTOB. PasnnMyaTb pasmepbl 3TWX
06BEKTOB MO NOPSAAKY BENNUMHbI.

CTpouTb YepTeXM K reOMeTPUYECKNM 3afadam.

Monb3oBaTbCsA MNPU3HaKamy paBeHCTBA TPeyroflbHWKOB, MCMOJb30BaTh
MPW3HaKK 1 CBOWCTBA paBHOOEAPEHHBIX TPEYro/IbHUKOB NPU PeLleHnm 3aau.

MpoBOAUTL NOrMYECKME PacCy>KAeHust C UCMO/b30BaHNEM FeOMETPUYECKMX
TeopeM.

Monb30BaTbCs MNPU3HaKaMN PaBEHCTBA MPAMOYTO/bHbIX TPEYro/IbHWUKOB,
CBOMNCTBOM  MefAuaHbl, MPOBEAEHHON K  TUMNOTEHYy3e  MPSIMOYrO/bHOrO
TPEYro/ibHMKa, B PELLEHUN FTEOMETPUYECKMX 3aad.

OnpefensaTb NapaielbHOCTb MPAMBIX C MOMOLLbIO YI/10B, KOTOpble 06pasyeTt
C HMUMKM cekyllad. OnpeaenaTb napaniefibHOCTb MPSAMbIX C MOMOLLbIO paBeHCTBa
PacCTOSHUIA OT TOYEK OAHOI NPSIMON A0 TOYEK APYroin Npsmoii.

PeluaTb 3afa4m Ha KneTyartom bymare.

MpoBOAUTL BbIYMCIEHUA U HAXOAUTb YMCMOBble U OYKBEHHbIE 3HAYEHUSA
YINOB B TrEOMETPUYECKMX 3adayax C WCMOMb30BaHMEM CYMMbl Yr/IOB
TPEYro/IbHUKOB W  MHOFOYrofibHWKOB, CBOWCTB YI/10B, 00pa30BaHHbIX Mpu
nepecevyeHny ABYX NapaifieflbHbIX MNPSAMbIX CeKylleid. PelsaTb npakTuyeckue
3a/ja4n Ha HaXoXaeHWe YroB.

BnafeTb NOHATMEM TeOMETPUYECKOro MecTa TO4veK. YMeTb Onpeaenstb
OMCCEKTPUCY Yrna u cepeiMHHbIA NePrneHANKYNAap K OTPE3KY Kak reoMeTpuyeckme
MecTa TOYEK.

dopmynmpoBaTb ONpedeneHnss OKPY>KHOCTU M Kpyra, XopAbl U AvameTtpa
OKPY>XHOCTM, MO/b30BaTbCSA MX CBOWCTBAMU. YMETb NMPUMEHSTb 3TU CBOICTBA MW
peLLeHnn 3asau.

BnafeTb MOHATMEM OMMCAHHOM OKOMO TPEYrofibHMKa OKPYXXHOCTU, YMETb
HaxoauTb eé ueHTp. lMonb3oBaTbCA (hakTaMu O TOM, YTO OMCCEKTPUCHI Yr/IOB
TPEYyrosibHMKa MepecekatoTcsi B O4HOM TOYKe, M O TOM, 4YTO CepeauHHble
NeprneHAnKynspbl K CTOPOHaM TPeyrofibH1Ka NepeceKkatoTCst B OAHOM TOUKE.

BnafeTb NOHATMEM KacaTe/lbHOM K OKPY>KHOCTW, M0/1b30BaTbCA TEOPEMOIN O
MeprneHANKYNAPHOCT KacaTeNbHON 1 paanyca, NPoBeAEHHOI0 K TOUKE KacaHus.

Monb30BaTbCs NPOCTEMLLUMY TEOMETPUYECKMMM HEPaBEHCTBAMU, MOHMMATb
NX MPaKTUYECKUIA CMbICA.



MpoBOAUTL OCHOBHbIE FEOMETPUYECKME NOCTPOEHUA C MOMOLLBIO LMPKYNS U
NNHENKMN.

K KoHLy 00y4yeHuss B 8 Kiacce OOyuvatOLLMIACA MNOMYy4nUT chneayrouimne
npeaMeTHble pe3y/nbTaTbl:

Pacrno3HaBaTb OCHOBHble BWAbl  YETbIPEXYTONIbHUKOB, WX  3/IEMEHTHI,
M0/1Ib30BaTbLCA MX CBOMCTBaMM NPW PeLeHN reOMeTPUYECKNX 3aaad.

[MpUMeHATb CBOMCTBA TOYKM MepecevyeHns MeamaH TPeyronbHuMKa (LeHTpa
Macc) B peLLeHnn 3adad.

BnafeTb NOHATMEM CpefHEeNn NMHUW TPeyrofibH1Ka 1 Tpaneuun, NPUMEHATb
MX CBOWCTBA MPW PELUeHUN TeoMeTpuyeckux 3adad. [1o/b30oBaTbCs TEOPEeMOl
daseca 1 TeOPeMOI 0 NPOMOPLMOHA/bHBIX OTPEe3Kax, MPUMEHSATb UX ANA PeLLeHs
MpaKTUYeCKMX 3a4au.

MpUMeHATb NPU3HaKN NoL06US TPEYro/ibHUKOB B PELLEHUN TeOMETPUYECKNX
3ajau.

Monb3oBaTbCc TeopeMoW [udaropa ANnd  pelleHns TreoMeTpUYecKnx W
NpakTnyeckmx 3agay. CTPOMUTb MaTemaTU4YecKytd MofeSlb B MPaKTUYeCKnX
3aja4ax, CaMOCTOSATE/NbHO feflaTb YePTEX U HAXOAWUTbL COOTBETCTBYHOLLME ANHDI.

Bnafetb NOHATUAMM CMHYCA, KOCWMHYCa W TaHreHca OCTpOro Yyrna
MPAMOYr0/IbHOrO TPeyrosibHMKa. Mob30BaTbCA 3TUMM MOHATUSAMU 4S9 PeLLeHns
MpaKTUYeCKMX 3a4au.

BbluncnsaTb (pasnuyHbiMK crnocobamu) nnowafb TPeyrosibHMKa 1 niowaam
MHOrOyronbHbiX  quryp (nNonb3yscb, rAe HeobXoAMMO, KaJlbKy/NATOPOM).
MPUMEHATL NOMYyYEHHbIE YMEHUA B NPaKTUYECKNX 3aadax.

Bnafetb MOHATUAMM BMUCAHHOTO W LEHTPa/IbHOTO YrNa, WCMnosb30BaTb
TeopeMbl O BNUCaHHbIX Yrnax, yrnax Mexzay xopgamu (Cekywumm) u yrie mexay
KacaTe/lbHOIN 1 XOpA0oW NpY peLleHn reoMeTPUYecKnX 3agay.

Bnagetb MOHATMEM OMUCAHHOIO YeTbIPEXYro/ibHMKa, MPUMEHSATL CBOMCTBA
OMMCAHHOr0 YeTbIPEXYTONbHMKA MPW PeLLeHNN 3aaau.

MpUMeHATb NOMyYeHHble 3HAHUS Ha MPaKTUKe — CTPOUTb MaTeMaTU4YecKme
MoZenu ANs 3afay peasibHOM XMU3HW U NPOBOAMTL COOTBETCTBYHOLLME BbIYNC/IEHNS
C MPUMEHEHMEM MoJoOMA W TPUTrOHOMETPUU (Mosb3yACh, rAe HeobXo4MMmo,
KaJIbKY/IATOPOM).

K KoHLy 00yuyeHMss B 9 Kiacce OOyuvatOLLMIACS MNOMAYyYnUT cneayrouimne
NpeAMeTHbIE pe3y/bTaTbl:

3HaTb TPUTOHOMETPUYECKME (YHKUUW OCTPbIX YINI0B, HAaxXoguTb C WX
MOMOLLbI pa3/IMyHble 3/1EMEHTbI MPAMOYTO/IbHOr0 TPEYrosibHMKa («peLleHune
MPAMOYTO/IbHbIX TPEYro/IbHUKOB»). HaxoauTb (C MOMOLLIO KaslbKynAaTopa) A/IMHBI
N Y bl ANS HETAO/IMYHBIX 3HAYEHWIA.



Monb3oBaTbCcs (hopmynammn NpUBeLSEHNS U OCHOBHbIM TPUIOHOMETPUYECKNM
TOX/ECTBOM [/11 HAXOXXAEHUSA COOTHOLLEHWUA MeXay TPUroHOMETPUYECKUMM
Be/IMYMHAMM,

icnonb3oBaTb TEOPEMbI CUHYCOB M KOCUHYCOB A1 HAXOX/AEHNA pasINYHbIX
3IEMEHTOB TPEYrofibHNKa («PeLleHne TPeyrosibHUKOB»), MPUMEHATb UX MNpw
PeLleHNN reOMeTPUYEeCKNX 3aaad.

Bragetb  noHATMAMM  npeobpas3oBaHMs  MOA0OWSA,  COOTBETCTBEHHbIX
3/1EMEHTOB NOJ06HBIX uryp. Monb3oBaTbCA CBOMCTBaAMM NOA0OUSA NPOU3BOSIbHbBIX
uryp, ymeTb BbIMUCNATD [JIMHBI U HaxO4AWTb YIrAbl Yy MNOAOOHbLIX uryp.
MpYMeHATb CBOWCTBa NOAOOWMA B MPaKTUYECKMX 3afjadax. YMeTb MPUBOAUTH
npuMepbl NOA0BHbLIX UTYP B OKPYXKaKOLLEM MUpE.

Monb30BaTLCA TEOpeMaMu O NMPOM3BEAEHNM OTPE3KOB XOpA, O NPou3BeLeHN
OTPe3KOB CEKYLLMX, O KBaApaTe KacaTe/lbHON.

Monb30BaTbCA BEKTOpPaMW, MOHMMATb WX FeOMETPUYECKUA U (DU3NYECKUIA
CMbIC/l, MPUMEHATb WX B PELUEHUN TeOMETPUYECKUX W (PU3NYECKMX 3afau.
MpUMEHATb CKaIAPHOE NPOM3BeLEeHME BEKTOPOB A/15 HAXOXKAEHNSA 4JIUH 1 YT/0B.

Monb3oBaTbCs METOAOM KOOPAMHAT Ha MIOCKOCTU, MPUMEHATL €ero B
PeLLeHNM reOMETPUYECKMX N NPaKTUYECKUX 3aau.

Bragetb NOHATUAMW NPaBUIbHOIO MHOrOYrO/IbHUKA, AJIMHBI OKPYXXHOCTW,
[AJIVHbI LYW OKPY>XHOCTU W pafiaHHOW Mepbl Yrna, yMeTb BbIYUCAATL NoWwasb
Kpyra v ero yacteid. NpuMeHsTb NoyYeHHbIE YMEHNSA B NPaKTUYECKNX 3afadax.

Haxogntb ocn (MNM UEHTPbI) CUMMETPUN (nryp, MPUMEHSATb [ABUXKEHUS
M10CKOCTWN B NPOCTEMLLNX CTyYasnX.

MpPUMEHATb NOMYYEHHble 3HAHUA Ha MpPaKTUKe — CTPOUTb MaTemaTuyeckue
MoZenu 4Ns 3afay peasibHOM XM3HU U NPOBOAMTL COOTBETCTBYHOLLME BbIYUCIEHNS
C MPUMeHeHNeM nogobus U TPUrOHOMETPUYECKUX (YHKUMIA (MONb3yAch, rae
He0oBX0ANMO, Ka/lbKyNATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m Kourpoubnbie IIpakTHyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE PecypChl
padoTshI padoThbI
MpocTeimne reomeTpuyeckme urypbl n
1 mf cBoictea. 3ve epHme reomg m)f;cmx 14 bubnmoteka LIOK
' P P https://m.edsoo.ru/7f415e2e
BE/IMYNH
bnbnmoteka LLOK
2 TpeyronbHku 22 1 https://m.edsoo.ru/7f415e2e
3 MapannenbHble NpsMble, CymMma YrioB 14 1 bubnnoreka LIOK
TpeyronbHnKa https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb U Kpyr. 'eomeTpryeckune 14 1 Bubnuoteka LIOK
NOCTPOEHUSA https://m.edsoo.ru/7f415e2e
o bubnunoteka LIOK
5 MoBTOpeHVE, 0600LLEHNE 3HAHWI 4 1 httos://m.edsoo.ru/7f415e2
OBLWEE KOJTIMYECTBO YACOB N0 NMPOIrPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpoubnbie IIpakTHyeckue
NporpaMMBbI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
. bubnunoteka LIOK
L HeTLIPEXYTONbHMKY 12 . https://m.edsoo.ru/7f417e18
Teopema daneca 1 Teopema o
2 MPONOPLMOHANbHbLIX OTPe3Kax, NoAobHbIe 15 1 bubnmoreka LIOK
’ https://m.edsoo.ru/7f417e18
TPEYrofibHUKM
Mnowaab. HaxoxaeHve niowlazaen
3 Tpe L;-toa;'lqul/lKOB " anoro ronu:?glx tur 14 1 bubnuoreka LIOK
Pey y yp- https://m.edsoo.ru/7f417e18
Mnowaam nofobHbIX uryp
4 Teopema Mudparopa 1 Havana 10 1 Bbubnuoteka LIOK
TPUTOHOMETPUN https://m.edsoo.ru/7f417e18
YT bl B OKPY>KHOCTW. BrivcaHHbIe 1
5 OMUCaHHbIE YEeTbIPEXYTOIbHUKMW. 13 1 Bubnmoteka LIOK
KacaTefibHble K OKpY>XHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKPY>XKHOCTEMN
o bubnnoteka LIOK
6 MoBTOpeHWe, 0606LLEHNE 3HAHWIA 4 1 httos://m.edsoo.ru/7f417e18
OBLLEE KOJIMYECTBO YACOB IO NMrPOrrPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NporpaMMbI Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThbI padoTbI
1 TpuroHomeTpus. Teopembl KOCUHYCOB U 16 1 Bubnnoteka LLOK
CMHYCOB. PellieHWe TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
) MpeobpasoBaHme Nogobus. Metpuyeckue 10 1 Bubnnoteka LLOK
COOTHOLLEHUSA B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
Bubnmnoteka LLOK
3 BekTopbl 12 L https://m.edsoo.ru/7f41al2c
4 LJeKapToBbl KOOPANHATLI Ha N/IOCKOCTU 9 1 bubnmoteka LIOK
P PA https://m.edsoo.ru/7f41al2c
[MpaBuibHbIE MHOTOYrONbHUKW. AnnHa
5 OKPY>XXHOCTU 1 N0 b Kpyra 8 bubnuoreka LIOK
PyX Lu,a,qu pyra. https://m.edsoo.ru/7f41al2c
BbluncneHve niowlanen
Bubnmnoteka LLOK
6 HABIDKEHWA TNIOCKOCTI 6 https://m.edsoo.ru/7f41al2c
7 [MoBTOpeHWE, 0606LLEHME, CUCTEMATM3AL NS 7 2 Bubnnoteka LLOK
3HaHWIA https://m.edsoo.ru/7f41al2c
OBLEE KO/IMYECTBO YACOB N0 NPOrrPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

7 Knacc. MaremaTuka. eometpus: 7-9-e Knaccbl: 6a30Bbli YPOBEHD:
yuyebHUK. AtaHacaH J1.C., byty3os B.®., Kagomues C.b. 1 gp. AKUnoHepHoe
06LLecTBO «M3aaTenbcTBO «lpocBeLLeHme.

8 knacc. MartemaTtuka. eomeTpus: 7-9-e Knaccbl: 6a30Bblii YPOBEHb:
y4yebHUK. AtaHacaH J1.C., byTty3oB B.®., Kagomues C.b. 1 gp. AKUMOHEPHOe
06uecTBo «M3aaTenscTBO «1pOoCBeLeHNe.

9 knacc. MartemaTuka. eomeTpus: 7-9-e Knaccbl: 6a30Bblii YPOBEHb:
y4ebHuK. AtaHacsH J1.C., bytys3os B.®., Kagomues C.b. n ap. AKLUMOHepHoe
06wecTBo «M3aaTenscTBO «1pOoCcBeLLeHme.



