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MMOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3eliOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINNA CBOEU LENbI0 00ECHEeUnTh M3YyYEHUE CBOMCTB U pa3MEpoB (QUIYp, HX
OTHOUIEHMI M B3aUMHOE pPACIOJIOXKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHU Ha YPOBHE OCHOBHOIO
oOurero oOpa3oBaHusl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCS MPOBOAUTD
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHS, JOKA3bIBaTh
VCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPIOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyX’IeHus «OT MPOTUBHOrO», OTJIMYATh CBOWCTBAa OT IPU3HAKOB,
(bopMyIUpPOBATH OOPATHBIE YTBEPKIACHUSI.

BTopoil 1enpt0 H3ydeHUsT TE€OMETPUU SABISIETCS HCMOJIb30BAaHUE €€ Kak
WHCTPYMEHTA MPU PELICHUM KaK MaTEeMaTHYECKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTPEYAIOIIMXCS B peanbHOM ku3HU. OOydarouuiics AODKEH HayYUThCs
OIpENETUTh FEOMETPUUECKYI0 (UTYypy, ONMUCATh CIOBAMH JaHHBIA UYEpTEXK WU
PUCYHOK, HAWTH TJIOMIAh 3€MEJIBHOTO YYaCTKa, pACCUUTATh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabeliss Wiu TpeOyemble pa3Mephbl rapaxa isi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OO0YyYaroUIUiicsl yYUTCS CTPOUTH
MaTeMaTUYECKHE MOJEIM pEATbHBIX JKU3HEHHBIX CHUTYallMil, MPOBOIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYUYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOMYEPKUBATH CBSA3M T€OMETPUU C APYIMMH y4YEOHBIMU
npeaMeTaMi, MOTHBHUPOBATh MCIIONIb30BATh OMPEICICHUS T€OMETPUUIECKUX PUryp
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX yMEHUH B (U3UKE U
TEXHHKe. OTH CBsi3W Hambojee SpKO BHIHBI B Temax «BekTopb,
«Tpuronomerpuueckne cooTHoWEeHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOnbiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/Ieiibl
comepxkanusi: «['eomerpuueckue ¢Gurypel m uX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «J[eKapTOBbl KOOpDAMHATHI HAa  IUIOCKOCTHY,
«BekTopbl», «JIBuxkeHus miockoctn», «lIpeodpasoBanust mogo0ous».

Ha nsyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 ydaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmasi, OTpe30K, Jy4d. Yros. Buasl
yrioB. BeprukanbHele M cMexHbIe yriael. buccekrpuca yria. JlomaHas,
MHOT'OYTOJIbHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOILEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C IOMOLIBIO LMPKYJS M JIMHEWKU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, MX CBOMCTBA.

PaBHOOepeHHBIT W PAaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIENbHBIX NPAMBIX. CyMMa yTilOB TPEYTOJIbHHKA.
BHeniHue yriel TpeyrojbHUKA.

[IpssMOyrosbHbId  TpEyroabHUK. (CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e. lIpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIJIe U OOJbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekrpuca yriaa W CEPEaUHHBIN
NEPIEHINUKYJISP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHOe
PaCIIOIOKEHUE OKPYKHOCTH M npsiMou. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas u oOmnMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYetsipéxyronpHuku. [lapamienorpaMm, ero Mpu3Haku U cBovicTBa. YacTHbIe
cllydad NapajuieJorpaMMoB (MPSMOYTOJBHUK, poMO, KBajapaT), UX NpPU3HAKU U
cBoiicTBa. Tpamemnus, paBHOOOKas Tpamerus, €€ CBOWCTBA M TNPHU3HAKHU.
[IpssMOoyroJibHAs Tpaneuus.

Meron ynBoenus menuassl. LlentpanbHas cummerpus. Teopema daneca u
TEOpEMa O MPONOPLUUOHATIBHBIX OTPE3KaX.

Cpennue JIMHAN TPEYTOJIBHUKA U Tpanenuy. L{eHTp Macc TpeyrojapHuKa.

[lonobue TpeyronbHUKoB, KodpduuueHnt noxodus. IlpuzHaku mnomOOUS
TpeYyroJibHUKOB. [IpuMeHeHne noqooust mpy pelieHnH MPaKTHYECKUX 3a/1a4.



CpolicTBa TUIomaneit reomerpudeckux Guryp. DopmMynbl A TUIOMIAAH
TpPEeYroJibHUKa, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIaeH
no1I00HBIX GUryp.

Briuncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa npu penieHun
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yTIJia HpPsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrnivcanHble W UEHTpalbHBIE YIJIbI, YrOJI MEXKJYy KacaTeabHOW U XOPIOM.
VYrael  Mexay XopaamMM M CeKyllMMH. BriucaHHble U ONUCaHHbBIC
YEeTBIPEXYTOJIBHUKN. B3auMHOe pacnonokeHue AByX OKpyxkHocteil. Kacanue
OKpykHOCTeH. OOI11I1e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI TPUBEAECHHUS.

Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB W TEOpeMa CHHYCOB.
PenieHre mnpakTHYECKHMX 3aJad C UCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaooust. [logoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOMU3BENECHMM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJPATE KaCaTEIbHOM.

Bekrop, mnumHa  (MOIyJdb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAIPABJICHHBIE  BEKTOPbL,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BeKkTopaM. KoopaunaTel BekTopa. CKajasipHOE INPOU3BEIAECHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXO0KICHUS JJIUH U YTJIOB.

JlekapTOBbI KOOPJAMHATHI HA IJIOCKOCTHU. Y pPaBHEHUS MPSIMOMl U OKPY>KHOCTH
B KOOpJMHATAaX, IEPECEUCHUE OKPY>KHOCTEU M MPSIMbIX. MeTOo/I KOOPAUHAT U €ro
MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyxkHOCTH. I'pamycHas wu
paauaHHas Mepa yrja, BBIUMCIECHHE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUs TUIOCKOCTH M BHYTPEHHHE CUMMETpuud Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHbIM  OTHOIIEHHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTIKEHUI B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakKJIaHWHA U peaJIu3alliid ero
npaB, MPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (yHKIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MPOILEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEI, OTPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ITHUECKUX MPOOIIEeM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHLHUIIOB B IESTENBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HaMpaBJI€HHOCTH, OCO3HAHUEM BAXHOCTH MATEMATHYECKOIO
oOpa3oBaHus Ha MPOTSHKEHMM BCEHM JKU3HU MJisl yCHEIHOW TpodeccruoHaIbHOM
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIIMOHAJLHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTU4YeCKUX OOBEKTOB, 3ajady, PEHIeHUH, pacCyXICHUN, YMEHHUIO BHJIETb
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPE/ICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKu Kak c@epbl 4YeIoBEHYECKOU
JIEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHS I[MBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOU KYJIbTYpOW KaK CPeJICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCJEA0BATENbCKON
NeATEeIIbHOCTH;



6) ¢u3myeckoe BocnuTanue, (popmMHpOBaHHE KYJbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

TOTOBHOCTHIO TPUMEHATh MaTEMAaTHYECKHUE 3HAHWUS B HHTEpPEcax CBOETro
3MI0POBbs, BEACHUS  3J0POBOro  o0o0pa3a KWU3HU  (30pOBOE  MUTAHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, perysipHas ¢uzndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKA peQICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha ONIMOKY M TaKOTro JKe IpaBa JIPYroro 4eIoBeKa,;

7) 3K0J10THYeCKO€e BOCTIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHNE MAaTeMaTUUYECKUX 3HAHUM Ui pEelIeHUs 3a7a4
B 00JIACTM COXPAHHOCTH OKPYXaIIeH Cpeabl, IMJIaHUPOBAHUS TOCTYNKOB U
OIIEHKM HX BO3MOXKHBIX MOCJEACTBHI ISl OKPY’KaIOLIeH Cpeabl, OCO3HAHHEM
1J1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM B MyTEeH UX pelieHus;

8) ajanTanusi K U3MEHSIIOUIUMCSl YCJIOBHUSIM COLMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€Pe3 MPAKTUUECKYIO JICSITEIbHOCTh, B TOM YUCIIE
YMEHHUE YUYUThCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE
bopMyIHpPOBATH WU, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHUPOBATh
MpPUHUMAEMbIE PEIICHUS W JACHCTBUA, (OPMYIMPOBATh W OICHUBATh PUCKH U
MOCJIeACTBHUSA, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
IMo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble Jijoruyeckue AeicTBHA:

e BBIIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC NPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, MOHATUM, OTHOIIEHUH MEXAYy HOHATUAMH, (HOPMYIUPOBATH
omnpeneneHusl  MOHATHM, YCTAaHAaBJIMBATh  CYUIECTBEHHBI  MpHU3HAK
KJlaccu(UKauy, OCHOBaHUA i OOOOIIEHHMS W CPAaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAJIN3A;

e BOCIpUHUMATh, (GOPMyIHpOBaTh M  NIPEOOpPa3OBbIBATh  CYKIACHUS:
YTBEPAUTEIbHbIE U OTpPULATEIbHBIE, €AUHUYHbIC, YacTHbIE W OOUIME,
YCIIOBHBIE;



BBISIBJISIT ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHMSIX,
npeajaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;
JeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIFOUEHH, YMO3aKIIFOUEHHU 110 aHAJIOT U H;

pa3dupath J10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPXKJIEHUH (IpsiMble U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (aKToB, BBICTPAWBaTh AapryMEHTALMI0, IPUBOJUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Croco0 pemeHuss y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pEIICHUs, BBHIOMpaTh HauOoliee MOAXOAAIUMN C Yy4YETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT ITO3HAHUSA,
dbopMyIHUpOBaTh BOIPOCH, (PUKCHPYIONIUE TMPOTUBOpEUre, NpodIeMy,
CaMOCTOATENIbHO YCTAaHABJIMBATh HMCKOMOE H JaHHOe, (OpPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE,

MPOBOJUTh IO CaMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIE0BAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Iy COOOI;
CaMOCTOSATENFHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEJAEHHOTO HAOIIOACHUS, WCCIEAOBAaHUs, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIECCa, a TaKKE BBIIIBUTATh
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAILIMH, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHMS 3a1a4H,

BEIOWpATh, aHAJU3UPOBATh, CUCTEMATHU3MPOBATH W HHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM IPEICTaBICHNUS,

BEIOWpaTh GopMy mTpeacTaBiIeHUs HWHPOPMANMK W WUTIOCTPUPOBATH
pemiaemMbie 3a7ayd  CXEeMaMH, JUarpaMmamMu, WHOW rpadukod Hu UX
KOMOHWHAIIUSIMU,

OIICHUBATh HAA&KHOCTh HMHPOPMAIMHU IO KPUTEPHUSAM, IPEITIOKCHHBIM
yauTeNIeM Wi CHOPMYITHUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATDL U (I)OpMYJII/IpOBaTB CYXKACHUA B COOTBCTCTBUHU C YCIOBUAMHU
H nejisiMmu O6H.[€HI/I}I, SICHO, TOYHO, I'PaMOTHO BBIPaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B XOJIe 0OCYKJIEHHUS 3a/1aBaTh BOMPOCHI M0 CYILIECTBY OOCYK/1a€MOM TEMBI,
npoOJieMbl, pelraeMoil 3aJauu, BHICKa3bIBaTh HJIEH, HAIlEIEHHbIC HA TTOMCK
pEIIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYTHUX
YYaCTHUKOB JHMAJIOTa, OOHAPYKMBATh PAa3IMYM€ U CXOJICTBO MO3UIIUN, B
KOppEKTHOM popme PpopMyIupoBaTh pa3HOIIacusi, CBOU BO3PAXKEHUS;
NPEACTaBIATh  PE3yJNbTaThl  PEIICHUs 3a/iauu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUS, TIPOEKTA, CAMOCTOSATEIBLHO BHIOMPATh (hOpMAT BHICTYILJICHUS
C YU€TOM 3aja4 PE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ WHIWBUIYyTbHON
paboThI pU PEIICHUHN YUYEOHBIX MaTEMATUUECKUX 3a]1aY;

NPUHUMATh 1EJIb COBMECTHOM AESITEeNIbHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pacnpenessarh BHABI padOT, JIOrOBapUBATHCH,
00CyXIaTh TPOIECC U Pe3yabTaT paboThl, 0000MATh MHEHUSI HECKOIbKUX
JIIOACH;

y4acTBOBaTh B TIPYNNOBBIX (opMax paboTel (0OCYXaeHHUS, O0OMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOIHATH CBOIO YaCTh pabOTHI
U KOOPJWHHPOBATH CBOWM JECUCTBHS C JPYTMMH WICHAMH KOMAaHJIbI,
OILICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIUN TPOAYKT IO KPHUTEPHUSIM,
chopMyITUPOBAaHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHH

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, aJTOPUTM pEIICHUsS 3a1ayu (Ui ero
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM HMEIOIINXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATh
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTEJJIEKT:

BJIAJE€Th CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pELICHUST MATEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA ESATEIbHOCTH MOCTABICHHOW LIEIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTIDKCHHSI WJIM HEIOCTHKCHUS IS,
HAXOJUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI



K koHmy oOyueHus B 7 kjacce OOyYarOIIMHCSA IOJYYUT CIETYIOIINE
[IPEAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh HM3y4Y€HHBIE TE€OMETPUYECKHE (UTypbl, ONpPENeNsATh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TeOMETpUYEcCKHe (UTYpBhl, BBIIOJHATDH
YepTEeKU 110 YCIOBUIO 3anaud. M3mepsATs JMHEHHBIE W YIVIOBBIE BEJIIMYMHBI.
PemaTe 3a1a4n Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peaIbHOM KU3HHU, pa3MEpoOB NPUPOJIHBIX O00BEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB 110 MOPSAKY BETUUYHUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a1a4aM.

Ilonp30BaTbCsd IPU3HAKAMH PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB MIPHU PEILICHUH 3a/1a4.

[IpoBOAUTE JNOTHYECKUE PACCYKIECHUSA C MCIOIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

Ilonp30BaTbCsd IPU3HAKAMHM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYIOJIBHOTO
TPEyroJIbHUKA, B PELICHUN I'€OMETPUYECKUX 3a1a4.

Omnpenenars napaielbHOCTh MPSAMBIX C TOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpenensaTs NapauieIbHOCTh MPSAMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSTHAM OT TOYEK OJHOM IPSAMOM JO TOUYEK APYTOU MPSIMOU.

PemaTe 3a1aun Ha Ki1eT4aTol Oymare.

[TpoBOANTH BBIUMCICHHUS U HAXOJUTh YHCIOBBIE M OYKBEHHBbIC 3HAUCHUS
YIJIOB B TEOMETPUYECKUX 3aJayax C HCIOJIL30BAHUEM CYMMBI  YIJIOB
TPEYrOJAbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, O0Opa3oBaHHBIX IIpU
[IEPECEYCHNUN JBYX MAapAJUICIBHBIX MpPsAMBIX CEKylled. Pemars npakTudeckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Bianerp NMOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIAThH
OHMCCEKTPUCY yIJla U CEpEAUHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK F€OMETPUUYECKHE
MeCTa TOYEK.

DopMynupoOBaTh ONPEACICHUSI OKPYXKHOCTU M Kpyra, XOpAbl U JHaMETpa
OKPY’KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMH. Y METh ITIPUMEHSThH 3TH CBOMCTBA IIPU
pelLIeHny 3a1ay.

Bilaners NMOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETb
HaxoauTh €€ ueHtp. [lonb3oBaThes (akTamMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYT'OJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Biazerp noHsATHEM KacaTelbHOM K OKPY’KHOCTH, MOJIB30BATHCSI TEOPEMOU O
NEPIECHINKYJIIPHOCTH KaCaTEJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUS.



[Tonp30BaThCsl MPOCTEHIIMMHU T€OMETPUUYECKUMH HEPAaBEHCTBAMU, TOHUMATh
UX MPaKTUYECKUI CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kjacce o0OydYaromiuiicss MONYYUT CIETYIONTUE
peIMEeTHbIE PEe3yJIbTaThI:

Pacno3sHaBaTh OCHOBHBIE BHUJBl YETHIPEXYTOJBHUKOB, HX DIIEMEHTHI,
MI0JIb30BAThCS X CBOMCTBAMHU MPHU PELICHUH F€OMETPUUECKHX 3ajau.

[IpumMeHsATh CBOMCTBAa TOYKHM MMEPECEUYEHHS MEIHWaH TPeyrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1a4.

Brnanerp monsiTueM cpenHel JUMHUM TPEyroJIbHUKA M Tpareluuu, TPUMEHSTh
UX CBOICTBa IpH pEIIEHWU TeoMeTpudeckux 3ajaad. lloimp3oBaThecsi TeopeMoi
daneca 1 TeOPEMOI O MPONOPLUOHAIBHBIX OTpe3KaX, IPUMEHATh UX JJIS PELICHUS
MPaKTUYECKUX 3a]1aY.

[TpuMeHATh mpU3HAKKU MOJ00USI TPEYTOIBHUKOB B PEIICHUH T€OMETPUIECKIX
3a/1a4.

ITonp3oBatbess Teopemoil [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTuyeckux 3aaad. CTpoUTh MaTEMaTUYECKYI0 MOJEIb B MPAKTUYECKHUX
3aJlayax, CaMOCTOSITENIBHO J€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOUIUE JJTUHBI.

Brnanetp DOHATHUSMU CHHYyCa, KOCHMHYyca M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. [10b30BaTbcs 3TUMU MOHATUSAMU ISl PELLICHUS
OPaKTHYECKUX 3a]au.

Boruncnats (pa3inyHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IUIOLIaaN
MHOTOYTOJIBHBIX ~ (QuUryp (moib3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[TpyMeHATD MOJy4eHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Bnagerp NOHATUSMM BIHCAaHHOTO M LEHTPAJbHOTO YIJa, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIjaX, yIrjlax MeXay XopAaMH (CEeKYIIUMH) U yIiie MEeXIY
KacaTeJIbHOM U XOPJIOU IPU PELIEHUHA FT€OMETPUYECKUX 3a1a4.

Bnagerp mOHSATHEM ONMMCAHHOTO YETHIPEXYTOJbHHUKA, TPUMEHATH CBOWCTBA
OINKMCAHHOTO YETHIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpyuMeHATh MOSydYeHHbIE 3HAHUSA HA MPAKTHKE — CTPOUTH MaTEeMaTHUECKHE
MOJIEJH JJIS 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHUEM MOJ00Us U TPUTOHOMETPUHU (TIOJB3YSCh, TJE HEOOXOAMMO,
KaJIbKYJIITOPOM).

K xoHiy oOyuenus B 9 kjacce 0OyYaromIuiicss MONYYUT CIIEIYIONTUE
peIMEeTHbIE PEe3yJIbTaThl:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHThl MPSMOYTOJIBHOTO TPEYTOJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAIBKYJIATOPA) JJIHMHBI
Y YIJIBI JU1s1 HETAOJIMYHBIX 3HAUECHUH.

[Tonb3oBaThcs popMysiaMu NPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXKJIECHHUSI COOTHOIICHHM MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAXOXKICHHS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh WX IpHU
pELIEHNN T€OMETPUYECKUX 3aad.

Brnanets moHsTHSIMH  npeoOpa3oBaHMS  MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX uryp. [lons30BaThCsl CBOMCTBAMHU MOI00MS MPOU3BOJIBHBIX
buryp, yMerb BBIYMCIATH UIMHBI W HAaXOIUTh YIIbl Y MNOAOOHBIX (uryp.
[TpumeHATh cBOMCTBAa MOJOOMS B NPAKTHUUECKUX 3aJadyax. YMETb NPUBOAMUTH
IPUMEpPBI TOJTOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHUMATh MX TC€OMETPUYECKUA U (PU3UUECKHI
CMBICJ, TNPUMEHSATh HMX B PEHICHHH TIEOMETPUUECKUX MU (U3NYECKUX 3a/]ad.
[TpuMeHsTh CKaJIIpHOE NPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonb30oBaThCs METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
pELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1aY.

BraneTe MOHATHSMH NMPABUIBHOIO MHOTOYTOJIBHHMKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphI yIia, YMETh BBIUMCIATH ILIOIIAIb
Kpyra u ero yacteil. [IpuMeHsITh NoJy4YeHHbIE YMEHMS B IIPAKTUYECKUX 3a7a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (UTyp, TPUMEHSTH JIBHXKECHHS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpumMeHATh NOJIy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUSA
C NPUMEHEHHEM MOJ00HUS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YSCh, TE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo yacoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcesbl
[IpocTeiimne reomeTpruueckue GUrypsl u
I/If cBoiictBa. M3me :Hne I‘eOMCq) I/I}lllpeCKI/IX 14 Bubmmorexa [IOK
P SMEp P https://m.edso0o.ru/7f415e2e
BEITUYNH
bubnunorexa LIOK
Tpeyrobmit 22 L https://m.edsoo.ru/7f415e2e
[TapainenpHble pAMBIE, CYyMMa YTJIOB 14 1 bu6muoteka [JOK
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTh U KpyT. ['eoMeTpruueckue 14 1 bu6mmoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnmoreka [JOK
HosToperne, 0bobmenne snarnil 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

Kouan4yecTBo yacos JJIeKTPOHHbBIE
HaumeHoBaHue pa3gesioB U TeM nuppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
n bubmuoreka [JOK
4 12 1
CTRIPEXYTONBHIIH https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
MIPOIMOPIIMOHAILHBIX OTPE3KaX, MOJO00HBIC 15 1 bubnmorexa LIOK
poTIopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomanes. Haxoxaenue mmonanen
Tpe TOJ?LHI/IKOB " deOI‘O FOinHiIX ¢bur 14 1 Bubmrorexa LIOK
pey 4 P https://m.edsoo.ru/7f417e18
[Tnomaan nomoOHBIX Guryp
Teopema [Iudaropa n Hayana 10 1 bubnmnorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYrubl B OKpy)KHOCTH. Bricanusle n
ONMCAHHbIEC YETHIPEXYTOJIbHUKU. 13 1 bubnmoreka [JOK
KacarenbHbie kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEH
. bubmuorexa [JOK
I1 600 4 1
OBTOpEHHE, ODOLIIEHHE SHatd https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
HanmeHnoBaHMe pa3je/ioB U TeM undposbie
Ne i/m P Kourpoabnsie IIpakTuyeckue (1uubp )
NpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bu6muoreka [JOK
CHUHYCOB. Pemienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6paszoBanue nonodus. Merpuueckue 10 1 bubnmoreka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
B 12 1
CHTOPEI https://m.edsoo.ru/7f41al2c
JlexapToBbI KOOPIMHATHI HA TIIOCKOCTH 9 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBusbHBIE MHOTOYTOTBHUKHA. JlJTMHA
P Y a bubnuoreka [JOK
OKPYHHOCTH H ITIOAAR KPyTa. 8 https://m.edsoo.ru/7f41al2c
Brluncienue miomanei T '
JIBYOKEHUS TTOCKOCTH 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHnue, 060061IeHNE, CCTEeMaTH3aUs 7 5 bubnmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

['eometpus,7-9 knaccsl/ [Toropenos A.B. AO "UznatensctBo " [IpocBemnienue".

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET












