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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pa3eioB IIKOJIbHONW MaTEMAaTHUKH,
MMEIOIINI CBOEH 1IeNbl0 00eCHeunTh U3yYEeHUE CBOMCTB U pa3MepoB QUTYp, UX
OTHOLIEHUA M B3aUMHOE pACIOJOXKEHUE, ONUPAeTCs Ha JIOTUYECKYIO,
J0Ka3aTelbHy10 JIUHHUIO. [[eHHOCTh M3y4YeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBaHus 3aKITIOYAETCS B TOM, YTO OOYYAIOIMIUNACA YUUTCS MPOBOJUTD
JI0Ka3aTelbHbIE PACCYXKICHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, JOKA3bIBaTh
WCTUHHBIC YTBEPKICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJHTH
pacCy X Ie€HUs «OT NPOTUBHOTO», OTJIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopmMyIHpOBaTh OOpPATHBIE YTBEPKICHHUSL.

BTopoil 1enb0 H3ydyeHHSI T€OMETPHUM SIBISIETCS UCIIOJb30BaHUE €€ Kak
WHCTPYMEHTA MpPHU PEHICHUH KaK MaTeMaTUYECKHX, TaK M MPAKTUUYECKUX 3ajad,
BCTpEUAIOIIUXCSI B pealbHOM ku3HU. OOydYaromuiics JOMDKEH HayYUTbhCs
OTpPENIeTUTh TEOMETPUUECKYI0 (PUTYpy, OMHCAaTh CIOBAMHU JAHHBIM UEepPTEXK WIH
PUCYHOK, HAUTH TUJIOIIA/Ib 3€MEJIbHOTO y4acTKa, pacCUMTaTh HEOOXOJUMYIO IJIUHY
OTNITOBOJIOKOHHOTO Kalemnsi win TpeOyeMmble pa3Mephbl Tapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENIbHAA JIMHUS B U3YyYEHUU T€OMETPUM.
[Ipu pemieHuu 3aad MPaKTUYECKOTO XapakTepa OOyYAIOUIUNCS YUYUTCS CTPOUTH
MaTeMaTH4YeCKhe MOJIEIN  PpeaJbHbIX JKU3HEHHBIX CHUTyallMii, MPOBOJIUTH
BBIYMCIICHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3yJbTaTa.

Kpaiine Ba)XxHO TNOAYEPKUBATH CBSI3U TEOMETPUM C JPYTUMU Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBAThH MCIOJIb30BATh OMPEAEICHUS I€OMETPUUECKUX (DUTYp
U TOHATHUM, IE€MOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YyMEHUU B (U3UKE U
TeXHUKEe. OTH cCBsi3M Haubojee spKO BHIHBI B TeMax «Bektopsm,
«TpuroHomerpuueckrue COOTHOIIEHUs», «Meron koopauHaty U «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eoMeTpus» BKIHOYAET CICAYIOIIUE OCHOBHBIC Pa3JIeibl
conepxanus: «l'eomerpudyeckne GUTYpel W UX CBOWCTBa», «l3MepeHue
reOMETPUYECKUX  BEIUYMH», «JleKapTOBbl KOOpAMHATBI Ha  IJIOCKOCTHY,
«Bektope», «/IBuxkenus miockoctu», «IIpeodpazoBanust moao0Ous».

Ha u3yuenue yuebHoro kypca «I'eometpus» orBoautcsa 204 gaca: B 7 kiiacce
— 68 yacoB (2 yaca B HeJlelo), B 8 kiacce — 68 yacoB (2 yaca B HeeN0), B 9 kiiacce
— 68 yacoB (2 yaca B HEJIeJIO).



COILEPKAHUE OBYUEHUSA
7 KIIACC

HauvanbHble noHsaTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buasl
yriaoB. BeprukanbHble U CMEXHBbIE YIibl. buccekrtpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEepIEeHIUKYISIPHOCTD NPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpUH. [Ipumepsr
CUMMETPHUU B OKPYKAIOIIEM MUPE.

OCHOBHBIE MOCTPOEHHUSA C MOMOUIBIO LUPKYJIs W JUHEHKU. TpeyrosibHUK.
Bricota, Meauana, 6uccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBII W PAaBHOCTOPOHHUU  TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa U MNpPHU3HAKKM PaBHOOEIPEHHOTO TpeyrojbHuKa. llpu3Haku
PaBEHCTBA TPEYTOJbHUKOB.

CBolicTBa U MPU3HAKYU MAPATIIENbHBIX NpsIMbIX. CyMMa YII0B TPEYTrOJbHHKA.
BHenue yriel TpeyroJibHUKA.

[IpssmMoyronbHbId  TpeyroJbHUK. CBONCTBO MeEAUaHbl MPSIMOYTOJBHOTO
TPEYTOJbHUKA, IPOBEIEHHOM K runoTenyse. [Ipu3Haku paBeHCTBA IPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. IIpsIMOYTONBHBIN TPEYTONBHUK C yIJIOM B 30°.

HepaBeHcTBa B reOMETpUHM: HEPABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJibllieM yrie U OOJbIIed CTOPOHE TPEyroJibHUKA.
[lepnienauKYyJIsIp 1 HAKJIOHHAS.

['eomeTpuyeckoe MecTo TOueK. buccekrpuca yria U CepeIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKAE MECTA TOUYEK.

OKpyHOCTb M KpYyI, XOpJla MW JHaMeTp, HuX cBoiicTBa. B3aumHoe
PacIoJIOKEHUE OKPYKHOCTH M mpsiMoil. KacatenpHas u cexymas K OKpY>KHOCTH.
OKpyXHOCTb, BNHMCaHHas B Yyroj. BnucaHHas W ONMCaHHAs OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KITIACC

YeroipéxyronpHuku. [lapannenorpaMm, ero npu3Haku U CBOMCTBA. YacTHbIE
cllydyau mapauiesiorpaMMoB (IpsIMOYTOJbHHUK, poMO, KBajpaT), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA U TMPU3HAKHU.
[IpssMoyrosibHast Tpanemus.

Meron ynBoenus meauansl. [lentpanbhas cummerpus. Teopema Daneca u
TeopeMa O MPOMOPLHOHATBHBIX OTPE3KaX.

Cpennue TMHUU TpEyTOoJdbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[logoOue TpeyronbHukoB, Kod(hduuuent mnomodus. I[lpusnaku mnomoOus
TPEYTroJabHUKOB. [IpMeHenne no1o0us mpu pelieHuy NPakTUUEeCKUX 3a/1ay.



CpoiicTBa muomaaeil reomerpuueckux ¢uryp. Dopmynsl s IUIOLIAAH
TpeyroJibHUKa, MapajuiesorpaMma, pomb6a u Tpaneuud. OTHOLIEHHE IUIOLIaAeH
no00HBIX GUryp.

Boruucnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KIJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHuun
MPAKTUYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOr0 yTIiia MPSMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpHUecKue (YyHKIINH
yriioB B 30, 45 u 60°.

BrincaHHbl€ U IEHTPAIBHBIE YIJIbI, YTOJ MEXIY KaCaTEIbHOU U XOPAOH. Y TIIbI
MEXIy XOpJaMU U CEeKyIIUMHU. BrnucaHHble W OMUCAHHBIE YETHIPEXYTOIBHUKHU.
B3aumHoe pacnosioxkeHue IByX OKpyxkHocTe. Kacanue okpyxknocreid. OOmiue

KacaTeJIbHBIE K IByM OKPYKHOCTSIM.
9 KITIACC

Cunyc, kocuHyc, TaHreic yramoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOKIEeCTBO. DOPMYIIBI IPUBEICHUS.

Pemenne TpeyronbHuKOB. TeopeMa KOCUHYCOB M TEOpEMa CUHYCOB. Pemenue
MPAKTUYECKUX 3a/1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue mogodus. ITogodme coOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O mNPOWU3BENECHHH OTPE3KOB XOpPHA, TEOPEMBI O IIPOU3BENCHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bektop, nmnuHa  (MOIyJdb)  BEKTOpa,  COHAIpPaBIEHHBIE  BEKTOPHI,
MPOTUBOIIOJIOKHO HAIIPaBJIEHHbBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallid HaJ BeKTopamu. Pa3loxkeHue BeKTOpa IO JIBYM
HEKOJIIMHEeapHbIM BekTopaM. KoopauHatel BekTopa. CKalipHOE NPOU3BENICHHE
BEKTOPOB, MPUMEHEHHUE TSI HAXOKICHUSI IJTUH U YTJIOB.

JlexapToBBI KOOPAMHATHI HAa TUNIOCKOCTH. Y paBHEHUSI MPSIMOI M OKPY>KHOCTH B
KOOpAMHATaX, MepeceyeHrue OKPYKHOCTEeW W MOpsMbIX. MeTon KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBWiibHBIE MHOTOYTOJIBHUKU. J[TMHA OKpY)KHOCTH. [ pagycHas u paguaHHas
Mepa yrila, BBIYMCIEHUE [JIMH Ayr OKpyxHocted. [lmomanes kpyra, cekropa,
CEerMeHTa.

JIBWKEHMSI TUIOCKOCTH W BHYTPEHHHUE CUMMETpuH Guryp (dJIeMEeHTapHbIC
npencrasnenus). [lapannensubiii nepeHoc. IToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TPOI'PAMMDBI
YYEBHOI'O KYPCA «(TI'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«I'eomeTpuss» XapakTepU3yrTCS:

1) naTpruoTH4YecKoe BOCIUTAHUE:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIIOMY M  HACTOSLIEMY POCCUHCKOMN
MaTeMaTUKHU, I[IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCUMCKUX
MaTeMaTHKOB M POCCHICKONM MAaTEMaTHYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHX
JTOCTHKEHUH B APYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaaaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBINOJHEHUIO 00sI3aHHOCTEHN IpaKJaHUHA U peajnu3aluu €ro
paB, [MPEACTAaBICEHUEM O MaTEMaTHYECKUX OCHOBAaX (PYHKIHMOHHUPOBAHUS
Pa3IUYHbBIX CTPYKTYp, SBJICHHM, IPOLEAYp TPaKIAaHCKOTO oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM TMPUMEHEHHEM JOCTHKEHHMN HAyKH, OCO3HAHHEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTUA YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B pEIICHHH MPAKTUYECKUX 3a]ad
MAaTeMaTUYE€CKOW HANpPaBJIC€HHOCTH, OCO3HAaHUEM Ba)XXHOCTU MaTEMATH4YECKOTO
oOpa3oBaHusi Ha MPOTSKEHUU BCEU XKU3ZHU I YCIEIIHOW MpodeccHoHaTbHOM
JESTEIbHOCTH M Pa3BUTUEM HEOOXOJMMBIX yMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM MHAMBUAYAJIbHON TPaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acreTHYECKOE BOCTIMTAHHE:

CIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, pEHIeHUN, pacCyXIeHUH, YMEHHUIO BHUJETh
MaTeMaTH4EeCKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpPUEHTAallUENl B JEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
MpEeACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YE€IOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHWEM MaTEeMaTHYECKOW HayKh Kak c@epbl YenoBeUeCKOu
NEATEIIbHOCTH, JTANOB €€ Pa3sBUTUSA U 3HAYUMOCTHU Ul PAa3BUTHUS LIMBUIIN3ALINM,
OBJIAQJICHUEM SI3BIKOM MAaTEMaTUKU U MATEMAaTUYECKOW KYJbTYPOU KAaK CPEICTBOM
MIO3HAHHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEA0BATEIbCKOM
NEATENBbHOCTH;



6) ¢usuueckoe BocnuTaHue, GOpMHpPOBAHHME KYJbTYPbI 3A0POBbSI H
IMOIMOHAJBLHOIO 0JIArONOJy4YHsi:

TOTOBHOCTBHIO TPUMEHSTh MaTEMaTHUE€CKHME 3HAHUSI B HWHTEpPEcax CBOEro
3I0pOBbS, BEACHUS  3I0pOBOr0  oOpa3za kKu3HH  (3JOpOBOE  IHUTAaHUE,
cOaTaHCUPOBAHHBIM PEXKHM 3aHATUW © OTAbIXa, peryiaspHas Quzndeckas
aKTUBHOCTH ), COOPMUPOBAHHOCTHIO HABbIKA pe(IEKCUH, TPU3ZHAHUEM CBOETO MpaBa
Ha OIMMOKY M TaKOTO K€ MpaBa IPyroro 4eloBeKa,;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTAallMEN HA MPUMEHEHUE MaTeMaTUIECKUX 3HAHUU ISl pellieHus 3a7a4 B
00J1acTH COXPAHHOCTHU OKPYXKAIOIIEeH Cpe/bl, INIAHUPOBAHUS TIOCTYNKOB U OIICHKH
UX BO3MOJKHBIX MOCIEACTBUM JJIsI OKPYXKAIOIIel Cpe/ibl, 0COZHAHUEM II00aTbHOTO
XapakTepa dKOJOTHIECKUX MPOOJIEM 1 MyTEeH X PEIICHHUS;

8) apantanus K U3MEHSIOIIMUMCH YCJIOBHSM COUMAJBHOW M MPHPOITHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHSM B YCIOBHSX HEONPENCIEHHOCTU, IOBBIIICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIeATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTHX JIoAed, NMpuoOperarb B COBMECTHOM JE€SATEIIbHOCTH
HOBBI€ 3HAHMS, HABBIKA U KOMIIETEHIIUHU W3 OMBbITa APYTHUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHWM HOBBIX 3HAHWK, B TOM YHUCIE
hopMyIUpOBaTh WUJIEH, TTOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPHUIIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTyalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMIO KaK BBI3OB, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh
MPUHUMAEMbIC pEIIeHUs W ACHCTBHs, (OPMYJIHPOBATH W OICHUBATH PHUCKU H
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHbIC YHHBEpPCAJbHBIC YUeOHbIE AeliCTBUSA

ba3oBble JJornyeckue e cTBus:

e BBIBIATH U XAPAKTEPHU30BaTh CYUIECTBCHHBIC MPU3HAKM MATEMATUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUM MEXKIYy MOHATHAMH, (DOPMYyIHUPOBATH
ONpENENICHUsT  TOHSATHUM,  YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCu(pUKAIIMU, OCHOBaHUS JUIsi OOOOIINEHUS W CpPaBHEHUS, KPUTEPUH
MPOBOJIMMOTO aHAJIN3a;

e BOCHpHUHUMATH, (QopMynaupoBaTh UM  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPJIUTEIbHBIC W OTpHUIATEIbHbIC, E€IWHUYHBIC, YacTHbIE W OOIIHeE,
YCIIOBHBIC;



BBISIBIISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTuBopeunsi B (akrax, JaHHBIX, HAONIONECHUSX U YTBEPKICHUSX,
npeayiaratb KpUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JenaTh BBIBOJBI C HCMOJIB30BAaHMEM 3aKOHOB JIOTUKH, ICAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOYECHUM 0 aHAJIOTHH;

pa3bupaTh J0Ka3aTelbCTBAa MAaTEMATHYECKUX YTBEPKICHUHN (TIPSAMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIC JOKa3aTelbhCTBa
MareMaTH4ecKux (akTOB, BBICTpaMBaTh apPTyYMEHTAIMIO0, TPUBOIAUTH
MpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KIACHUS;
BBIOMpAaTh Croco0® pemieHus ydeOHOW 3afaud (CpaBHUBATh HECKOJBKO
BapUaHTOB pEeIlICHUsA, BbHIOMpAaTh HauOoJee TMOAXOAANUNA C YUETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTeIbCKIe IleﬁCTBHﬂI

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopmynupoBaTh BOMNPOCH, (UKCUPYIOUIUME MPOTUBOpEUYHE, MpodiIeMy,
CaMOCTOSITEILHO YCTAaHABIMBATh HMCKOMOE W JaHHOE, (OPMHPOBATH
THIOTE3Y, apTyMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJUTh 1O CAMOCTOSITEIBHO COCTABICHHOMY IUIAaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTU4EeCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEXITY COOOI;
CaMOCTOSITEILHO (POPMYIUPOBaTh 0000IIEHUS U BBIBOJBI MO pe3yjabTaTaM
MPOBEAECHHOTO HAONIOAEHUS, HCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJTyYEHHBIX PE3YIbTATOB, BHIBOJIOB M 000OIIECHHUIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCa, a TaKXKe BBIIIBUTATh
MIPENTOIO0KEHHUS O €T0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIISITH  HEJJOCTATOYHOCTh W M30BITOYHOCTh HMHGOPMAIUH, JTAHHBIX,
HEOOXOIUMBIX JIJISI pEUICHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH
nH(pOpMaLNIO Pa3TUYHBIX BUAOB U (OPM IPEACTABICHUS;

BbIOMpaTh GopMy TMpeAcTaBieHUs HUHPOPMAIMU U WUIUTIOCTPUPOBATH
pelmaemMble 3aJaud  CXeMaMH, JAuarpaMMamu, HHOM Tpadukoil U UX
KOMOHWHAIUSIMU;

OIICHUBATh HAAEKHOCTh WH(POpPMAIMK TIO KPUTEPHUSM, NPEIIOKESHHBIM
yUHUTENIeM WIH C(POPMYJIUPOBAHHBIM CaMOCTOSITENBHO.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC YUeOHbIC 1eCTBUSA:

BOCIIPHMHHUMATh U (bOpMYJ'II/IpOBaTB CyKJICHUA B COOTBCTCTBHH C YCIIOBUSIMU
Hu OeiIsiMu O6I].I€HI/I$1, SACHO, TOYHO, 'PaMOTHO BBIPAXXaTbh CBOIO TOYKY 3PCHHA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JIaBaTh MOSCHCHHS IO XOJYy pPEUICHUS
3a7a4M, KOMMEHTHPOBATh MOJIYYECHHBIA PE3yiIbTarT;

B XOJIe OOCYXKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, pelraeMoi 3a/1auu, BBICKAa3bIBaTh WJICH, HAIlCJICHHBIC HA TIOMCK
PEIICHUsI, COTIOCTABIISATH CBOM CYXK/ICHUS C CYXKICHUSIMH JIPYTUX YIACTHUKOB
auanora, oOHapy)XKMBaTh PA3IMYUe U CXOJCTBO TMO3MUIHIH, B KOPPEKTHOM
dbopme hopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS,

MIPENICTABIIATh PE3YJIbTATHl PEIICHUS 3a/1a4H, SIKCIIEPUMEHTA, HCCIICAOBaHMS,
MPOEKTA, CAMOCTOSITEIIBHO BRIOUPATh (POPMAT BBICTYIUICHUS ¢ YIETOM 3a/1a4
MIPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPUH;

MOHUMAaTh U UCTOJIb30BaTh MPEUMYINECTBA KOMAaHIHON U MHINBUIYATbHON
pabOTHI MPU PEIICHUN YIEOHBIX MATEMATHUCCKHX 3a/1a4;

MPUHUMATh IeJIb COBMECTHOM NEATETHLHOCTH, IUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOW pabOThI, pacmpenensiTh BHIBI pabdOT, JIOrOBapUBATHCH,
00CyX/I1aTh MPOLIECC U PE3yJbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJBbKUX
JIIOIEH;

y4acTBOBaTh B TIPYNNOBBIX (GopMax paboTel (0OCYXIeHUs, OOMEH
MHEHUSIMU, MO3TOBBIE IITYPMBbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOTHI
U KOOPJMHHPOBaTh CBOW JCHCTBUS C JPYTMMH YJICHAMU KOMAaHJBbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OONIMI TMPOMYKT MO KPUTEPHSM,
chOpMyITUPOBAHHBIM YIACTHUKAMU B3aMMOICHCTBHSI.

PeI‘y.JIﬂTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH

CﬂMOOpFaHI/I3aHI/IHZ

CaMOCTOSITEILHO COCTABIISATH IUIAH, QITOPUTM pELIeHUs 3aAauu (WIH ero
4yacTb), BBIOMpATh CINOCOO peuieHusi ¢ y4€ToM HMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U  KOPPEKTUPOBAThH
BapUAaHTHI pEICHUHN ¢ yUETOM HOBOUM MHPOPMAIIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBIA MHTE/LJIEKT:

BJIaJIETh CIIOCOOAMHM CaMOTIIPOBEPKH, CAMOKOHTPOJIS IIpoIlecca U pe3yibTaTa
peIIeHUs] MAaTEMATUYECKOU 3a1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HalJIEHHBIX OIMNOOK, BBISBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHUE Pe3yJibTaTa AEATEILHOCTU MOCTaBICHHON LEIU U
YCIIOBUSIM, OOBACHSATH MPUYUHBI JIOCTUXKEHUSI WM HEAOCTHUXKEHHS LIEIH,
HaXOJIUTh OIIKUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 KJacce oOydYarolmUics MOJYUYUT CIEAYyIOIINe
MPEAMETHBIE PE3YJIbTATHL:

Pacrio3HaBaTh H3y4YE€HHbIE T€OMETpUYECKUE (UTYpBI, OIPENEeNsaTh HX
B3aUMHOE€ pPAacHoJIOKEHUE, H300paxaTb TIEeOMETPUUYECKHE (PUTYpBI, BBINOJHSITH
YEPTEXKU 110 YCIOBUIO 3a7auu. M3MepsATh JIMHEWHBIE U YTIIOBbIE BEJIMYUHBL. Pemars
3a/1a4uM Ha BBIYMCIICHUE JIJIMH OTPE3KOB M BEJIMUMH YTJIOB.

Jlenath rpyOyl0 OILIGHKY JHWHEWHBIX W YIJIOBBIX BEJIWYHMH MPEIMETOB B
peabHON JKM3HU, Pa3MEpPOB NPHUPOJHBIX 00BEKTOB. PaznmyaTe pasMepbl 3THX
00BEKTOB IO MOPSIIKY BEIUUYUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCsl MpPU3HAKAMH pPABEHCTBA TPEYTOJIbHUKOB, HCHOJIb30BaTh
MPU3HAKY U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUH 3a]1a4.

[IpoBOIUTH JIOTUUECKHUE PACCYXKIAECHUS C UCIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsi TpPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM M€JIMaHbl, MPOBEAEHHON K TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU T€OMETPUUYECKUX 3a]1a4.

OnpeaensaTs NapaieIbHOCTh MPSIMBIX ¢ TIOMOIILIO YTII0B, KOTOPbIe 00pa3yeT
¢ HUMH cekymas. OnpenensaTs NapaaieabHOCTh MPSIMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJTHOM MPSAMOU 10 TOUYEK JPYTOU MPSIMOM.

Pewmate 3agaun Ha kieT4aToil Oymare.

[IpoBOANTH BHIYMCIICHUS U HAXOJUTh YUCIIOBbIE U OyKBEHHBIE 3HAUEHUS YTII0B
B F'€OMETPUYECKUX 3a/a4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpPU [EPECEUEHUU [IBYX
napasuielbHbIX TPSMBIX CeKyllel. Pemarh npakTudeckue 3agadu Ha HaXOXKIACHUE
YIJIOB.

Bianerb NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEeAesiTh
OHMCCEKTpHUCY yIJyia U CEPEAUHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK Fr€OMETPUUECKUE
MeCTa TOYEK.

@opMynUpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpPa
OKPY>KHOCTH, TIOJIb30BAThCS KX CBOMCTBAMU. Y METh ITPUMEHSATh 3TH CBOMCTBA IPH
pELIECHNH 3a/1a4.

Bianers MOHSTHEM ONMMCAHHOW OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETh
Haxoauth €€ 1eHTp. Ilonb3oBathes (pakTamMu O TOM, 4TO OHMCCEKTPHCHI YTIIOB
TPEYroJibHUKa TNEPECEKaroTCsl B OJHOM TOYKE, U O TOM, YTO CEPEAUHHbIC
MEPHIECHANKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers MOHATHEM KacaTENbHOW K OKPYXKHOCTH, MOJb30BATHCS TEOPEMOU O
MEPIECHANKYJISIPHOCTH KaCaTEIbHOU U paJinyca, IPOBEAEHHOTO K TOUKE KaCaHUs.



[Tonb30BaThCs MPOCTEUIITUMH TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh
WX TIPAKTUYECKUI CMBICII.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHHUS C TOMOIIBIO IIUPKYJISI U
JINHEUVKHU.

K xonmy oOydenus B 8 kiacce oOydarmnuics TMOJYYUT CIECAYIOIIHE
MpEAMETHBIE PE3yJIbTAThI:

PacriosHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJTb30BaThCS X CBOMCTBAMU IPH PEIICHUH T€OMETPUUYECKHUX 3a71a4.

[IpuMeHATh CBOICTBA TOYKM MEPECEUCHUs] MEAHaH TPEyroJibHUKa (LIEHTpa
Macc) B pelleHUH 3ajad.

Bnaners noHsiTHEM CpeIHEN TUHUU TPEYTOJIbHUKA U TPANEINH, IPUMEHSITh UX
CBOMCTBA IIPU PELICHUU reoMeTpruueckux 3anad. [lomp3oBarecs Teopemont Paneca
U TEOpPEeMOM O MPOMOPLUHOHANBHBIX OTpPE3KaxX, MPUMEHSATh HX ISl PEIICHHUS
MPaKTUYECKUX 3a]1ay.

[IpuMeHATh NpU3HAKKU OA0OUS TPEYTOJIBbHUKOB B PEIIEHUH F€OMETPUUECKHUX
3aJ1ay.

[Tonms3oBathcsi Teopemoit Ilmdaropa nmnsg pemeHUs TEOMETPUYECKUX U
npakTuyeckux 3agad. CTpouTh MaTeMaTU4eCKyO0 MOJIENb B MPAKTUYECKUX 3a/1auax,
CaMOCTOSITEILHO JIeNIaTh YePTEK U HAXOJAUTh COOTBETCTBYIOIINE JJIHHBI.

Brnaners mMOHATHSMU CHHYcCa, KOCHHYCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHUKa. [101b30BaThCsd 3TUMU MOHATUSIMU JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1ay.

Beraucnate (paznauuHbIME cTIOCO0aMU) IUIOIIAAb TPEYTOJbHUKA U IUIOLIAIN
MHOTOYTOJIbHBIX ~ GUryp (MOJIb3ysACh, TJ€ HEO0OXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATHh NOJIyYEHHBIE YMEHUSA B IPAKTUYECKUX 3a7a4yax.

Brnagers MOHATHSMHM BIOHCAHHOTO M IEHTPAIBHOTO YIJIa, WCIOJb30BATh
TEOPEMBI O BIUCAHHBIX yIJIaX, yIiax MEXIy XopJaMu (CEKYIIUMH) U YTiie MEXITY
KacaTeJbHOM M XOP0# NPH PEIIeHUH TEOMETPUIECKUX 3a/1ad.

Braners moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOIbHUKA IPU PEIICHUU 3a]1a4.

[IpuMeHATh MOJIyYEHHBIE 3HAHHSI HA MPAKTHUKE — CTPOUTh MaTeMaTHUYECKHE
MOJIENH JJIsl 3a/1a4 peaqbHOU KU3HU U MTPOBOJAUTH COOTBETCTBYIOIINE BHIUMCIICHHUS
C NPUMEHEHHEM MOJ00Ms W TPUTOHOMETPHUM (MOJB3YACh, TJIE€ HEOOXOAUMO,
KAJIBKYJISITOPOM).

K xoniy oOyueHus B 9 kJjacce oOydYaromuics TOJYUYUT CIEAYIOININE
MpeAMETHBIE PE3yJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOJUTh C HX
MOMOINIBI0 PA3JIMYHBIE AJIEMEHTHl MNPSIMOYTOJBHOIO TPEYTOJbHHUKA («pEIICHHE



MPSIMOYTOJIBHBIX TPEYTOJIHLHUKOBY ). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) JTUHBI
U YTJIbI 1J11 HETaOJWYHBIX 3HAYEHUH.

[lonb3oBathes popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJACCTBOM [IJII HAXOXJIEHUSI COOTHOIICHUN MEXAy TPUTOHOMETPUYECKUMU
BEJIUYUHAMH.

Hcnonb30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB /111 HAXOXKJICHUST Pa3IuYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY), MPUMEHSATh WX MPH
pelIeHN Y TeOMETPUIECKUX 3a/1a4.

Bnaners nonstusmMu npeobpazoBanust mogo0usi, COOTBETCTBEHHBIX 2JIEMEHTOB
noAaoOubIX ¢uryp. Ilonb3oBaThes CBOMCTBaMHU TMOAOOUSI MPOU3BOJIBHBIX (DUTYD,
YMETh BBIUUCISATH JJIMHBI U HAXOAWTh YTibl y MOAOOHBIX ¢uryp. IlpumeHars
CBOMCTBa MOAO0MS B NPAKTHUECKUX 3aadax. YMETb MPUBOIUTH MPUMEPHI
noA0OHBIX QUTYP B OKPY’KAIOIIEM MUPE.

[Tonb30BaThCs TEOpEMAaMH O MPOU3BEIAECHUU OTPE3KOB XOP/I, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOM.

[Tonb30BaThCsi BEKTOpaMH, MOHUMATh MX TEOMETPUUYECKUUA U (PU3UUYECKUU
CMBICI, TPHUMEHITh WX B PEHICHUH TEOMETPUYECKUX U (HU3UYECKUX 3ajad.
[TpuMeHsTh CKaNIpHOE MPOU3BEICHNE BEKTOPOB IS HAXOXKIECHUS JIJTUH U YTJIOB.

[Tonp30BaTHCS METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSIThH €T0 B PEIIICHUU
reOMETPUUECKUX U IPAKTUUECKUX 3a]1ay.

Bnaners mOHATHUSIMU TPaBUIBHOIO MHOTOYTOJBHMKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI IYTH OKPY>KHOCTH M PaJWaHHOW MEphI yIila, YMETh BBIUHUCIATH ILIONIA/b
KpyTa u ero yacteil. [[puMeHsaTh mogydeHHble YMEHUS B MPAKTHYECKHUX 3a/1a4ax.

Haxomuth ocu (WM LIEHTPBI) CUMMETpUH (UTYp, TPUMEHSTH JBUXKCHUS
IUIOCKOCTH B IPOCTEUIIINX CITydasiX.

[IpuMeHATh TMOJydEeHHBIE 3HAHHS HA MPAKTUKE — CTPOUThH MaTeMaTHUYECKHE
MOJISJIH JJIsI 3a/1a4 peaqTbHON KU3HU U TTPOBOJAUTH COOTBETCTBYIOIINE BBIUMCIICHUS
C TPUMEHEHHEM TOJO00US W TPUTOHOMETPUYECKHX (PYHKIUUN (MOJB3YsCh, TIE
HE00XOIMMO, KAJIbKYJISITOPOM).



TEMATHUHYECKOE IINIAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pasaejioB U TEM

KoaundecTBo 4acoB

DyiekTpoHHbIEe (HU(PPOBHIE)

Ne i/ Kontpoabubie | IlpakTHyeckue
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipocreiimme reomerpudeckue Gurypol
1 1 ux cBomcTBa. M3mepenune 14 https://m.edsoo.ru/X7RIN7Z5U
TeOMETPUIECKUX BEITUUNH
2 TpeyrosbHUKH 22 1 https://m.eds0o0.ru/M7X3J1090
I1
3 APALICIILILIC [IPAMLIS, CYMMA YTioB 14 1 https://m.edsoo.ru/B6L1F3M6X
TpPEeYroJbHUKA
.
4 OkpyxHoCTS 1 Kpyr. T'eomeTputicckie 14 1 https://m.edsoo.ru/BSP5X5USX
MOCTPOCHUS
5 [ToBTOpeHnue, 0600IIeHEe 3HAHUT 4 1 https:/m.edsoo.ru/LII4D5K9W
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/X7R1N7Z5U
https://m.edsoo.ru/M7X3J1O9O
https://m.edsoo.ru/B6L1F3M6X
https://m.edsoo.ru/B5P5X5U5X
https://m.edsoo.ru/L8I4D5K9W

8 KVIACC

HaumeHoBaHue pa3aesioB U TeM

Koan4yecTBo 4acos

DyiekTpoHHbIE (LU (PPOBBIE)

Ne n/m Kontposbubie | IpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThbl padoThI
1 YeThIpEXyTronbHUKH 12 1 https://m.edsoo.ru/V1P3M2J0I
Teopema daneca u Teopema o
2 MIPONOPIIMOHATIBLHBIX OTPE3KaX, M0100HbIE 15 1 https://m.edsoo.ru/HOJENSNSZ
TPEYTrOJIbHUKU
IInomans. HaxoxaeHwne toiomiaaei
3 TPEYTrOJIbHUKOB U MHOI'OYT OJIbHBIX 14 | https://m.edsoo.ru/U3V4T3P5V
¢duryp. [Inomanu mogoOHBIX GuUryp
4 Teopewma [luaropa u natiara 10 | https://m.edsoo.ru/H3K4L7USA
TPUTOHOMETPUH
VY1l B OKpyXHOCTH. BriicanHbie u
5 OTHCAHHRIC HCTHPEXyTOTBHMUIH. 13 1 https://m.edso0.ru/YSD7S0S20
KacarenpHble k okpykHOCTH. Kacanue
OKPYXHOCTEH
6 [ToBTOpeHME, 0000IICHNE 3HAHUHT 4 1 https:/m.edsoo.ru/FOI2UO0ATN
OBUIEE KOJIMYECTBO YACOB I1IO 68 6 0

[TPOTPAMME



https://m.edsoo.ru/V1P3M2J0I
https://m.edsoo.ru/H0J8N8N5Z
https://m.edsoo.ru/U3V4T3P5V
https://m.edsoo.ru/H3K4L7U5A
https://m.edsoo.ru/Y5D7S0S2O
https://m.edsoo.ru/F9I2U0A7N

9 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoandecTBo yacoB

DyiekTpoHHbBbIE (IU(pPOBHIE)

Ne n/m Konrtposbubie | IlpakTuyeckue
NPOrpamMmbI Bcero o0pa3oBare/ibHbIE pecypchl
padoThI padoThbl
T .T
1 PHTOHOMETPIA. 1 COPEMBI KOCHIHYCOB 16 1 https://m.edsoo.ru/NSC1F0Y8Q
U CHHYCOB. Pemenue TpeyrojbHIKOB
[TpeobpaszoBanue moao0usl.
2 MeTtpuueckre COOTHOILLICHUS B 10 1 https:/m.edsoo.ru/Y1CIH2L7A
OKPY>KHOCTH
3 BexTopsl 12 1 https://m.eds00.ru/G9G1S414Q
4 JlekapToBbl KOOPAUHATHI HA IJIOCKOCTH 9 1 https://m.edsoo.ru/D7D4T0S9Z
[IpaBunbpHBIE MHOTOYTOJIBHUKHU. [[1Ha
5 OKPY’KHOCTH U IUIOLIAJIb Kpyra. 8 https://m.edsoo.ru/Q3YSWOH3L
Brraucnenune miomaaei
6 JBM>KEHUS TIOCKOCTH 6 https://m.edsoo.ru/G6D6ESE9]
[ToBTOpeHue, obobIIeHNE,
7 . 7 2 https://m.edsoo.ru/A7C2G3N3P
cHUcTeMaTHh3aIus 3HaHUI
OBILIEE KOJIMYECTBO YACOB T1IO 68 6 0

ITPOTPAMME



https://m.edsoo.ru/N5C1F0Y8Q
https://m.edsoo.ru/Y1C1H2L7A
https://m.edsoo.ru/G9G1S4I4Q
https://m.edsoo.ru/D7D4T0S9Z
https://m.edsoo.ru/Q3Y8W0H3L
https://m.edsoo.ru/G6D6E5E9J
https://m.edsoo.ru/A7C2G3N3P







