rocy1apcTBeHHOe 0K0/I:KeTHOe 0011e00pa3oBaTe/ibHOe yupexaenue Camapckoil 00,1aCTH OCHOBHAsI
o0ureodpa3zoBarTenbHas mkojaa umMenn ['eposs CoBerckoro Coro3a M.A.BecesioBa ¢c. CnupuaoHOBKa
MYHMUIHMIAJIBHOTO paiiona Bosukckunii Camapckoit
(T'BOY O0OUI ¢c. CinpuioHOBKA)

IIposepeno YT1Bepxkaaro
3am.qupekTopa no YBP Hupextop 'BOY OOUI ¢.CniupugoHoBKa
A.H.Macnosa E.C.Cakosen
(moanuck) (moanucek)
« 30 » amrycra 2024 « 30 » amrycra 2024

MoanuncaH: E.C.CakoBel,
DN: C=RU, OU=wkona,
0O=rBOY OOl
c.CnupugoHoBka,
CN=E.C.CakoBel,
E=so_spiridonovka-sch_vig
@samara.edu.ru

OcHoBaHue: s noaTeepxaato
9TOT AOKYMEHT CBOEN

YOOCTOBEPSIOLLEN MOAMUCHIO

PABOYASA ITPOT'PAMMA

Mpeamer (kypc) TEOMETPUSA Kaace 7-9
KosimyecTBo yacoB o ydednomy miiany 204 4., 6 4. B Hexe.nio
IMPOI'PAMMOMU OCHOBHOI'O OBILIIEI'O OBPA30OBAHMUSA

PaCCMOTpCHa Ha 3aCCJaHHuH MO YUNUTEIeH eCTeCTBEHHO-HAaYUYHOTO IIMKJIA
(yxa3bIBaeTcsi METOIMUECKOE 00BEMHEHHE)

IIporokom Ne 1~ ot 30 _aBrycra 2024 r.

[Ipeacenarens MO C.1IO. ®enoposa
(®HO) (moamuce)




denepanbhas paboyast mporpamMa | Marematuka. 7—9 kiacchl (0a30BbIi yPOBEHB)

COJAEP/KAHHUE

TTOSICHUTEIBHAT BATIMCKA .. .ce.ueeeeeeeeeeeeeeeeeteeesetesessseeee s ses et sssesnaseesnassesnaseesnaseesnaseeenaseesnnees 3

HﬂaanyeMLIe PE3YJIbTATHI OCBOCHHUS IMPOrpaMMbI 110 MATEMATUKE HA YPOBHE

OCHOBHOTO OOIIETO OOPABOBAHMIE -.......vveeeriieaieieeaiieeestteasasseeasasbeaesanseesansesessaseeeesnseeeaas 5
JIATHOCTHBIC PEBYIIBTATB ....vvveeutreeeasteeassutreasanseeesasseaesasseeesasseesanssessasseesassseesasneeesnsnns 5
MeETANPEIMETHBIC PEBYIIBTATDL. ... .cceiuveeeesurreasaureeeaasreeesasseeesanseessssessasssessasseeessseeesssnees 6
TIPEIIMETHBIC PEBYITBTATDL.....vvvieiutreeesssreeesstreesssseesssssesesssseeesssseessssessssssessssseesssssesssnssens 8

denepanbHas padouasi nporpamMmma y4e0Horo kypca «I'eomerpus»

R ) £ T vt ) QSO PRPTRPPPRN 9
TTOSCHUTETBHAS BATTHCKA ...vveeetvreeeireeesteeeesssseessssseesssseessssseesssseesasssessasseessasseessnsneesns 9
(0101 (50 E05 07 (SR 0100 ot (5) 16 AOU PR PPPPRRPI 10

A 3 21T TP O PP PPRTRO 10

&I 1o RSP PRR 10

I To o OO PP RO RS UPR PR 11
TIPEIAMETHBIC PEBYIIBTATBI ...eeuvveestreessreessteesstesassenesseeesssessssessnsessssesssesessssesssesssessnsenss 12
TEMATUUECKOE TITTAHUPOBAHUIE .......evveeesereeessreeesssneeessnseesssnseesssnenesasneeesnnenesnnneessnnneesns 15

453 €T O PP T R TR UPR PR 15

) 1o RSP PRR 19

e ) o SRR PRR 24
VY4eOHo-MeToanuecKkoe 00ecrieueHne 00Pa30BATETBLHOTO MPOLIECCA. . vvuvverrerrrearrersreseesneenns 30
[{udporsie 00pa3z0BaTEIBLHBIC PECYPCHI U PECYPCHI CETH MHTCPHET. ... .ecvveeeeeeereveeneeeseeeeens 30



denepanbhas paboyast mporpamMa | Marematuka. 7—9 kiacchl (0a30BbIi yPOBEHB)

OenepanpHas pabouas mporpamMma To ydeOHOMY Tmpeamery «MaremaTukay
(6a3oBhBIli ypoBeHB) (mpenMeTHas obOnacth «Martematuka u wHbOpMaTHKa») (manmee
COOTBETCTBEHHO — IIPOrpaMmMa 1o MaTeMaTHKe, MaTeMaTHKa) BKITFOYACT MOSCHUTEILHYTO
3aIHICKy, CONEpKaHUe OOYy4YeHUs, TIAHUPYEMbIE Pe3ybTaThl OCBOCHHS IMPOTPAMMBI
0 MaTeMaTHKe, TEMAaTHIECKOE TNIAHUPOBAHUE.

MNOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o Marematwke s oOydwaromuxcs /7 —9 KimaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTHUKE YUYTEHbl UJEH U MOJOKEHUS
Konuenuuu pa3putust MmaTemMaTuueckoro oopazoBanus B Poccuiickoit denepanum.

[IpeamMeToM MaTeMaTHKU SBISIOTCS (PYyHIAMEHTAIBHBIE CTPYKTYPbI HAILIErO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOLIEHUS (OT NPOCTEUIINX,
YCBAaMBAEMBIX B HENOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX
JUTSL Pa3BUTHS HAYYHBIX U MPUKIAIHBIX Hiel). MaTemMaTudueckre 3HaHUsI 00€CTIEYNBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA M UCIHOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHIO COLMAIBHOM, JKOHOMHYECKOW, MOJUTHYECKON
uH(pOpMaIUK, JAIOT BO3MOYKHOCTbH BBINOJHATH PACYETHI U COCTABISATH aJTOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYIIbI, BIAJAETh MIPAKTHYECKUMU IPUEMAMHU T'€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOPMALIMIO, NMPEICTABICHHYIO B BUAE TaOJIHIL,
quarpaMM M TIpa@uUKOB, JXKHTb B YCJIOBHUSX HEOINPEACIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITUH.

N3yuyenne Marematuku (GopMupyeT y oOOydaromMXcsd MaTeMaTU4YEeCKUH CTUIIb
MBIIUIECHUS, TPOSIBIISIIOUIUICS B ONPEIeTIEHHBIX YMCTBEHHBIX HaBblKax. O0yuaromuecs
OCBaMBAaIOT TAaKWE MPUEMBI M  METOJAbl MBIIUICHUSA, KaK MHIYKIUS M JAEeIyKUus,
000011I€HHe Y KOHKpPETHU3alusl, aHAJIM3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTh3alus,
abctparupoBanue ¥ aHanorusi. OObEKThl MATEMATUYECKUX YMO3aKIIIOUEHHM, MpaBHUIIa KX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMEHUsI (POpPMYyJIHPOBATH, OOOCHOBBIBATh U JIOKA3BIBATH CYXKACHUS, TEM
CaMbIM PAa3BUBAIOT JOTMYECKOE MbllUieHne. M3yueHue MareMaTukud oOecreurBaeT
(opMHpOBaHKE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJIEHUS U BOCIIUTAHUE YMEHHM
NEUCTBOBaTh MO 3aJaHHBIM  QJITOPUTMaM, COBEpPUICHCTBOBATh  M3BECTHBIE WU
KOHCTPYHPOBATh HOBBbIE. B mporiecce pemienus 3a1a4 — 0OCHOBOW yueOHOM JesTeIbHOCTH
Ha YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOPUECKAs U MPUKIIAAHAS CTOPOHBI MBIIIUICHHUS.
OOyueHue matemMaTHUKe AAET BO3ZMOXHOCTbh Pa3BUBATh Y 00y4arOUIUXCsl TOUHYIO,
palMOHANbHYI0O U MHPOPMATUBHYIO pe4b, YMEHUE OTOMPATh HamOoJiee MOIXOSAIIUE
A3BIKOBBIE, CHMBOJMYECKHE, TpadUyecKue CpeACTBa JJISl BBIPAXKEHUS CYXKICHUU U
HaIJIAITHOTO UX IPEICTABICHNUS.

[Ipy u3yuyeHUM MaTEeMaTUKH OCYILECTBJSETCS OO0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JIEMCTBUTEIBLHOCTH, MPEACTABICHUSIMU O TPEIMETE U METOAaX MAaTeMAaTHUKH,
UX OTJIMYMHU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
IPUMEHEHUSI MATEMATUKH JIJIsl PEILICHUS HAYYHBIX U MPUKIAIHBIX 3a/1a4.
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[IpuopureTHbiMu TIEMIMH OOydYeHHsSI MaremaThuke B 7-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IIEHTPAJIBHBIX MAaTEeMaTHYECKUX TMOHSITHHM (YHCIIO, BEIUYMHA,
reoMeTrpuyeckas Qurypa, mnepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0O0eCredrBaIOIMIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yYaIOIUXCs;

MoJIBeICHHE OOydYalIMXcd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIET0 MUpPA, MOHUMAaHUE MAaTEMaTUKH KaK 4acTU
001meit KyIbTyphl UEeJIOBEUYECTBA;

pPa3BUTHE MHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUJICHUS,
MHTEpeca K U3YYEHUIO MaTEMaTUKH;

dbopmupoBaHrue (QYHKIIMOHAIBHON MaTeMaTHYECKOM TPaMOTHOCTU: YMEHUS
pacrno3HaBaTh MPOSIBJICHUS MAaTEMaTHUYECKUX TMOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAIbHBIX >KMU3HCHHBIX CUTYalUSX U NPU HU3YUYCHUH JPYTUX YYEOHBIX MPEAMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (opmynupoBaTh HX Ha S3bIKE
MaTeMaTUKU U CO3/1aBaTh MaTEMaTUYECKUE MOJIeNIM, MPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKU  ammapar JUisi pElIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX  3aj1ad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OCHOBHbBIE JIMHUU COJEpKaHUsA NporpaMMbl IO MaTeMaTthke B 7—9 Kiaccax:
«Hucna u BbIYKCICHUD?, «Aredpay («Anredpandeckue BHIPpAKECHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «['eomerpusi» («['eomerpuueckue ¢urypsl u uX
CBOMCTBa», «M3MepeHne reoMeTpUuecKuX BEIHYMHY»), «BeposSATHOCTh M CTaTHCTHKAY.
JlaHHbIE JTUHUM PA3BUBAIOTCS MapalICIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCHUMO OJlHa OT JApPYroil, a B TECHOM KOHTAaKTe€ W
B3aIMOJICCTBHH.

ConeprxkaHue mMporpaMMbl IO MaTeMaTUKE, pachpenenéHHoe 1o rojgamM oOy4eHHUs,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHITUIIHAIBHBIM
BolpocaM  oOyvarommuecss  oOpamaguch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU TOHATUSIMU M HaBBIKAMH OCYILECTBIISUIOCH MOCJIEAOBATEIBLHO U
MOCTyNaTeIbHO, C COOJIIOJEHHWEM TMPUHIUIIA TMPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKUX IMPEACTABICHUN 00ydarommxcs,
pacupss u yriryossis e€, 00pasys NpoOYHbIe MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBIsSE€TCS 00s13aTEIbHBIM Y4eOHBIM
MpeIMETOM Ha YpPOBHE OCHOBHOroO oOmiero obpaszoBanms. B 7-9 kmaccax — KypcoB
«Anrebpay (BKJIIOYast 3JIEMEHThI CTATUCTUKU U TEOPUH BEPOSATHOCTEH) U «['eomeTpusi».
[IporpamMmoii 1O MaTemMaTHKE BBOJUTCS  CAMOCTOSITEIBHBIM  y4eOHBI  Kypc
«BeposSTHOCT U CTAaTUCTHUKAY.

OO61iee 4KCIIO 4acoB, PEKOMEHJOBAHHBIX JI M3y4YeHHs MaTeMaThku (06a30BbIH
YPOBEHb) Ha YPOBHE OCHOBHOTO 00Iero odpaszoBaHus, — 612 wyacoB: B 7 Kiacce —
204 yaca (6 yacoB B Heneno), B 8 kiacce — 204 vaca (6 yacoB B HeJENI0), B 9 Kitacce —
204 gaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HI€FO 06p330BaHHSI HaIIpaBJICHO
Ha AOOCTHIXXCHMHC O6y‘—IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPpCAMCTHBIX HW MPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YJIbTATOB OCBOCHHUA y‘{€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yabTaTbl  OCBOEHUS  NpPOrpaMMbl 10  MaTE€MaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY W HACTOAILIEMY POCCHMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMAaTHYECKOM IIKOJIbI, K UCHOJIB30BAHUIO ITUX JOCTHKEHUM B JPYrUX HayKax M
IPUKIAJHBIX cepax;

2) rpaxIaHCcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHHM, MPOLEAYp IPakJaHCKOT0 0011ecTBa (Hapumep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKHX IpPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHA HAYKH, OCO3HAHMEM Ba)XHOCTH MOPaJIbHO-3THYECKHUX
IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) TpyA0BOE BOCIUTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUHM MPAKTUYECKHX  3ajad
MaTEeMaTHYeCKON  HAmNpaBIEHHOCTH, OCO3HAHHWEM BaXXHOCTH  MaT€MaTHYEeCKOTO
oOpazoBaHMsi Ha TPOTSHKEHWHM BCEW JKM3HU JUIsl YCNEMHON TpodecCHOHaNBHOM
NESATEIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIWBHAYATbHOW TPACKTOPUU OOpa30BaHUS M JKU3HEHHBIX IUIAHOB
¢ Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) rcTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOLUMOHAJIBHOMY M 3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3a/ay, pELICHUN, pPacCyXIEHUH, YMEHHUIO BUIECTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMA:

OpPHEHTAIMEH B ICATSIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEACTABICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YEJIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHKEM MaTEeMaTHYCCKON HAyKH Kak c(hepbl YeJTOBEUSCKON IeATEILHOCTH, 3TAIIOB
€€ pa3BUTHSA M 3HAYUMOCTH IS Pa3BUTHS IUBHIN3AIMH, OBJIAJCHHEM S3BIKOM
MaTeMaTUKA M MaTeMaTH4YeCKOH KyJIbTYpOH Kak CpeJACTBOM TIO3HAHUS MHpa,

5
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OBJIaACHHUECM HpOCT@fIHIHMH HaBBbIKaMH HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH,

6) pusnyeckoe BocnuTaHue, (opMUpPOBaAHHME  KYJIbTYPbl  310POBbS W
IMOIUOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOro 00pasza >XKM3HHU (37I0pOBOE MUTaHUE, COANAHCHPOBAHHBIM PEXKUM
3aHITHH U OTABIXA, PETYJIIpHas (U3UIecKasi aKTHBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKoro >K€ IpaBa APYroro
YeJI0BEKa;

7) IKOJIOTHYECKOe BOCTTUTAHME:

OpUEHTAIMEe Ha NPUMEHEHHE MaTEeMAaTHMYeCKUX 3HAHUW JUIsl pEUIeHHs 3aaad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH Cpe/ibl, IUTAHUPOBAHUSI TIOCTYIIKOB M OIICHKU HUX
BO3MOXKHBIX TIOCJEACTBUN JJIsi OKPY’KAlOUIeHl Cpelibl, OCO3HAHUEM IJI0OATBHOTO
XapakTepa dKOJOTHIECKHUX MPOoOIeM U IMMyTei X perieHs;

8) amanTanusi K M3MEHSIOIHMCS YCJIOBHSM COIUATBLHOM U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HE00XOAMMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4Hciie (OPMYIHPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEEe HE U3BECTHBIX,
OCO3HaBaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS
U ercTBUsA, GOPMYIIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbTarte ocBOSHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSAMH W YHHUBEPCATbLHBIMHU
PEryJIsTUBHBIMU JCHCTBUSAMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

BBIABISATH W XapaKTEPU30BaTh CYLIECTBCHHBIE MPHU3HAKA MATEMATUYECKUX
00BEKTOB, TMOHATHUM, OTHOIIEHUNA MEXIYy MOHATUSIMHU, (HOPMYJIMPOBATH OINPEICICHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBCHHBIA TPU3HAK KIAacCU(UKAIMK, OCHOBAaHUS
J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUU TIPOBOIMMOTO aHAJIN3a;

BOCIIPMHUMATh, GOPMYJIUPOBATH U MPEOOPa30BbIBAThH CYKICHUS: YTBEPAUTEIbHbIE
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Y OTpHIIATEIIbHBIE, CIUHUYHbIC, YACTHBIC U OOIIHE, YCIIOBHBIC,

BBISBJISTE MaTEMaTHUCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTHBOPCUHS
B (akTax, JaHHBIX, HAONIOJNECHUSAX W YTBEPKACHHUSIX, IMpeajaratb KPHTCPUH
JUISL BBISIBJICHUS 3aAKOHOMEPHOCTEH U IPOTUBOPCUHIA;

JieTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3AKJIFOUCHHH 10 aHAJIOTHH;

pa30buparh  J0Ka3aTelIbCTBA MaTCMATHYSCKHUX  YTBEPXKICHUH  (NpsAMbIE U
OT TPOTHBHOTO), TMPOBOAMTH  CAMOCTOSTCIILHO  HECIOXKHBIC  JIOKA3aTeIILCTBA
MaTeMaTUYeCKUX (DAKTOB, BBICTpAaMBaTh apTryMEHTAIMIO, TPUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHUS,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelleHus1, BEIOMpATh HanOoJIee MOIXOAIINA C YIETOM CaMOCTOSITEIILHO BbIICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarTe/ibCKue 1elCTBUSI:

WCIIOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIbCKANA HMHCTPYMEHT ITO3HAHUSA,
bopMyIMpOBaTH BOMIPOCHI, PUKCHUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTEMaTUYECKOTO 0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (OopMyNIHpoBaTh O0OOOIIEHHUS U BBIBOABI IO peE3yJibTaTaM
MIPOBEIEHHOTO HAOJIOJCHUS, UCCIICIOBAaHUS, OICHUBATh JIOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB M O00OIIEHU;

MPOTHO3WPOBATh BO3MOXXHOE pa3BUTHE IIpolecca, a TakKe BBIABUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  HMH(OpMalMu,  JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh,  AHAJU3UPOBaTh,  CUCTEMATU3UPOBaTb U  HHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GopMy mpeacTaBieHuss MHPOPMALMK U WILTIOCTPUPOBATH PEIIaeMble
3a/la4y cXeMaMH, JuarpaMmmMamMu, HHOM rpaduKoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAJEKHOCTh MH(POPMAIIUHN IO KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBHS:

BOCIIpUHMMATL H (bOpMy.TII/IpOBaTB CYXKICHUSA B COOTBCTCTBHMU C YCIOBHAMHU U
eI IMU OOILEHHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX
N IMMCbMCHHBIX TCKCTAX, 1aBaTh ITOSACHCHUA 110 XOAY PCHICHUA 3a/1a49, KOMMCHTHPOBATDH
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MOJTyYEHHBIN pe3yIbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHl TO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3a/laduu, BBICKA3bIBaTh WJIEH, HAIIEJICHHBIC HA MOWCK pPEIICHHUS,
COTIOCTABJIATh CBOM CYXICHHS C CYXJICHUAMH JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU (opMe (HOopMyInpoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHUS;

MPE/CTaBIATh PEe3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
IPOEKTa, CaMOCTOATEIbHO BBHIOMPATh (oOpMaT BBICTYIUICHUS C YYETOM 3ajad
NPE3CHTAINN U 0COOCHHOCTEH ayTUTOPHUH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOM U MHIUBUIYaIbHOU pabOThHI
IIPU PEIICHUH YICOHBIX MaTeMaTHYECKHX 3a71a9;

NPUHUMATh 1I€7h COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHOH pabOTHI, paclpenemnsiTh BUIbl padboT, JOTOBAPUBATECS, O0CYKIaTh MPOIIECC
U pe3ynbTar paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOACH;

y4acTBOBaTh B TPYNIOBBIX (popMax paboThl (0OCYXKIEHUS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBI U APYTHUE), BHITIOIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOU
NEHCTBUS C APYTUMHU YiIEHAMHU KOMAaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHS.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIaH, QJITOPUTM peIIeHUs 3a/aud (UM ero 4acTb),
BBIOMpPATh CIOCOO pElIeHH C YYETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOI MH(pOpMaLUU.

CaMOKOHTPOJIBb:

BJIAJETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3ysbTara
pelieHnss MaTeMaTUYeCcKOH 3a1auu;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH 33]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IOCTABJICHHOM LEIH MU
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHXKEHHSI WU HENOCTH)KEHHS LeJId, HaXOIUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO0 MATEMATHKE TMPEACTaBICHBI
0 ToJIaM 00yYEeHHS B CISAYIOIIMX pa3jeiax MporpaMMbl B paMKaX OTJICIbHBIX yUeOHBIX
KypcoB: B /-9 kiaccax — KypcoB «Auredpa», «l'eomerpus», «BeposTHOCTH u
CTaTUCTHKAY.



denepanbhas paboyas nmporpamma | Matematuka. 5-9 kimaccel (0a30BBIi YPOBEHb)

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B /-9 KITACCAX

INOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeJIbI0 00ECHeUnTh M3yYeHUE CBOMCTB M pa3MepoB (QUIYp, UX OTHOIICHUNA H
B3aMMHOE DAaCIIOJIOKEHHE, OIMPACTCd HA JIOTHYECKYHO, JOKAa3aTElbHYI JIMHUIO.
[leHHOCTh, UW3y4YeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJII0YAeTCs. B TOM, YTO OOYy4YaloIMCS YYUTCS MPOBOAUTH JIOKA3aTEIbHBIC
pacCcyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOUEHUS, [OKA3bIBaThb HCTUHHBIE
YTBEPKIAEHUS WM CTPOUTHh KOHTPHPHUMEPBI K JIOKHBIM, HIPOBOJIHUTH PACCYNKICHUS
«OT TPOTUBHOTO», OTJIMYaThb CBOWCTBA OT NPHU3HAKOB, (OPMYJIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTOpoii LIEHHOCTBIO M3Yy4YEHUSI TE€OMETPUM SBIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpU pEUNIeHUH KAaK MaTeMaTU4YeCKHX, TaK M NPAKTUYECKUX 3aj]ad,
BCTPEUAIOLUXCA B peajbHON Xu3HU. OOy4arouIuiicss JOMKEH HAyYUTHCS OINpPENETUTh
reOMETPUUECKYI0 (UTypy, ONUCATh CIIOBAMHU JaHHBIM 4YepTEX WU PUCYHOK, HAUTH
IUIONIA/(b 3€MEJIBHOTO y4YacTKa, pacCUUTaTh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO
Kabenst win Tpedyemble pa3Mepbl rapaxka il aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIWTEIbHAS JIMHAS B W3ydYeHHH reoMeTpuu. Ilpu pemenuun 3amay
IPAKTUYECKOIO XapakTepa OOYy4arolIHUWCs YYUTCS CTPOUTHh MATEMaTHUYECKHUE MOJIETU
peanbHBIX )KM3HEHHBIX CUTYallUil, MPOBOJUTH BHIYMCICHHS U OIIEHUBATh aJ€KBATHOCTh
IIOJIYYEHHOTO pe3yJIbTaTa.

KpaitHe BaxkHO MOAUEPKMBATH CBSI3M TE€OMETPUU C JPYTMMH y4eOHBIMU
npeaMeTaMi, MOTHUBUPOBATh HCIOJIb30BaTh OIpPEAETICHHUs] T€OMETPUYECKUX (UTYp U
NOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUN B (PU3HKE U TEXHHKE.
Ot cBsA3u HaubOoisiee SIpKO BUIAHBI B Temax «Bektopel», «TpuroHomerpuyeckue
COOTHOLIEHUs», «MeTon koopauHat» U «Teopema ITudaropay.

VYyeoOnnlii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3zelibl
conepxanusi: «['eomerpuyeckue PUrypsl 1 UX CBOMCTBaY, «M3MepeHne reoMeTpuYeCcKux
BEJIIMUUH», «JleKapTOBBI KOOpAMHATBI Ha IUIOCKOCTW», «BeKTopb», «/IBUKeHUs
iockocty, «I[IpeodbpazoBanus moo0us».

OOmiee 4YMCIO YacOB, PEKOMEHJOBAHHBIX JJI M3y4yeHUs ydeOHOro Kypca
«['eomerpust», — 204 gaca: B 7 kimacce — 68 yacoB (2 vaca B Henemo), B 8 Kiacce —
68 yacoB (2 Jaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COAEPKXAHUE OBYYEHUA
7 KUIIACC

Havanbnablie nonsaTus reomerpun. Touka, npsmasi, OTpe30K, JIiyd. YToi. Buasl yrios.
Beptukanbasle M cMexHbIE yriabl. buccexkrpuca yrna. JlomaHas, MHOTOYIOJIBHHK.
[TapajuienbHOCTD U EPIEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMmeTpuu. [Ipumepst
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroiabHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBa M TNpPHU3HAKHU MAPAJUIENBbHBIX OpsMbIX. CyMma yYIJIOB TPEYrOJIbHHKA.
Bremnue yriasl TpeyrojibHHUKA.

[IpsmoyrosbHbIi  TpeyrodpHUK.  CBOMCTBO  MEOWMAHbBl  IPSMOYTOJBHOIO
TPEYroJbHUKA, MPOBEAEHHOW K rumnoreHyse. lIpu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsSMOYTOJIbHBIN TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YyIJie U OOJIbIIEeH CTOPOHE TpeyroybHuKa. [lepnenaukyisip
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecTo To4YeK. buccekrpuca yria U CepeIuHHbINA NEPIEHIUKYIAP
K OTpPE3Ky KaK T€OMETPUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb M KpyT, XOpJla U AUAMETP, UX CBOWCTBA. B3auMHOE pacrnosoxeHue
OKpPYKHOCTH M mnpsMon. KacarempHas M ceKymas K OKpPYXHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KVIACC

YereipéxyronpHuki. [lapamnenorpamm, ero nmpusHaku U CBOMCTBa. YacTHbIE

Cilydau mapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX NPHU3HAKH U
CBONCTBA.

Tpaneuusi, paBHOOOKasi Tpamneuus, €€ CBOWCTBa W mpuzHaku. lIpsimoyronpHas
Tpanenus.

Meron ynBoeHus wmeauanbl. lleHTpaneHas cummerpus. Teopema Daneca u
TeopeMa

O MPOIMOPUMOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[TonoGue TpeyronsHUKOB, KO3 duimeHt noxoodus. [Ipusnaku mogoOus

TPEYroabHUKOB. [IpuMeHeHune nogo0us npu penieHuy NpakTUIECKUX 3a1ad.

CaoiicTBa miomaaei reomerpuyeckux ¢puryp. opmyiibsl s miomaim

TPEYroJibHUKA, MapajuiesorpaMma, pom0a u Tpaneuud. OTHOIIEHHUE TUTOIIA1en

10
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mOoJ00HBIX (UTYP.

Brruncnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM

Oymare.
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70

Teopema ITudaropa. Ilpumenenne Teopemsl [Iudaropa npu permeHuu

NPAaKTUYECKUX 3a/1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO YIJIa MPSMOYTOJIBHOIO TPEYTOJIbHUKA.

OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpHUTrOHOMETpUYeCKHe (YHKIIUH
YTJIOB

B 30°, 45° u 60°.

BrniucanHble U IEHTPANIbHBIE YTIIBI, YTOJI MEXKAY KACaTEIbHOW U XOPJIOH. YTIIbI

MEXIy XOpAaMy U CEKyIIMMHU. BOUCaHHbIE W ONUCAHHBIE YETHIPEXYTOJIbHUKH.
BzaumHuoe

pacrojoKeHue IByX okpykHocTel. Kacanue okpyxkHocteil. OOuiue kacaTenbHbIC
K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE

TOX1eCTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. Permenne

MPAaKTUYECKUX 3a/Jad C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB.

[TpeoOpazoBanue noaodus. [lomo6ue COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema o Mpou3BEAEHUH OTPE3KOB XOPI, TEOPEMBI O IIPOU3BENCHUN OTPE3KOB

CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, 1nmHa (MOAysIb) BEKTOPa, COHANIPaBICHHbIE BEKTOPHI, MPOTUBOIOI0KHO

HaIlpaBJEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
onepauuu

HaJ BeKTopamu. Pa3nokeHne BEKTOpa N0 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopannate! Bektopa. CkamsipHOE NPOU3BEIECHUE BEKTOPOB, TPUMEHEHUE

JUTSL HAXOKJICHUSI ITTUH U YTJIOB.

JlekapTOBBI KOOPAWHATHI HA TUIOCKOCTU. Y PaBHEHHS IPSIMOM U OKPYKHOCTH

B KOOpJIMHATAX, IEPECEUEHUE OKPYKHOCTEN U NpAMbIX. MeTo ] KOOpAUHAT U €ro

IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKpyXHOCTH. ['pamycHas w paauaHHas
Mepa

yIJIa, BBIYMCIICHUE JUIMH AYT OKpYyKHOCTEeH. Ilimomans kpyra, ceKkropa, CerMeHTa.

JIBUKEHUs MJIOCKOCTH U BHYTPEHHUE CUMMETPUU GUTYp (3JIEMEHTAapHBIE

npeactasienus). [Tapannensubiit nepenoc. [loBopor.

11
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ITPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3ylbTaTBl OCBOCHHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUYECKHE (PUTYpPBI, ONPENECISITh MX B3aUMHOE
pacnoyioKeHue, Uu300pakaTh TreoMeTpuueckue (UTypbl, BBINOJIHATH  UYEPTEXKH
[0 YCIOBHUIO 3a1add. V3MepsiTh JMHEWHBbIE W YIJIOBBIE BEIWYMHBL. Pemarh 3amaun
Ha BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HH, DPa3MEpOB NPUPOAHBIX OOBEKTOB. PaznmnuaTh pasMepbl 3TUX OOBEKTOB
T10 TIOPSJIKY BEJINYHHBI.

CTpouTh 4epTeKH K FEOMETPUIECKUM 3a/1a4aM.

[Tosb30BaThCs NMpU3HAKAMKU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOMCTBA PaBHOOCAPECHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOANTE JOTMYECKUE PACCYXKICHUS C HCHOJB30BAHUEM T'€OMETPUYECKHUX
TEOpEM.

[lonb30BaThCsl  TNpU3HAKAMH  PABEHCTBA  IPAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEAEHHON K THUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJbHUKA,
B PEIICHUU I'€OMETPUUECKUX 3a/a4.

OnpenensaTh mapauiebHOCTh IPSMBIX C TMOMOIIBIO YIJIOB, KOTOpPBhIE 00pa3yeT
¢ HUMM cekymada. OnpenensaTh NapayIeIbHOCTh MPSIMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3aaumn Ha kieT4aToit Oymare.

[IpoBOUTH BHIYMCIICHUS U HAaXOJUTh YUCJIOBBIE U OYKBEHHBIC 3HAUYEHUS YTJIOB

B T€OMETPUUYECKHUX 3aJ1ayaX C HCMOJIb30BAHUEM CYMMBbI YTJIOB TPEYTOJbHUKOB H
MHOTOYTOJIBHUKOB, CBOMCTB  YIJIOB, OOpa30BaHHBIX TIPU TIEPECEUYCHHHM  JIBYX
MAPAVIEIBHBIX PSAMBIX CEKYILEH. PemaTh MpakTUHYeCKre 3aJ1a4i Ha HaXOKICHUE YIJIOB.

Bianerp TNOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONPENEIATh
OMCCEKTPHUCY yTila U CEPEIUHHBIN MEPIICHINKYIISP K OTPE3KY KaK TeOMETPUIECKUE MECTa
TOYEK.

DOopMyJIMPOBATH OIPEACIICHUS OKPYKHOCTM M Kpyra, XOpJIbl W JHaMeTpa
OKPY)KHOCTH, IIOJIb30BaTbCAd MX CBOMCTBAMHU. YMETh IPUMEHSATH OSTH CBOMCTBA
MIpY PEILLICHUY 3a/a4.

Brnanets moHATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lomp3oBaThcs ¢dakTamMu O TOM, YTO OHMCCEKTPHCHl YIJIOB TPEYroOJbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, MU O TOM, UTO CEPEANHHbBIC NEPIEHIUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp mnoHsiTHEM KacaTebHOM K OKPYKHOCTH, TOJIb30BaThCS TEOPEMOU
0 TIEPIECHANKYISIPHOCTH KacaTeJbHOW U paauyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tosnb30BaThCS MPOCTEHIIMMUA T€OMETPUYECKUMH HEPABEHCTBAMHU, IMOHUMATh HX
IIPAKTUYECKUU CMBICIL.

12
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[IpoBOANTH OCHOBHBIE T€OMETPUYECKHE MOCTPOEHUS C IOMOIIBIO LUPKYJIS U
JIMHENKU.

[IpenmMeTHBIE pe3yabTaThl OCBOEHHSI MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOILHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS
UX CBOMCTBaMU IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHATh CBOMCTBA TOYKHM MEpPECEYCHUs] MEIUaH TPEyrojbHUKa (IIEeHTpa Macc)
B pPEIICHUH 3a/ay.

Brnaners noHsaTHEM CpelHEN JTMHUM TPEYTrOJIbHUKA W TPAIElUH, IPUMEHSITh UX
CBOMCTBa MpHU peUIeHUU reomeTpuyueckux 3anad. [lomb3oBaThesi Teopemoit Dareca

U TEOpEeMOM O NPONOPLUUOHAIBHBIX OTpE3KaX, IPUMEHATh HX Ui PELIEHUs
IIPaKTUYECKUX 3a7a4.

[IpuMeHATh mNpU3HAKU MOAO0OUS TPEYrOJbHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a7ad.

[lonb3oBaTbea Teopemoir Iludaropa mnsg  pemieHUss TEOMETPUUYECKUX U
npakTUYeckux 3agady. CTpOUTh MAaTEMaTHYECKYI0 MOJENIb B IMPAKTUYECKUX 3a7ayax,
CaMOCTOSITEJIBHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

BrageTs NOHATUSAMU CUHYCA, KOCUHYCA M TAHT'€HCA OCTPOTO yria NpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCS ITUMU NOHATHIMU JJI PELICHUS MPAKTUUYECKUX 3aad.

Boruncnate (pa3nuuHbiMH crioco0aMu) IUIOLIa[b TPEYroJibHUKA M IUIOUIaad
MHOTOYTOJIbHBIX (Uryp (IOJB3ysCh, I/I€ HEOOXOAMMO, KaJlbKyIsITOpoM). IIpumeHsTsh
NOJIyYCHHBIE YMEHUS B TPAKTUYECKUX 33]1a4ax.

Bragers NOHATUAMM BIMCAHHOTO U IEHTPAIBHOTO YIJa, UCHOJIb30BATh TEOPEMBI
0 BIIMCAHHBIX YIJIaX, yriaxX MEeXy XOpAaMH (CEeKYIIMMHU) U yIJie MKy KacaTelbHOU U
XOpJOM MPH PEIICHNH TeOMETPUUYECKUX 3a/1a4.

BiiageTte MOHATHEM OINHWCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTONbHUKA MIPU PELLICHUH 3a]1a4.

[IpuMeHATh MOTyYeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HM W IPOBOJUTH COOTBETCTBYIOIIME  BBIYHMCIICHHUS
C TMpPUMEHEHHEM TO0J00MS W TPUTOHOMETPUHU (IMOJIB3YSICh, TI/A€ HEO0OXOIHUMO,
KaJIbKYJIITOPOM).

[IpeameTHBIC pE3yJabTAaThl OCBOCHHUS TMPOrPaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLIMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3IuYHbIE 3JIEMEHTHl NPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEUIEHUE MNPSAMOYTOIbHBIX
TPEYroJbHUKOBY»). HaxomuTe (Cc MNOMOIIBIO KaJbKyJISTOpa) [JJIMHBI UM YIJIbl

JUTS. HETaOJIMYHBIX 3HAUYCHUH.
[Tonb3oBaTbes (opMylnaMu TPHUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUISl HAXOXJEHHS COOTHOLIEHWHA MEXAY TPUTOHOMETPUYECKUMU
13
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BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [UISl HAXOXACHHUS pPAa3IHYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPHU PEIICHUN
F€OMETPUYECKUX 3a]ay.

Brnagers moHsTHSMU TpeoOpa3oBaHUs MOJA00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaThesi cBOMCTBaMM MOJI00MS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTH YTJIbl y TOJI00HBIX puryp. IIprumeHsTs cBOMCTBa MOA00US
B MPaKTUYECKUX 3aJadyax. YMETb MPHUBOAUTH MPUMEPhl MOJOOHBIX (QUTYp
B OKPYXaIOIlIEM MUPE.

[Tonp30BaThCad TEOpEMaMH O IPOU3BEACHUU OTPE3KOB XOpA, O IPOU3BENCHUU
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcs BEKTOpAaMH, TOHUMATh UX T€OMETPUUECKUNA U (PU3UUECKUI CMBICI,
OPUMEHATh KX B pPEUICHUU TEeOMETpUYEeCKUX U (usnueckux 3anad. lIpumeHsTh
CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0XKJICHUS JIJIMH U YTJIOB.
ITonb30BaTbCd METOIOM KOOPAMHAT HA IJIOCKOCTH, NPUMEHATh €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3a7a4.

BraneTs NOHATHSIMU MPAaBUIBHOTO MHOTOYT'OJIbHUKA, UTUHBI OKPYXHOCTH, JJIMHBI
YT OKPY>KHOCTU U PaJUaHHON MEpbl yIiia, YMETh BBIYUCIATH IUIOLIAAL KPyTra U €ro
yacteil. [[puMeHsTh NoydeHHbIE YMEHHS B IPAKTUYECKUX 3a]1ayax.
Haxonutb ocu (M1 UEHTPBI) CAMMETPHUH (PUTYP, IPUMEHSTh IBHKEHHS ITIOCKOCTH
B IIPOCTEHIINX CIIyYasX.

IIpuMEHSATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTHYECKUE MOJENH
JUIsL  3aa4  peajbHOM JKM3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpUMEHEHHWEeM TMoJa00Uusi M TPUTOHOMETPUYECKUX (DYHKIHMN (TONB3YsACh, TJe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

14
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
HanmenoBanme paznena |KomudecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreiimme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U reOMETPHUYECKUE Pacno3HaBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTBHI. ONnpeAe/siTh UX B3aUMHOE PACIOJIOKEHHUE, BHINIOJIHATD
r€OMETPUYECKUX BEIUYHH MHOroyrojasHuK, 4epTEK MO YCIOBUIO 33/1a4U.
JIOMaHasl. IIpoBoaMTH NpOCTENIINE TOCTPOEHUS C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKU.
BEPTUKAJIbHBIE YTJIbI. M3mepsaTh TMHENHBIE U YTJIOBBIE BEJIMYUHBI T€OMETPUYECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OnpenensiTb «Ha r71a3» pa3Mepbl pealbHbIX 0ObEKTOB,
yepTeKamHu. NPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEPOB.
N3mepenue nHeWHbIX | PemaTh 3a1aun Ha BHIYUCIICHUE JIMH OTPE3KOB U BEIMYUH

Y YIJIOBBIX BEJIWYMH,
BBIUHCIICHUE OTPE3KOB
Y yIJIOB

YTJIOB.

PemaTse 3a/1a4u Ha B3aMMHOE PacIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYroJIbHUKAX U

Pacno3HaBaTh napsl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexkax (C yKka3aHUEM IMPU3HAKOB).

15
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MIEPBUYHBIC
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOIICTBO MEIMAHBI
IPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MIPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbIC 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoIBoaUTH Crie1cTBYS (PABEHCTB COOTBETCTBYOIIIX
DJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH ONPECICHUS: OCTPOYTOJIBHOTO,
TYMOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MEIUaHbl TPEYTONBHUKA; CEPEANHHOTO MEPIICHINKYIISIpa
OTpe3Ka; MepUMETpa TPEYroIbHHUKA.

@opmyIMpPOBaTh CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTexu, pelmaTh 322494 C IOMOIIbIO
HaXOXKJEHHUS PaBHBIX TPEYTOJILHUKOB.

I[IpumMeHsATH NpU3HAKU PABEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3a/1ayax.

Hcnoan3oBath 11udpoBbie pecypchl AJIs HCCIeI0BAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBHCS € HICTOPUEN Pa3BUTHS TEOMETPHUH
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[lapannensHble NpsIMBIE, 14 [lapaiensHbie D®opMyJIHPOBATH NOHATHE TAPAIIIETBHBIX ITPAMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOJUTH MMPAKTUYECKUE IPUMEPBI.
Hakpecrt nexammue, M3yuaTh cBOCTBa yIJIOB, 00pa30BAHHBIX MPU NTEPECEUECHUH
COOTBETCTBEHHBIE U napasuieNIbHbIX MpsAMbIX cekymei. [IpoBoauTs
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJbCTBA NAPALIECIBHOCTH ABYX IIPSAMBIX C TOMOIIBIO
00pa30BaHHbIE YIJI0B, 0Opa30BaHHBIX IPU NEPECEUECHUH ITUX MPAMBIX
IIpY [IEPECCYCHUN TPEThEU MPAMON.
napajuIeIbHbIX BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). HaxoauTsb unciioBbie 1 OYKBEHHBIE 3HAUECHHUSI YTIIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
IPSAMOM.
Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX HOCTb, XOp/1a U DopMyJIHPOBATH ONPEACICHUs . OKPYKHOCTH, XOP/IbI,
['eomeTpuueckue JIHAMETP UX CBOMCTBA. JIMaMETPa U KacaTeabHOU K OKpy)HOCTH. M3yuaTh nx
[MOCTPOCHUS KacarenpHas CBOMCTBA, PU3HAKHU, CTPOUTH YEPTEHKH.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHOJIB3YH LM (pPOBLIE
OKpy>KHOCTB, pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP

BIIMCaHHas B YIOJI.

OKPYHOCTH, BIMCAHHOMN B YTOJI; PABEHCTBO OTPE3KOB

17
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEANHHBIN
NEePIEHAUKYIISIP
KaK FreOMETPUUYECKUE
MecTa TOYEK.
OKpy>XHOCTb,
OMKCaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy>XHOCTb,
BIIMCaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 11 nokazarenbCcTBa TEOPEM

0 TepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomompo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHINKYIISIPa TaHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
MePICHIUKYJIIPHON JaHHOM MPSMOM; OMCCEKTPHUCHI JAHHOTO
yIJia; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM 3JIECMEHTAM.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN

[ToBTOpEeHue, 00001IIICHNE 4 IToBTOpEHUE 1 PemaTh 3a1aum Ha MOBTOPEHUE, UITIOCTPUPYIOIINUE CBS3U
3HAHUH 0000IIIeHE OCHOBHBIX | MEXIY Pa3IMYHBIMH YacTsIMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kjacca
OBIIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME

18
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8 KJIACC
HaunmenoBanue paznena | KonmaectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeTbIpEXYTOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTtHble ciryuan DopMyJIHPOBATH ONPeIeICHUA: TapAIIIEIOrpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tparelnuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tparneuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), ux Jloka3pIBaTh U UCNOJIB30BATH NPH PEeIICHUHU 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoOOKas u Tpareuuu, NpsIMOyTrOJIbHON TpaneLyu.
MPSIMOYTOJIbHAS IIpumeHs T METOA YABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoan3oBarth 11 poBbie PECYpPCHI I UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MEIMAHBI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
enTpasnbHas
CUMMETpPHUS

Teopema Pasieca u TeopeMa 15 Teopema Qarnecau IIpoBoaAUTH MOCTPOEHUSI C TOMOIIBIO HUPKYJIS U INHENKHU

0 IPONOPLIMOHAIIBHBIX TeopemMa C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MOJ00HbBIC
TPEYTOJIBHUKA

O TIPOTIOPIIMOHAJIBHBIX
OTpe3Kax.

Cpennsig TuHUA
TPEYrOJIbHUKA.

0 IIPONOPLHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTH JOKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAOTCA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIVHUSL.
[IponopumoHaibHbIE
OTPE3KHU.

IlenTp Macc

B TPEYTOJIbHHKE.
[Tono6ubIe
TpEyroJbHUKU. Tpu
MpU3HaKa noo0us

CBSI3b C IIGHTPOM MAacC, HAXOAUTh OTHOIIIEHHE, B KOTOPOM
MEMaHbl AETSATCS TOUKON UX TepeceUeHHUS.

HaxoanTsb no1o0HbIe TPEYTOJIBHUKH Ha TOTOBBIX YepTekKax
C YKa3aHHEeM COOTBETCTBYIOUINX MPU3HAKOB MO100US.
Pematsb 3aga4u Ha 0100HBIE TPEYTOIBHUKHU C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
MOTI00HBIX TPEYTOJIHLHUKOB.

IIpoBoanTh 10KA3aTEIBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MUS.

TPEYTOJIHHUKOB. Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
[Ipumenenne IIpyMeHATH NOTydYEeHHBIE 3HAHUS IPU PEILICHUN
no00ous F€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.
MIPU pelICHUU 3HAKOMUTBHCS C HCTOPHEl pa3BUTHUSI TEOMETPUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00IIICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpbI), (POPMYJTHPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHUKA, TPAIeIIUU U3 GOPMYJIIBI TUTOIIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpaMmma, BoiBoguTh hOpMYIIBI MIIOMIAN BEITYKIOTO
TpareIuy. YETBIPEXYTOJIbHUKA Yepe3 AUArOHAIN U YOI MKy HUMHU.
Brrunciienune Haxoautp momaan Guryp, n300pa>kEHHBIX HA KJIETYATOM

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCIOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
JOCTpaviBaHUE.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa
BCIIOMOTaTEJILHOU
TUIONIATH

Pa3oupaTh npuMepbI UCTIOTH30BAHUS BCIOMOTATEIbHON
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a/1ad.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh TIonanayd pa3IndHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha UIONIAIb C TPAKTUYECKUM

coJiep KaHueM

Teopema [ludaropa u
Haydaja TPUTOHOMETPUHU

10

Teopema [Tudaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUICCKHIX
GyHKIUNA OCTPOTO
yTi1a IPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
TPUTOHOMETPHUECKUE
COOTHOIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHYECKOE
TOX]IECTBO

Joka3biBaTh TeopeMy [ludaropa, ucnoabzoBarsh €

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyIMPOBaAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
(YHKIIMI OCTPOro yriia, HpOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yraaMu B 45° n 45°; 30°
u 60°.

Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO JJI1 HAXOKICHUS
COOTHOIICHUIN MEXAY TPUTOHOMETPUUECKUMU PYHKIUAMHU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpumMeHATH NOJIy4eHHbIC 3HAHUS U YMEHHUS [TPU PELICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMMTBCS C HCTOPHE pa3BUTHSI TEOMETPUU
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Bnucannsie n
LEHTPaJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPJIOH.

Yl MexIy
XOpJlaMu U
CEKYILIAMHU.
Bnoucannsie n
OIMCAHHbBIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOMCTBA.
IIpumenenue 3Tux
CBOMCTB

MIpY PELICHUU
F€OMETPUUYECKUX
3ajad4.

BzanmMnoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEHN

®opMyIMPOBATHh OCHOBHBIE OINPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pPECYpPCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U NPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX IIOHATHA U | MEXKIY Pa3INYHBIMH YaCTIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAHUMN
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME

23



®enepanpHas paboyas mporpamma | Maremaruka. 5—9 knaccel (0a30BbIi YPOBEHB)

9 KJIACC
HanmenoBanue paznena | Komuuecto OcHoBHOE OcHOBHBIE BU/JIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNBbIX U IPSIMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroHOMeTpuHM (hopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, HopMyJIa TIIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEYTOJILHUKOB. AUAroHaJii U Yroja MCxXay HI/IMI/I)
IIpakTHuecKoe PemiaThb TpeyroabHUKMY.
IpUMEHEHNE Pemath npakTuyecKkue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3ZOBAHUS TTOTO0USI.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. npu npeodpa3oBaHUM MOJ00HUS.
B OKPY>KHOCTHU COOTBETCTBEHHbIE Haxoauth npumepbl mo00us B OKpYyKaroiei
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOIH30BaHUEM MOJ00HBIX TPEYTOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHUCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 BYM
HEKOJUTMHEAPHBIM
BEKTOpAM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOM3BEICHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIEHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (IepeMEICHNE) U
bu3nueckuii (cuiia) CMBICIBI BEKTOPOB.

3HATh onpejiesieHUs1 CyMMBI U pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCIeI0BATh
r€OMETPUYECKUN U (PU3MUYECKHI CMBICIBI 3TUX OTEpaIuil.
Pematb reomMeTpuiecKue 3a1a4u C UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP 110 JBYM HEKOJIMHEAPHBIM
BEKTOpaM.

Hcnoapb30BaTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB,
BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.

BbIyHMCcasTh CyMMY, pa3HOCTh U CKaJISIPHOE MTPOU3BEICHNE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHSITH CKaJIsIPHOE TPOU3BEICHUE TSI HAXO0XKICHUS
JUTMH ¥ YTTIOB
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUIVH U YTJOB.
Pemtenne 3amau

C MMOMOIIIBIO BEKTOPOB.

[IpumeHeHue BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MTPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHUS
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IIPU PELICHUU
F€OMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, AEKaPTOBBIX KOOPAMHAT TOUYKH.

BbIBOAMTH ypaBHEHHE NPSAMOU U OKPYKHOCTH. BblaeasiTh
IIOJIHBIN KBaJpaT I HAaXOKJACHUS LEHTpa U pajguyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3aga4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEH C IIOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOKCTBA YIrI0BOro KO3 PuimeHTa npsamoi
[P PELIEHUU 3a]1a4, JJIs1 ONPEJEIICHUS PACIIOIOKEHNUS
IPSIMOIA.

IIpuMeHATh KOOPIMHATHI IPU PELICHUU T€OMETPUUECKUX U
NPaKTUYECKUX 3a]1a4, JJIsl TOCTPOSHUSI MaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMosb30BaThCA 111 TOCTPOEHUSI U UCCIIEIOBAHUN
U(POBBIMU PECYPCAMH.

3HAKOMUTBCS C HCTOPHE pa3BUTUS TEOMETPHUH
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH U
MJIOIIAb KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucmao n. Jlnuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONPEICICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh UX JIEMEHTHI.

IToab30BaThLCA NOHATHEM JJINHBI OKPY>KHOCTH, BBG,ZIéHHI)IM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJIATh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

K IpajlyCHOM 1 HA00OpOT.

OmnpenesasaTs miomans Kpyra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUIsL JUTAH YT, IUIOLAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauTs 1101maay B 3a1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

IIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, HILTFOCTPUPYIOIIME TOHATHS
JBUYKCHUS.

DopMyJIHPOBATH ONIPEAEIICHUS TaPAJUICIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOJUTh HEMOJABKHBIE TOUKHU.

HaxoauTh 1eHTpBI M OCU CUMMETPUIA TPOCTEUITUX (DUTYDP.
IIpumeHsaTh napauiesIbHbII IEPEHOC U CUMMETPHUIO IIPU
pEIICHNN TeOMETPUUECKUX 3a/1a4 (pa3ouparh MpuUMeEpHI).
Hcnoab30BaTh 1JIs1 IOCTPOCHUS U UCCIIEIOBAHUI
1u(POBBIE peCypChl

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATH3aINs 3HAHUU

[ToBTOpEHUE
OCHOBHBIX MTOHATHUU U

OnepupoBaTh NOHATUSIMU: (DUTYpa, TOUKA, IPSIMasi, yTo,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
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METOJ0B KypcoB 7—9
KJ1accoB, 00001eHne
U CUCTEMATU3ALINS
3HAHUU.
[Ipocreiimme
TrE€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
F€OMETPUYECKUX
BEJIMYNH.
TpeyroabHUKH.
[TapannensHbie 1
NEPIICHIUKYIISIPHBIE
npsIMbIE.
OKpY»XHOCTB U KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
OMKCAHHBIE
OKPYXHOCTHU
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTBb.
YeThIpEXYrOJIbHUKHY.
Bniucannsie

TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKTpuca 1 BHICOTA TPEYTOJIbHUKA, TApaIJICIOrpamMM,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, TpaIelus; OKPY>KHOCTb,
KacarelibHas, paBEHCTBO U Moj00ue Gpuryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSMBIX, YTOJI MEXAY MPSIMBIMU, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJIOIIA/b, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEpUMETPA U IIOIIAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TLTOIIAIU KpyTa,
00BbEMa MPSMOYTOJIBHOTO MapajieJenumnesa.
OnepupoBarb NOHATHAMM: IPSMOYTOJIBHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPECTABJICHUS TaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYeOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NIOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBI3€M MEXIY Pa3IMUHBIMU YaCTSIMU Kypca.
BriOupaTh MeToA 1Jis pelIeHHs 3a/1auu.

PemaTh 3a1a4m 13 NOBCETHEBHOM KU3HU

28



cACpaiIbHasd paooydasd IporpaMma areMaTuka. 5—9 xiaccel (0a30BBIN OBCHb
D 0 M 5-9 0

Y ONMCaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pentenne o0Ommx
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmwxenus. [Togobue.
Cummerpus.
[Tmomans.
Brruncienune
orontane. [ momaan
Mo1I00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa, 9 kiacc/ Maxkaperues F0.H., Munmatok H.I'., Hemkos K.W. u apyrue; nox penaknuent TemsikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3natenbpcTBo «IIpocBemenne»

» AnreOpa, 8 kinacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemikos K.U. u npyrue, Akiuonepaoe o0miectBo «M31aTeascTBo
«IIpocsemenue»

* Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MakaperueB FO.H., Munarox H.I'., Hemkos K.W. u
npyrue; nox pea. Tensikoeckoro C.A., AkunonepHoe odmectso «M3natensctBo «IIpocBemnienue»

* MaTtemaruka. Anredpa: 8-i kiacc: 6a30BbIl ypoBeHb: yueOHUK, 8 kinacc/ MakapeiueB FO.H., Munatok H.I'., Hemkos K.W. u
npyrue; nox pea. Temsikoekoro C.A., AkunonepHoe obmectso «M3natenbctBo «IIpocBenienne»

* Maremaruka. Anredpa: 9-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ MakapsiueB FO.H., Munmtox H.I'., HemkoB K.U. u
npyrue; nox pea. TemsikoBckoro C.A., AkiimonepHoe obiectBo «M3aarenbetBo «IIpocsemnienuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/
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