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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma yueOHOro kypca «['eomerpus» 0a30BOro YpoOBHS IS
oOyuaromuxcs 10 —11 knaccoB pazpaboTtana Ha ocHOBe DeepalibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEILHOTO CTaHJapTa cpeaHero oOiiero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHUM, MPEABABISIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, U TPATUIIIA
poccuiickoro oOpa3oBaHmsi. Peamuzanus mporpamMMbl  00ecriedunBaeT — OBIAJCHUE
KITIOYEBBIMH ~ KOMIETCHIIMSMH, COCTaBISIONIMMH OCHOBY JIII  CaMOpa3BUTUSL U
HENPEpPBIBHOTO  00pa3oBaHMs, IIEIOCTHOCTh  OOMIEKYIbTYpHOTO, JHUYHOCTHOTO W
MI03HABATEIFHOTO PA3BUTHS JTMYHOCTH OOYJAFOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca reOMETpUH Ha YPOBHE CpelHEro oOmiero oOpa3oBaHMUsI
o0ycCJIOBJICHA TTPAKTUYCCKON 3HAUMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX PE3YIbTAaTOB
oOydeHHMs] TEOMETPUM B HAIPaBICHUU JIMYHOCTHOTO Pa3BUTUS  OOYYAFOIIMXCS,
dopmupoBaHus (DYHKIMOHAILHONH MaTEMaTHYCCKOH TPAaMOTHOCTH, HM3YUYEHHUS JPYTUX
y4EOHBIX JUCHUILINH. Pa3BuTHe y oOydYarommXcs TNPaBHIIBHBIX TPEJICTABICHUH O
CYITHOCTH M TIPOUCXOXKJICHUU TCOMETPUUYCCKUX aOCTPAKIMi, COOTHOIICHUH PEaTbHOTO U
UJICaTbHOTO, XapaKTepe OTPaKEHHUS MaTeMAaTUYCCKOW HAyKOW SBJICHHWH M IPOIECCOB
pealbHOTO MHpa, MECTe TEOMETPUU B CHCTEME HAyK M pOJM MaTEeMaTHYECKOTO
MOJICTMPOBAHKUS B HAYYHOM IIO3HAHWM M B TIPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAYYHOT'O MHUPOBO33PEHUsS yUaIIMXCs, a TakKe KAa4eCTB MBIILICHUS, HEOOXOMUMBIX JIJIsI
a/IanTaiui B COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBIsIETCS OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEeTo
oOpa3oBaHHs, Tak Kak oOecleYnBaeT BO3MOXXKHOCTh M3yYeHHUS KaK JUCIUTUIHH
€CTECTBEHHO-HAYYHO! HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe  MbIIUIeHUE, (QopMHpyeMOe TIpH  HW3YYEHHH  OOYyYaIOIIHMMHUCS
TOHATUHHBIX OCHOB T€OMETPUHU U MMOCTPOCHHUHU LIETTOYKH JIOTHICCKUX YTBEPKIACHHUN B XOJ1€
pEelIeHUs] TEOMETPUYECKUX 3a7ady, YMEHHE BBIJBUTATh W ONPOBEpPraTh THIOTE3BI
HEIMOCPEICTBEHHO HMCIOJIB3YIOTCS TPHU PEIICHUH 337]a4 €CTECTBEHHO-HAYyYHOTO IIMKJa, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX
00JacTsaX JEATENBHOCTH YesoBeka. OpUEHTAIMs YeJIOBeKa BO BPEMEHH W TPOCTPAHCTBE
— HEO0OXOJMMOE YCJIOBHE €r0 COIMATBHOTO OBITHA, opMa OTPAKEHHS OKPYKAIOIIETO
MHpa, YCIOBUE YCIENIHOTO MO3HAHUS W aKTHBHOTO MPeoOpa3oBaHUs JTEHUCTBUTEIBHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEAMHSIET pa3Hble BUILI YIeOHOW U
TPYJOBOW NEATETLHOCTH, SIBISIETCS OJHUM W3 TPO(ECCHOHATHLHO BAXKHBIX KadecCTB,
MO3TOMY aKTyallbHa 3aj7a4a (QopMUpOBaHUS Yy OOYYAOMIMXCS MPOCTPAHCTBEHHOTO
MBIIIICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIMUICHUS — CYIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTUYECKOMN JACATEIHPHOCTH 1T0 MHOTUM HAIPABJICHUSIM.



Lens ocBoenust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
o0ydeHus — o0mieoOpa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYYAIOUIUMXCS 4Yepes
o0OecrieyeHue BO3MOXKHOCTH MNPUOOPETEHUST M  HUCIHOJb30BAHMSI  CHUCTEMATUUYECKUX
r€OMETPUYECKUX 3HAHUW U JAEUCTBUHM, CHEHU(PUUYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCIEIIHOTO NPOJOJKEHUsT 00pa3oBaHUA MO CHEHUAIbHOCTAM, HE CBS3aHHBIM C
MPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPUHU.

[Iporpamma o reoMeTpuu Ha 0a30BOM ypOBHE MpeAHa3HayeHa JJIsl 00ydarou[uxcs
CpElHEeW LIKOJIbl, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOIO
obmero oOpaszoBaHusi. Takum oOpa3zoM, oOywaromuecss Ha 0a30BOM YpPOBHE JOJKHBI
OCBOUTH OOIIME MaTeMaTHYEeCKHUE YMEHHUs, CBA3aHHBIE CO CIEeUU(PHUKON TreoMeTpuu H
HEOOXOMMbIE JJIS JKM3HM B COBpPEMEHHOM oOmiectBe. Kpome 53TOro, oHU HMEIOT
BO3MOXXHOCTb H3y4YUTh T'€OMETpHUIO OoJiee IIyOOKO, €clu B JaJIbHEWIEM BO3HHUKHET
HEOOXOJIMMOCTh B TEOMETPUYECKUX 3HAHUAX B PO(PEeCCHOHATBLHOMN eI TEIbHOCTH.

JlocTrkeHue  1enM  OCBOEHUS  IpOrpaMmbl  0OECHeuMBaeTCs  pelieHUEeM
COOTBETCTBYIOIIUX 3a/ay. [IpuoputeTHhIMU 3a7ja4aMi OcBOeHUs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHHe TpPENCTABICHUS O N'EOMETPUHM KaK 4acTU MHUPOBON KYJIbTYpHI U

OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue NpENCTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpAIEHUA Kak O
BXHEHIINX MaTeMaTHUYECKUX MOJIETISAX, TMO3BOJIAIONIMX OIKCHIBATh M HM3y4YaTh
pa3HbIE SBJICHUSI OKPYXKAIOIIET0 MHUPA;

e (opmupoBaHHe YMEHHUs pacliO3HaBaTh Ha YepTEkKaX, MOACISIX U B pEAIbHOM MHUpPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJAJCHHE METOJAMH pEIICHUA 3a7ad Ha TMOCTPOCHUS Ha M300paKEHUAX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHEe YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHITHSIMU O MHOTOTPaHHUKAX
U TeJllax BPAIlleHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHHE alTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OpMHUpPOBAHUE
YMEHUS NPOBOJUTH HECIIOKHBIE OKA3ATEJIbHBIE PACCYXKICHHUS B XOJE PELICHUS
CTEPEOMETPUYECKUX 3a4a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTUE UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIILHON AKTHUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIILICHUS;

e (dopmupoBanue (HyHKIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPHH:
YMEHHUE paclo3HaBaTh IPOSBICHUS TIE€OMETPUYECKUX IOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEaTbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YYCHUU TPYTUX
yu4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEpPHOCTEH,
(GopMynupOBaTh UX Ha SA3BIKE TEOMETPUHM M CO3[1aBaTh T€OMETPUUYECKUE MOJIEIH,
MPUMEHSITh OCBOCHHBIM TEOMETPUYECKUH ammapaT jis penieHUs MPaKTUKO-
OPUEHTUPOBAHHBIX 3aJad, WHTCPIPETUPOBATh W OICHUBATH TIOJTYyYCHHBIC
pE3YJIbTATHI.



OTnuuuTensHOW OCOOCGHHOCTBHIO TPOTPAMMBI  SBISIETCS  BKJIIIOYCHHE B KypC
CTEpEOMETPHH B Hayale €ro M3Y4YeHHs 3a]ad, PElIacMbIX Ha YPOBHE WHTYHTHBHOTO
NMO3HAHMSI, W ONpeAeNEHHBIM O00pa3oM OpraHM3oBaHHas padoTa HaJ HHUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHPYET
NPOTeKAaHWE WMHTYUTHBHBIX TPOIIECCOB, MOTHBHPYET K JalbHEUIIEMY HW3YYCHHIO
npeaMeTa.

[Ipennourenue oTHa€TCsl HATISAHO-KOHCTPYKTHBHOMY METOAY OOYYEeHHs, TO €CTh
TEOpPETHUECKUE 3HAHHUS MMEIOT B CBOCH OCHOBE WyBCTBEHHOCTDH MPEAMETHO-TTPAKTHUECKON
AesTeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEJACTABICHUN Yy YydYalIUXcsi B Kypce
CTEpEOMETPHH TPOBOJIUTCS 3a CUET pEmIeHUs 3a1ad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB M 3aJlay Ha OINEpPUpPOBAaHHE MPOCTPAHCTBEHHbIMU oOpa3zamu. CoznaHue oOpasa
NPOBOJIUTCS. C OMOPOM Ha HArIsTHOCTh, a ONEpUpPOBaHHWE OOpa3oM — B YCIOBHUSAX
OTBJICYCHHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €T0 UCXOTHOTO COAEPKaHUSI.

OcHoBHBIE conaepxarenbHble JHHUM Kypca «['eomerpum» B 10-11 xmaccax:
«MHuororpaHHukn», «[IpsiMple W TUIOCKOCTH B TMPOCTpaHCTBE», «Tema BpameHus»,
«BekTopel W KOOpAMHATHEI B TpPOCTpaHCTBE». DOpMHpOBaHHE JIOTHUECKUX YMEHHUH
pacmpeenseTcss He TOJBKO 10 COACpXKaTelbHBIM JIMHHUAM, HO M TI0 TojJlaM OOy4YeHHs Ha
YpOBHE CpeaHero obmiero oopa3oBaHus.

Conepxanne o0pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
paboueil mporpamMmbl, pacrpeAesi€HHbIM IO TojaM O0y4YeHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4yTOObI OBJIAJICHUE T€OMETPUUECKUMU MOHATUSIMU U HABBIKAMU OCYIIECTBIISIIOCH
MOCJIEJIOBATEIbHO W TIOCTYIATEIbHO, C COOJIIOJICHHEM TMPUHIHUIIA IPEEeMCTBEHHOCTH,
YTOOBI HOBBIE 3HAHMS BKJIIOYAIKCH B OOIIYIO CUCTEMY I€OMETPUUYECKUX TMPEACTaBICHUMN
00ydJaromuxcs, pacmupss u yriryossis e€, o0pa3ys IpOoUYHbIe MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGHOM IIUVIAHE

Ha usyuenue reomeTpuu orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac B Henento
B 11 kiacce, Bcero 3a aBa roga o0yuenus - 102 yueOHBIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble M CKpelluBaroluecs npsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM: rapaJuieyIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapajuIeJIbHbIE W NEPHECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKIIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes; U ero coucrsa. Ilupammpma: nN-yronpHas nupamuzaa, TpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIpaBWJIbHAS NMPaMUJA; NPaBUIbHAs TPEYroJbHAS IMpaMHUIa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  DJEMEHTBl CUMMETPHUM B IIHpaMHJIAX, NapaJIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOU IPU3MBIL
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIL MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUH T€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pelIeHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MAaTeMaTHUCCKOW HAITPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMell Ha TPUMCHCHHE MaTeMaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TPAKTUKHA, TOHHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYHCAUujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIEMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOIECcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M INUCBMEHHBIX TEKCTAaX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXKIEHHS C CYXKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUPOBATh CBOM JCHCTBHSI C JAPYTUMH UWICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH II03HABaTEJIbHOW pe(]IeKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUUN
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrniepupoBaTh MOHATUSIMHU: TIAPATUICTIBHOCTh U IEPIECHIUKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOUpas OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHUM, UCTIONB3YSI METOJI CJICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
aJropuTMaM, IPUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOJAbl TIPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKACHHWE TEOMETPHUUECKHUX BEJIMYMH MO 00pa3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TJIOMIAIM MOBEPXHOCTEH MHOIOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoNaralolMX HECKOJIBKO IaroB PEMIEHUSs, €CIIM YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
F€OMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYpbl OT PYKH M C HNPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajuiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB U MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUYECKUX BETUYHMH MO 00pasiaM Wi alropuTMam, IpUMEHsIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE TpHUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKd CHOPMYIHPOBAHHON TPOOIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 [ToBTOpEHME: CeueHMs, pACCTOSHUS U YTIJIbI 4 1 https://resh.edu.ru/
II .
9 pSAMBIE U IJIOCKOCTH B IPOCTPAHCTBE ) 12 1 httos://resh.edu.ru/
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
II
3 epHeHHHEynﬂpHocnsHpHMLD(H 12 1 https://resh.edu.ru/
II0CKOCTE
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHororpaHHuKu 11 https://resh.edu.ru/
6 O06BEMBI MHOTOTPAaHHUKOB 9 https://resh.edu.ru/
7 Brenenue B crepeoMeTpuio 10 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcHOBHbIE IOHSTHSI CTEPEOMETPUU: TOUKA,
npsiMast, MI0CKOCTh, IMPOCTPAHCTBO.
1 ITpaBuina n3o0OpaxeHus Ha PUCYHKAX: 1 https://resh.edu.ru/
p P . prcyHiax: https://uchi.ru/
M300pakeHUS TIII0CKOCTEH, MapaieTbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsTusa: nepecekaronecs MIOCKOCTH https://resh.edu. ru/

2 ' ’ 1 https://uchi.ru/
TepeCceKarIMecs MpsiMasi U TNIOCKOCTh hitos://uchi.ru/

3 [TonsTusa: nepecekaronyecs MIOCKOCTH, 1 https://resh.edu.ru/
MEePECEKAONINECS MPSIMas U TUNIOCKOCTh https://uchi.ru/
3HaAKOMCTBO C MHOTOTpaHHHKaMH,

4 H300pakeHNe MHOTOTPAaHHUKOB Ha 1 https://resh.edu.ru/

p p https://uchi.ru/
PUCYHKaX, Ha MPOSKIIMOHHBIX YepTeKax
HauanpHbie cBeficHUS 0 KyOe 1 TupamMue,
5 ux pa3BépTku 1 mouenu. CeueHus 1 hitps://resh.edu.ru/
p p ACTH. https://uchi.ru/
MHOTOTPaHHUKOB
HavaneHble cBeieHus 0 Kyoe U mupamue,
6 ux pa3BépTku 1 mouenu. CeueHus 1 hitps://resh.edu.ru/
p p ACTH. https://uchi.ru/
MHOTOTPaHHUKOB
ITousitre 00 aKCHOMATHYECKOM
https://resh.edu.ru/
7 MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI 1

CTCPCOMCETPHUH U CIICACTBUA U3 HUX

https://uchi.ru/



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
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https://resh.edu.ru/
https://uchi.ru/

TTonsaTre 00 aKCHOMATUYECKOM

https://resh.edu.ru/

8 MOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI .
p p p https://uchi.ru/
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MIOCTPOEHUH CTEPEOMETPHH: aKCHOMBI htts.Jjvesh.cc.rul
P pEOMETpHH: https://uchi.ru/
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Tonsatue 06 akCHOMaTHYECKOM
10 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI fts.Jjvesh.cc.ru/
p p pHI: https://uchi.ru/
CTEPEOMETPUHU U CIEACTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 MPOCTPAHCTBE: MEPECEKAOIINECS, https://resh.edu.ru/
MapayIeIbHbIEC U CKPEIINBAKOIIECS https://uchi.ru/
MpsSIMbIE
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B
12 MPOCTPAHCTBE: MapaJIJIEIbHbIE IPSMBIC B https://resh.edu.ru/
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://uchi.ru/
MPSMBIX
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN B
13 npoctpanctBe: [lapamienbHOCTh IPAMON U - ttps://resh.ec.ruy
pocTp $Hep P https://uchi.ru/
IIJIOCKOCTH
14 VYTl ¢ cCOHanpaBJIEHHBIMA CTOPOHAMHU https./resh.edu.
p p https://uchi.ru/
15 VYo MeK Iy IpAMBIMH B IIPOCTPAHCTBE https//vech.edu ruy
Ay p poctp https://uchi.ru/
16 YT0a MeKTy IpSIMBIMA B IPOCTPAHCTBE https://resh.edu.
Ay Tp pocTp https://uchi.ru/
17 [TapamiensHOCTB MIIIOCKOCTEM: https://resh.edu.ru/
NapajuleIbHbIE TUIOCKOCTH https://uchi.ru/
18 CBolicTBa NapayuIeIbHBIX INIOCKOCTEN https://resh.edu.ru/
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https://uchi.ru/

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

https://resh.edu.ru/

19 Ha TUIOCKOCTH: T€Tpa’ip, KyoO, httos-//uchi.ru/
napajuieJenumne;y
20 ocThoeie ceuetui https://resh.edu.ru/
P https://uchi.ru/
21 MocThoeHIe cetei https://resh.edu.ru/
p https://uchi.ru/
Kontponsnas padota o teme "[Ipsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE itps//resh.edu.ru/
poctp ) . https://uchi.ru/
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN"
IlepneHIMKYISIPHOCTE IPSIMOM 1
23 HJ'I(I))CKOjFI/I'}II'Ie pneH WK psf HEIE MIPSIMBIE B hitps./vesh.edu.ru/
- HIEPTICHANKYILP p https://uchi.ru/
MPOCTPAHCTBE
TIpsMbIe TIApaUIEbHBIE I https://resh_.edu.ru/
24 https://uchi.ru/
MePIEHIUKYIISIPHBIC K TUTOCKOCTH
TIpsAMBIE MapaIebHbIE 1 https://resh.edu.ru/
25 https://uchi.ru/
MePIEHIUKYIISIPHBIC K TUIOCKOCTH
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U https:// resh.edu.ru/
26 https://uchi.ru/
TIJIOCKOCTH
o https://resh.edu.ru/
[Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
27 P P P P https://uchi.ru/
TIJIOCKOCTH
28 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON https://resh.edu.ru/
TUIOCKOCTH https://uchi.ru/
29 Teopema 0 IpsAMOU NEPIEHAUKYISIPHON https://resh.edu.ru/

IIIIOCKOCTH

https://uchi.ru/
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Teopema 0 psIMOM IEPIIEHUKYIIAPHON

https://resh.edu.ru/

30 https://uchi.ru/
MJIOCKOCTH
[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE https://resh.edu.ru/
31 OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHHE OT https://uchi.ru/
HPSIMOM 10 IIJIOCKOCTH
[TepieHAMKYSAP U HAKJIOHHBIE: PACCTOSTHUE https://resh.edu.ru/
32 OT TOYKH JIO INIOCKOCTH, PACCTOSHUE OT https://uchi.ru/
MPSIMOM 10 MIJIOCKOCTH
[TeprieHIUKYIISAp ¥ HAKIIOHHBIC: PACCTOSTHUE
33 oT IT)OLIKI/I Oyl'IJ'IECKOCTI/I aCCTOSII)HI/Ie oT https://resh.edu.ru/
. P https://uchi.ru/
MIPSIMOM JI0 TIIOCKOCTH
[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSIHUE https://resh.edu.ru/
34 OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHHE OT https://uchi.ru/
NPAMO# 0 IIIOCKOCTH
VTIIBI B IPOCTPAHCTBE: YTOJI MEXKTY https:/resh.edu.ru/
35 . https://uchi.ru/
MPSIMOH U TUIOCKOCTBIO
JIByrpaHHbIN yroJi, TMHEUHBIA yTOJl https:/ resh.edu.ru/
36 https://uchi.ru/
JIBYIPaHHOTO yriia
JIByrpaHHbIN yroJi, TMHEUHBIA yTOJl https:// resh.edu.ru/
37 https://uchi.ru/
JIBYIPaHHOTO yriia
[eprieHAUKYIAPHOCTD TIOCKOCTEH:
38 MIPU3HAK MEPIEHANKYIIPHOCTH 1B hittps/resh.edu.ru/
p vp FHEYIAD ABYX https://uchi.ru/
MJI0CKOCTEM
[lepnieH UK YIAPHOCTD INIOCKOCTEN: https://resh.edu.ru/
39 MIPU3HAK NEPIEHIUKYIIPHOCTH JBYX https://uchi.ru/

IJIOCKOCTEN
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https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/

[lepneHUKyYIAPHOCTD INIOCKOCTEN:

https://resh.edu.ru/

40 NPU3HAK TEPIEHIUKYISPHOCTH JBYX https://uchi.ru/
IIJIOCKOCTEMN
https://resh.edu.ru/
41 Teopema o TpEX nepHeHANKYIApax https://uchi.ru/
42 Teopema o TpEX mepreHANKYIIpax https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
43 Teopema o Tpéx nepneHAUKYIIpax https://uchi.ru/
KonTtponsHas pabota no temam https://resh.edu.ru/
44 "TlepneHUKYIAPHOCTD TPSAMBIX U https://uchi.ru/
mwrockocTer" u "YTael Mexy NpSIMbIMU U
IJIOCKOCTAMHA"
[ToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE https://resh.edu.ru/
45 3JIEMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U https://uchi.ru/
HEBBINYKJIblE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKa
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHMS IPU3MBI; IPsIMasi 1 HAKJIOHHAS https://resh.edu.ru/
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh https://uchi.ru/
MIPU3MBI
[Mapannenenunen, npsIMOYTOJIbHBIN https:// resh.edu. ru/
a7 N https://uchi.ru/
napaJuieNienumne/ U ero CBoiicTea
IInpamua: N-yrojibHas MUpaMuIa, TPaHu U https://resh.edu.ru/
48 OCHOBaHUE MHPaMUIbl; OOKOBAs U TIOJTHAS https://uchi.ru/

MOBEPXHOCTh TUPAMU/IbI; TPABUIIbHAS U
yced€HHas mupamuia
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HpaBI/IHBHBIe MHOT'OT'paHHUKHA: IOHATUC
MpaBHUJIbHOI'O MHOTOI'PAHHHUKA,; IpaBUJIbHAA

https://resh.edu.ru/

49 MpyU3Ma U MpaBUIbLHAS TUPAMUIA; .
p P pamMuit https://uchi.ru/
MpaBUJIbHAS TPEYrOJIbHAS TUpaMHUIa U
MIpaBUJIbHBIN TETpa’Ip; KyO
[IpencraBnenue o nNpaBUILHBIX
50 MHOTOIPAaHHUKAX: OKTad oJIeKadp U tps//resh.edu.ru/
P ' AP, HOACKAAP https://uchi.ru/
HUKOCAdIP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEILHO TOYKH, MPSMOH, TIIOCKOCTH.
51 DJIeMEHTH CHMMETPHH B IUPAMHUIAX hitps./vesh.edu.ru/
P pamuiax, https://uchi.ru/
napajuieJienumeax, mpaBUuiIbHBIX
MHOTOTpaHHUKAX
59 BrrunciieHue 31€MEHTOB MHOTOTPaHHUKOB: https://resh.edu.ru/
pé0pa, muaroHau, yribl https://uchi.ru/
[Tmomaas 60KOBOY MOBEPXHOCTH M TMOJTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOMIA/b https://resh.edu.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOM https://uchi.ru/
MMOBEPXHOCTH MPSMOM TTPU3MBI
[Tmomaabs 60KOBOY MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIILHOM MUPAMU/IBI, https://resh.edu.ru/
TeopeMa O IJIOMAIU OOKOBOM MOBEPXHOCTH https://uchi.ru/
yCceu€HHOM MupamMuabl
55 KonTtponbHas padoTa o teme https://resh.edu.ru/
"MHuororpaHHuku" https://uchi.ru/
56 [Tonsarue 06 0OBEME
57 OO0BEM TUpaMuIbI
58 O0BEM TUpaMHUIBI https://resh.edu.ru/
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59 O06BEM nupamu b1
60 O0BEM mupamMu B! 1
61 O0BEM pU3MBI
https://resh.edu.ru/
6 OOnEM mpH3MELI https://uchi.ru/
63 OOBEM TTPU3MBI 1
64 KonTponsnas pabora no teme "OO0bEMBI 1 https://resh.edu.ru/
MHOTOTPaHHUKOB" https://uchi.ru/
[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITUS
65 sHanui. [TocTpoeHne ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEeHmMe, 0600IIIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue paccTosIHMl: MKy
66 BYMSI TOUKAMH, OT TOYKH 0 IPSAMOI, OT 1 https://resh.edu.ru/
JIBYM ’ J10 TP ’ https://uchi.ru/
TOYKH JI0 TIJIOCKOCTH, MEXKTY
CKPENTUBAIOIINMHUCS TTPIMBIMHU
https://resh.edu.ru/
67 n 3] 1 ;
TOTOBask KOHTPOJIbHAS padboTa httos-//uchi.ru/
[ToBTOpEeHUE, 0000IIEHNE CHCTeMaTH3aITUs
3HaHWN. BerancneHue yrios: Mexay
68 CKPEIUBAIOIAMUCS IPAMBIMHU, MEX 1 https://resh.edu.ru/
P Hl“ B p ’ y https://uchi.ru/
MIPSIMOM U TJIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YIJI0B MEXKIY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://uchi.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. I'eometpust / Mepsnsax A.I'., Homuposckuii [I.A., Ilonsikos
B.M.; non penakimueit [logonsckoro B.E, O01iecTBo ¢ orpaHu4eHHOM

oTBETCTBEHHOCTBIO M3narensckuii nentp «BEHTAHA-TPA®y;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJINWYECKHUE MATEPUAJIBI 1JISI YAYUTEJS
YUYEBHO-METOJMYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOTO
[TIPOLIECCA

OBSI3ATEJLHBIE YUEBHBIE MATEPUAJIBI JUTSI VUEHUKA

* Maremaruka. ['eomerpus / Mep3nsik A.l'., Homuporckuii JI.A., Tlonskos
B.M.; nox penakimueit [logonsckoro B.E, O6miecTBo ¢ orpaHu4eHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-T'PA®y;
AxrmonepHoe obmectBo «M3mpatenbcTBo «lIpocBemnienne»

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
https://resh.edu.ru/

https://uchi.ru/



