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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJlOB IIKOJbHOM MaTEeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE pACHOJIOKEHUE, ONUPAECTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
oOmrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHus1 «OT NPOTUBHOIO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCA HCIIONB30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics JODKEH HAayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO KaOenst wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUNCS YYHUTCS CTPOUTh
MaTEMaTUYECKHEe MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T'€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne CcoOoTHOWEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYMH», «J/[eKapTOBBI KOOpAMHATHI HAa  IUIOCKOCTHY,
«Bekrtopsy, «J[Bmkenus maockoctiy, «IIpeodpazoBanust mogo0ous».

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelw), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTroNIbHUK C YIiioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYeCKOe BOCIIMTAHUE!

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIAEHUIO 3THUECKUX NMPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMEd B JESATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYUMOCTHU JUISl Pa3BUTHUS LMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONmoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCHU, TMPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEJACTBUN ISl OKPY’Karoleld cpeibl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, MOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBplesiornyeckueelicTBus:

e BBUBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIMPOBATH U  MPEOOPa3OBBIBATH  CYKIICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEHW U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXKHBIC OKa3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoIee MNOAXOMIIMMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3zoBbiencciienoBarebcKue1eiCTBHA

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GopMy MpeacTaBiIeHUsT HHPOPMALMK W WIUTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHKaTHBHBIEYHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCIIPUHUMATDL U (I)OpMy.]'II/IPOBaTL CYXKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIPOCHI M0 CYIIECTBY O00OCYKIaeMON TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUAYaIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTHUpOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBbINUHTE/JIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPH PEIICHUU 33a/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kJiacce OOYYAlOIIMICS TMOJIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacro3naBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEneisaTh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEeOMETPHUECKUE (QUTYpPHI, BBITIOIHSATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIUIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pa3Mepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINTE JTOTHYECKUE PACCYXKICHUS C MCIIOIB30BAHHUEM I€OMETPHUUYECKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OrnpenensTe napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymag. OnpeaensaTh MapaieJbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYMCICHUS UM HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYECHUS
YIJIOB B TEOMETPUYECKHX 3aJa4yax C HCIOJb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MIEPECEYEHNH [IBYX IapaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mpakTthueckue
3aJ1a4d Ha HAXO0KJIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPEHEIATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MeECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pElIEeHNH 3aa4.

Brnagere moHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh e€ meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS B OJTHOU TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[lonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATD
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHS C IIOMOIIBIO LIUPKYJISL U
JIMHENKHU.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumeHoBaHuepa3aejaoB H KosauuecTBouacos JIEeKTPOHHbIE
n/  TeMIPOrpamMMsl Bcer Konrtpoanueiepabo IlpakTuueckmepago (UM¢poBbie)
n 0 ThI ThI o0pa3oBaTe/bHbIEpPeCyp
Chl
1  Ilpocreiinirie reoMETPHUYECKHE 14 bu6mmoreka [IOK
(GUTypBI U KX CBOWCTBA. https://m.edsoo.ru/7f415e
H3mepennereoMeTpuIeCcKuXBen 2e
YUH
2  TpeyrompHuku 22 1 bubmuoteka [JOK
https://m.edsoo.ru/7f415e
2e
3  ITlapamnenbHbie npsiMble, cymma | 14 1 bubmuotexa [JOK
YTJIOB TPEYTOJLHUKA https://m.edsoo.ru/7f415e
2e
4 OKpyXHOCTb U KpPYT. 14 1 bubmuoteka [JOK
['eomeTpruecKue MoCTpOCHUs https://m.edsoo.ru/7f415e
2e
5  IloBTopenue, 0000mIeHNE3HaHUN = 4 1 bubmoreka [JOK
https://m.edsoo.ru/7f415e
2e
OBIIEE KOJIMYECTBO YACOB 68 4 0
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IHOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
Ne Temaypoka Koauvecr [latanzy DuekrpoHHblenudpoBbieodpa
BOYaCOB YeHus! 30BaTeJIbHbICpeCypchl
n
/
1|
I'napa 1. 104 but6moreka [JOK
HavaabHble
reoMeTpu4ecKkue
CBe/IeHHA
1. [Tpsimast 1 OTpe30K 1 https://m.edso0.ru/8866b724
2. JIyd u yron 1 https://m.edsoo.ru/8866ch6a
3. CpaBHeHuUe 1
OTPE3KOB U YIJIOB
4, JlnuHa oTpe3ka 1
5. N3mepenue 1 https://m.edsoo.ru/8866c3ea
OTPE3KOB
6. M3mepenue yrios 1 https://m.edsoo.ru/8866c3ea
7. CMexHBbIE U 1 https://m.eds00.ru/8866¢5c0
BEPTUKAJIbHBICYTIIbI
8. CmexHbIe U 1 https://m.eds00.ru/8866¢7be
BEPTHUKAJIbHBICYTJIbI
9. [lepneHIUKYISIPHBI 1
€ IpsiMbIe
10. Pemenue 3amau 1
11. KonrpoabHasn 1
padora Nel
I'naBa 2. 154 bu6moreka [JOK
TpeyronbHuKu
12. TpeyroapHUK 1
13. IepBbIit mpu3HaK 1 https://m.edsoo.ru/8866d1fa
PaBEHCTBATPEYTOJIb
HUKOB
14, TlepBblif mpU3HaK 1
PaBEHCTBATPEYTOJIb
HUKOB
15. TleprieHaAMKYJISIP K 1 https://m.edsoo.ru/8866d6fa

MIPSIMOU



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
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https://m.edsoo.ru/8866c5c0
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https://m.edsoo.ru/8866d6fa

16.

Menuansl,
OMCCEKTPUCHI
UBBICOTHI
TPEYTOJIbHUKA

https://m.edso00.ru/8866d880

17,

18.

19,

CsoiicTBa
paBHOOEIPEHHOTOT
peyroJjibHUKa

Bropou npusnHak
PaBEHCTBATPEYTOJIb
HUKOB

Bropoit npusznak

PaBEHCTBATPEYTOJIb
HUKOB

https://m.edso00.ru/8866e26¢

https://m.edso00.ru/8866d34e

20.

21.

Tperunii npu3HaK
PaBEHCTBATPEYIOJIb
HUKOB

TpeTuit mpusHak

PaBEHCTBATPEYTOJIb
HUKOB

https://m.edso00.ru/8866e01e

https://m.edso00.ru/8866e88e

22,
23,

24,

OKpY>XHOCTb
[Toctpoenus
LIUPKYJIEM U
JIMHEUKOU
[Ipumeps! 3a1a4 Ha
ITOCTPOECHUE

25,
26,

Pemienne 3agau

KourpouabHas
padora Ne2

27.

28,

I'nasa 3.
[HapassenbHble
npsimMble

Onpenenenue
napasuIeIbHBIXIIPS
MBIX

[Ipu3Haku

napajyieIbHOCTU/IB
yX MPSIMBIX

114

bu6mmoreka [JOK

https://m.edso0.ru/8866ef64

https://m.edso0.ru/8866f086

29,

[Ipu3Haku
[1apajuIeIbHOCTUAB
yX NPSMBIX

30,

[IpakTnueckue



https://m.edsoo.ru/8866d880
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CHOCO6I)IHOCTpO€HI/I
A
MnapaJuICJIbHBIXIIPA
MBbIX

31.

32,

33,

34,

Axcuoma
napasuIeIbHBIXIIPS
MBIX

Teopemsbl 00
yriiax,00pa3oBaHH
BIX JBYMS
napauieIbHbIMU
IPSIMBIMU
HCEKYIIECH

Teopemsbl 00
yTiiax,00pa3oBaHH
BIX JBYMS
napajuJieIbHbIMH
PSIMBIMHU
HCEKYIIECH

VYrael ¢
COOTBETCTBEHHOIIA
paIEIbHBIMU WU
[leprieHIUKYJISIpHBI
MUCTOPOHAMU

https://m.edso0.ru/8866f3b0

35,
36.

Pemienne 3agau
Pemenne 3amau

37,

KonTpoJsbHas
padora Ne3

38.

I'nasa 4.
CooTHO1IEHUA
MeKIy CTOPOHAMH
U yrjIaMHu
TPEyroJbHUKA
Teopema o cymme
YTJIOBTPEYTOJIbHUK
a

18 g

bu6morexa IJOK

https://m.edso00.ru/8866f630

39,

OCTpOYyTOIBHBIM, P
SIMOYTOJIbHBIN U
TYIOYTOJIbHBIN
TPEYTOJIbHUKHU

https://m.edsoo0.ru/8866f8ba

40.

Teopema o

https://m.edsoo.ru/8866fa5e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

COOTHOIICHUSXMEK
Iy CTOPOHAaMU U
YTJIAMUTPEYTOJIbHU
Ka

41,

Teopema o
COOTHOILICHUSIXMEXK
Iy CTOPOHAMH H
YTJIAMUTPEYTOJIbHU
Ka

42.

43.

Hepasencrtso
TPEYroJIbHUKA

Pemenne 3amau

https://m.edso0.ru/8866e3a2

44,

45,

Kontpouabnast
paGora Ned

Hexoropsie
CBOICTBA
UTIPU3HAKU
MPSIMOYTOJIbHBIXTP
€yTOJIbHUKOB

https://m.edso0.ru/8866echc

46.

Hexotopsie
CBOMCTBA
WIIPU3HAKA
MPSAMOYTOJIBHBIXTP
€yTOJIbHUKOB

https://m.edso0.ru/8866eb22

47,

[IpusHaku
PaBEHCTBAIIPSIMOYT
OJIbHBIX
TPEYTrOJIbHUKOB

48,

49,

Paccrosinue ot
TOYKH JONPSIMOU.
Paccrosinue
MeEKlynapaielibH
BIMU MPSIMBIMU

Paccrosiaue ot
TOYKH JIOTIPSIMOM.
Paccrosinne
MEXKynapauiesibH
BIMU MPSIMBIMH

50.

[TocTpoenue
TPEYTrOJbHUKA
MOTPEM BIIEMEHTaM

https://m.edso00.ru/88671188



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/88671188

51. IToctpoenue 1 https://m.edso0.ru/886712d2
TPEyTroJbHUKA
MOTPEM dIIEMEHTaM
52. Penrenne 3amau 1
53. Pemenue 3amau 1
54. KontpoJbHan 1
paGora Ned
I'nasa 5. 94 bu6moreka [JOK
I'eomeTpuueckue
MeCTa TOYeK.
CumMmeTpu4HbIEe
¢urypsi
55. CpoiicTBa 1
OMCCEKTPUCHI yTria
56. CpoiicTBa 1
CepeANHHOTOIIEpIIe
HIUKYJIsIpa K
OTPE3KY
57. CaoiicTBa 1 https://m.edsoo.ru/88670800
JIMaMETPOB U
XOPJIOKPYKHOCTH
58. Tpu ciyuas 1 https://m.edsoo.ru/88670e9a
B3alMHOIOPACIIOJIO
YKEHUSI OKPY>KHOCTHU
UIIPSIMON
59. KacarenbHas 1 https://m.edso0.ru/88670a62
KOKPY>KHOCTH
60. Briucannas u 1 https://m.edsoo.ru/8867103e
OTNMCAHHASIOKPY>KH
OCTH TPEYroJibHUKa
61. Ourypsl, 1
CHUMMETPHUYHBICOTH
OCHUTEJIBHO MPSIMOU
62. OceBast cuMMETpUs 1
1 €ECBOMCTBA
63. Penrenue 3amau 1
64. KonrpoJbHasn 1
padora Ne6
IloBTOpEeHME 44 bubmmoreka [{OK
65, 1 https://m.edso00.ru/886715b6
66. 1 https://m.edsoo.ru/886716ec



https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670a62
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https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

67. 1

68. 1 https://m.edso0.ru/886719bc
OBIIEE 68

KOJIMYECTBO

YACOB IIO

[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: 5-i1 kimacc: 0a30BbI ypOBEHb: y4eOHUK: B 2 4acTsX, 5 kiacc/
Bunenkun H.A., KoxoB B.M., YecHokoB A.C. u jpyrue, AKIHMOHEPHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

Marematuka: 6-i kjmacc: 0a30BbI ypOBEHb: yueOHUK: B 2 dacTsax, 6 kiacc/
Bunenknn H.A., ’KoxoB B.M., YecnokoB A.C. u npyrue, AKUHOHEPHOE
obmectBo «M3narensctBo «IIpocBeienney

Marematuka. Anrebpa: 7-i1 kiacc: 0a30BbIli ypOBEHb: y4eOHMK, 7 Kiacc/
Makaperues FO.H., Munmok H.I'., HemxoB K.M. u npyruwe; mnox pen.
Tenskockoro C.A., AkinonepHoe o61iectBo «M3matensctBo «lIpocBerieHue»
Marematuka. AnreOpa: 8-i1 kiacc: 0a30BbIi ypOBeHb: y4eOHMK, 8 Kiacc/
Makapsrues FO.H., Munmiok H.I'., HemkoB K.M. u npyrue; mnom pen.
TensikoBckoro C.A., AkimonepHoe oo0miectBo «M3narensctBo «lIpocBemienne»
Marematuka. Anrebpa: 9-i1 kmacc: 0a30BBI ypOBEHb: y4eOHHWK, 9 Kimacc/
Makapeiues FO.H., Munmiok H.I'., HemkoB K.M. u papyrue; mnom pen.
TensikoBckoro C.A., AkimonepHoe o0miectBo «M3aarenberBo «lIpocBemenne»
Marematuka. BeposTHOCTh M cTaTucTuKa: 7-9-¢ Kilacchl: 0a30BBIN YPOBEHD:
yueOHUK: B 2 vactsx, 7-9 knaccel/ Beiconkuii U.P., Amenko M.B.; mox pen.
Amenko U.B., Axuimoneproe o61iectBo «M3narenbctBo «IIpocBemieHue)
Marematuka. I'eomerpus: 7-9-¢ kiacchl: 0a30BBIM YpOBEHb: Y4eOHUK, 7-9
kinaccel/  ArtanacsH JI.C., byryzoB B.®., Kamomues C.b. u npyrue,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBenienue»



https://m.edsoo.ru/886719bc

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
UHTEPHET
1. bubmuoreka [JOK

COJEPXAHUE OBYUYEHUA
8 KUIACC

YetslpéxyronpHuku. [lapamienorpaMm, ero nMpu3Haku U cBoiicTBa. YacTHble
cllyyad NapajuieJorpaMMoB (TIPSAMOYTOJIBHUK, poMO, KBaapaT), UX NpPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOMCTBA M MPHU3HAKU.
[IpssMmoyroJibHas Tpaneuus.

Meron ynBoenuss Mmenuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIBHUKA U Tpareuuy. L{eHTp Macc TpeyrojapHuKa.

[logobue TtpeyroabHUKoB, KodpduuueHnt nomodus. IlpusHaku mnoaoOus
TpeyroJbHUKOB. [IpuMeHenune noqooust mpy peleHny NPakTUYECKUX 3a/1a4.

CpoiicTBa miomaaeid reomerpudeckux ¢uryp. P@opMynbl A IUIOLIAAU
TpeyrojbHHUKa, MHapaieriorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoLaaen
NMoI00HBIX GUTYP.

Brruncnenne miomaneld TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yTIjla MPSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpUUECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpaJbHBIE YIIIbI, YrOJd MEXKIYy KacaTeIbHOW M XOPIOW.
Yrnel  Mexay ~XopJaMM M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue AByX OKpykHocren. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYMMOCTHU JUISl PA3BUTUS LUBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAronoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JISI OKpY)KAroleld cpeibl, OCO3ZHaAaHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITENbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XapPaKTEPU30BaTh CYILIECCTBEHHBIE NMPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPCUNI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuXx (HakToOB, BBICTpPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIEHHUS W BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMY MpeACTaBiICHUS HHPOPMALMM U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe 00CYKJIE€HHsI 3a1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON Y MHIUBUTyaJIbHOM
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YUACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPU PELICHUH 33/1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATH NMPUYMHBI JAOCTHXKEHHUS WM HEJOCTHKEHUS LEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 8 kJiacce oOOyYarolIMiicsi MOJIYYUT CIIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEeYyrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPaneluuy, NIPUMEHATH
UX CBOMCTBA MpHU pEUICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dasieca U TEOPEMOU O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHITh UX JUJIS PEILICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3aj1ay.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3aaad. CTpOUTh MaTEMaTHYECKYI0 MOJI€Ib B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CcHUHyCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMUA cIOCOOAaMM) TUIONIAAb TPEYTOJAbHUKA U TLIOIIAAH
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeEHSATh MOy4eHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKYIIMMH) U YIIIe MEXIy
KacaTeIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe moHATHEM ONMCAHHOTO YETBHIPEXYTOJBHUKA, IPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00US W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuyectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
Konrpoabubie  IIpakTuyeckue
n/n NMPOrpamMMbl Bcero
padoThI padoThI
1 YeThIpEXYroJbHUKN 12 1
Teopema Paneca u reopema o
2 IIPONOPLUMOHAIBHBIX OTPE3KaX, 15 1
10/100HbBIE TPEYTOJIbHUKH
IInomans. HaxoxxneHue
IJIOIIAJIEH TPEYTOJIbHUKOB U
3 14 1
MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogoOHBIX Guryp
T I1
4 eopema [Iudaropa u Hauana 10 1
TPUTOHOMETPUU
VYTribl B OKpYKHOCTH. BriicanHbie
Y OIIUCaHHBIE
5 YETBIPEXYTOJIbHUKH. 13 1
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxHocTel
6 [ToBTOpeHue, 06001IIeHNE 3HAHUI 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[TPO'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N KosamnyecTBo yacoB
Tema ypoka Konrpoubusie IlpakTuueckue
n/m Bcero
padoThI padoThI
1 [TapannenorpamM, ero Npu3HaKku u 1
CBOMICTBa
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOHCTBa
3 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOHWCTBa
YacTHble ciaydyan
4 napasiesIorpaMMoB 1
(IpsAMOYTONBLHUK, POMO, KBaIpar),
UX IIPU3HAKHU U CBOMCTBA
YacTHble ciaydyan
5 napasiesorpaMMoB 1
(IpsAIMOYTOJIBHUK, pOMO, KBaJpar),
UX MPU3HAKU U CBOMCTBA
YacTHble cnydan
5 napasiesorpaMMoB 1
(mpsIMOYTOJIBHUK, pOMO, KBaJpar),
UX MPU3HAKU U CBOMCTBA
7 Tpaneuns 1
3 PaBHOOOKas ¥ IPSIMOYTOJIbHAS 1
Tparnenun
9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1
Tpanenun
10 Merton ynBoeHUsT MeTHaHBI
11 IlenTpanpHas cuMmeTpus 1
12 KonTponbhas pabota no teme 1 1
"YeThIpEXyroJbHUKN"
13 Teopema Daneca u Teopema o 1
MIPONIOPIIMOHATEHBIX OTPE3Kax
14 CpenHsist TMHUS TPEyrojbHUKa 1
15 Cpenusist TUHUS TPEYTOJIbHUKA 1
16 Tpaneuus, €€ cpenHss TUHUSA 1
17 Tpanenus, e€ cpeaHsis TUHUS 1
18 [IponopuroHaIbHBIE OTPE3KH 1




19

[IponopumonanbHbIE OTPE3KU

20 LlenTp Macc B TpeyroJbHHUKE

21 ITonoOHbIE TPEYTOIBHUKU

99 Tpu npuznaka nogodus
TPEYrOJIHLHUKOB

93 Tpu npuzHaka mogoOus
TPEYrOJIbHUKOB

24 Tpu npuznaka nogodus
TPEYTOJIHLHUKOB

o5 Tpu npuzHaka mogoOus
TPEYTOJIHLHUKOB

26 [Ipumenenue moao0ust mpu
pEIICHUU PAKTUYSCKUX 3a]1a4

97 KonTponbhas padota no teme
"Ilono6HbIE TPEYroJbHUKH"

28 CBolcTBa momaaen
TCOMETPHUYECKUX PUTYD

29 DopMmyIIbl A TUIOMIAIN
TpeyrojbHUKa, mapasieaorpaMma

30 DopmyJIbl 1S TUIOIIAIHA
TPEYroJbHUKA, TTapajuieorpaMMa

31 DopMmyIbl A TUIOMIAIN
TPEYroJbHUKA, TTapajuieJorpaMMa

39 DopMmyIIbl A TUIOMIAIN
TpeyrojibHUKa, MapasieaorpaMma

33 @opmyJIbl IS TUIOIIAIH
TPEYroJbHUKA, TTapajuieorpaMMa

34 Brruncienue miomanei cioKHBIX
¢uryp

35 [Tnomanu ¢uryp Ha KIeT4aToi
Oymare

36 [Tnomaan mogo0HBIX GuTyp

37 [Tnomanu mono6HBIX puryp

38 3amaun ¢ MPaKTUYECKUM
CoJIepKaHuEeM

39 3ama4n ¢ MPaKTUIECKUM
CoJIepKaHueM
Pemenue 3a1ayu ¢ moMonIbso

40 METO/ia BCIIOMOTaTeIbHOM
UR (0 11 £:Di0

41 Kontponbnas paboTa mo teme

"Tlromans"




42

Teopema [Tudaropa u eé
pUMEHEHHE

43

44

Teopema [Tudaropa u eé
MIPUMCHCHHE
Teopema I[Tudaropa u eé
MPUMEHECHHE

45

Teopema [Tudaropa u eé
pUMEHEHHE

46

47

Teopema [Tudaropa u eé
[IPUMEHEHUE

Onpenenenue
TPUTOHOMETPUYECKHUX (YHKITUIT
OCTPOTO yria MpsSIMOYroJIbHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIIICHUS B MIPSIMOYTOJIbBHOM
TPEyroJIbHUKE

48

49

OcHoOBHOE TPUTOHOMETPHYICCKOC
TOXACCTBO

OcHoOBHOE TPUTOHOMETPHYCCKOC
TOXACCTBO

50

OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO

51

52

KonrtponbHas pabora no teme
"Teopema Iludaropa n Hauana
TPUTOHOMETpHUH"

BnucanHble U LIEHTpaIbHBIE YIIIbI,
yroJI MEXKy KacaTeIbHON U XOpAon

53

Broucannsie n HCHTPAJIbHBIC YTJIbI,
YIoJI MEXTy KacaTeIbHOU U XOPA0U

54

55

Bnoucannsie n HECHTPAJIbHBIC YTJIbI,
YIoJl MEXTy KacaTeIbHOU U XOPA0U
Vel MeXAy XOpAamMu U
CEKYILIUMU

56

Yruel MeXAy XOpJAaMu U
CEeKYLIUMU

57

Brucanusie 1 onMcaHHbIE
'-IeTI)Ipéxyl"OJ'II)HI/IKI/I, ux HpI/ISHaKI/I %1
CBOMCTBA

58

BHI/ICQ.HHBIG " OIIMCAHHBIC
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA

59

Bnucanupie u onMcaHHbBIC




YETBIPEXYTOJbHUKH, UX MPU3HAKU U
CBOICTBa

60

IIpuMeHeHnEe CBOWCTB BIIMCAHHBIX
U OIIMCAHHBIX YETBIPEXYTOJIBHUKOB
IIPU PELICHUH F€OMETPUYECKUX
3a1a4

61

62

63

[IpumeHeHne CBOMCTB BIIMCAHHBIX
Y ONTUCAHHBIX YETHIPEXYTOJIbHUKOB
MIPU PEIICHUHA TEOMETPUYECKHUX
3a7a4

B3anMHoe pacnoniokeHue 1ByX
OKpPYKHOCTEH, 001111e KacaTelbHbIE

Kacanue okpyxHocTeit

64

65

66

KonTponbhas padota no teme
"Vl B OKpy:KHOCTU. Briicanusie
Y ONMCAHHBIE YETHIPEX YT OJIbHUKH"

IToBTOpEHHE OCHOBHBIX MOHATHN H
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011EHUE 3HAHUN

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH U

METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHE 3HAHUNA

67

WroroBas koHTpoJsibHAs paboTa

68

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHNe 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOX1€CTBO. POPMYJIBI TPUBEACHUS.

Pewmenne tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PelieHue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaodusi. [lomob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpPOU3BEIEHUHN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
CEKYIINX, TEOPEMA O KBaIpaTe KacaTeIbHOM.

Bektop, gnumHa  (MOAylb)  BEKTOpa,  COHANpPaBJCHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIllEpallid HaJ BeKTopamu. PasjokeHue Bekropa IO JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsIpHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKIAECHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTU. Y PAaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEYCHUE OKPYKHOCTEH W NpsSMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlnnHaA OKpyXHOCTH. ['panycHas n pannanHas
Mepa yIya, BBIUMCIEHHE [JIUH JyTI OKpYyXHOcTeh. I[lmomane kpyra, cekropa,
CEerMeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHME CHUMMETpUH (Guryp (dJaeMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.

IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUAA IMPOI'PAMMBI
YUYEBHOI'O KYPCA «TI'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJabTaThbl OCBOCHHS TPOrpaMMbl  Y4eOHOTO  Kypca
«l'eomeTpus» XapaKTEepU3yrOTC:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJIEHUEM MHTEpECA K MPOLIJIOMY W HACTOSIILIEMY POCCUMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM
MAaTEMATUYECKON MIKOJIBbI, K UCIOJIB30BAHUIO 3TUX JOCTMKEHUN B JIPYTUX HayKax U
NPUKJIAJAHBIX cepax;

2) rpa:kIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA U PEaU3aliHi €Tro
MpaB, MPEACTABICHHEM O MATEMATHIECKUX OCHOBAX (PYHKITMOHUPOBAHUS PA3THIHBIX



CTPYKTYp, SIBIEHUHW, TMPOIEAYp TPaKTAHCKOTO OOIIecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHHIO JSTHYECKUX MPOOJEM, CBA3aHHBIX C
NPAKTUYECKUM TPUMEHEHUEM JOCTH)KCHHM HayKH, OCO3HAaHUEM BaXHOCTH
MOPAJIbHO-3TUYECKUX MTPUHITUIIOB B ACSATEIBHOCTU YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHE€ B PEUICHUH NPaKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTHUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEM KU3HU I YCNEIHOW MpodecCroHaIbHON
JESTEIPHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAVNBUIYATLHON TPAaeKTOPUU OOpa30BaHUS W JKM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K  SMOIMOHAJIBHOMY M  3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajJad, PEIICHUH, PacCyKIECHUU, YMEHHUIO BHJIETb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTaUMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPA3BUTHS YEJIOBEKA, MPUPOJIBI U
oO1iecTBa, TMOHMMAHWEM MAaTEMaTUYECKOW HaykKh Kak cdepbl YeloBEeUeCKOM
NEATEeIbHOCTU, JITaloB €€ Pa3BUTUS M 3HAYMMOCTH Il Pa3BUTHS LMBUJIU3AINH,
OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH M MaTEMaTHYECKON KYJIbTypOWl Kak CpeJICTBOM
MO3HAHUS MHUpPa, OBJIAJACHUEM NPOCTEUIINMHU HABBIKAMH HCCIEAOBATEIBCKOM
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJILTYPbl 310POBbS M
IMOIMOHAJILHOTO 0JIaronoJyums:

FOTOBHOCTBIO TPUMEHSITh MAaTEMATHUYECKWE 3HAHUS B HMHTEpPECax CBOEro
3lI0pOBbsS,  BEICHMS  3J0pOBOro  oOpa3a  >KM3HM  (3I0pOBOE  TUTaHMUE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATUM W  OTAbIXa, peryispHas (uudeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa peeKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAaKOTO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHUE:

OpHEHTalMell Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUM I PEIICHUS 3aJa4 B
00J1aCTH COXPAHHOCTU OKPYXKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS TOCTYIIKOB U OLICHKU MX
BO3MOXXHBIX TIOCJEACTBUNA Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) ajanranusi K M3MEHAKIUMMCH YCJIOBUAM COLUAJIBHOW W MPHUPOAHOU
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSX HEONPENENEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMIETEHTHOCTU 4epe3 MPAKTHYECKYIO JESTENbHOCTb, B TOM YHCIIE



YMEHHE YUUThCS Y IPYTUX JI0JeH, MpuoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE
3HaHHWA, HABBIKM ¥ KOMIIETEHIIMH U3 OMBITA APYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM YHCIE
dbopMyaHpOBaTh HIEH, MOHATHS, TUIOTE3bl 00 O0BEKTAX U SBICHUSX, B TOM UYHCIIE
paHee  HEW3BECTHBIX, OCO3HaBaTh  JAePUIUTHI  COOCTBEHHBIX  3HAHUM |
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTyallUl0 KaK BbI30B, TPeOYIOUIMA KOHTPMEp, KOPPEKTUPOBATh INPHHUMAaEMble
pemieHuss M JAEUCTBUS, (OPMYIMPOBATh U OICHMBATH PHUCKH M TOCIEICTBHS,
(hOpMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUA

Ba3oBblesiornueckueneicTBus:

e BBIBISITH M XapaKTePHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUECKHX
O0OBEKTOB, TOHATHM, OTHOLIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
ompeneneHusl  TOHSTHM,  yCTaHaBJIMBaTh  CYIIECTBEHHBIA  MPHU3HAK
KJaccu(UKaIuy, OCHOBaHUS HJisi OO0O0OIIEHWS UM CpPaBHEHUS, KPUTEPHUH
MPOBOAMMOTIO aHAIIN3A,

e BOCIpPUHUMATH,  (OPMYJIHPOBATH U  MPeoOpa3oBbIBATH  CYXKACHUS:
yTBEpAUTENbHbIE M OTpHUIATeNbHbIe, €IUHUYHbIE, YacTHble U O0OIIue,
YCIIOBHBIE;

e BBIBISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOPEUMS
B (pakTax, JaHHBIX, HAOTIOACHUSAX W YTBEPKICHHSX, MpeiaraTb KPUTCPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JIe7IaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

e paszbupaTh JTOKa3aTCIIbCTBA MAaTEMATHUYECKHX YTBEPXKIACHUH (NIPSAMBIC W OT
POTUBHOTO), TIPOBOAUTH CAMOCTOSITEIPHO HECJIOXKHBIC JI0Ka3aTelIbCTBa
MaTeMaTU4eCKuX (PaKkToOB, BHICTPAUBATh APTYMEHTAIIHNIO, TPUBOJIUTH TIPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

e BBIOMpaTh CHOCOO pemieHuss ydeOHOW 3amgaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHUS, BBHIOMPATh HamOoOJee TMOAXOMANIMN ¢  Y4ETOM
CaMOCTOSTENIbHO BBIIETIEHHBIX KPUTEPHUEB).

ba3oBbleucciieoBare/ibCKUe1eHCTBUA:

e HCIMOJb30BAaTh BOMPOCHI KaK HWCCICIOBATEIHCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynMpoBaTh BONPOCHI, (PUKCHUpYIOIIME MPOTUBOpPEYHE, MpodIeMy,



CaMOCTOSITENIFHO YCTaHABIIMBATh HCKOMOE U JIaHHOE, (JOPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHCHHE;

HOPOBOJUTH TI0 CAaMOCTOSITEJIbHO  COCTABJICHHOMY IUIAHY  HECJIOHBIH
OKCIICPUMEHT, HEOOJIBIIOE HCCIICOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOM;
CaMOCTOSTENIEHO (hOpMYJIHPOBaTh OOOOIICHUS W BBIBOABI IO Pe3yJibTaTaM
NPOBEAEHHOTO HAOIIOJCHHS, WCCIICAOBAHUS, OICHUBATH JOCTOBEPHOCTD
HOJYYCHHBIX PE3yJIbTATOB, BBIBOJOB U 000OIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TaKKe BBIJABUIaTh
MIPEITOJIOKCHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH  HEIOCTATOYHOCTh M U30BITOYHOCTh HMH(POpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS HHPOPMALMH W  WUIIOCTPUPOBATH
peliaeMble 3aJayd  CXE€MaMH, JAMarpaMMaMy, HWHOW Trpadukod U HX
KOMOMHAIIUSMU;

OLICHUBATh HAJAEXKHOCTh HH(MOpPMAUU 1O KPUTEPUSM, MPEIIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBbICYHHBEpPCAIbHbICYyYeOHbICICHCTBHA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJEHUSI B COOTBETCTBHUH C YCIOBUSAMH U
LeJsIMU OOIIEHHUS, SICHO, TOYHO, TPaMOTHO BBIpa)kKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAy peUIeHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYeHHbIN PE3yJIbTaT;

B XoJe OOCYXJIEHHUsS 3aJaBaTh BOMNPOCHI MO CYILIECTBY OOCYXIAaeMON TEMBI,
npo0ieMbl, pelaeMoi 3a7auyd, BHICKA3bIBaTh WJICU, HAICJICHHBIC Ha TMOWCK
pELIeHUs], COMOCTABIIATh CBOU CYXKJIEHHS C CYXKACHUSAMHU APYTHMX YYACTHUKOB
nuanora, OOHAapyXUBaTh pa3IMUYMe€ W CXOJICTBO TO3MIIMH, B KOPPEKTHOM
dbopme hopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3a7auM, YKCIIEPUMEHTA, UCCIEIOBaHUS,
MIPOEKTa, CAMOCTOATEIBHO BhIOMpPaTh (hOpMaT BBICTYIUICHUS C YYETOM 3ajad
PEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUY;

NOHUMAaTh W MCHOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W HMHIMBHAYaTbHOU
paboTHI PHU pelICHUH YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh LEJIb COBMECTHOW JI€ATEbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM paboThl, pacipeenaTh BUIbl paboT, TOroBapuBaThCs, 00CYXK1aTh
IpoLIeCC U Pe3yJsibTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJEH;



e y4YacTBOBAaTh B IPyNMNOBBIX (hopmax paboThl (00CYKaeHHs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBl W JIPYTHE), BBINOJHATH CBOKO 4YacTh pabOTBl U
KOOPIWHUPOBATh CBOU JEHCTBHS C IPYTMMHU WiIEHAMH KOMaHJbI, OLIEHUBATh
KayecTBO CBOEro BKJIaJa B  OOmMUH  NPOAYKT TO  KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanmusi:

e CaMOCTOSITEJILHO COCTAaBJISATH IUIAH, QJITOPUTM pEIICHUs 3afadyd (WIH €ro
4acTh), BBIOMpATH CIOCOO pelieHus ¢ Y4ETOM HMEIOIIMXCS PEecypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTHPOBATH BAPHUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOIUOHAILHBIHMHTEJIEKT:

e BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Ipollecca U pe3yJbTara
pelieHnuss MaTeMaTHIeCKOM 3a/1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH PEIICHHUH 3a/1ayH,
BHOCHUTh KOPPEKTHUBHI B JCATEIHPHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICGHHMBATh COOTBETCTBUE pE3yJbTaTa JACSITEIBHOCTH TOCTABICHHOW IENH U
YCIIOBHUSIM, OOBSCHATh NPUYMHBI JIOCTIKCHHUS WM HEIOCTHIXKEHHUS IICIH,
HaxOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 9 kiacce oOydYaromuiicss MOJYYUT CIEAYIOLINE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOJUTD C UX MOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKyJIATOpa) MJIWHBI W YIJIBI JUIS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb30BaTbea (opMyiaMu MPHUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISI HAxXOXKIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOPEMbl CHHYCOB U KOCHHYCOB JIJISl HAXOXKJEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA ((PELIEHHE TPEYrOJAbHUKOBY), INPUMEHATh HMX MpHU
pELIEHNH F€OMETPUYECKHUX 3a/1a4.

Bnagers nmouatusMu npeoOpa3oBaHus M0100Us, COOTBETCTBEHHBIX 3JIEMEHTOB
nofoOHbIX ¢uryp. Ilomp3oBaTbes cBoMCTBaMM 1MOJOOMSI MPOU3BOJBHBIX (QUIYD,



YMETh BBIUUCIATH JJIWHBI M HAXOAWTh YIJbI y MOAOOHBIX Quryp. [IpumeHsTSH
CBOMCTBA MOAOOMS B MPAKTUUYECKUX 3a7a4axX. Y METh IPUBOAUTH IPUMEPHI MOJOOHBIX
(Guryp B OKpy’KaroleM MHUpe.

ITonb30BaTbcad TeOpeMaMu O NPOMU3BEICHUH OTPE3KOB XOp[, O NPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpamMH, MOHUMATh WX TEOMETPUYECKUN H (PU3UUECKHIt
CMBICT, TPHUMEHATh HMX B PEIICHUU TEOMETPUUECKUX U (PHU3NYECKUX 3ajad.
IIpuMEHATH CKAJIIPHOE NPOU3BEACHUE BEKTOPOB JUUIsl HAXO0XKACHUS JUIMH U YIJIOB.

ITonb30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a4ad.

Braners NOHATHMAMM NPaBUIBHOIO MHOTOYTOJIBHHUKA, IJIMHBI OKPYKHOCTH,
JUIMHBl JTYT'M OKPY>KHOCTH W PaJUaHHON MEpbI yIJIa, YMETh BBIYUCIIATH IUIOIIAJb
Kpyra ¥ ero yacreu. [IpuMeHsATh 1oayd4eHHbIe YMEHMS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTpbI) CUMMETpUU (UTYp, TPUMEHATH JBUKECHHS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IprMeHATh NOJIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOMTHh MAaTEMATHYECKHE
MOJEIH Ul 3a/1a4 PEAIbHOW KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NPUMEHEHHEM MOJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (MOJB3YSACh, TAE
HEO00XO0JIMMO, KATbKYJISITOPOM).

TemaTtnyeckoe MIaHUPOBAHHUE.

Ne HaumenoBanue KosmuecTBo4acon DJIeKTPOHHbIE
pa3ieyioB U Bce Konrpoabnbie IIpakTtuueckue (undpossie)

n/ TeMIPOrpamMMmbl o padoThbI padoThbI oOpa3oBaTeJIbHbI

n epecypchl

1 Tpuronomerpus. 16 1 bubmuotexa [JOK
Teopembl https://m.edsoo.ru/
KOCHHYCOB H 7f41al2c
CHUHYCOB.
Pemenue
TPEYTrOJIbHUKOB

2 IlpeoGpazoBanme 10 1 bubmmoreka [JOK
nogoousl. https://m.edsoo.ru/
MeTtpuueckue 7f41al2c
COOTHOIIICHHUS B



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

OKPYKHOCTH

3  Bexropsl 12 bubmuoteka [JOK
https://m.edsoo.ru/
7f41al2c
4 JlexapTOBbI 9 bubmoreka [JOK
KOOPJAMHATHI HA https://m.edsoo.ru/
IJIOCKOCTH 7f41al2c

5 IlpaBunbHbIe 8 bubmuotexa [JOK
MHOTOYTOJIbHUKH https://m.edsoo.ru/
. Qnuna 7f41al2c
OKPY>KHOCTH U
IJIOIIA/b KpYyTa.
Brruncnenune
IJIOIIAJICH

6 JIBwkeHus 6 but6moreka [JOK
IJIOCKOCTH https://m.edsoo.ru/

7f41al2c
7/ TloBTOpeHue, 7 bubmoreka IIOK
00001enHNE, https://m.edsoo.ru/
cUCTEMATU3AIHSA 7f41al2c
3HAHUU

OBIIEE 68

KOJIMYECTBO

YACOB I1O0

I[TPOT'PAMME

9 kaacce



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

TemaTnuyeckoe MJIAHUPOBAHUE

I'eomerpus 9 kiaacc (2 yaca B Hexe110*34=68 yacos)

Ne n/m Tema Kon-Bo | Jlata uzyueHus TeMsbl DnexTpoHHbIe (LU pPOBBIE) 00pa3oBaTEIBLHBIE
4acoB pecypcsl
Tpuronomerpus. TeopeMbl KOCUHYCOB U CHHYCOB. 16
Penienue TpeyroJbHUKOB
1. Tpuronomerpuueckue pynxuuu yriaa ot 0 1o 180. 1 https://m.edsoo.ru/8al424bc
2. DopMyIibl IPUBEIEHUS 1
3. Teopema KOCHHYCOB 1 https://m.edsoo.ru/8a14336¢
4, Teopema KOCHHYCOB 1
5. Teopema KOCHHYCOB 1 https://m.edsoo.ru/8al42d5e
6. Teopema KOCHHYCOB 1
7. Teopema cunycoB 1 https://m.edso0.ru/8al42e8a
8. Teopema cunycoB 1
9. Teopema cunycoB 1
10. Pemenue TpeyroiabHUKOB 1 https://m.edsoo.ru/8al42ac0
11. Pemenue TpeyronsHUKOB 1
12. Pemienue TpeyronsHUKOB 1
13. DopmyIbl A1 HAXO0KISHUS TUIOMAIN TPEYTOIbHHUKA 1 https://m.edsoo.ru/8al42c3c
14. DopMyIibl JJ1s1 HAXO0XKJICHHUS TJI0IAIU TPEYTOJIbHUKA 1
15. IIpakTrueckoe NPUMEHEHNE TEOPEM CHHYCOB U 1
KOCHUHYCOB
16. Konmponwvuaa paboma Nel «Pemenue 1 https://m.edso00.ru/8a14392a
TPEYTOJIbHUKOBY»
[IpeoOpazoBanue mompoOus. MeTpruieckne COOTHOIICHUS 10
B OKPYKHOCTH
1. IMousiTue 0 npeoOpa3oBaHUM MO00MSI. 1 https://m.edsoo.ru/8a143ab0
2. COOTBETCTBEHHBIE AJIEMEHTHI MOJJOOHBIX QUTYD 1 https://m.edsoo.ru/8al43de4



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14392a

3. IToBTOpEHHE NMPHU3HAKOB OI00MSI TPEYTOJLHUKOB 1
4, Teopembl OJOOHBIX TPEYTOIHHUKOB. OTHOIIIEHNE 1
mionaen.
5. Teopema 0 IPOU3BEICHUH OTPE3KOB XOP 1 https://m.edsoo.ru/8a14406e
6. TeopeMa 0 MpOU3BEICHUU OTPE3KOB CEKYIINX 1 https://m.edsoo.ru/8al441a4
7. TeopeMa 0 KBaJpare KacaTelIbHOR 1 https://m.edsoo.ru/8al442da
8. ITprMeHeHne B pEIEHNH TEOMETPHUUECKUX 3a1a 1 https://m.edso0.ru/8a143f06
9. IIprMeHeHNE B PELIEHNH TEOMETPHUUECKUX 312 1 https://m.edso0.ru/8a144578
10. Konmponvuasa paboma Ne2«IIpeoGpa3oBanue 1 https://m.edso00.ru/8a1447a8
noao6ust. MeTprueckue COOTHOILICHHS B
OKPY>KHOCTH»
BexTopsl 12
1. [Tonsitue BekTOpa 1 https://m.edso0.ru/8a144960
2. Cno)xeHue W BEIYUTAHUE BEKTOPOB. 1 https://m.edsoo.ru/8al44a8c
3. CroxeHue ¥ BBIYUTaHHE BEKTOPOB 1
4. YMHOKEHUE BEKTOpa HA YHCIIO. 1 https://m.edsoo.ru/8a144d52
5. DU3HYECKUI U TEOMETPUUECKHUI CMBICT BEKTOPOB 1
6. Pa3noxxeHue BexTopa 10 ABYM HEKOJJIMHEAPHBIM 1
BEKTOPAM.
7. KoopauHaTsl BEKTOpA. 1 https://m.edsoo.ru/8al44fbe
8. CkayiipHO€ TPOU3BEICHIE BEKTOPOB 1 https://m.edso0.ru/8a14539c
9. CkanisipHO€ IPOU3BECHUE BEKTOPOB, €r0 IPUMEHEHHE 1 https://m.edsoo.ru/8a14550e
JUIsl HAXOXK/ICHUSI JUIMH | YTIIOB
10. Pemenue 3aa4 ¢ HOMOIIIBIO BEKTOPOB 1 https://m.edsoo.ru/8al44c3a
11. [TpuMeHeHne BEKTOPOB JJIsl perieHus 3aa49 GU3UKH 1
12. Konmponvuasa paboma Ne3 «Bextopbn» 1 https://m.edso0.ru/8a145b08
JlekapTOBbl KOOPAMHATHI HA IIIOCKOCTH 9
1. JlexapToBbl KOOPAMHATHI TOUEK HA MNIOCKOCTH 1
2. YpaBHeHHE NPIMOi 1 https://m.edsoo.ru/8al45c48
3. YpaBHEHHE OKPY>KHOCTH. 1 https://m.edso0o.ru/8a14635a
4. YpaBHeHue Gpurypsl 1
5. Koopaunats! Toduek nepecedeHus: OKpyKHOCTH U 1
IPSIMOM.
6. VYrnoBoi KO3pGUIMEHT TPSIMOK. 1
7. VYrnoBoi KO3pGUIIMEHT TPSIMOK. 1



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

Meroa KOOpAMHAT MPHU PELIEHUN T€OMETPUUYECKUX
3a71a4, MPAKTUYECKUX 3a1a4

Konumponvnas padoma Ned«JlexapToBsl
KOOPAUHATHD).

https://m.edsoo.ru/8al146e0e

[IpaBriibHBIE MHOTOYTOJIbHUKHU.
JnmmHa OKpy>KHOCTH M TIOWAAb Kpyra. Berancienne
IJIOMAeH

[IpaBusIbHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA

https://m.edsoo.ru/8al46fda

[IpaBUIbHBIE MHOTOYTOJIBHUKHM U UX CBOMCTBA

Uucno . JInnHa OKPYKHOCTH, IYTH OKPY>KHOCTH.

https://m.edsoo.ru/8al472c8

Pannannas mepa yria.

https://m.edsoo.ru/8al4714c

Ilmomane kpyra

https://m.edsoo.ru/8al147426

ITnomane kpyra, ceKTopa, CerMeHTa

https://m.edsoo.ru/8a147750

[Inomanp Kpyra, CEKTOpa, CErMeHTa

XN O~ WIN

Konmponvnan paooma N5 «IIpaBunbHbie
MHOTOYTOJIbHUKH

Rl R RRP PR

JIBroKeHUS IIOCKOCTH

»

HBwxenue(nepemenienue) purypsl. [lapannensHbiit
HEPEHOC.

[ER

https://m.edsoo.ru/8al47c82

Jsmxenue(nepemeinenne) purypsl. [lapamienbHbrit
MIEPEeHoOC.

https://m.edsoo.ru/8a147f16

IToBopoT

https://m.edsoo.ru/8a147f16

HpI/IMeHeHI/Ie JABVOKCHHA IIPU pCIICHUHN 3a1a4

https://m.edsoo.ru/8a1480e2

HpI/IMeHeHI/Ie ABVOKCHHA ITPU pCIHICHUHN 3a1a4

ok w

[IprMeHeHne ABMKEHUS IIPU PELICHUM 3a1a4

IToBTOpenwue, 00001IeHNe, CUCTEMATH3aINs 3HAHUN

=

[Ipocreiimme reomerpudeckre GUTypsl U UX
CBOMCTBA.

RN PR

https://m.edsoo.ru/8a148524

HpI/IBHaKI/I PaBCHCTBA U HOI[O6I/ISI TPCYTrOJIbHUKOB.

HapaJ'IJ'ICJ'ILHBIe W NCPIICHAUKYJIAPHBIC ITPAMBIC

https://m.edso00.ru/8a148650

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edso0.ru/8a148920

gl |win

OKpY>HOCTb U KPYT. YTJIbl B OKPYKHOCTH
Brcanubie 1 onrcaHHbIE OKPYKHOCTH
MHOTOYTOJIbHHKOB.

A

Teopewma [Iudaropa n Hayama TPUTOHOMETPHUH



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: 5-if kiacc: 0a30BBIM ypOBEHb: YUEOHHK: B 2 HacTAX, 5 Kiacc/
Bunenkun H.A., XKoxos B.U., YecnokoB A.C. u gapyrue, AKIHUOHEPHOE
obmectBo «M3narenscTBo «IIpocBeienne

Martematuka: 6-i kiacc: 0a30BBbI ypOBeHb: y4eOHUK: B 2 yacTsax, 6 kiacc/
Bunenkun H.A., XKoxoB B.W., YecHokoB A.C. u apyrue, AKIMOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienne»

Marematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi ypOBEHb: Yy4eOHUK, 7 Kiacc/
Makaperues FO.H., Munmok H.I'., HemxoB K.M. u npyruwe; mox pen.
TensikoBckoro C.A., AkimonepHoe o0mectBo «M3aarensctBo «lIpocBemienue»
Marematuka. Anrebpa: 8-l kiacc: 0a30BbI ypOBEHb: Y4eOHHMK, 8 Kiacc/
Makapsiues FO.H., Mungtok H.I'., HemkoB K.M. u npyrue; mnoa pen.
TensikoBckoro C.A., AkimonepHoe oomiectBo «M3aarensctBo «lIpocBemnienue»
Marematuka. Anrebpa: 9-i1 kmacc: 0a30BbIi ypOBeHb: y4eOHHK, 9 Kiacc/
Makapsiues FO.H., Munaiok H.I'., HemxkoB K.M. u gpyrue; mon pen.
TensikoBckoro C.A., AkinonepHoe oduiectBo «M3aatensctBo «lIpocBemnienue»
Marematrka. BeposSTHOCTh M cTaTUCTHKA: 7-9-¢ Kilacchl: 0a30BBIH YPOBCHB:
y4eOHUK: B 2 yacTax, 7-9 knaccel/ Beicoukuit WU.P., fmenko U.B.; mox pen.
Amenko U.B., Akumonepnoe o61miectBo «M3narensctBo «IIpocBenieHue
Marematuka. ['eomerpus: 7-9-e kmacchl: 0a30BBI YpOBEHB: Yy4eOHHMK, 7-9
kiaccel/  Atanacsn JI.C., byryzop B.®., Kamomuer C.b. u npyrue,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
2. bubmuoreka [IOK



IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEILHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX MU
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOyuaronuxcsi, GopMupoBaHus (PYHKIHMOHATLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH pPEAIbHOIO0 M HUACANBHOTO, XapaKTepe OTpaXEeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COoIHUalbHOro ObITHs, (opma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa30oBaHMs
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOy4YaroIIMXCcs CPEHEHN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
ri1yO0OKO, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS pEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONIUX OMUCHIBATDH
Y U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHUpoBaHHEe  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE WHTEJUIEKTYaJIbHbIX 51 TBOPYECKUX CIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
IEOMETPUYECKUN ammapar JUisl PELICHHs IPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpENEIEHHBIM 00pa3oM OopraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
ydalmuxcsi B KypCce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pelIeHus 3aaad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarJIsAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEP/KAHMUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss He TOJbKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAHO TakKuUM o0Opa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIO/IEHUEM MPUHIUIIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4YarolUXCs, pacuIupsis U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hegemo B 11 kimacce. M3 IIKOARHOTO KOMIIOHEHTA HAa U3y4YeHHE reomeTrpuu B 11
KJIacce BbIICNIEH ele 1 gac.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECeKaroluect,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpSMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPIECHAUKYIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYIPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYIPaHHOrO  yriia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; O0KOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYQJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 10oruyeckue 1efMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSIX,



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI MO Pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHMUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneuusaom

chopmMupo8anHOCmMyb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTHUPOBATh ITOTYYEHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3IMyUe U CXOJCTBO MO3MIIMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacpeaesITh BUABI paOd0T, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a/1a4H, BHIOMPATh CIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpULIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONOXEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHSIMH: MHOTOTPAaHHHK, BBIMYKJIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KjIaccuuKanuu  (BBIMYKIIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYEHHS MHOTOTPAHHMKOB METOJIOM  CII[OB,  BBIMIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBHIYHUCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpUTMaM, TPHUMEHSS W3BECTHBbIE AaHAJUTUYECKHE METOJbl MpPHU pPElIeHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuga) C© TMpUMEHEHHEeM (opMys; BBIYUCIATH COOTHOLIEHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MNOHIATUAMHM: MHOTOTPAaHHHK, BIHUCaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJararouX HECKOJIBKO IIArOB PEIIEHHUs, €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajirOpuT™Mam, MPUMEHSI S
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
3 [lepneHIUKYISPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 20 1

OOBEMEBI TN 15

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 20

[ToBTOpeHue, 06001EeHNE, 11 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4 0




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE

padoTshI padoThI pecypest

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.

[IpaBuna n300paxkeHUs HA PUCYHKAX: 1
o 05.09.2023
n300pakeHHsI INIOCKOCTEH, MapaieIbHbIX

IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsATHS: IepeceKaroecs MIOCKOCTH,
MepeCceKaOIIMecs MpsiMasi U TIOCKOCTh 07.09.2023

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
NepeceKarImecs npsmasi ¥ IIOCKOCTh 12.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOTPAHHUKOB Ha 1
P P 07.09.2023
pI/ICYHKaX, Ha HpOCKHI/IOHHBIX qepTemax

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1 12 09.2023

MHOTI'OIrpaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus 1 14.09.2023

MHOTI'OI'paHHUKOB
[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX

19.09.2023




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

21.09.2023

TToHsaTHEe 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

26.09.2023

10

11

12

13

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX

B3anMHOe pacmnoiokeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaromuecs,
NapajuleIbHbIE U CKPEILIUBAIOIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MIpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTD TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MPpsAMBIX U ILIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpﬂMOﬁ u
INJIOCKOCTH

28.09.2023

03.10.2023

05.10.2023

10.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

12.10.2023

15

16

VYros Mexay NpsIMBIMU B IPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17.10.2023

20.10.2023

17

[TapayieabHOCTB TUIOCKOCTEN:
napaelbHble IIOCKOCTH

24.10.2023




18

CBolicTBa napasuieabHbIX IIOCKOCTEN

26.10.2023
[Ipocteiimme mpocTpaHCTBEHHBIEC (QUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO, 07.11.2023
napajuieJenunes
20 [TocTpoenue ceueHuit 09.11.2023
21 [TocTpoenue ceueHuit 14.11.2023
KonTpoapHas padora o Teme "IIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocI:T)L I'TII;IMBIX U IUIOCKOCTEH" 16.11.2023
[TepnieHAUKYIAPHOCTD MPSIMOM U
23 TUIOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B 91.11.2023
MIPOCTPAHCTBE
24 [TpsmMble napansenbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH 23.11.2023
o5 [IpssmMble napaienbHble U
MEePIEHANKYIISIPHBIE K TITIOCKOCTH 28.11.2023
26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH 30.11.2023
97 [Ipu3Hak nepneHaAuKyIIpHOCTH NMPSIMOHN U
IJIOCKOCTH 05.12.2023
28 Teopema o0 psIMOM NTEPIIEHAUKYISIPHON
MJIOCKOCTH 07.12.2023
29 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH 12.12.2023
30 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU




IIJIOCKOCTH

14.12.2023

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

19.12.2023

21.12.2023

09.01.2024

34

[IepnieHauKyIsp U HAKIOHHBIE:
PacCTOSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

11.01.2024

35

36

VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

16.01.2024

18.01.2024

37

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPAHHOI'O yIJla

23.01.2024

38

39

40

[IepnieHAMKyYISAPHOCTD INTIOCKOCTEN:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHIUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEHN

[lepnieHqUKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEeM

25.01.2024

30.01.2024

01.02.2024




41

Teopema 0 TpEX NepHeHAUKYIAPaAx

06.02.2024

42

43

TeopeMa 0 TpEX nepHEeHAUKYIIAPaAx

Teopema o Tpéx nmepneHAUKYIIpax

08.02.2024

13.02.2024

44

KonTtponbHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPAMBIX U
Al

miockocteil" u "Yribl MeXy NPSAMBIMU U
IIocKocTIMU"

15.02.2024

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH paSBépTKa
MHOI'OI'paHHHUKA

20.02.2024

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

22.02.2024

47

48

49

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroyipHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBast U
MI0JIHASl IOBEPXHOCTh MUPAMUJIBL;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OI'paHHUKA,
IMpaBUJIbHAaA NpHU3Ma U IpaBUJIbHAA
nupamMuJia; npaBujibHasg TPCyroJbHasa

27.02.2024

29.02.2024

05.03.2024




MUPaMHJIA ¥ IPABUIIBHBINA TETpadap; Kyo

50

51

52

[IpencraBienue o npaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadp, JOJACKAdIp U
UKOCa’Ip.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOUKH, MPSMOM, MIIOCKOCTH.
DNeMEeHThl CAMMETPUH B MHUpaMuUax,
napajuiejenuneax, npaBUiIbHbIX
MHOTOI'PAaHHHUKAX

Boruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

07.03.2024

12.03.2024

14.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MIOBEPXHOCTHU IPSIMON IIPU3MBI

19.03.2024

54

[Tmomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHON MTUPAMUBI,
TeopeMa O TIoaau OOKOBOMH
IOBEPXHOCTU YCEYEHHOU MUPAMUIBI

21.03.2024

55

56

57

KonTponbHas padbora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

O0BEM TUpaMHUTBI

04.04.2024

09.04.2024

11.04.2024

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

16.04.2024




18.04.2024

60 O06Be 1
PEM TTHPAMILIA 23.04.2024
61 O0Bé 1
EM HPHIMEL 25.04.2024
62 O06Bé 1
PEM TIPHEMET 02.05.2024
63 O06Bé 1
PEM TIPHENBL 07.05.2024
64 Kontponbnas pabota no reme "OObEMBI 1
MHOTOI'PaHHUKOB" 14.05.2024
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 i. 11 7 1
3nanuil. [locTpoeHue ceueHmii B 16.05.2024
MHOTOTpaHHHKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXIY
66 7 1
JIBYMSI TOYKAMH, OT TOYKH JIO TIPSIMOH, OT 21.05.2024
TOYKH JI0 THIOCKOCTH, MEXITY
CKPEIIMBAOIIUMUCS MPSMBIMH
67 nu 1
TOTOBasi KOHTPOJIbHAsA paboTa 93.05.2024
[ToBTOpeHuUe, 06001IeHNE CHCTeMaTHU3AIIUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
68 1
CI(peH_II\/’IBaIOH_II/IMI/ICSI PSIMBIMU, MEXKITY 28.05.2024
NPSIMOM 1 TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKITY TIIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas OBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne nUINHAPA HA MIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIMHAa,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHOMICHUST MEXKIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
BpameHus" u "O0beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 2
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 66 4

[NPOT'PAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa 1 Hadaia MaTeMaTHIEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Nuenckas M. A. I'eomeropusi. Koutponbnbsie padotsi. 10 -11kmacc: yueo.
nocoOue A1 00111e00pa3oBaT. opranuszaiuii: 6a3oBblil ypoBeHb / M.A. NueHckas.
- M. : IIpocBemenue. 2019

2. Nuenckas M. A. I'eometopus. CamocTtositenbHble padoThl. 10 kiacc: yueo.
nocobue A1 0011eo00pa3oBaT. opranu3anuii: 6a3oBbiil ypoBeHb / M.A. MueHckas.

- M. : IIpoceemnienue. 2018

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. OTKpBITHII OaHK 3aaHui M0 MateMaTrke WWW.fipi.ru

2. ®enepalbHbINA LEHTP TECTUPOBAHUS WWW.rUstest.ru

3. Pemry EI'D https://ege.sdamgia.ru/






		2024-10-02T14:44:26+0900
	Пономарёв Иван Георгиевич
	Я являюсь автором этого документа




