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HOACHUTEJIBHAS 3AIIMCKA

[IpumepHast pabouass mporpamMma IO MaTeMaTUKe ISl OOy4aroluXcs C
3aJIep>KKOM mcuxudeckoro pasButus (mpanee — 3I11P) Ha ypoBHE OCHOBHOIO 00IIIETO
oOpa3oBaHus TOArOTOBJIEHA Ha OCHOBe DenepalibHOrO0 TOCYIapCTBEHHOTO
0o0pa3oBaTeNbHOIO CTaHAAapTa OCHOBHOro oOmiero obpasoBanus (IIpukas
Munnpocsemienus Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBoMm toctuumnu Poccuiickoit @eneparuun 05.07.2021 r., per. HOMep
64101) (mamee — ®I'OC OOO), IIpumepHol aganTUPOBAHHOW OCHOBHOM
00pa3oBarelbHON MPOTPaMMbl OCHOBHOTO OOIIETr0 0Opa30oBaHUsS OOYYaIOIIUXCS C
3ajiepkkoi ncuxudeckoro passutus (nanee — [TAOOIT OOO 3I1P), [IpumepHoii
paboueii mporpaMmbl  OCHOBHOTO  OOIIEro o0pa3oBaHUs 1O  TPEIAMETY
«Maremarukay, [IpuMepHO MporpaMMbl BOCIUTAHUSA, C YIETOM paclpeeIeHHbIX
Mo  KjaccamM  TpoBepsieMbIX  TpeOOBaHWM K  pe3ylbraraM  OCBOEHUSI
AanTHpOBaHHOW OCHOBHOM 00pa30BaTEILHON MPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUsl OOYYAIONIUXCS C 3aJEPKKOM TMCUXUUECKOro pa3BuTusi. B paboueit
mporpaMMe y4Te€HbI WJeU W TojiokeHus KoHlenmuu pa3BUTHS MareMaTudecKoro
obOpazoBanus B Poccuiickoit deneparnum.

I'eomeTpusi kak OAWMH W3 OCHOBHBIX pa3/elOB IIKOJILHON MaTeMaTHKH,
UMEIOIUN CBOEH 11eJIbl0 00eCIeuuTh U3y4eHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH M B3aMMHOE paCIOJIOKEHHE, ONMUpaeTcsl Ha JIOTHYECKYIO,
JoKa3aTeabHy0 JUHUIO. L[eHHOCTh M3y4yeHUs reoMeTpUHM Ha YPOBHE OCHOBHOTO
oO1rero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, UYTO OOYYAIOIIUNACA YUUTCS MPOBOAUTD
JI0Ka3aTeIbHbIE PACCYXKICHUS, CTPOUTH JOTUYECKUE YMO3AKITIOUSHHS, TOKA3hIBATh
UCTUHHBIC YTBEPKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCyKIeHusi «OT TMPOTHUBHOTO», OTJIMYAaTh CBOWCTBA OT MPU3HAKOB,
dbopMyIUpoBaTh 0OpPATHBIC YTBEPKICHHS.

Bropoii 1nenpio u3yueHUss TEOMETPUU SBIAETCS HCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TIPU PEIICHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOMIMXCA B peanbHOM Ku3HU. OOydalomuiicss JOJDKEH Hay4YUThCS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpPY, ONHUCATH CIOBAMH JAHHBIA YEPTEK WIH
PUCYHOK, HANTH TUTOMIAh 36MEJIBHOTO YYacTKa, paCCYUTATh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOens wiu TpeOdyeMble pa3Mephbl Trapaxka Jisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYUCIWTEIbHAS JIMHHUS B U3YYCHUH TCOMETPHH.
[Tpu pemeHuyn 3amad MPAKTUYECKOTO XapaKTepa OOYJarOUTUICS YYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJEIN PEATbHBIX JKU3HEHHBIX CHUTYalluid, MPOBOJUTH
BBIYHCIICHUS U OIIECHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMH YYEOHBIMH
MpeIMEeTaMH, MOTUBUPOBAThH MCIOIB30BATh OMPEACIICHUS TEOMETPUIECKUX QUTYD
U TIOHSATHH, ITEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHA B (U3HKE U



TEXHUKE. OTH CBsA3M Haumbojee spKO BUAHBI B TeMax «Bekrops,
«TpuroHomerpuueckue cooTHOLIEHUD», «Meron koopauHary U «Teopema
[Tugaropar.

VY4eOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eibl
conepxkanusi: «['eomerpuueckue (¢urypsl M UX CcBOMcTBay, «M3mepenue
FEOMETPUYECKUX  BEIWYUH», «JleKapTOBBI KOOpPAMHATBI HAa  IUIOCKOCTHY,
«Bexkrtopbl», «JIBuxkeHus miockoctn», «lIpeodpazoBanus nogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 vaca B Hemeno), B 8 kiracce — 68 vacoB (2 yaca B HEAEn0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

Oo6mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYueOuwiii mpeamer «MarTemMartnka» BXOJUT B TPEAMETHYIO 001acTh
«Matematuka u uHpopmaTuka». OH CIIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBLHON
KYJABTYPbl W JIOTUYECKOTO MBIIUICHUS, (OPMHUPOBAHHIO YMEHHS I0JIb30BaThCS
aNTOpUTMaMH, a TaKXe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
noBceHEeBHOW >ku3HM oOydaronuxcss ¢ 3[IP. VYdueOnbplli mnpemMer pa3BuBaeT
MBIIICHHE, TTPOCTPAHCTBEHHOE BOOOpakeHUe, (YHKIHMOHAIBHYI) T'PAMOTHOCT,
YMEHHUS  BOCIPUHMMATh M  KPUTUYECKH  aHAJIM3UPOBaTh  WH(OOpMAIHIO,
NPECTABICHHYIO B Pa3IMYHBIX (pOpMax.

OOyuenne MareMaTuke Aa€T BO3MOKHOCTH pa3BUBaTh y OOYYaIOIIUXCS C
3[IP TouHyl0, palmUOHAIBbHYIO U HWH(POPMATUBHYIO pEYb, yMEHHE OTOUpATh
Haubosee MOAXONAIINE SI3bIKOBbIE, CUMBOJUYECKUE, IpapUUecKue CpeicTBa IS
BBIPAXKECHUS CY)KJICHUI U HAIVISIIHOTO UX MPEICTABICHMUS.

Heo0xonuMbiM KOMIIOHEHTOM OOIIIEeH KyTbTypbl B COBPEMEHHOM TOJIKOBAaHUHU
ABIIIETCS  OOIIee 3HAKOMCTBO C METOJaMHU T[O3HAHUS JICUCTBUTEIBHOCTH,
IpEACTaBICHUE O NPEIMETE UM METONAaX MAaTeMaTUKH, UX OTIMYUA OT METOMOB
JIPYTUX €CTECTBEHHBIX M TYMAHHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHUS
MaTeMaTuKu JJIS PEIIeHUs HAyYHbIX M TMPUKIATHBIX 3amad. Takum o00paszom,
MareMaTh4deckoe o0pa3oBaHWE BHOCHT CBOM BKJIaJg B (OpPMHpPOBaHHE OOIICH
KYJIBTYpPbI YEJIOBEKa.

N3ydyeHne mMareMaTuku TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCIMTAHHIO
YeJOBEKa, MOHUMAHUIO KPacoThl M H3SIIECTBA MAaTEMATUUYECKUX PACCYKICHUH,
BOCITPHUSTHUIO TEOMETPUIECKUX (hOPM, YCBOCHHUIO UJIEN CHUMMETPHUH.

[Iporpamma oTpaxkaeT cojaepkanue oOydeHus mpeamery «Maremartukay ¢
ydgeToM o0co0bIX oOpa3zoBarenbHbIX MOTpeOHOCTEH oOydarommxcs ¢ 3IIP.
OsnageHue ydyeOHbIM mpeamMeToM «MaremaThuka» NpPeACTaBISIET ONPEIEIECHHYIO
cnoxHocTh s ydammuxcsi ¢ 3[1P. ¥V oGyuaromuxcs ¢ 3[1P Hanbomnee BbIpaskeHBI
OTCTaBaHWS B PA3BUTHH CIOBECHO-JIOTHYECKUX (OPM MBIIIICHUS, MTOITOMY
a0CTpaKTHBIE U OTBJICYEHHBIE KATETOPUU UM TPYJIHOAOCTYNHBI. B ToXe BpeMs npu
CHEUHUAIBHOM O0y4YeHUHU 00Yy4aloIIHecsi MOTYT BBIMOJHATH 3a/IaHUS 110 aJTOPUTMY.
OHU BOCHPUMMYMBBI K MOMOIIM, MOTYT BBIIOJHUTH MEPEHOC HAa aHAJIOTMYHOE



3aJlaHi€ YCBOEHHOro crnocoba penieHusl. CHUKEHUE Pa3BUTHS MBICIUTEIbHBIX
omepalMii M 3aMEIUICHHOE CTAaHOBJICHUE JIOTMYECKUX IEUCTBUM IPUBOAAT K
HEJIOCTATOYHOW  OCMBICIICGHHOCTA  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUH. VY
oOydaromuxcs 3aTpyJHEHbl CYETHbIC BBIYMCIECHHS, MPOU3BOAMMBIE B yme. B
IMACbMEHHBIX BBIYMCIECHUAX OHU MOTYT IPOIYCKAaThb OAWUH W3 IPOMEKYTOUHBIX
maroB. Ilpu paGoTe ¢ YMCIOBBIMU BBIPAKEHUSMH, BBIYMCIECHUEM HX 3HAUYCHHUS
MOI'YyT HE YyAEpKUBaTb NPaBWIbHBIA IOpPANOK neuctsuil. Ilpu ynpoiuenun,
npeoOpa3oBaHuu BblpakeHui ydamuecs ¢ 3[IP He Moryr camocTosiTenbHO
MIPUHATH PELIEHUE O MOCIEA0BATENILHOCTH BBIIIOJHEHUS NeCTBUA. KOHKpPETHOCTH
MBILJIEHUS] OCJIOKHSIET YCBOCHMS HaBbIKA PELICHUS YpaBHEHUM, HEPABEHCTB,
CUCTEMBbI ypaBHEHUH. IM Mao0CTYITHO COoBepIlIeHnE 0OPATUMBIX ONIEPALIHA.

Huskuii  ypoBeHb pa3BUTUSA JIOTMYECKUX ONEpalMi, HEIOCTATOYHAS
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYAHAIOT HU3ydeHue TeMbl «DyHKIuu»: npu
onpejeNieHn (PYHKIMOHAIBHOW 3aBUCMMOCTH, NpPH OIUCAHUU TIpapuyecKoit
CUTYyallud, UCIOJIb3yd T'€OMETpUYECKU, anredpandeckuii, (QyHKIIHMOHAIbHBIN
a3pIkd. Hepenko yuwaniuecss He BUAST Pa3HUIBI MEXAY 00JIACTbIO OMNpeeIeHUs
(GyHKIIMU U 00JaCTHIO 3HAYCHU.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIICHUS KPaTKOM 3ammcH,
IPOBEICHUS  aHajau3a  YCIOBMS  3aJauyd,  BBIJACICHHUS  CYLIECTBEHHOIO.
OO6yuatomuecss ¢ 3IIP 3aTpyaHsioTcst crnenath yMO3akJIlOY€HHE OT OOIero K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalMOHAJbHBIE CIIOCOOBI pEIIeHHs, HHOTIa
OTPaHUYUBAIOTCS MAHUITYIALUAMUI C YUCIAMMU.

[Ipuy wu3yueHum reomeTpuyeckoro martepuana oOyuatouecs ¢ 3IIP
CTAJIKMBAIOTCA € TPYIHOCTBIO  J€laTh JIOTUYECKUE  BBIBOJBI, CTPOUTH
[I0CJIEIOBATENIbHBIE  pacCykaeHus. HemnpoyHele 3HaHUSA OCHOBHBIX TEOPEM
reOMETpUU MPUBOJUT K OHMOKaM B pPEIIEHUHM TeOMETPUUYECKUX 3ajad.
OOyuaromuecss MOTYT IMOJAMEHUTH (POPMYILY, HEIPAaBUIBLHO IPUMEHUTH Teopemy. K
CEpbE3HbIM OHIMOKaM B pEIICHWU 3a7ad NPUBOAST HEJOCTATOYHO pa3BUTHIC
IIPOCTPAHCTBEHHBIE NIPEACTABICHUs. 1IM CI0KHO BBINIOJIHUTH YEPTEXK K YCIOBUIO,
B IMCbMEHHBIX pab0TaxX OHU HE MOTYT MIPUBECTH OOBICHEHUE K UEPTEKY.

TouyHocTs 3amoMHMHaHHS W BOCIPOU3BEACHUS Y4eOHOro MaTepuania
CHWKEHBI 110 NMPUYHMHE CIa00CTH MHECTUYECKOM JEATEIbHOCTH, CYXKEHUS o0beMa
namatu. OOyuaromumcst ¢ 3[IP TpeOyercss Oonblie BpeMeHH Ha 3aKperieHHE
Marepuala, akTyaau3alus 3HaHUHU 110 OIOpe IPU BOCIIPOU3BECHNUN.

JUis  mpeonoyieHuss TPyJHOCTEH B U3y4YEHUH Yy4eOHOro mpeamera
«MatemaTkay HeoOXoAMMa ajanTaimus oO0beMa M Xapakrepa ydeOHOro
Marepyajia K II03HABaTEIbHbIM BO3MOXHOCTAM ywamuxcsa ¢ 3IIP. Craenmyer
yueOHBIH MaTepHag MPENOJHOCUTH HEOONBIIMMH TOPLUSMHU, YCIOXHAS €ro
MIOCTENEHHO, W3bICKUBAaTh CIOCOOBI aJalTallMd TPYAHBIX 3aJaHUl, HEKOTOpHIE
TEMbl JaBaTb KaK O3HAKOMUTEIIBHBIC; MWCKIIOYaTbh OTAEIbHBIE TPYAHBIE
JIOKa3aTeNNbCTBA; TEOPETUUECKUN MATEpPHAJI PEKOMEHAYETCS M3y4yaTb B IIPOLIECCE
IIPAKTUYECKON JEITENBHOCTH 10 PEMIEHUI0 3anad. OpraHudeckoe €IuHCTBO
IIPAKTUYECKON W YMCTBEHHOM IEITEIBHOCTH YYaIllMXCS HA YPOKaX MaTeMaTHUKH



CHOCOOCTBYIOT ~ MPOYHOMY M CO3HATEIbHOMY  YCBOGHHIO  0a3MCHBIX

MaTeMaTUYECKUX 3HAHUN U YMEHUM.
Lienu 1 3agaumn usyyeHus yuebHoro npegmerta « MatemaTtuka»
MpuopuTeTHbIMK Ueaamu obydyeHna maTemaTrKe B 5-9 Knaccax ABAAOTCA:

* (opMupoBaHUE EHTPATHHBIX MATEMaTHUYE€CKUX MOHATUHN (YUCII0, BETUYNHA,
reomerpuueckas  (Gurypa, IepeMeHHas, BEpPOSTHOCTb,  (PyHKIHS),
o0ecreunBarouX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTuiecKoro
oOpazoBanus ooyuaromuxcs ¢ 3I1P;

* poaBeaeHue oOydaromuxcsi ¢ 3[IP Ha pmocTymHOM ajii HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBA3M MATEMaTHUKU M OKPYKAIOIIEro MUpa, MOHUMAaHUE
MaTeMaTUKH KaK 4acTH O0IIeH KyJIbTypbl YEJIOBEUYECTBA;

" pa3BUTHE UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN OOYUYAIOIINXCS C
3I1IP, mno3HaBaTE€NbHOM  AKTUBHOCTH,  MCCJIEHOBATEIBCKUX  YMEHUM,
KPUTUYHOCTU MBIIUICHUS, HHTEPECA K U3YUEHUIO MAaTEMAaTHKH;

* (¢opmupoBaHue (PYHKIIMOHATBHOW MaTeMaTHYE€CKONW IpaMOTHOCTH: YMEHHS
pacrio3HaBaTh TMPOSBICHUS MaTEMaTHYECKUX TOHATUM, OOBEKTOB WU
3aKOHOMEPHOCTEN B PEAJIbHBIX >KM3HEHHBIX CHUTYalUSIX U TPU HU3YYEHUHU
IPYruX  y4eOHBIX  TIPEIMETOB,  TPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOPMYIUPOBATh MX Ha SI3BIKE MATEMAaTUKU M CO3/1aBaTh
MareMaTu4eCKue MOJIeN, MPUMEHITh OCBOCHHBIA MaTEMAaTUUECKUI amnmapar
IUIS. PELIEHUs] IMPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4, HWHTEPIPETUPOBATH M

OLCHUBATD IMOJIYYCHHBIC PC3YJIbTATHI.
JocTtnxkeHune aTnx Ll,eneﬁ obecneunsaetca peweHnem cnegyrowmnx 3a0qy:

* ¢opmupoBarh y oOyuatouuxcsa ¢ 3[IP HaBbiku y4yeOHO-TIO3HABATEIHHOU
NEeSTENbHOCTH: IUIAHUPOBAHHE pabOThI, TMOUCK pallMOHAIBHBIX TyTeH ee
BBINIOJIHEHUS], OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CHIOCOOCTBOBaTh WHTEIUICKTYaJIbHOMY pPa3BUTHIO, (POPMHUpPOBATH KayecCTBa,
HEOOXOMMbIE YEJNOBEKY [Jisi TOJHOLIGHHOW J>KU3HHM B COBPEMEHHOM
oOIecTBe, CBONMCTBEHHBIE MAaTEMaTUYECKOM JEATETbHOCTH: SICHOCTH U
TOYHOCTA  MBICIHM, HWHTYULUH, MPOCTPAHCTBEHHBIX IMPEACTABICHUH,
CIIOCOOHOCTH K MPEOJOJCHUIO TPYTHOCTEH;

* ¢dopMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYalllUXCA B paMKaxX MpeaIMeTHOMN
obnactu «Maremaruka 1 HHPOpPMATHKAY;

" pa3BUBaTh MOHIATHITHOE MbIIUICHHS o0yJatontuxcs ¢ 3I1P;

" OCYLIECTBIISITh KOPPEKIMIO TO3HABATENbHBIX IMPOLECCOB OOYYAIOIIMXCS C
3TIP, HeoOXOMUMBIX JUTsl OCBOCHHSI MPOTPAMMHOTO Marepuaia 1mo yueoOHoMy
peaMETY;

" [IpeaycMarpuBaTb  BO3MOXHOCTH KOMIIEHCAIIUU o0pa3oBaTeIbHBIX
ne(UIUTOB B OCBOCHHH MPEANISCTBYIONIETO MPOrPaMMHOTO MaTepualia y
oOyuatomuxcs ¢ 3[1P u HegoCcTaTkOB B MX MareMaTH4eCKOM Pa3BUTHH;

" chopMHPOBATH YCTOWUMBBIA HHTEPEC YUAITUXCS K MPEAMETY;

" BBISIBISITH M Pa3BUBATh MaTEMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE TUHUU COAEPKAHUS Kypca MareMaTuku B 5—9 knaccax: «Hucna u

BBIUUCIICHUA», «Anredpay («AnreOpanyeckue BbIpaXKEHUS», «YpPaBHEHUS U



HEpaBEeHCTBay»), «Dynkuun», «leomerpus» («l'eomerpuueckue QGUIypsl U HUX
cBOiicTBa», «lI3MepeHHEe TE€OMETPUYECKUX BEJIMYUHY»), «BeposTHOCTh W
CTAaTUCTUKa». J[aHHBIE JIMHUY PAa3BUBAIOTCS MapalIeIbHO, KaXKAasi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBHCHUMO OJHA OT APYroi, a B TECHOM
KOHTaKkTe U B3auMozeicTBuu. Kpome »dToro, ux oOBEIUHSAET JIOrH4yecKas
COCTABIISIONIAsA, TPAAUIMOHHO MPHUCYIIAs MAaTEMATUKE W MPOHU3BIBAIONIAS BCE
MareMaTu4eckue Kypchl W cojaepkarenbHble JuHuM. CopMynupoBaHHOE B
denepaabHOM rOCYAIapCTBEHHOM 00pa30BaTelIbHOM CTAH/IApTE OCHOBHOTO OOIIETro
oOpazoBaHusi TpeOOBaHHE «yMETh OINEPUPOBATH TMOHITHUSMU: OIPEACIICHHUE,
aKcuoMma, TeOopema, J10Ka3aTesIbCTBO; YMEHHE PAaclO3HABATh UCTUHHBIC U JIOKHbIC
BBICKA3bIBAHUS, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPUIIAHUS BBICKA3bIBAHUW» OTHOCUTCS KO BCeM Kypcam, a (GOpMHUpPOBaHHE
JIOTUUECKUX YMEHUW pachpeiessieTcss Mo BCceM ToaaM oOydeHusT Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMUs.

Conepxanue 00pa30BaHMsI, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
ocBoeHust [IpumepHoii pabodeil mporpamMMmbl, pacnpeaeaEHHBIM 10 ToAaM
oOydeHHs, CTPYKTYpUPOBAHO TaKWM o0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOTIpOCaM OOydJaromuecs o0palaifuch HEOJHOKPATHO, YTOOBI
OBJQJICHUE MAaTEeMarTM4eCKMMHM TIOHATUSMU W HaBbIKAMU  OCYIIECTBISIIOCH
NOCJIEI0BATEIBHO U MOCTYNATENIBHO, c coOmoieHueM MPUHIIUTA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAJIUCH B  OOIIYyI0 CHUCTEMY
MaTeMaTH4YeCKuX npeacTapiaeHuil ooyqarommxcs ¢ 3I1P, pacmmpsis u yryomnss eé,
o0pasysi MpOYHBIE MHOXKECTBEHHbIE CBs3U. OOIIME IeNM HU3Y4YeHHUs Y4eOHOTO
npenMmera «Maremaruka» mnpeacTaBieHsl B [IpumepHoi paboueidt mporpamme
OCHOBHOTO 00111eT0 00pa30BaHMS.

Oco0enHocT oTOOpa M aganTanMu y4e0HOro marTepuaja 1o
MaTeMaTHKe

OOyuenne ydeOHOMY mnpeameTy «MaremaThka» CTPOHUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUU JIJI1 YCBOCHHSI IPOTPAMMHOTO MaTrepuaia o0y4JaronuMucs
c 3IIP. bonpmioe BHUMaHHWE Yyuensercss oOTOOpy YyueOHOro Marepuana B
COOTBETCTBUM C MPUHLMUIIOM JOCTYIHOCTH NIPH COXpaHEHHWU oOIero 0a3zoBOro
YPOBHSI, KOTOPBIN JOJIKEH MO COACPKAHUIO U 00bEeMY OBITh aJalTUPOBAHHBIM IS
oOyuatomuxcst ¢ 3[IP B cooTBercTBUM ¢ HX OCOOBIMH 00pa30BaTEIHHBIMU
norpedHocTsIMU. CrlenyeT OOJIeTYUTh OBIAJICHUE MaTepUajioM OOYJAIOIIMMHUCS C
3I1P mocpencTtBoM €ro JeTajbHOrO OOBSICHEHUSI C CHUCTEMAaTHYECKHM IOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKM B TMPUMEHEHUU 3HAHUM, UCIONb3Ys MPUEMBbI
aKTyanu3aluy (BU3yajabHas Oropa, namsTKa).

[IpumepHass mporpamma  HOpeAycMarpyuBaeT  BHECEHHE  HEKOTOPBIX
W3MEHEHUW: YMEHBIIEHHE O00beMa TEOPETUYECKUX CBEIACHUU, BBIHECEHHE
OTHEIBHBIX TEM WIM LENbIX pa3lejaoB B Marepuaibl sl 0030pHOrO,
03HAKOMUTEIBHOTO U3yUYEHUS.

HN3menenns: mporpamMmmsbl B 5-9 kiiaccax



I'eomempus

CrnenyeT OCHOBHOE€ BHHMAaHUE YACIUTh MPAKTUYECKOW HAMPABICHHOCTH
Kypca, WCKJIIOYUB M YNPOCTUB HaWOOJee CIOXKHBIA I8 BOCHIPUSITHUS
TeopeTuueckuii matepuan. Ha ypokax reoMerpun HEOOXOAUMO MAKCHUMAIIBHO
WCIIOJIb30BaTh HATJISAIHBIE CPEICTBA O0yUeHUs, OOJIbIIE MPOBOIUTH MPAKTHUECKUX
paboT ¢ ydamumucs, pemats 3aaaun. CTpOUTh penieHue 3ajad Ipu MOCTOSTHHOM
oOpallleHUH K HaTJISITHOCTH — PUCYHKAM U YePTEKaM.

O3HakOMUTENBHO J1aTh TeMbl: «TeopeMbl U JI0Ka3aTeIbCTBO. AKCHOMBIY,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIeCTBOBAaHUE U €IMHCTBEHHOCTH
NepHeHIUKYIsIpa K IpsiMoity, «MeTos reoMeTpuueckux MecT», «MeToj yBOSHUSI
Menuane», «Teopema @aseca u Teopema O MPONOPIMOHATIBHBIX OTPE3KAXY,
«llenTp macc TpeyroibHuKay, «VI3MEHEHHE TPUTOHOMETPUUECKUX (PYHKIUN Mpu
BO3pacTaHuu yria», «DopMmynbl [Js pPaJUuyCOB BIIMCAHHBIX M OMUCAHHBIX
OKPY)KHOCTEM  MPaBWIbHBIX  MHOTOYTOJIbBHUKOB», «YpaBHEHUE  TPSMOM»,
«JIBrmkeHune», «CBoMCTBA IBUKEHUS», « TeopeMa 0 MpoOu3BECHUN OTPE3KOB XOP/I,
TEOPEMBI O TIPOU3BEICHUU OTPE3KOB CEKYIIIUX, TEOPEMA O KBAJpaTe KacaTeIbHON.

CrnemyeT yMEHBIIUTh KOJIUYECTBO YaCOB Ha u3ydeHUe TeM: «CUMMETpUYHbBIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM cUMMeETpumn», «lleHTpanbHas CUMMETPHS»,
«ITapannensubiii mepenocy», «lloBopor», «IIpeobOpazoBanue momobus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIC 3a/laul Ha MOCTPOCHUE C MOMOIIBIO
HUPKYJISl U JIMHEHKW», «/lekapToBbl KOOpAMHATHI Ha IJIOCKOCTH», «Pemienue
TpEeYroJlbHUKOBY, «Ilomobue Gpurypm.

BricBoOoIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHHE 3a/1a4 U TOBTOPEHUE.

IIpumepHbIe BU/BI HeATeJLHOCTH o0y4ammnxcs c 3I1P,
00ycJIOBJIEHHBbIE  0COOBIMH  00pa30BaTEeJbHLIMM  TNOTPEOHOCTAMHM U
o0ecnmeynBaIME OCMBICJICHHOE OCBOCHHE COJEePKAHUM O00pa3oBaHMs IO
npeamerty «MateMaTHKa»

Conepsxanue BUIOB nesaTenbHOCTH oOydaromuxcsa ¢ 3[IP onpenensiercss ux
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [TOMUMO MIUPOKO HCTIOIB3YEMBIX B
OOIl OOO o6mux mma BceX OOYYarOIIUXCS BHJIOB JACSATEILHOCTH CIEAyeT
YCWINTh BHJBI JACSATEIBHOCTH CHENU(UUHBIE 71 JaHHOW KaTerOpuH JeTeH,
o0ecreunBaroie OCMBICIEHHOE OCBOEHHE COJIEpXKaHUs 0oOpa3oBaHUA IIO
MpeaMETy: YCHJICHUE MPEAMETHO-IPAKTHUYECKON AEATEIbHOCTU C aKTHUBU3AIUMEn
CEHCOPHBIX CHCTEM; YEpPEJOBAHHE BHUIOB JESATEIBHOCTH, 3aJCUCTBYIOMINX
pa3lIMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE Marepualia ¢ OMOpPOM Ha alrOpUTM;
«TOIIAroBOCTh» B UW3YYEHHHM Marepualia; UCIOJIb30BAHUE JOMOJHHUTEIHHOM
BU3YaJIbHON OMOpBI (CXEMbI, MIA0JIOHBI, OMOPHBIE TAOJMIIBI); PEUYEBOM OTYET O
Mpolecce W pe3ylibTaTe AESATEIbHOCTH; BBINOJIHEHUE CHEHHANbHBIX 3aJaHuM,
00eCIeunBaOMUX KOPPEKIUIO PETYIAINNHA YIeOHO-TT03HABATEIIBHON IEITeTbHOCTH
1 KOHTPOJIb COOCTBEHHOTO PE3YJIbTaTa.

[IpumepHast TeMaTuueckass 1 TEPMHUHOJIOTMYECKAS] JIEKCUKA COOTBETCTBYET
OOII OOO0.



Jnst obywaronuxcst ¢ 3IIP cymiecTBEHHBIM SIBISIOTCS IPHEMBI PabOTHI €
JEKCUYECKUM MaTepuasioM o npeamery. IIpoBoautcs cnenuanbHas padora Io
BBEJICHUIO B aKTUBHBIN CJI0Baph 00YYaIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTUU.
N3yyaembple TEepMHHBI BBOJATCS Ha IOJHMCEHCOPHOW OCHOBE, 00s3arenbHa
BU3yalibHas TMOJAEPHKKA, alrOPUTMbI pabOThI C ONPEACICHUEM, ONOPHBIE CXEMBbI
IUIS AKTyaJIu3alui TEPMUHOJIOTHH.

TemaTnueckoe IUIAHUPOBAaHUE YUYEOHBIX KYpPCOB M PEKOMEHAYEMOe
pacnpeneneHue  y4yeOHOro  BpPeMEHM Uil  M3YYEHHMs]  OTHENbHBIX  TEM,
MPEAJIOKEHHbIE B HACTOALIEH MporpaMMe, HaJo paccMaTpuUBaTh KaK MPUMEpHBIE
OpPUEHTHUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOM pabouell mporpaMMbl U MPExXIe
BCEro yuuTemnto. ABTOp pabouell mporpaMmbl BIPaBE YBEIMYUTH MPEAJIOKEHHOE
YHUCI0 Y4eOHBIX 4YacoB Ha TeMbl, TpeOymoouue 0ojee AIUTENbHOIO H3YyYEHHUs
oOyuaromumucs ¢ 3I1P, uin yMeHbIIUTH KOJTUYECTBO YACOB HA TEMBI, U3yYaeMble
Ha 03HAKOMUTEJIBLHOM ypOBHE. JoNyCTUMO TaKKe JIOKaJbHOE MepepaclpeaeicHIe
U NEPECTaHOBKA AJIEMEHTOB COJEp)KaHHs BHYTPH AAHHOrO kiacca. KomuuecTtBo
IPOBEPOYHBIX pabOT (TEMAaTUYECKH M UTOrOBBIA KOHTPOJIb KauecTBa YCBOCHMS
y4eOHOro marepuasna) U HX THUI (CaMOCTOSITENIbHBIE M KOHTPOJbHBIE pPabOTHI,
TECThI) OCTAIOTCS HA YCMOTpEeHUE yuuTens. Takke yduTelb BIpaBe YBEIUUUTh WIH
YMEHBIIUTh YHUCIO Y4eOHbIX dYacoB, OTBeAEHHBIX B I[Ipumepnoit paboueit
nporpamme Ha 0000111eH1e, TOBTOPEHUE, CUCTEMAaTU3aLUI0 3HAHUH 00Yy4aroInXCsl.
EnnHCTBEHHBIM, HO MPUHIUIHNAIBHO BaXKHBIM KPUTEPUEM, SIBISETCA JOCTUKEHHE
pe3yabTaTOB 00YUYEHMsI, YKa3aHHBIX B HACTOALIEH MporpamMmme.



COIEPKXAHUE OBYYEHUA

8 KUIIACC

YetbipéxyronbHuku. [lapamienorpamMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4yad TMapajuiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKHU.
IIpssmMoyronbsHas Tpaneunus.

Meron ynBoenuss menuansl. LleHTpanbHas cummetpus. Teopema daneca u
TEOpeMa O MPOIMOPLUOHANBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKa.

[TogoOue TpeyroabHukoB, kKoddduiuent mogodus. I[lpusnaku nomodus
TpeyrojbHUKOB. [IpruMeHenne nogo0us Mpu peleHny MpakTUYeCKUX 3a/1ay.

CpoiicTBa miomaaeii reomerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHUKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaae
NOJIOOHBIX QUTYD.

Boeluncnenve miomaneid TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KIJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme teopembl Iludaropa npu penieHUH
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUroHOMEeTpUyYecKkre (YyHKIUH
yriioB B 30, 45 u 60°.

Briucanneie W LEHTpaJIbHBIE YTJIBI, YIOJ MEXIYy KacaTelIbHOM M XOpPIOM.
Yrael  Mexay ~XopJamMM M CeKylUMMHU. BrnucaHHele W OIKMCAHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHEe HABYX OKpykHocTer. Kacanue
okpyxHocTei. O0mIue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB ot O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKeCTBO. DOpMYIIbl IPUBEICHHUS.

Pemienne TtpeyrompHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
Penienrie mnpakTUUECKUMX 3a/lad C UCIOJB30BAHHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Ipeobpazosanue moao6us. [TomoOrne cOOTBETCTBEHHBIX AJIEMECHTOB.

TeopemMa O NDPOU3BEACHHM OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIPATE KACATEIBHOM.

Bektop, mimHa  (MOIyJib)  BEKTOpA,  COHAINpPABICHHbIE  BEKTOPHI,
MIPOTUBOMOJIOKHO  HANpPaBJIEHHbIE  BEKTOPbHI, KOJUJIMHEAPHOCTh  BEKTOPOB,



PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. PasnokeHue BEKTOpa IO IBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKansipHOE IPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE 11 HAXO0XKACHUS JUIUH U YIJIOB.

JlekapToBbl KOOpAUHATHI HA IUIOCKOCTU. YPAaBHEHUSA MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, NIEPECEUCHUE OKPYKHOCTEM U NPAMBIX. MeTO KOOPAUHAT U €ro
IIPUMEHEHUE.

IIpaBunbHBIE MHOIOYTrOJBHUKHM. JlnuHa  OKpyXHOCTU. I'panycHas u
paavaHHas Mepa yrjia, BBIUMCICHHME JUIMH AYr OKpyxxHocted. [lmomanes kpyra,
CEKTOpa, CErMEeHTa.

JIBUKEHUS] TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (3reMeHTapHbIe
peCTaBICHUS). [TapannenpHbIN MEPEHOC. [ToBoporT.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakJaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYE€CKON HAIpPaBICHHOCTH, OCO3HAHMEM BAXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUM BCEW XKWU3HU ISl YCICIIHOW MpodeCCHOHATBHOM
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYAIbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PEUICHHM, pacCyXIECHHUW, YMEHUIO BHUJIETH
MaTeMaTH4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTUYeCKON HayKuM Kak cepbl 4YeIoBeuYeCKOn
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH IS Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTE€MATHKHA M MAaT€MaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnUTaHHME, (POPMHPOBAHHME KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HAaBBIKA PEeQIIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEeHUEe MaTeMaTHUYeCKUX 3HAHUU /I pelIeHUs 3a7au
B 00JJACTH COXPAHHOCTU OKPY’KAIOIIEeW Cpe/pl, IJIaHWPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX POoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHOW W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAaHHWA, B TOM YHUCJIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W AEUCTBHS, (POpMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATHN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYMIECTBCHHBI  IMPU3HAK
KIaccu(uKanuu, OCHOBAaHUS /UIg OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (QOpMyTHpPOBATH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC MW O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU ISl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIIeHUs, BbHIOMpaTh Haubosiee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUIOB U (POPM IIpEICTaBICHNUS,

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIASIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK MO KPUTEPHSIM, MPEITIOKCHHBIM
yauTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIe YUeOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JHaliora, OOHApYyKUBAaTh pPAa3IU4YME€ U CXOJCTBO MO3UIIMM, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAWBUIYAJIbHOU
paboOTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisTh BUIBI paldOT, OroBapHUBAThCA,
o0CyXIaTh MPOIECC U Pe3ydbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThHI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OONIUN MPOAYKT IO KPHUTEPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsi ¢ y4€TOM HUMEIOIIMXCA PECYpCoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA Ipoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a]1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHITh NMPUUYUHBI JOCTHIKCHUS WM HEIOCTUKEHHS UENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaloOImMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, OMNPEACNITh UX
B3aMMHOE€ pPAaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUEe (UTYpBI, BBIIOJIHATD
YEpPTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JUMHENHBIE W YIJIOBBIE BEIWYHWHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYUH MPEAMETOB B
peaspbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pazMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
MPU3HAKK U CBOMCTBA PAaBHOOECAPEHHBIX TPEYTOJIBLHUKOB MPHU PEIICHUH 3a/4a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJibHUKAa, B PEIICHUU T€OMETPUUECKUX 3ajay.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielIbHOCTh NPSIMBIX C MOMOILBI pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

PemaTe 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOAUTh YHCIOBbIE M OYKBEHHBIE 3HAUCHMUS
yIJI0B B TEOMETPUYECKMX 3aJadyaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEepPECEeYeHUN JABYX IMapajulelIbHbIX NPSIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXIECHUE YIJIOB.

Brnanerp NOHATHEM TEOMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEHeisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh OMNPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. YMETh IIPUMEHATH 3TH CBOWCTBA IIPU
peLIeHUH 3a7a4.

BianeTp moHATMEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMum O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAWHHBIC
MEPIEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHOU U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCsl MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMHU, TTOHUMATh
UX IIPAKTUYECKUUA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MTOMOIIBIO LIUPKYJIS U
JINHEUKMU.

K koHmy oOyuenus B 8 kJjacce o0OydYaromMiics TMOJIYYUT CJECAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, NPUMEHSTh
UX CBOMCTBa MpU pEIICHUU TEOMETpHUYECKUX 3aaad. [lonbp3oBaTthcs TeopeMoi
daneca 1 TEOPEMOIl 0 IPOMOPIIUOHATBHBIX OTPE3KAX, TPUMEHSATH UX JJIS PEIICHUS
IPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3oBathest TeopeMoit Iludaropa miis pemieHUsT TEeOMETPUYECKUX U
npakThuueckux 3agad. CTpoUTh MaTEeMaTHYECKYH) MOJIeNIb B TPAKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CUHYyCa, KOCHMHYca M TaHI€HCa OCTpOro yria
IPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ITUMU MOHATUSAMM [JJISl PEIICHHS
NpPaKTUYECKUX 3a]1ay.

Boruucnars (pa3nuuHbIMU CTIOCO0AMH) TUIOLIAAb TPEYTroJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (monb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMH BIOHCAHHOTO M UEHTPAJIbHOTO YIJIa, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIax MEXKAY XOpAaMu (CEeKYIIUMU) U YTIIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PELUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH JJIs 3a1a4 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM TMOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kiacce 0OydarOUIUMCS TMOJYYUT CICAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIIUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKa («pelieHue



MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoMHUTh (C MOMOIIBIO0 KaIbKYJISTOPA) JJIAHBI
Y YTJIBI IS HeTAOTMYHBIX 3HAYCHHI.

[Tonb3oBaTbess HopMyTamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJCCTBOM JIII HAXOXKJICHHUS COOTHOINCHUH MEXIYy TPUTOHOMETPUICCKUMU
BEJIUYMHAMH.

Hcnonap30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JIJISI HAXOXKICHHS Pa3IMuHbIX
AJICMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYrOJIbHUKOBY), NPUMEHATh HX IIPH
pCIICHUU TeOMETPUICCKHX 3a/au.

Bnagerp  moHATHSAMH — NpeoOpa3OBaHHS — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (Guryp. [1obp30BaThCsI CBOWCTBAMH 10100MST POU3BOJIBHBIX
Guryp, ymeTb BBIYHCIATH JUIMHBI W HAXOAUTh YIJIbl Y MOAOOHBIX (QUTYP.
[TpuMeHATh CBOMCTBa MMOJOOMS B NPAKTHYCCKUX 3ajadax. YMeTb MPHBOIUTH
IpUMeEpbI TOJ00HBIX QUTYP B OKPYIKAIOIIEM MHUDE.

[Tonp30BaThecss TEOpEMaMH O IIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpPAMHM, MOHMMATh MX T'€OMETPHUYCCKUN W (PU3HUUECKHIA
CMBICJI, MPUMEHATH WX B PCIICHHH T'€OMETPHUYCCKUX M (U3NYCCKUX 3ajad.
[TpuMeHSTh CKaJIsIpPHOE MPOU3BEACHHE BEKTOPOB JIJISl HAXOKCHHS JIJTHH U YTIJIOB.

[Tonp30BaThCss METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPUMEHSITH €ro B
pCIIEHNH T€OMETPUIECKIX U MPAKTHYECKUX 3a/1a4.

Bnagers MOHATHAMU TPaBUIBLHOIO MHOTOYTOJIbHHKA, IJIHMHBI OKPY)KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PaJMaHHON MEpbI yriia, YMETh BBIYMCIATH ILIOMIAIb
Kpyra u ero yacte. [IpuMeHsATh MOayueHHbIC YMEHHS B MPAKTHYECKUX 3aauax.

Haxomute ocu (Mad LEHTPHI) CUMMETpUH (GUIYDP, MPUMEHSITH JBHIKCHUS
IUTOCKOCTH B MPOCTEHINNX CITydasx.

[IprMeHATh TOJNyYeHHBbIE 3HAHHMS HA MPAKTUKE — CTPOMTH MATEMATHUYECKUE
MOJICJIH JIJIS 3a[1a4 PeaabHOMN KU3HU U MPOBOAUTH COOTBETCTBYIOIIUC BBIUNCIICHHS
C NIPHMCHCHHEM IIOJ00MS M TPUTOHOMETPHUYECKUX (YHKIUH (IOJB3YysICh, TJIE
HEO0OX0IMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTuyecku (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI e padoThl
pecypchl
b K
1 YeThIpEXYyroJIbHUKN 12 1 nommorexa 110
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bu6moreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
[Tnomane. Haxoxnenne momanein
tas A tHaa bu6mmoreka [IOK
3 TPEYroJIbHUKOB U MHOTOYTOJIbHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKHOCTEH
bub K
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 nomorexa O
https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoasubie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
Tpuronomerpus. TeopemMbl KOCUHYCOB U
1 16 1 https://m.edsoo.ru/7f41a12
CUHYCOB. Penienue TpeyrojibHUKOB .
bu6moreka [IOK
[IpeoGpaszoBanue nmogodus. Metpuueckue
2 peobp A P 10 1 https://m.edsoo.ru/7f41a12
COOTHOIIEHUS B OKPY>KHOCTH .
bu6moreka [IOK
3 BexTopsl 12 1 https://m.edsoo.ru/7f41a12
c
bu6mmoreka [IOK
4 JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12
Y
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA bubnunorexa [JOK
5 OKPY)KHOCTH U IUIOLIAAb Kpyra. 8 https://m.edsoo.ru/7f41a12
Brruncnenue nnomanei c
bubnuoreka [JOK
6 JIBH>KEHUS TIJIOCKOCTH 6 https://m.edsoo.ru/7f41a12
C
bubmuoreka [JOK
[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
7 . 7 2 https://m.edsoo.ru/7f41al12
3HaHUU
Y
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTtuyecku
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoTsbI e padoTbl
pecypcsl
| [TapamenorpaMmM, ero Npu3HaKu U | bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/88671af2
) [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/88671ca0
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/88671ca0
YacTHble cilyyal mapaieorpaMMoB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa OK
pAMOYE L POMO, KBAIpAT), https://m.edsoo.ru/8867 1dea
MIPU3HAKU U CBOICTBA
YacTHble cllyyal MmapajieorpaMMoB
5 (ipsimo OJ'IZI:II/IK cI))M6 KBQ, paT) ux 1 bubmmorexa [TOK
PAMOYT U POMD, KBAZpat), https://m.edsoo.ru/8867120
MIPU3HAKU U CBOICTBA
YacTHble cllyyal MmapajieorpaMMoB
6 (ipsimo OJ'IZI:II/IK (I))M6 KBa, paT) ux 1 bubmmorexa [TOK
p yr N p ’ Apat), https://m.edso0.ru/8867209¢
MIPU3HAKU U CBOICTBA
bubmuoreka [JOK
7 Tpaneuus 1 https://m.edsoo.ru/8867235
8
g PaBHOOOKast 1 IPAMOYTOJIbHAS | bubnuoreka [IOK
Tpaleunu https://m.edsoo.ru/8867252¢
9 PaBHOOOKAS ¥ IPAMOYTOJIbHAS 1 bubnmoreka [JOK




Tpaneuuu

https://m.edsoo.ru/8867285
8

bu6mmoreka [{OK

10 MeTto1 yIBOEHUS MEIUaHBI https://m.edsoo.ru/88672b1
4
bu6mmoreka [{OK
11 LenTpanbHas cumMmMeTpust https://m.edsoo.ru/88672b1
4
2 KonTponsHas pabota no teme bubnuorexa [JOK
"YeTbIpEXYroabHUKN" https://m.edsoo.ru/88672c%a
13 Teopema daneca u Teopema o bubnuoreka [IOK
MPONOPLIUOHAIIBHEIX OTPE3Kax https://m.edsoo.ru/8867337a
14 CpenHsisi TMHUS TPEYroJIbHUKA Bubnmorera [IOK
pel peyr https://m.edsoo.ru/88672e0c
15 Cpennsist TMHUSA TPEYroJIbHUKA bubamorera LHOK
pedt peyr https://m.edsoo.ru/88672£38
bu6mmoreka [IOK
16 Tpaneuus, e€ cpeaHsa JUHUS https://m.edsoo.ru/8867235
8
bu6mmoreka [JOK
17 Tpanenus, e€ cpeaHss TMHUA https://m.eds00.ru/8867306
4
bubnuoreka [JOK
18 [IponopumoHanbHbIE OTPE3KU https://m.edsoo.ru/8867379
4
bu6mmoreka [JOK
19 [IponopumoHanbHbIE OTPE3KU https://m.edsoo.ru/8867379
4
20 LlenTp macc B TpeyroJibHUKe bubnmnoreka [JOK




https://m.edsoo.ru/886738fc

bu6mmoreka [{OK
21 [ToroOHBIE TPEYrOIHHUKH
https://m.edsoo.ru/88673a78
” Tpu npusHaka noxo0us bubnuorexa [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
bubmmoreka [{OK
Tpu npusHaka nopodus
23 https://m.edsoo.ru/88673d5
TPEYTrOJIbHUKOB )
24 Tpu npusHaka nopodus bubnuorexa [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8867400e
’s Tpu npusnaka noxodus
TPEYTroJIbHUKOB
26 [Ipumenenue noaoOus MpU pelIeHUH
IIPAKTUYECKUX 33724
7 KonTtponpHas padoTa o Teme bubnuoreka [IOK
"[Tomo6HBIC TPEYTOILHUKH" https://m.edsoo.ru/8867445a
)3 CaBoiicTBa momaaei bubnuoreka [JOK
reOMETPUUCCKUX (HUTYp https://m.edsoo.ru/886745fe
Dopmyinsl I II0MAAN bubmorera [JOK
29 https://m.eds00.ru/8867486
TPEYTrOJIbHUKA, apajuIeorpaMMa 0
30 Dopmybl Ui IUIOLAAN bubnuoreka [IOK
TpeyrojbHUKa, IapajjieiorpaMma https://m.edsoo.ru/88674a22
31 @opmynbl ISl IIOLIAAN bubnuoreka [IOK
TpeyrojabHUKa, ITapajljIeIorpaMma https://m.edsoo.ru/88674a22
Dopmyisl 1JIs I0LIAAN bubmorexa HOK
32 PMY https://m.eds00.ru/8867528

TPEYroJIbHUKA, ITapaJiuIiejiorpamMmma

8




3 @opMyIbl [UIs IUIOLIAAN bubnuorexa [JOK
TpeyrojabHHUKa, ITapajlielorpaMma https://m.edsoo.ru/8867542c
34 Beruucienue miomaaei CIoXHbIX bubmmoreka [{OK
buryp https://m.edsoo.ru/88674¢78
35 [Tnomamu ¢uryp Ha KIeT4aTOM bubmoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau nogo6HbIX huryp
37 [Tnomaau nogo6HBIX puryp
bubmmoreka [IOK
3agauu ¢ NpaKTHYECKUM
38 https://m.edsoo.ru/8867555
coJiep’KaHueM g
bu6moreka [IOK
3agauu ¢ MPaKTHYECKUM
39 https://m.edso0o.ru/8867568
coJiep>KaHueM 4
40 Penienne 3aga4d ¢ HOMOIIBIO METOAQ bubmuorexa [JOK
BCIIOMOTaTEILHOM ILIOMaaN https://m.edso00.ru/88674f90
A1 KonTtponpHas padoTa o teme bubnuorexa [JOK
"TTnontaas" https://m.eds00.ru/8867579¢
Teopema [Iudaropa u e€ bubnmorexa [IOK
42 https://m.edsoo.ru/8867591
MIPUMEHEHHE g
Teopema IIudaropa u e€ bubnnorexa [IOK
43 https://m.edsoo.ru/8867591
MIPUMEHEHHE g
m Teopema IIudaropa u e€ bubnuoreka [IOK
NIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u eé

NPHUMCHCHUC




Teopema [Tudaropa u eé

46
MIPUMEHEHUE
Ornpeenenrue TPUrOHOMETPUIECKUX
GyHkuumit octporo yria Bu6nuoreka [IIOK
47 MPSAMOYTOJILHOTO TPEYTrOJbHUKA, https://m.edsoo.ru/88675d3
TPUTOHOMETPUYECKUE COOTHOIIICHUS 2
B MPSIMOYTOJILHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUECKOE bubnuorexa [JOK
TOXKAECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPHUYECKOE
TO>IECTBO
KonTtponsHas padoTa o reme
" bubmuorexa [JOK
51 Teopema Iludaropa u Havana
" https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPUU
50 Bnucannsie U IEeHTpaIbHbIE YIJIbI, bubnuoreka [JOK
YTOJI MEXKTY KacaTeJIbHOM U XOpI0M https://m.edsoo.ru/8a1415b2
53 Bnucannsie U IeHTpaIbHBIE YIJIbI, bubnuoreka [IOK
YTOJI MEXKY KacaTeJIbHOM U XOpI0H https://m.edsoo.ru/8a141940
54 Brucannblie ¥ LIEHTpaIbHBIC YIIIbI, bubnuoreka [IOK
YroJl MEX/1y KacaTeabHON U XOpAoH https://m.edsoo.ru/8al141b34
55 Yriael MeXy XOpAaMU U CEKYLLIUMU
56 VYTibl MEXIY XOpIaMU U CEKYITUMHU
Bnucanubie u onucanHbie
N bubmuoreka [JOK
57 YEThIPEXYTOJIbHUKH, UX MPU3HAKU U

CBOICTBA

https://m.edsoo.ru/8a140f86




Bnoucanneie u onmMcaHHbIC

. bubnuorexa [JOK
58 YeTBIPEXYTOJIbHUKH, UX IPU3HAKU U
N https://m.edsoo.ru/8a1416d4
CBOMCTBa
Bnucanusie u onucanHbie
. bubnuorexa [JOK
59 YeTbIPEXYTOJIbHUKH, UX PU3HAKU U
N https://m.edsoo.ru/8a1416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOJbHUKOB MIPU
pelIeHNuN TEOMETPUUYECKUX 3a1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOJILHUKOB TIPH
peIIeHUN TEOMETPUUIECKUX 3a1a4
2 B3anmHoe pacnosnoxeHue IByx bu6moreka [IOK
OKPY>KHOCTEH, 00I1I1e KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
. bubnuoreka [JOK
63 Kacanue okpyxHOCTEH 1
https://m.edsoo.ru/8a1410a8
KonTtponpHas padoTa o treme "Y1l
64 B OKpY)XKHOCTU. Briucanuseie u Bubmrorexa LIOK
26 ' .\ https://m.edsoo.ru/8a141c88
OIIMCAHHBIE YEThIPEXYrOJIbHUKN
[ToBTOpEHNE OCHOBHBIX NOHITHI U
bu6mmoreka [JOK
65 METOJIOB KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/8al41ddc
0000111eHIe 3HAHU
[ToBTOpEHNE OCHOBHBIX NOHITHI U
bubnuoreka [JOK
66 METOJIOB KypCOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/8al4lefe
0000111eHNe 3HAHUI
bubnunoreka [JOK
67 HToroas koHTpoJbHas paboTa 1
https://m.edsoo.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX NIOHATUN U bubnunoreka [JOK




METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01menue 3HaHUI

https://m.edsoo.ru/8a1420ac

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




9 KUIIACC

KoanuecTBo 4acon DJIEeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI A
pecypcsl
| Ornpenenenre TPUTOHOMETPUIECKUX | 05.09.23 bubnuoreka [JOK
¢ynkimi yriaos ot 0° o 180° e https://m.edsoo.ru/8al1424bc
2 @opMyIIbl IPUBEICHUS 1 07.09.23
b K
3 TeopeMa KOCMHYCOB 1 12.09.23 nommorexa O
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1 14.09.23
bub OK
5 Teopema KOCHHYCOB 1 19.09.23 nommoreka L
https://m.edsoo.ru/8al142d5e
bub OK
6 Teopema cunycoB 1 21.09.23 nommoreka L
https://m.edsoo.ru/8al142e8a
7 Teopema cuHycoB 1 26.09.23
TeopeMa cuHycoB 1 28.09.23
9 Haxoxnenue njvH CTOpOH U | 03.10.23 bubnuoreka [JOK
BEJIMYMH YIJIOB TPEYTOJbHUKOB o https://m.edsoo.ru/8a1430b0
bub OK
10 Peuienne TpeyronbHUKOB 1 05.10.23 nomorexa 1
https://m.edsoo.ru/8al42ac0
bub K
11 Peuienne TpeyroinbHUKOB 1 10.10.23 uoamorexa O
https://m.edsoo.ru/8al42ac0
b K
12 Peurenue TpeyronbHUKOB 1 12.10.23 nommorexa 110
https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyronbHUKOB 1 17.10.23 bubnunoreka [JOK




https://m.edsoo.ru/8al142ac0

[IpakTHueckoe NpUMEHEHNE TEOPEM

bu6mmoreka [{OK

14 19.10.23
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
[IpakTHueckoe NpUMEHEHHE TEOPEM
15 P P P 24.10.23
CHUHYCOB U KOCHHYCOB
16 Kontponbhas padota Nel o teme 26.10.23 bubnuoreka [JOK
"PerieHne TPEyroJbHUKOB" T https://m.edsoo.ru/8a14392a
bubmmoreka [{OK
17 [TonsiTHe o npeobpazoBaHUM OO0
peobp A https://m.edsoo.ru/8a143ab0
13 COOTBETCTBEHHBIE DIIEMEHTHI bubnuoreka [IOK
MoA0OHBIX Uryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
MoA0OHBIX Uryp
Teopema 0 Ipon3BeEHUN OTPE3KOB
20 XOp[l, TEOpEMa O MPOU3BEIACHUN bubnuoreka [IOK
OTPE3KOB CEKYIIHX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJbHOU
Teopema 0 IpoU3BEAEHUN OTPE3KOB
o1 XOp/Jl, TEOpEMa O MPOU3BEIACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJlbHOU
Teopema 0 IpoOU3BEAECHUN OTPE3KOB
” XOpA, TEOpeEMa O MPOU3BEICHUN bubnnorexa [JOK
OTPE3KOB CEKYIUX, TEOpEMA O https://m.edsoo.ru/8al1442da
KBaJipaTe KacaTelabHOU
23 [IpumeHeHne TeopeM B peLICHUH bubnuoreka [IOK
Te€OMETPHUYECKHUX 3aa4 https://m.edsoo.ru/8a143{06
24 [IpuMeHeHne TeOpeEM B PELLIEHUH bubnuorexa [IOK




TCOMCECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8a1443fc

IIpuMeHeHue TeopeM B pellIeHUN

bu6mmoreka [{OK

25
TeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTtponsHas pabora Ne2mo teme
26 "ITpeoOpazoBanue mog0OusI. bubnuorexa [JOK
Merpudeckue COOTHOIIECHUS B https://m.edsoo.ru/8a1447a8
OKpyXHOCTH"
Ornpenenenre BEKTOPOB. i OK
. . nonrorexa
27 @uU3NYECKUI U T€OMETPUYECKUI 1
CMBICT BEKTOPO https://m.edsoo.ru/8a144960
MBICJT BEKTOPOB
)3 Clio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOX>XE€HHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 Crio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHHUE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOPa Ha YUCIIO
31 Pa3znoxenue BexTopa 1o AByMm
HEKOJIJIMHEAPHBIM BEKTOPAM
bu6mmoreka [JOK
32 Koopaunats! BekTOpa
PA P https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEICHUE BEKTOPOB
’ Bubnnoreka [IOK
33 €ro MPUMEHEHHUE JUIsl HaXOXKACHUS i
https://m.edsoo.ru/8a14539¢
JUIMH U YTJIOB
CkansipHO€ POU3BEJICHUE BEKTOPOB,
bubnunoreka [JOK
34 €ro MPUMEHEHHUE JUIsl HaXOXKACHUS H
https://m.edsoo.ru/8a14550e
JUIMH U YTJIOB
bubnunoreka [JOK
35 Pemenue 3anau ¢ momMousko H

https://m.edsoo.ru/8al44c3a




BEKTOPOB

36 Pemenue 3aga4 ¢ momoIpio bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB ISl PEIICHUS
3a1a4d GU3NKU
18 KonTponsnas pabora Ne3 no teme bubnnoreka [JOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPJUHATHI TOUYEK Ha
TTIOCKOCTH
40 VYpaBHeHHE NpAMON bubmmorexa [OK
https://m.edsoo.ru/8al145c48
41 YpaBHeHue npsMoit
42 YpaBHEHUE OKPYKHOCTH buomorexa OK
https://m.edsoo.ru/8al14635a
43 KoopauHatsl Touek nepeceyeHus bubnuoreka [IOK
OKPY)KHOCTH U NMPAMOM https://m.edsoo.ru/8a146620
Metoa KOOpIMHAT NPU PEIICHUN
44 reOMETPUUYECKHUX 3a]1ay,
MPAaKTUYECKUX 3a7a4
Metoa KOOpIMHAT NPU PEIICHUN
45 reoMeTpUUYECKHUX 3aj1ay,
MPaKTUYECKUX 3a7a4
Metoa KOOpIMHAT NPH PEIICHUN
46 r€OMETPUUECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
47 KonTponsHas padora Ne4mno teme bubnmuoreka [{OK

"JlexapTOBbI KOOPAXHATHI HA

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




IJTOCKOCTH"

43 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [{OK
49 4 .
Mo m. Jlmia oKpysKHOCTH https://m.edsoo.ru/8a1472c8
b K
50 Yucno n. JInmuHa OKpyKHOCTH nommorexa O
https://m.edsoo.ru/8al14714c
51 JliHa oyru OKpYKHOCTH
b K
52 Pannannas mepa yrna nommorexa 110
https://m.edsoo.ru/8al4714c
53 [Tmomanp kpyra, ceKTopa, cerMeHTa bubmorexa OK
tHans xpyra, pa, https://m.edsoo.ru/8a147426
54 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubmorexa OK
tHals xpyra, pa, https://m.edsoo.ru/8a147750
55 [Tmomanp kpyra, CeKTopa, CerMeHTa Bubmmorexa [IOK
tHans xpyra, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [JOK
56 TToHsaTHE O IBUXEHUU ILIIOCKOCTH
https://m.edsoo.ru/8a147c82
. bu6mmoreka [JOK
57 [TapannensHbIN EPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
. bubmuoreka [JOK
58 [TapannensHbIl IEPEHOC, TOBOPOT
https://m.edsoo.ru/8al147f16
59 [TapannensHbIl IEPEHOC, IIOBOPOT
60 [TapannensHbIl IEPEHOC, TOBOPOT
61 [IpumeHnenne IBIXKEHUI TPpU bubnuoreka [IOK
pemenuy 3agay https://m.edsoo.ru/8a1480e2
62 KonTponeHas padota Ne5 mo Temam




"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBHKEHHUS TNIOCKOCTH"

63

[ToBTOpEenue, 060061ICHNE,
cucreMarusanus 3HaHui. Msmepenue
r€OMETPUYECKUX BEJIIMYHUH.
TpeyronpHUKH

bubmmoreka [{OK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAaHWH.
[TapannensHble U EPICHAUKYISPHBIC
MpsSIMBIE

bubmmoreka [{OK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHue, 06o0IICHNE,
CHUCTEeMaTU3als 3HaHU.
OKpyXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus. YTibl
B OKPYKHOCTH

66

[ToBTOpeHue, 0600IICHNE,
cucTeMaTu3anys 3HaHuii. BrimcanHeie
1 OTIMCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas koHTposbHasA paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e [eomeTpus, 7-9 knaccbl/ AtaHacaH /1.C., byty3sos B.®., Kagomues C.B. 1

Apyrue, AKumMoHepHoe obuecTso «M3aaTtenbcTBo «lpocBeLLeHne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

YMK "TeomeTtpua 7-9 knaccbl"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/7/

http://school
collection.edu.ru
http://www.mccme.ru/ http://window.edu.ru/

http://window.edu.ru/window/method/ http://www.edu.ru/
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