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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro YpOBHS MJid
oOyuaromuxcsa 10 —11 knaccoB pazpabotana Ha ocHoBe dDenepanbHOro rocy1apCTBEHHOTO
00pa30BaTeIbHOrO CTaHAApPTa CPEIHEro o0Iero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBAaHMI, MPEIBIBIIEMBIX K MaTeMaTHIECKOMY OOpa30BaHUIO, U TPAAHUIIHA
poccuiickoro  obpazoBaHus. Peanmuzauuss mporpammbl  00eclieYyUMBaeT  OBJAJCHUE
KITIOYEBBIMA ~ KOMIETCHIIMSAMH, COCTaBJISIONIMMH  OCHOBY [UISl  CaMOpPa3BUTHS U
HEIMPEePbIBHOTO  00pa3oBaHUs, IEJIOCTHOCTh  OOIIEKYJIbTYpPHOTO, JUYHOCTHOIO U
MO3HABATENbHOTO PA3BUTHSI TUYHOCTH 00YYAIOIINXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPHHM Ha YpOBHE CpeHEro oOIero oOpa3oBaHUs
00ycCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PE3YyIbTATOB
oOydeHHss TeOMETPUHM B  HAMNPABJICHUU JIMYHOCTHOTO  PAa3BUTHS  00yYaroOmIUXcs,
dbopmupoBanuss (GYHKIHMOHAIHPHOM MaTeMaTHYeCKOH TpPaMOTHOCTH, H3YyUYCHHUS JPYTrUX
y4eOHBIX TUCIUILINH. Pa3BuTre y 00ydaroniuxcsi IpaBUIbHBIX MPEACTABICHUN O CYIIIHOCTH
U MIPOUCXOXKJICHUH TeOMETPUICCKUX aOCTPAKIIUA, COOTHONIEHUH PEATbHOTO U UJICaIbHOTO,
XapakTepe OTPaKCHHUs MAaTEMaTUYECKOW HAyKOU SIBICHWW W IPOIIECCOB PEaIbHOTO MUPA,
MEeCTe TEOMETPUU B CHUCTEME HAyK U POJIM MATEMaTHYECKOr0 MOJCIUPOBAHUS B HaYUYHOM
MO3HAHMM W B TMPAKTHKE CIOCOOCTBYeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUYaluXxcs, a TakKe KauyeCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aJanTallid B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpus sBisieTCS OJHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus, TaK Kak o0O0ECIeYMBAaET BO3MOXXHOCTh H3Y4Y€HHUS KaK JUCHUILIUH
€CTEeCTBCHHO-HAYYHOMN HAIPABJIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MpIuIeHUE, GOPMUPYEMOE TIPU U3YUECHUU O0YUAIOIMUMUCS MTOHSATHUHHBIX
OCHOB T€OMETPHU W TIOCTPOCHHMH IETIOYKH JIOTHYCCKUX YTBEPKIACHUU B XOJI€ PEIICHUS
reOMETPUUECKUX 3aJlady, YMEHUE BBIJBUTaTh M OMPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
HCTOJIB3YIOTCSl MPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH M3 Kypca
bu3nKH.

YMeHre OpHEHTHUPOBATHCA B IPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX
00J1acTAX JEeATSIHLHOCTH YeaoBeka. OpHUeHTAIUS YeJIOBEKa BO BPEMEHHU M MTPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €TI0 COIMAIIBHOTO OBITHS, (hopMa OTPaKCHHUS OKPYKAIOIIETro MHUPA,
YCJIOBHUE YCIICIIHOTO TIO3HAHWUS M AKTUBHOTO TPeoO0pa3oBaHUs JICHCTBUTEIBHOCTH.
OnepupoBaHHE MPOCTPAHCTBEHHBIMH OOpazamMu OOBEIMHSICT pa3HbIe BHUILI YUCOHOW W
TPYJIOBOW JICATCIIBHOCTH, SBISETCS OJHUM W3 MPOGECCHOHAIBHO BaXXHBIX KadecCTB,
MMOATOMY aKTyallbHa 3ajada (OPMHUPOBAHUA Y OOYYAIONIUXCS IPOCTPAHCTBEHHOTO
MBIIIJICHUS] KaK Pa3HOBUIHOCTH OOpPa3HOT0 MBIIIJICHUS — CYIIIECTBEHHOI0O KOMITOHEHTA B
MOJTOTOBKE K MPAKTUYECKOU JIEATEILHOCTH 110 MHOTHM HaIlpaBJICHUSM.



Lens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
o0ydyeHuss — 0011e00pa3oBaTeibHOE U OOLIEKYJIBTYPHOE pa3BUTHE OOYYAIOUIUXCS Yepes
o0OecrieyeHue BO3MOKHOCTH MNPUOOPETEHHS U  HCIOJIb30BAHUS  CUCTEMATHUYECKUX
F€OMETPUYECKUX 3HAHUW U JACUCTBUHM, CHEHUPUYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCHEIIHOI'0 MPOJOJDKEHUsT 00pa3oBaHUsl MO CHEHUAIBHOCTSAM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reomerpuu Ha 0a30BOM YPOBHE MpeJHA3HAUEHA JUIsl OOydYaromMXcs
CpElIHEeW WIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYAHEHUI HAa YpOBHE OCHOBHOIO
oOmiero o6OpazoBanusi. Takum oOpa3zoM, oOywaromuecss Ha 0a30BOM YPOBHE JIOJKHBI
OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHHUsS, CBA3aHHBIE CO CHELU(PUKOH TEOMETpUU H
HEOOXOMMBbIE JJII JKM3HM B COBpEMEHHOM oOmiectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh HM3Y4YUTh TE€OMETpHUIO OoJiee TIIyOOKO, €clid B JajbHEWIIEM BO3HUKHET
HEOOXOJIMMOCTh B TEOMETPUYECKUX 3HAHUAX B TPO(PEeCcCHOHATBbHOM eI TeIbHOCTH.

JlocTvkeHue  1edd  OCBOEHHS  MpOTpaMMbl  OO€CTEeUMBaeTCs  pelIeHUEM
COOTBETCTBYIOIIMX 3ajady. [IpuoputeTHbIMU 3aauaMu OCBOEHUSI Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (QopmupoBaHHe NpPEACTAaBICHUS O T€OMETPUM KaK 4YaCTH MHUPOBOWU KYyIbTYpbl U

OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHue mNpeACTaBICHUS O MHOTOIpAaHHMKAaX W TelaX BpallleHUs Kak o
BOXHEHIINX MAaTeMAaTHUYECKHUX MOJIEAX, MO3BOJAIONIMX OMUCHIBATh W H3ydaTb
pa3HbIE SBJICHUS OKPYKAIOIIET0 MHUPA;

e (QopmupoBaHHe yMEHHUsI paclo3HaBaTh Ha YEPTEKaxX, MOJEISIX U B peaJbHOM MHpPE
MHOTOTPAaHHUKH U TeJa BpallleHUS;

e OBJQJICHHME METOJaMU pEHIeHUs 3aJad Ha I[OCTPOCHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATUSIMU O MHOTOTPaHHUKAX
U TellaX BPAIlleHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJQJICHHE alNTOPUTMAMHU pEIIECHUS OCHOBHBIX THUIOB 3a1a4; (QopMUpOBaHHE
YMEHHS TPOBOJUTH HECJOXKHBIE JI0Ka3aTeNbHBIE PACCYXKICHHUS B XOJI€ PEIICHUSA
CTEPEOMETPUUECKUX 3a4a4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE UHTEIUIEKTYyaJbHBIX W TBOPYECKHX CIOCOOHOCTEH 0Oydaromuxcs,
MO3HABATEILHON  aKTUBHOCTH, HCCIIEIOBATEIBCKUX  YMEHHH, KPUTUYHOCTH

MBIIUICHUS;
e (¢opmupoBaHue GYHKIIMOHATBLHONW IPAaMOTHOCTH, PEICBAHTHONW I'€OMETPHN: YMECHHUE
pacno3HaBaTh  NPOSBICHUS  T'€OMETPUYECKHUX  MOHATHH, 00BEKTOB |

3aKOHOMEPHOCTEH B PEANIbHBIX >KU3HEHHBIX CUTYalUsX U NPU W3YYEHUH JPYTUX
y4eOHBIX TPEIMETOB, TPOSBICHUS  3aBHCHMOCTEH ¥  3aKOHOMEPHOCTEH,
bopMynHpoBaTH WX Ha A3BIKE TEOMETPUH M CO3/1aBaTh T€OMETPUUYECKUE MOJICIH,
MPUMEHATh OCBOCHHBIM TE€OMETPUYECKHM anmapar sl pPELIeHUs IPAKTUKO-
OpPUEHTUPOBAHHBIX 3aJay, WHTEPOPETUPOBATH W  OLEHHUBATHh IOJYYCHHBIE
pe3yJIbTaTHI.



OTnuuyuTenbHOM OCOOCHHOCTBHIO TPOTPAMMBI  SIBISIETCS  BKJIIOYEHHE B KypC
CTEpEOMETPHH B Hadaje €ro M3y4eHHUs 3a/ay, pellaeMblX Ha YpOBHE HHTYWTHBHOTO
MO3HAHMSI, W ONpENCNEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJ HHUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYIHPYET
MPOTEKaHNE MHTYUTHUBHBIX MPOIIECCOB, MOTUBHUPYET K JATbHEUIIEMY N3YUYCHHUIO MPEAMETA.

[Ipennoutenne oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METONYy OOYYeHHs, TO €CTh
TEOPETHUECKNE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTBH IMPEIMETHO-MPAKTUYECKOM
AesTeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX TMPEACTABICHUNA Yy YyYalIMXcsi B Kypce
CTEpEOMETPHH TPOBOJIUTCS 3a CUET pelIeHHs 3aJad Ha CO3JaHHe NPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OMNEPUPOBAHHE MPOCTPAHCTBEHHBIMH oOpazamu. Co3gaHue oOpasa
IPOBOJIUTCS. C OMOPOW Ha HAIJIAIHOCTh, a OINEPUPOBaHHE O00Opa3oM — B YCIOBHSIX
OTBJICYCHHUS OT HATJISTHOCTH, MBICICHHOTO U3MEHEHUS €T0 MCXOTHOTO COACPKAHMS.

OcHoOBHBIE conepxaTenpHble JWHUM Kypca «l'eomerpum» B 10-11 xkmnaccax:
«Muororpanaukn», «lIpsMple W TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpalieHUs»,
«BexkTopel W KOOpPIWHATBI B TPOCTpaHCTBe». DOpMHUpOBaHHE JIOTUYCCKUX YMEHUH
pacmpesensercss He TOJBKO IO COICpXKATeIbHBIM JUHHSIM, HO M TI0 ToAaM OOy4YeHHs Ha
YPOBHE CpeHEro o01ero 00pa3oBaHus.

Conepxanne o0Opa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM PE3ybTaTaM OCBOCHUS
paboueii MporpaMMBbl, pacHpeleIéHHbIM TI0 ToAaM OOY4YEeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI OBIAJCHUE T€OMETPUUYECKUMHU MOHSATUSIMUA U HaBBIKAMHU OCYIIECTBIISIIOCH
MOCJIEIOBATENIbHO U MTOCTYMATENBHO, C COOIO/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIOYAINCh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHHIM
oOy4aroImuxcs, paciupss u yrayonsis e€, o0paszysi IpOYHbIe MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reomerpun oTBOAUTCS 2 yaca B Heneno B 10 kinacce u 1 yac B Henelno B
11 kimacce, Bcero 3a aBa rojga o0ydenus - 102 ydeOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCTH,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaroluecss InpsMble. [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 napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC IAPAUICIBHBIE W MEPHEHAUKYISIPHbIE 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.
IlepnieHAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH 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
IIPAaBUJIBHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHAs INHpPaMHUAA M IPaBUIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNCNNIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
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 MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
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; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, 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 miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMA
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 mpocTpaHcTBe. ClokeHNEe U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHI)KEHUM B JPYrUX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB 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 M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oeltic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AefcTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccuuKaIi, OCHOBAaHUS /I OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
IPOBOAMMOTO aHAIIN34;

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

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
mpoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX,



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

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEeKTa, SIBICHMS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMHU, POIIECCAMU;

CaMOCTOATEIHHO (POpMYyNIHpPOBaTH 0000IIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIIE0BAaHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIIBUTaTh
NPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIBUT |



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh NOJyYEHHBIN pE3yIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOJICTBO MO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  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 JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pPEIIeHUs 3a]1auH, BHIOUPaATh CIIOCO0 peleHUsI
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBICHHBIX 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.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE paCMOI0KEHUE TMPSMBIX M IJIOCKOCTEH 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 MHOTOTPAHHUKA, MPABWIHHBIM MHOTOTPAaHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHMKHW, IIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHUS MHOTOIPAHHUKOB METOJOM  CJICJIOB, BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEMAaTUUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM 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.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEM (OpMys; BBIYUCHATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBaTH U UHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME NPOTPAMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIE 3HAHWUS Ha MPAKTUKE: AHAIM3UPOBATH PEATbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, anmapara aireopsbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpasyrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEpXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, 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.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSMHU: IEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJApHOE€ MPOU3BEACHUE, PACKIAJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIarallinX HECKOIBKO IIaroB PEUIEHUs, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PELIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

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

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, UCCIEI0BaTh NOCTPOEHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B ctepeomMeTpuio 10 1
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepneH)IminpHOCTb MPSIMBIX 12 1
II0CKOCTE
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 10
6 O06BEMBI MHOTOTPAaHHUKOB 8
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: MEpECCKArOIMECHA IIIIOCKOCTH,
nepeceKarommecs npamas U MI10CKOCTb

IlousTus: MEPECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaxX

HavanbHble cBeieHust o Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 AKCHOMATHYECKOM MMOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TousiTHE 00 AKCHOMATHYCCKOM MOCTPOCHUHN




CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
10 CTEpEOMETPUHN: aKCUOMBI CTEPEOMETPUU U
CIICACTBHA U3 HUX
B3anMHOe€ pacnosiokeHue NpsIMbIX B
11 MIPOCTPAHCTBE: MepeCceKaroIecs,
napajulesibHble U CKpPEIIUBaIOIIHecs
IIpSIMBIE
[TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B
12 MIPOCTPAHCTBE: MapaljIe/IbHbIE MPSMBIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEHN B
13 npoctpaHcTse: [lapannenbHOCTh NPSAMOil U
IJI0CKOCTH
14 VYriibl ¢ coHanpaBiIeHHBIMU CTOPOHAMU
15 Yroa Mex Iy IpsIMbIMU B IPOCTPaHCTBE
16 Yroa Mex Iy IpsIMbIMU B IPOCTPaHCTBE
17 [TapannenbHOCTH MIOCKOCTEH:
napaJuieNbHbIe MI0CKOCTU
18 CBoiicTBa napajjieNnbHbIX IIOCKOCTEH
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPBI
19 Ha TUIOCKOCTH: TeTpadip, KyoO,

apaJiICJICIIUIIC A




20

[Toctpoenue ceueHui

21 [TocTpoenue ceuenuit
KonTtponsHas padora o teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPICHTUKYIISIPHBIC TIPSIMBIE B
MIPOCTPAHCTBE

24 [IpsimMble napaiienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHauKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH

97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

28 TeopeMa o mpsMOi NMEPIEHANKYIISIPHOM
IIJIOCKOCTH

29 TeopeMa o mpsMOi NEPICHANKYIISIPHOM
IIJIOCKOCTH

30 Teopema o npsAMON NepIEeHAUKYISIPHON
IIJIOCKOCTH
[lepneHIuKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
MIPSIMOM JI0 IJIIOCKOCTH
[lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ A0 IINIOCKOCTHU




[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKysIp 1 HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 IIJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJd MEXIY IPSIMON
U TJIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia
[lepneHMKYISIPHOCTD INTIOCKOCTEN:

38 MIPU3HAK NMEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN
[TepnieHAMKYASIPHOCTD MIOCKOCTEM:

39 MPU3HAK NMEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MIPU3HAK MEPIECHIUKYISIPHOCTH IBYX
IIJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o Tpéx mepneHAUKYIIpax

43 Teopema o Tpéx mepneHAUKYIIpax
KonTponpHast paboTa o Temam

44 "[lepneH IMKYISPHOCTD NPSAMBIX U

mockocTer" u "YTIbl MEXIY IPSIMBIMU U
miockoctamu"




45

ITonsarue MHOI'OrpaiHrKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC 1
HECBBIITYKJIBIC MHOT'OT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi U HaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrospHast NMpaMuia, TPaHu U
OCHOBAaHHMEC MUPaAMUIEI; OOKOBas U MoJHas
MMOBCPXHOCTD IMUpaMU/IbI; IIPpaBUJIIbHAA U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIPaBUJIbHBIN TETpadIp; KyO

50

HpeI[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OIrpaHHHUKaXx: OKTas’ap, J0ACKasAp U
HKOCas’ap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneaax, npaBuiIbHBIX
MHOTOTPaHHUKAX

52

Boruncnenue 31eMEHTOB MHOTOTPaHHHUKOB!
pEOpa, AMaroHau, yribl




[Tnomaas GOKOBOM MOBEPXHOCTH U TOJHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJI0OAAb

53 N N 1
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTHU TPSMOU MPHU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM MTUPAMUJIBI, 1
TeopeMa O IO OOKOBOH MOBEPXHOCTH
YCEYEHHOM MUPAMMJIBI
55 KonTponsnas pabora no teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TUpamMuIBI 1
58 OO0BEM mUpamMuIBI 1
59 O06BEM TUpamMuIbI 1
60 O06BEM TUpamMuIbI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTtponbHas padota o teme "O0bEMBI 1
MHOTOI'PaHHUKOB"
IToBTOpEeHue, 0000IIEHnE cCUCTEMATH3AIUS
65 3HaHui. [locTpoeHune ceueHmii B 1
MHOTOI'PaHHUKE
IToBTOpEeHue, 0000IIEeHNE CUCTEMATH3AIUS
3HaHUH. BeyKclIleHHE paCCTOSHUN: MEXIY
66 IBYMsI TOYKaMH, OT TOUYKH A0 IPSIMOM, OT 1

TOYKHU 10 IIJIOCKOCTU, MCIKIAY
CKPCUINBAOITUMUCS ITPAMBIMU




67

Hrorosas koHTpoJbHAs padoTa

68

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BBIYMCIIEHHE YITI0B: MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
MPSIMOH U TUIOCKOCTBIO, IBYIPaHHBIX YIJIOB,
YTJIOB MEXY TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHUS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

Konunueckast HoBepXHOCTh, 00pa3yromiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMUCaHHBIA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHOLIEHHS MEX Ty IUTOLIAASIMU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
MeToauveckue peKOMEHIANUM K PeAMeTHOM JUHUH Y4eOHUKOB reOMeTpUH

10-11 knacc Aranacsu JI.C. u ap

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.1lsept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.ru/
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