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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpusi Kak OIMH M3 OCHOBHBIX pa3/I€NIOB IIKOJbHOM MaTEMaTUKH,
MMEIOIUNA CBOEH LEIbI0 00ECIeYUTh U3YyUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHW W B3aMMHOE pACIOJIOKEHUE, ONUPAEeTCsl Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUI0. LIeHHOCTh N3y4eHMs] TEOMETPUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHUs 3aKIIOYAeTCsl B TOM, UYTO OOYyYalOLIUMHCA Y4YUTCA
MIPOBOJUTH J0Ka3aTeIbHbIe paccyXIeHus, CTPOUTh JIOTUYECKUE
YMO3aKJIFOUEHHUs,  JIOKa3blBaTb WCTUHHBIE  YTBEPXKACHUS U  CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKACHHUS «OT MPOTUBHOTO,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIMPOBATH OOpATHBIE YTBEPKICHHUS.

Bropoli 1enpio M3yueHuss TeOMETPUM SBISIETCS MCIOJb30BaHHE €€ Kak
WHCTPYMEHTA MIPH PEIICHUHM KaK MaTeMaTUUYECKHX, TaK U MPAKTUYECKUX 3a/1ad,
BCTPEUAIOIIMUXCA B pealbHOM ku3HU. OOydaromuiicss [OJDKEH HaydyuThes
OMPEJIENUTh TEOMETPUUECKYIO (PUTYpPY, ONMHUCATH CIOBAMU JAHHBIA YEPTEXK WU
PUCYHOK, HAWTH IUIOIIA]b 3E€MEIbHOTO YYacTKa, pacCcyuTaTb HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst Wi TpeOyeMble pa3Mepbl Trapaxa s
aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTEIbHAS JIUHUS B
U3ydeHur reomeTpuu. llpu pemeHun 3amady  NPAKTHYECKOTO XapakTepa
oOydJaroImuiicss YYUTCS CTPOMTh MaTeMaTHYeCKHMEe MOJEIM  peajbHBIX
KU3HCHHBIX CHUTYaIlMi, TPOBOJUTHh BBIYMCIICHUS U OIICHUBATh aJ€KBATHOCTH
MOJIYYEHHOT'0 pe3yybTaTa.

KpaitHe BakHO MOAYEPKUBATH CBSI3M T'€OMETPUU C JIPYTUMH YUeOHBIMU
npeaMeTaMHd, MOTHMBHPOBATH MCIOJIb30BATh OMPEACICHUS T'€OMETPHUUECKUX
buryp um MOHATHIA, JAEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYEHHBIX YMEHUN B
¢usnke W TexHuke. DTU CBSI3M HauOoliee SIPKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpuyeckue cooTHomeHus», «Mertox koopauHat» u «Teopema
[Tudaropar.

VY4eOnbiit kypc «l'eomeTpus» BKIIOUAET CIEIYIOIINE OCHOBHBIE pa3/eibl
compepxkanms: «l'eomerpudeckue Qurypel M uX CcBOWCTBa», «M3mepenue
F€OMETPUYECKUX BEIUYUH», «JleKapTOBBI KOOpPAMHATHI Ha IJIOCKOCTHY,
«BekTopb», «JIBUKEeHHS TII0CKOCTHY, «IIpeodpazoBaHust mog00uMs».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBomutcss 204 daca: B 7
Kkiacce — 68 yacoB (2 yaca B Hexmenwo), B 8§ kiacce — 68 yacoB (2 yaca B
Henmenwo), B 9  wimacce — 68 wyacoB (2 4Waca B HENEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauvanenbie monsTuss reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL.
Bupael yriioB. BeprukanbHble U cMexHbIE yIuibl. buccekrpuca yria. Jlomanas,
MHOTI'OYToJIbHUK. IlapannenpsHOCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPHUHU.
IIprMepsl CUMMETPUU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TTOMOIIBIO IUPKYJIS U JUHEUKHU. TPEyroJbHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHbIE W PaBHOCTOPOHHUI TpeyroidbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa W TMpU3HAKKM PABHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W TpU3HAKKM NapauiedbHbIX nOpsAMbix. CymMma  yrios
TpeyrojibHuKa. BHenIHue yriel TpeyrojbHUKa.

[IpssMoyronbHBIA TpeyroibHUK. CBOWCTBO MEIHAHBI MPSIMOYTOJIBHOTO
TPEyrojibHUKa, IPOBEAEHHOM K  rumnoreHys3e. [lpusHaku  paBeHCTBa
IPSMOYIOJIBHBIX TPEYrOJBbHUKOB. [IpAMOYronbHBIM TPEYroJIbHUK C YIJIOM B
30°.

HepaseHcTBa B reoMerpun: HEpABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa O OOJIbIIeM yrie U O0JbIlIe CTOPOHE TPEYroJbHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomerpuueckoe MecTo TOYEK. buccekTpuca yriia U CEpeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpJa M JuaMeTp, HX CBOWcTBAa. B3anMHoe
pacIONIOKEHUE OKPYXKHOCTH M npsaAmoi. KacarenbHas u  cekymas K
OKpYXHOCTH. OKpYXHOCTb, BIIMCaHHas B yroi. BnucaHHas u onucaHHas

OKPYXHOCTH TPEYTOJIbHUKA.
8 KUIIACC

Yerbipéxyronpauku. Ilapamnenorpamm, €ro mNpU3HAKM MW CBOWMCTBA.
HacTHble Ciydad MapauieiorpaMMoB (IIPSIMOYTOJIBHHK, pOMO, KBAjapaT), HX
NpU3HAKU W CBOWCTBA. Tpamenus, paBHOOOKas Tpamerusi, €€ CBOWCTBa U
npu3Haku. [IpsMoyronbHas Tpanenusi.

Meton yaBoenust meauansl. Llentpanbnas cumMmerpus. Teopema Paneca u
TEOpEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuKa.

[Tonobue TpeyroapHUKOB, Kod(duiuent nomodbus. I[lpusnaku nomoOus
TPEYroJdbHUKOB. [IprMeHeHne mogo0us nMpyu pemeHny MPakTHIeCKUX 3aad.

CaoiicTBa Twiomaaeil reomerpudeckux Guryp. @opmynbl IS IUIOIMIAINA
TpEYroJibHUKA, TapajuierorpaMma, pomoba u tpaneruu. OTHOIEHNE TI0MAaeH
MOoT00HBIX GUTYP.

Brluncnenne momaned TPEYroabHUKOB W MHOTIOYTOJBHMKOB — Ha
KJIET4aTOM Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr [ludaropa mpu pemenun
MMPAKTUUYECKUX 3a7a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yria MPsIMOYTOJIbBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMEeTpuyeckue (HyHKIUU
yriioB B 30, 45 u 60°.



Brnyucanuble ¥ LEHTpaIbHBIE YIVIBL, YIOJI MEXAY KacaTelIbHONM U XOpAOM.
Yrael Mexay XopJamMud U CeKyIUMMHU. DBriMcaHHble M ONMCaHHBIC
YETBIPEXYTOJIBPHUKU. B3auMHOE pacnosiokeHHue IBYX OKpykHocTeu. Kacanwme

oKpykHOCTeH. OOI1IKe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.
9 KITIACC

Cunyc, xocuHyc, TaHreHic yriamoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIBI TPUBEACHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienne mpakTHYeCKMX 3a7ad C HMCIOJB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6usi. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TpPOU3BENECHHM OTPE3KOB XOPA, TEOPEMBI O NPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPaTE KACaTEIbHOM.

BekTop, gnmuHa (MOJyJb) BEKTOpa, COHANpPABICHHBIE  BEKTOPHI,
IPOTHUBOIMOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaMU HAJl BEKTOpaMH. Pa3nokeHne BeKTopa Mo AByM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CKansipHOE NMPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOpPIMHATHI HA IJIOCKOCTH. YPaBHEHHUS TPSIMOA H
OKPYXXHOCTH B KOOpAHMHATaX, MepeceuyeHue OKpPYKHOCTeH M mpsMbiX. Mertoa
KOOpPJIMHAT U €T0 IPUMEHEHHUE.

[IpaBunbHble MHOTOYrojiibHUKHM. JlnMHAa OKpykHOCTU. ['pamycHas u
paguaHHas Mepa yrila, BBIYMCIEHUE UIMH IyT OKpyxHocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS MJIOCKOCTH M BHYTPEHHHE CUMMETpUU QUTYp (dJIeMEHTapHbIC
IpeJCTaBICHU ). [TapannenbHbIi MIEPEHOC. [ToBoporT.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUS NPOrpaMMbl YYeOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MAaTE€MAaTUK{, LEHHOCTHbIM OTHOLIEHHEM K JIOCTHKEHUAM POCCHMCKHX
MAaTE€MATHUKOB U POCCUICKONM MaTeMAaTUYECKON IIKOJbI, K UCIOJIb30BAaHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro mpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
Pa3IUYHBIX  CTPYKTYp, SBJCHHWH, TMpoOLENyp TPakKIAaHCKOro OOIIeCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO ITHUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHHWEM BAXKHOCTH MOPAIBHO-3THUYECKUX MPUHLIMIOB B JEATEIbHOCTH
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW HAa AaKTUBHOE YYacTUE B PEUICHWH MPAKTHUYECKHUX 3a/1ad
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTUYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIEIIHOW MpodeccnoHanbHON
JESITEIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
[OCTPOEHUEM HWHAUBUAYAIBHON TPACKTOPUM OOpa3oBaHMsI U KU3HEHHBIX
IUIAaHOB C Y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aay, PEUICHUH, pacCyKIeHUN, YMEHUIO BUJETh
MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpEeJCTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIbI
U 001ecTBa, MOHUMAHUEM MaTeMAaTUYECKOW HayKH Kak c(epbl 4eIoBeuecKoil
NEATEIIbHOCTH, DTAIlOB €€ Pa3sBUTUA U 3HAYMMOCTH JJI Pa3BUTHS LMBUIN3ALINH,
OBJIAJICHUEM A3BIKOM MATEMaTUKM M MAaTeMaTUYECKOW KYyJIbTYpOM Kak
CPEACTBOM  IIO3HAHMS  MHpA, OBJIAJACHUEM IPOCTEHIIMMHU  HaBBIKAMU
HCCIIEI0BATEIbCKON NESTENBHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOPpMHPOBaHHE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MATEMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (310pOBOE IUTAHUE,
COQJIaHCUPOBAHHBIM PEXHUM 3aHATUNH M OTAbIXa, peryispHas (Qu3ndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIIMEN HA NPUMEHEHHE MATEMaTUYECKUX 3HAHUW I PELICHUs
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXAIOIEi Cpelibl, INITAHUPOBAHUS MTOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTranus K M3MEHAKWINMMCH YCJIOBHSM COLHMAJBHON U
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MTOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO NESITeIHbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIIEC
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUlO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUS U JeHCTBUsI, (OPMYITUPOBATH U OLICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyecKkue NecTBUA:

e BBISBIATH u XapaKTeprU30BaTh CYIIIECTBCHHBIC NpHU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHI, OTHOMICHUH MEXIy MOHSATHUSIMH,
bopMynHpOBaTH ONpPEEICHHS MMOHATUN, YCTAaHABIUBATh CYIIECTBEHHBIH
npu3HaK KiacCU(UKAIMU, OCHOBAHUS JIsi O0OOIIEHUS M CpaBHEHUS,
KPUTEPUH MPOBOIUMOI0 aHAJIN3A;

e BOCIPUHUMATh, (OPMYIUPOBATH U MPeoOpPa3OBBIBATH  CYXKIACHUS:
yTBEpJUTEIbHbIE W OTpUIIATEIbHbIC, €AMHUYHbBIE, YacTHbIe M oOIIue,
YCIIOBHBIE;

e BBIBISITH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTUBOpeunss B (akrax, JaHHBIX, HAONIOJACHHUSIX M YTBEPKICHHUAX,
npenjaratb  KpUTEpUM  [JI  BBISIBICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKHU, NETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh J0OKa3aTEIbCTBA MATEMATHYECKUX YTBEPKACHHUH (TPSMbIE U
OT  MPOTHBHOTO),  MPOBOJUTH  CAMOCTOSITEIBHO  HECJIOXKHBIC
JI0Ka3aTeIhCTBA MaTeMaTHUECKUX (haKTOB, BRICTpAaUBaTh apryMEHTAIIHIO,
NPUBOJUTh MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXaeHus;

e BBIOMpATH croco0 pemieHus] y4eOHON 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHS, BHIOMpATh HauOoJiee MOAXOMAMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/bCKue AeiiCTBUS !

e HCIIOJIb30BATh BOIIPOCHI KaK MCCIICOBATEIILCKUN HHCTPYMEHT TIO3HAHUS,
dbopMynHpoBaTH BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYHUE, MPOOIeMy,
CaMOCTOSATETILHO YCTaHABJIMBATH HCKOMOE M JaHHOE, (OpPMHpPOBAThH
TUTOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UIUIO, MHCHHUC;

e TMPOBOJUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIOKHBIN
DKCIICPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWUE IO  YCTAaHOBJICHHIO



OCOOCHHOCTECH MAaTEMaTUYEeCKOrO0 OO0BEKTa, 3aBUCHMOCTEH OOBEKTOB
MEX]ly COOOM;

caMOCTOsITeIbHO  (OpPMYyJIHUPOBATh  OOOOIIEHUS W BBIBOABI IO
pe3yibTaTaM TMPOBEAEHHOTO HAOJIONCHUS, WMCCIICIOBAHUSA, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAKKE BBIIBUTATH
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh M HW3OBITOYHOCTH HH(OpPMAIUU, ITAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BLIOMpPATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HWHTEPIPETHUPOBATH
uH(OpMaIIMIO Pa3TUYHBIX BUIOB U (HOPM MPECTABICHHUS;

BBIOMpaTh GOpMYy MpeacTaBieHUs HWHPOpMAIMKM U WLIIOCTPUPOBATH
peliaeMble 3ajlaud CXeMaMu, JuarpaMmMaMu, WHOW Tpadukod u ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MH(MOPMALUM TI0 KPUTEPHUSIM, MPEIAIOKEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHMMATh W (OPMYJIMPOBATh CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIEJSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX W IMTUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10
XOJy pEIICHUS 3a/1a4l, KOMMEHTHUPOBATh TOJYyUYCHHBIN pe3yJIbTaT;

B X0Jic OOCYXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIacMOM
TEMBbI, TPOOJIEMBI, pelaeMoil 3a/1au, BbICKa3bIBaTh HMJIEU, HAIlCJICHHbBIE
Ha TOUCK PEIICHUS, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH
IPYTUX YYacTHUKOB JMajora, OOHApyXHBaTh pa3jM4yhe€ M CXOJICTBO
NO3UIMH, B KOPPEKTHOH (opme dopMyaupoBaTh pa3HOIIACHs, CBOH
BO3paKCHHUS;

NPEICTaBIsATh  pe3yJbTaThl  pPEIIeHUs  3aJadd,  JKCIEPUMEHTAa,
UCCICIOBAHUS,  IPOEKTa, CaMOCTOATEIIbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI € Y4Y€TOM 3a7a4 TMpe3eHTAllMd U  OCOOEHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HUCIHOJb30BaTh  MPEUMYINECTBA  KOMAaHIHOW  H
UHAUBUAYaTbHON paboThl MpU PEIICHHH YYEeOHBIX MaTEMaTHYECKUX
3azay;

OpUHUMATh  1[€b  COBMECTHOM  JEATENbHOCTH,  IUJIAHUPOBAThH
OpraHu3allii0 COBMECTHON paboThl, pacmpenensTh BUAb pPadoT,
JIOTOBApHUBATKCS, 00CYKIaTh MPOIECC M Pe3ylbTaT paboThl, 0000mAaTh
MHEHHS HECKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMNIOBBIX (opmax paboTel (0OcyxaeHus, oOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JAPYTHE), BBIIOJHATH CBOIO YacTh
paboThl W KOOPAMHHPOBATH CBOM JCHCTBUS C JAPYTMMH YJ€HAMHU
KOMaH/Ibl, OIICHWBATh KA4eCTBO CBOETO BKJAJa B OOIMIMIA TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

CaMOCTOSITEILHO COCTABIISITh IUJIaH, alTOPUTM PEIICHUS 3aJa4u (WU ero
4acTh), BBIOUPATH CMOCOO PEIIeHHUS C YYETOM MMEIOIIUXCS PeCypcoB U



COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATh
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

e BIANETh CHNOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJSL Tpoliecca U
pe3yJibTaTa pelIeHUs MaTEMAaTUYECKON 3a/1a4H;

e TMPEABUIECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTATA ACATECIBHOCTH MOCTABICHHOMN LIEIH
U YCJIOBUSIM, OOBACHATh MPUYUHBI JOCTUKEHUS WIM HEJOCTHKCHUS
1[eJTU, HAaXOIUTh OITUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 7 kjacce oOyd4aromMiCs MOJYYUT CIEAYIONINE
PEIMETHBIE PE3YIbTATHI:

Pacno3naBath H3ydeHHBIE TreoMeTpuyeckue GUTyphl, ONPEACNATh HX
B3aMMHOE PacCIONIOKECHHUE, U300pakaTh TeOMETpUYEeCKUe (UTYPHI, BBITIOTHATH
YEepTeX U MO YCIOBUIO 3adaud. M3MepATh JUHEWHBIE W YIJIOBBIE BEJIMYMHBI.
Pemiate 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYMH TMPEJIMETOB B
peanbHOM JKM3HU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. Pasznmuuarh pasMmepsl ATHUX
00BEKTOB TIO TIOPSAJIKY BETUIHHBI.

CtpouTth 4epTeRu K FEOMETPUUECKHUM 3a1a4aM.

[Tonp30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIIOIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOENIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUU 3a]1a4.

[IpoBoauTH JIOTUYECKHUE paccyXaeHus c UCIIOJIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

Ilonp30BaThCs MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEJUaHbl, IMPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIbHOIO
TPEYroJbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a4ay.

OnpenensaTe NapajyiedbHOCTh MPAMBIX C IOMOUIIBIO YIJIOB, KOTOpPBIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTe mapauieIbHOCTh MPSMBIX C TIOMOIIIBIO
pPaBEHCTBA PACCTOSTHUM OT TOUYEK OJHOW MPAMOM 10 TOUEK JIPYroM MPSIMOU.

Pemrats 3amaumn Ha KileTyaTol Oymare.

[IpoBOaUTH BHIUMCICHUS W HAaXOAUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadax C MCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TIpU
[IEPECEUEHUN JBYX IMAapAJUICIIbHBIX MPSAMBIX CEKylled. Pemars npaktuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Bianetp nmoHATHEM TIE€OMETPUYECKOrO MECTAa TOYEK. YMETh ONPENCIATH
OWCCEeKTpPHCY yrida W CEPeIUHHBIM TMEepPIeHIUKYIsp K OTPe3Ky Kak
F€OMETPUYECKHUE MECTA TOUYEK.

DopMynUPOBATh ONPEACIEHUSI OKPYKHOCTH U KPYyra, XOpAbl U IHaMETpa
OKPYKHOCTH, ITOJB30BaThCS UX CBOMCTBAMHU. YMETh NPUMEHSTHh 3TH CBOWCTBA
IIpY PELICHUU 3a7a4.

BianeTp moHATHEM ONMHUCAHHOW OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ meHtp. [lomp3oBaThest pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA MEPECEKAIOTCAd B OJHOW TOYKE, MU O TOM, YTO CEpPEIHHHBIE
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOM TOYKE.



BnageTs noHATHEM KacaTenbHON K OKPY>KHOCTH, TOJI30BATHCS TEOPEMOU
O TMEpPIEeHIUKYJSIPHOCTH KacaTEIbHOM M paanyca, NPOBEAEHHOTO K TOYKE
KacaHUsl.

[lonp30BaThCsi  MPOCTEHIIMMU ~ TE€OMETPUYECKUMH  HEpPaBEHCTBAMH,
MMOHUMATh UX MPAKTUYECKUA CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHUS C MOMOILBIO IIUPKYJIS
U JINHEUKH.

K konmy oOyuyenuss B 8 kuiacce oOydaromuiicss MOJYYUT CIEAYIONINE
MPEAMETHBIE PE3YJIbTATHI:

Pacno3sHaBaTh OCHOBHBIC BHUJBI UYETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMM MPHU PEIICHUH T€OMETPUUYECKUX 3a]1aY.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECECUCHUST MEUaH TPEYroJibHUKa (IIEHTpa
Macc) B pEILIEHUH 3a]1ay.

Brnanerp moHATHEM cpenHEW JIMHUM TPEYroJibHUKA W  Tpareluu,
MPUMEHATHh UX CBOMCTBA MPU PEIICHUH TeoMeTpuueckux 3anad. [lomb3oBaThes
TeopeMor Pasreca U TEOPEMOMN O MTPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHITh UX
JUTSL PEIICHUS TPAKTUUECKUX 3a71a4.

[IpumensTh  Tpu3HaKW  MOAOOMS  TPEYrOJBHUKOB B PEIICHUH
F€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoit Iludaropa mis permeHuss reoMeTpUYECKUX U
npakThuueckux 3aaady. CTpouTh MaTEMaTUYECKYH) MOJeb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEJIBHO JeJaTh 4YEepTEX M HAXOAUTh COOTBETCTBYIOLIWE
JUTVHBI.

Brnanerp NOHATUSIMM CHHYCA, KOCHHYCa W TaHIE€HCA OCTPOro yrjia
OPSIMOYTOJIBHOTO TpeyrojbHHKa. [lonp30BaTbCcsl AITUMU TMOHATHAMHU IS
peleHns NPaKTUYECKUX 3a1ay.

Boruucnars  (pa3iuuHbIME - crIOCOOaMHM)  IJIOMIA[b TPEYroJIbHUKA U
IUIOIIAAM  MHOTOYTOJIbHBIX  ¢uryp  (IoJb3yAch, Tle  HEOOXOAMMO,
KaJIbKyJIATOpOM). [IpUMEHATH MOoTyYeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnanerp MOHATUSMU BIMCAHHOTO M LEHTPAJIBHOIO YIila, UCIOIb30BaTh
TEOpPEMBbl O BIUCAHHBIX Yriax, yriax MEXAy XopAamHu (CEeKyUIMMH) U YIIie
MEXIy KacaTeIbHOW U XOPJIOU IIPU PEIIEHUU F'€OMETPUUECKHX 3a/1a4.

Brnanerp 1NOHSATMEM  ONMCAHHOTO  YETBHIPEXYTOJIbHUKA, MPUMEHSTh
CBOMCTBA ONMKMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PELIEHUU 3a/1a4.

[IpuMeHATh ONyYEHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE
MOAENH JJIsI 3aJady peajbHOM JKU3HU U TPOBOJUTH COOTBETCTBYIOLIWE
BBIYHCIICHUS C TPUMEHEHUEM TOM00Ms U TPUTOHOMETpUHU (TMOJB3YSACH, TIIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).

K xoniy oOydyenuss B 9 kjacce 0OOyd4arolmUiCs TOJTYYUT CIICTYIOUTUE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YTIJIOB, HAXOIUTh C HX
MIOMOIIBIO PA3IUYHBIE IJIEMEHTHI MPSMOYIOJBHOIO TPEYroJbHUKA («pelIeHHe
MPSIMOYTOJIBHBIX TPEYroJIbHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYISTOPA)
JUTMHBI U YTJIBL JU1s1 HETAOJIMYHbBIX 3HAYCHUH.

[Tonb3oBaThCs bopmynamu MPUBEJICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKAECTBOM ISl HAXOXKICHUS COOTHOILICHHN MEXIY
TPUTOHOMETPUYECKUMU BEIIMYUHAMM.

Hcnonw3oBaTh TEOpEeMbl CHHYCOB W KOCHHYCOB [JII HAaXOXJICHUS
pa3IUYHBIX  DJIEMEHTOB  TPEYroJibHMKa  («pElIeHHuE  TPEYTOJIbHUKOBY),
MPUMEHSITh UX MPU PELICHUHN T€OMETPUUYECKUX 3aay.



Bnagets mnoHATHSAMM npeoOpa3oBaHUS NOJ0OMS, COOTBETCTBEHHBIX
aeMeHTOB  moAoOHbIXx  ¢uryp. Ilonb3oBaTbest  CBOMCTBaMHM — TOA0OUS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U1 HAXOAUTH YIJIbl Y MOJOOHBIX
¢uryp. llpuMeHsTs cBoiicTBa NONOOMS B MpaKTUYECKUX 3ajadax. YMeETb
MPUBOJUTDH MIPUMEPHI MOAOOHBIX (PUTYpP B OKPYKAIOIIEM MUPE.

ITonp30BaTbCs TEOpEMaMu O [POU3BEACHUU OTPE3KOB  XOpA, O
IIPOU3BEICHUHN OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeJIbHOM.

[Tonb3oBaThCs BEKTOpAMU, TOHUMATh UX F€OMETPUUYECKUN U (PU3NYECKUI
CMBICJI, TIPUMEHSTh HUX B PEIICHUH T'€OMETPUYECKUX W (PU3MUYECKHX 3aj]ad.
IIprMeHATh CKaXsIpHOE NPOU3BEACHUE BEKTOPOB JUI HAXOXKIACHUS IJIMH U
YIJI0B.

ITonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATH €ro B
pPELLIEHUU T€OMETPUUECKUX U NPAKTUYECKUX 3a1a4.

BiianeTs NOHATUAMU PABUIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY)KHOCTH,
JUIMHBI IyTU OKPYKHOCTHU U PaJUAHHOU MEpPBHI yIila, YMETh BBIUUCIIATH IUIOLIA/Ib
Kpyra U ero 4acrteu. IIpuMeHATH NOJIydeHHBIE YMEHHUS B IPAKTUYECKUX
3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (DUTYp, TPUMEHSTH ABUKCHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IprMeHATh Oy4YEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUUYECKUE
MOJENM Ul 3aJad peajbHOW JKU3HU M IPOBOJUTH COOTBETCTBYIOLIME
BBIUMCIICHUSI C MPUMEHEHUEM IOJA00US W TPUTOHOMETPUYECKUX (YHKUIUN
(MonB3YysCH, rae HE00X0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
HaumenoBauue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoThI
IIpocreitmme
T€OMETPUUECKHIE
WUTYPBI U UX
. ZbBO gfm y Bu6mmorexa 1[OK
’ https://m.edsoo.ru/7f415e2e
N3mepenue
TEOMETPUUECKHUX
BCJIIMYMH
5 S U 27 1 bu6moreka [IOK
peyr https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 HDSMLLC. CVMMA 14 1 bu6mmoreka [IOK
P > CYM https://m.edsoo.ru/7f415e2e
YTJIOB TPEYrOJIbHUKA
OKpY>KHOCTh U KPYT.
4 Fefh}g; I/I‘IeCKI/Iepyr 14 1 bubmorexa [IOK
P https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS
5 [ToBTOpEHME, 4 1 bu6mmoreka [JOK
000011eHNE 3HAHUI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO
YACOB I10 68 4 0

I[TPOTPAMME
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8 KUIIACC

Ne HaumenoBanue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (LN(POBbIE)
n/ pa3aesioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
I NporpamMmsl padoThI padoTsI
N bubnuotexa [JOK
1 HeTbIpExyroBHITK 12 https://m.edsoo.ru/7f417e18
Teopema ®aneca u
Teopema o
2 MIPOMOPIIMOHAIBHBIX 15 brbmorexa [TOK
https://m.edsoo.ru/7f417e18
OTpe3Kax, M0 I00HbBIC
TPEYrOIbHUKH
IImomans. Haxoxnenue
Ioniaaei
3 TPEYTroJIbHUKOB U 14 bubnuoreka [IOK
MHOTOYTOJIbHBIX (pHUTyp. https://m.edsoo.ru/7f417e18
[Tnomaau mogo6HbIX
uryp
4 Teopema [Iudaropa u 10 bubnuoreka [JOK
Hayaja TPUrOHOMETPUH https://m.edsoo.ru/7f417e18
VYTIbl B OKPYXHOCTH.
Brincannsie u
5 OIMCaHHbBIC 13 bubmuoreka [JOK
YETBIPEXYTOJIbHUKH. https://m.edsoo.ru/7f417e18
KacarenbHble k
okpyxHocTu. Kacanue



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OKPYKHOCTEH

[ToBTOpEHME, 4 bubnuorexa [JOK
00001IeHne 3HaHNI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f417e18

9 KUIIACC

HaumenoBanue KoJsmyecTBo 4yacoB

Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmel padoThI padoTsbI
Tpuronomerpusi.

1 Teopembl KOCUHYCOB 16 1 bubnuoreka [JOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIHLHUKOB
[IpeoGpa3zoBanue
moao0us.

2 MeTpHaecKie 10 1 bu6moreka [IOK

P https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPY>KHOCTH
bu6moreka [IOK
3 Bexkto
KTOPH 12 1 https://m.edsoo.ru/7f41al2c
JlekapTOBBI
4 KOOPJIMHATHI HA 9 1 bubmorera [JOK
b2 https://m.edsoo.ru/7f41al2c
TJTIOCKOCTH
IIpaBunbHBIE
MHOTOYTOJIbHUKHU.

5 JlivHa OKPY>KHOCTH U 8 bubnuoreka [JOK
IJIOILA/Ib KpyTa. https://m.edsoo.ru/7f41al2c
Beruucnenue
miomaaei

6 JIBro>keHuUst 6 bubmuoreka [JOK



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

ILIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,
00001IcHHE, . bubmuoreka [JOK
CHCTEMATHU3aIus https://m.edsoo.ru/7f41al2c
3HAHHUHI

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

» Anre6pa (B 2 yactax), 7 kinacc/ Mopakosuu A.I'., Hukonaes H.I1., O61iecTBO ¢ orpaHUu4eHHON OTBETCTBEHHOCTHIO
«11O1L] MHEMO3MHA»

» Anre6pa (B 3 vactsax), 8 knacc/ [Terepcon JL.I'., AraxanoB H.X., IlerpoBuu A.I1O., INlopgnunckuii O.K., PoratoBa
M.B., Tpymus b.B., O6mectBo ¢ orpanndeHHon oTBeTcTBeHHOCThI0O « BMTHOM . JlabopaTopusi 3HaHHi»;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Anre6pa (B 2 yactax), 9 knacc/ [lerepcon JI.I'., Araxanos H.X., IletpoBuu A.1O., [Tlognmunckuii O.K., PoraTtosa
M.B., Tpymun b.B., O6miectBo ¢ orpanndeHHor otBeTcTBeHHOCThI0O « BMTHOM. JlaGoparopus 3HaHU»;

AxrmmonepHoe obmiectBo «M3matenbcTBo «lIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






