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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yuebGHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
oOyuatomuxcss 10 —11 kmaccoB paspaborana Ha ocHoBe DeaepalibHOTO
rOCY/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa CPeAHEro OoO0IIero oopa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMM, MPEIBABISIEMBIX K MAaTEMAaTHYECKOMY
o0pa30oBaHUIO, U TpaAMLIMA poccuiickoro odOpazoBanusd. Peamuzanuss mporpaMMbl
o0OecreynBaceT OBJIAJICHUE KIIOYEBBIMH KOMIETEHIMSIMHU, COCTABIISIOIIMMH OCHOBY
JUISL CAaMOPa3BUTHSI U HETIPEPHIBHOTO 00pa30BaHMsI, IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO,
JUYHOCTHOTO U MMO3HABATENHLHOTO PAa3BUTHUS JIMUHOCTH 00YYaIOIUXCSl.

HEJIM U3YYEHUSA YYEBHOT' O KYPCA

BaxHocTs yuyeOHOro Kypca TeOMETpHMM Ha YpPOBHE CpEIHEro OoOIIero
oOpa3oBaHusi OOYyCIOBIIEHA TPAKTUYECKOH 3HAYMMOCTBHIO METAlPEIMETHBIX U
MPEIMETHBIX PE3YyJIbTaTOB OOYYCHHS TEOMETPUH B HANPABICHUH JIMYHOCTHOTO
pa3BuTHs  oOyyarommxcsi, (GOpMHpPOBaHMS (PYHKIMOHAIBHOW MaTeMaTHYeCKOM
IPaMOTHOCTH, W3Y4YEHHs APYruX Y4eOHBIX TUCHMIUIMH. Pa3zButme y oOydarommxcs
MPAaBUIBHBIX TIPEJCTABICHUH O CYIIHOCTH W TPOUCXOXKACHUU T€OMETPUYECKUX
aOCTpakmuif, COOTHONICHWH pEATbHOTO W WICATBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTU4YeCKOW HayKOW SBJICHUH U MPOLIECCOB pealbHOTO MHUPa, MECTE TEOMETPUH B
CHCTEME HayK W POJH MAaTeMaTHYEeCKOTO MOJCIMPOBAHHS B HAyYHOM IMO3HAHUH U B
MPAaKTHKE CHOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PECHHS YyYallUXcs, a
TaKXKe KaueCTB MBILUICHUS, HEOOXOIUMBIX JUIS aJJalTallud B COBPEMEHHOM OOIIIECTBE.

['eometpust siBiseTcss OJHUM K3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHETO
oOuiero oOpa3zoBaHus, TaK Kak 00ecreurnBaeT BOZMOKHOCTb U3YUEHHS KaK JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblnUIeHUE, (OPMUPYEMOE TMPU H3YYEHHU OO0YYaroIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHU W TIOCTPOSHUH LEMOYKU JIOTUIECKUX yYTBEPXKICHUH B
XOZIe PEIICHHsI TEOMETPUIECKHIX 3a7a4d, YMEHHE BBIIBUTATh M OTMPOBEPTraTh THIIOTE3BI
HEMOCPEJICTBEHHO MCIOJIB3YIOTCS IPU PEIICHUH 33]]a4 €CTeCTBEHHO-HAYYHOIO LIUKJIa,
B YAaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJIb BO
BCEX OO0JacTAX MAEATEIHHOCTH dYenoBeka. OpueHTamus deIoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOINMOE YCIIOBHE €TO COLMAIBHOTO ObITHSA, (hOpMa OTpaKeHHS
OKPY’KaloIIeT0 MHUPA, YCJIOBUE YCICUTHOTO TO3HAHUS M aKTUBHOTO MPeoOpa3oOBaHUs
neiictBuTenbHOCTH. OmnepupoBaHUE TMPOCTPAHCTBEHHBIMH O0Opa3aMu OOBEIUHSCT
pasHble BHIbI y4eOHOH W TPYJOBOM JEATENBHOCTH, SBISETCS OJHUM U3
npo¢eCCHOHANIBHO Ba)KHBIX Ka4yecTB, MO3TOMY aKTyasibHa 3a7ada (OPMUPOBAHUS Y
00y4arommxcsi TPOCTPAHCTBEHHOTO MBIIICHUSI KaK pPa3HOBHIHOCTH 0Opa3HOTO
MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTUYECKOU
JESITETLHOCTH 110 MHOTHM HAIPaBICHUSIM.

[enb ocBoeHHS TIpOTpamMMbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE
oOydeHuss — oOmeoOpa3oBaTeIbHOE U OOIIEKYJIbTYPHOE Pa3BUTHE OOYUYAIOIIMXCS
yepe3  oOecrieyeHWe  BO3MOXKHOCTH — TNPHOOpETEHHs] M HUCIOJIb30BAHUSA
CHUCTEMAaTHYECKUX T'€OMETPUYECKUX 3HAHWA M JEHCTBUHU, CIIEHU(PUYHBIX T€OMETPHH,



BO3MOXXHOCTH YCIICITHOTO TPOAOJKEHHSI OOpa3oBaHUsl IO CHEIHAIbHOCTSIM, He
CBSI3aHHBIM C TIPUKJIAJTHBIM HCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpun Ha ©0a30BOM YpOBHE IpeIHa3Hauy€Ha JUIs
00y4aroIuXCcsl CpeTHEN LIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENbHBIX 3aTPYJHEHUI Ha
yYpOBHE OCHOBHOTO oO0miero oOpas3oBanus. Takum o0pazoMm, oOydamomuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIME MaTeMaTHUYeCKHE YMEHHS, CBSI3aHHBIE CO
cnenupuKOd reoMeTpUr M HEOOXOAMMBIE [UIsl JKU3HHM B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3yYUTh TE€OMETPHIO Oojiee IIyOOKo, €Cliu B
JalbHEWIIEeM BO3HUKHET HEOOXOAMMOCTb B  TEOMETPUYECKUX  3HAHUSAX B
npo¢eCcCUOHATBHOMN e TEIHLHOCTH.

JlocTnKeHUe 1enu OCBOEHHS MPOrpaMMbl  OOECIIEUMBAETCA PELICHUEM
COOTBETCTBYIONIMX 3aja4. [[puoputeTHIMH 3a/1a4aMi OCBOCHUS Kypca «I eomeTpum»
Ha 6a3oBoM ypoBHe B 10—11 kitaccax siBISIFOTCS:

e (opmupoBaHue MpeACTaBICHUS O T€OMETPUU KaK YaCTH MUPOBOW KYJIbTYPHI

Y OCO3HAHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHuE MPEACTABIECHNS O MHOTOIPaHHUKAX U TeJlaX BPAILlEHUs KaK O
BOKHEHIIINX MAaTeMAaTHUYECKUX MOJEISAX, MO3BOJISIIONINX OMUCHIBAaTh U
M3ydaTh pa3HbIE SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHUE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJAECISAX U B pEalbHOM
MHpE MHOTOTPAHHHUKH U TeJla BpallCHHUS,

® OBJAJICHHE METOJAaMH peUIeHHsS 3aJad Ha MOCTPOCHHUS Ha H300paKEHUIX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHMEe yMEHHsS  ONEPUPOBATH OCHOBHBIMU  MOHSATHSAMHU O
MHOTOI'PaHHUKAX U TEJaX BPalIeHUs U UX OCHOBHBIMHU CBOMCTBaMH;

® OBJIAJICHUE AITOPUTMAMHU PELICHHUS] OCHOBHBIX THIOB 3a1a4; (hOpMHUPOBaHUE
YMEHHUS TPOBOJAUTH HECJOXKHBIE JOKa3aTeJIbHbIE PACCYXACHHUS B XOJeE
pEelIeHHUsT  CTEepeOMEeTpPUYECKMX 33Jad M 3aJady C  [PaKTUYECKUM
COJIEp)KAHUEM;

® pa3BUTHE MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW 0Oydaromuxcs,
MO3HABATEIbHOW AKTUBHOCTH, MCCIEOBATENIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIJICHUS;

e (dopmupoBaHuEe (PYHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPHUU:
YMEHHE Paclo3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEH B pEAIbHBIX JKU3HEHHBIX CHUTYyallUsX U TPU HU3YyYECHUU
Apyrux  y4eOHBIX  MPEAMETOB,  MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyTUpPOBaTh MX Ha S3BIKE TEOMETPUU M CO3/1aBaTh
reOMETPUYECKHE MOJENIH, IPUMEHITh OCBOCHHBIM F€OMETPUUECKHUI anmapar
JUIS pelleHUs MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/ad, HWHTEPHPETUPOBATH U
OLICHMBATb MOJYYEHHBIE PE3YJIBTATHI.

OTnu4uTeNbHON OCOOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKJIIOYEHHE B KYpC
CTEepEeOMETPUU B Hayaje ero M3y4deHHs 3a/iay, pellaeMbIX Ha YpOBHE MHTYHUTHBHOTO
MO3HAHUS, U OMNpeAeséHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBINUICHHUS,
CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEUILIEMY
U3YYECHUIO MpeMeTa.



[Ipennourenne oTAAETCS HATISTHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHS, TO
€CTh TEOPETHUYECKHE 3HAHUS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTh IPEAMETHO-
MIPAKTUYECKON JIEATENBHOCTH. Pa3BUTHE DPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4aluxcsi B Kypce CTepeOMETPUN MPOBOJUTCS 3a CUET peUICHUs 3a]ad Ha CO3/1aHue
IPOCTPAHCTBEHHBIX 00pa30oB W 3a7ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznianue obpasa MpoBOJUTCS C ONOPOM Ha HATJISAHOCTh, & OTIEPUPOBAHHE
0o0pa3oM — B YCJOBHSIX OTBJIEYEHHS OT HArJIiAHOCTH, MBICIIEHHOTO M3MEHEHHS €ro
UCXOJIHOTO COAEPIKAHMS.

OcHOBHBIE cojziepKaTenbHble JUHUU Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanaukn», «IIpsMble ¥ IUIOCKOCTH B NPOCTpPAHCTBE», «Tena BpalieHUs»,
«BekTopel U KOOpAMHATHI B NMPOCTpaHCTBE». DOPMUPOBAHHUE JOTHYECKUMX YMEHHU
pacnpesensieTcsi He TOJbKO IO COAEPXKATEIbHBIM JHUHHAM, HO U IO TOAaM O0y4YeHus
Ha YpOBHE cpeHero odiero oopa3oBaHusl.

Copepxanue oOpa3oBaHUs, COOTBETCTBYIOLEE NPEIMETHBIM pe3yjbTaTaM
OCBOGHHs pabodeil mporpamMmbl, pacHpelel€HHbIM 10 TroJaM  OO0y4eHWs,
CTPYKTYPUPOBAHO TaKHM 00pa3oM, YTOOBI OBJIAJCHUE T€OMETPUUYECKUMU TOHATUSIMHU
Y HaBBIKAMU OCYILECTBIISJIOCH MOCIEA0BATEIRHO U MOCTYNATENbHO, C COOIIOIEHUEM
MPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAINCH B OOIIYIO CUCTEMY
TreOMETPUYECKUX MPEACTABICHUN 00yJaronnxcs, pacmupsis u yrayomnss e€, oOpa3ys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuyenue reomerpun orBoautcs 2 yaca B Hegemto B 10 kimacce u 1 gac B

Hezemo B 11 kimacce, Bcero 3a niBa roja ooydenus - 102 yqeOHbIX yaca.

COIEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHA cTepeoMeTpur. Touka, mpsiMasi, III0CKOCTh, IPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMAaTUYECKOM MOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
Y CIEACTBUS U3 HUX.

B3anMmHOe pacnosoxkeHue MNpsAMBIX B IPOCTPAHCTBE: IIEepeceKaroluecs,
napajuleJIbHble M CKpeluBarouecs mnpsimbele. [lapamienbHOCTh NOpSIMBIX U
IUIOCKOCTEH B  IPOCTPAHCTBE: MapajlUieJibHbIE IMpsIMbIE B IIPOCTPAHCTBE;
MapaJuIeIbHOCTh TPEX MNPAMBIX; IMApPaUICIBHOCTh INPSMOW U IIJIOCKOCTU. YTIUIBI C
COHAIIPABJICHHBIMM  CTOPOHAMH; YrOJI MEXAy HpPSAMBIMA B  IPOCTPAHCTBE.
[TapaynnenbHOCTh MIIOCKOCTEH: MapajulelbHbIE IUIOCKOCTH; CBOMCTBA MAapasuICIbHBIX
riockoctel. [IpocTeiinyie npocTpaHCTBEHHbIE GUTYPBI HA TUIOCKOCTHU: TETPadp, KyO,
MapajuleIIeUIeT; IOCTPOCHUE CEYCHU M.

[leprieHAUKYISAPHOCTD MPSAMOM W IJIOCKOCTH: TNEPIEHAUKYJIAPHBIEC IMPSMBIE B
IIPOCTPAHCTBE, MPSMBIEC MMAPAJUICIbHBIE U MEPIICHINKYJIISPHbIE K MIJIOCKOCTH, MPU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMa O MPSIMOU MEPIECHINUKYIIPHON
IJIOCKOCTHU. YTUIBI B IPOCTPAHCTBE: YIOJl MEKY IIPSMOM U IUIOCKOCTBIO; IBYTPaHHBIN
yroJI, TMHEWHBIN yroJlI IBYTPaHHOTO yria. [lepnenauKyisp 1 HaKIOHHBIE: pacCTOSIHUE
OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MIOCKOCTH, MPOEKIMsI PUTyphl HA



IUIOCKOCTh. [lepnenanKynsipHOCTh IIOCKOCTEN: MPU3HAK MEPIEHINKYIIPHOCTH ABYX
IockocTen. Teopema o TpEX MepHeHINKYJIapax.

MHOrorpaHHuKH

[TonsiTe MHOTOTrpaHHUKA, OCHOBHBIE 3JI€MEHTHl MHOTOTPAHHUKA, BBIMYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpu3ma: nN-yrosibHas
npu3Ma; TpaHd U OCHOBAHUS TMPHU3MBI; MpsiMas U HAKIOHHAs TPHU3MBbI; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Mebl. [lapannenenunesn, NpsMOYTrOIbHBIN Mapajieienune;]
u ero cpoiicTBa. [lupamuna: N-yroiapHas nupamuaa, TpaHd U OCHOBAHUE NMUPaMUIBI,
OOKOBasi M TOJIHAs TOBEPXHOCTh MHUPAMUJBI, NIPABHIIbHAS M yCEUEHHAas MHUpPaMUJA.
DOneMeHThl Tpu3Mbl U nupaMujbl. [lpaBuibHbIE MHOTOTPAHHUKHU: TIOHATHE
MPaBUJILHOTO MHOTOTPAHHUKA;, TMpaBWIbHAS MpU3Ma U TNpaBWIbHAS MHPAMHJA;
MpaBWJIbHASI TPEYTOJIbHAS TUPAMKJIA U TTPaBUIIBHBIN TeTpadip; KyO. [IpencraBienue o
MPaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3JIp, J0ACKa’Ap U ukKocarap. CeueHus Mpu3Mbl U
MAPaMU/IBI.

CummeTpusi B NIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, TPAMOU,
IJIOCKOCTU. DJEMEHThl CUMMETPUHU B MUpaMUJIaX, Mapajulesienuneaax, mpaBUibHbIX
MHOTOTpaHHHUKAaX.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTHM U TIOJIHOM TMOBEPXHOCTH NPSIMOW MPU3MBI, IUIOLIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM mpu3Mbl. Ilnomans 60koBoOiM
MOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHONW THpaMUIbl, TeOopeMa O IUIOMIAdN
yceuénHoil nmupamusl. [lonstue 06 06bEmMe. OOBEM MUpPaMUIBI, TPU3MBI.

[Tomo6ubie Tema B mpoctpancTBe. COOTHOIICHUS MEXIY IUIOMAIASIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEI.

11 KJIACC

Tena Bpamenus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolue IMINHIPHUECKONH MOBEPXHOCTH,
OCh IMWJIMHAPUYECKON MoBepXxHOCTH. LlmnuHap: ocHOBaHMS U OOKOBasi MMOBEPXHOCTb,
oOpa3zyrolias ¥ 0Ch; TUIONIAh> OOKOBOM M TIOJHON MTOBEPXHOCTH.

Konunyeckass moBepxHOCTh, 00pa3yronue KOHMYECKOW IOBEPXHOCTH, OCh M
BepIIMHA KOHMYECKOM moBepxHOocTU. KoHyc: ocHOBaHME M BepIiinHa, oOpasyrolas u
OCh; TUIOIIAF OOKOBOM M TOJIHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yromue u
BBICOTA; OCHOBAHMSI U OOKOBAsi TOBEPXHOCTb.

Cdhepa m map: mHeHTp, pamuyc, AUAMETP; IUIOMAAb MOBEPXHOCTH C(ephl.
B3aumuoe pacnonoxenue chepbl M MIOCKOCTH; KacaTelbHasl TUIOCKOCTh K cdepe;
TUTOIIAb Cephl.

N306pakenue Ten BpalieHus Ha MII0CKOCTH. Pa3BEpTKa MUIMHpA U KOHYCA.

KomOunanuu ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIN
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPaHHUK, WK TEJIO BPAILICHHUS.

[Tonsitne 06 o6wEMe. OcHOBHEIE cBOMCTBAa 00BEMOB Ten. Teopema 06 00BEME
MPSIMOYTOJIBHOTO TMapajuieNenumnena u cneactTsus u3 He€. O0ObEM LMIMHIIPA, KOHYCA.
O0BEM mapa u mIomaab cQepsl.

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXKAY IUIOLIAJSIMU
MTOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJL.

Ceuenust uunuHapa (mapajuiesibHO U MEPHEHIUKYISIPHO OCH), CEYEHHUS] KOHyca
(mapasieabHOE€ OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPIINHY), CEUSHHUS 1Iapa.



BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpaHcTBe. CoKeHHE W BBIYUTAHHWE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. PaszmokeHue BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
npaBWJl  JAeWcTBU ¢  BekTopamu. [IpsMoyroibHas cuctemMa KOOpJIMHAT B
npoctpanctBe. Koopaunatel BekTopa. [IpocTteifine 3amaun B KOOpAuWHATaX. YTOI
Mexay BekTopamu. CKaJsipHOE IPOU3BEACHUE BEKTOPOB. BrluncieHue yrioB Mexny
OpsIMBIMA =~ M TUIOCKOCTSIMU.  KOOpIHMHATHO-BEKTOPHBIH METOA TIPU  pPELICHUU
reoMeTpPUYECKUX 3a/1ay.

IINIAHUPYEMBIE PE3YJIBTATDBI

JINMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  pe3yJabTAaThl OCBOEHHUSA MPOrPaMMbl  y4yeOHOTO MpeaMeTa
«MaremaTuka» XxapakTepu3ylTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAaHHOCTHIO TPAKIAHCKON TO3UIIMKA 00YyJaOIIeToCss KaKk aKTHBHOTO U
OTBETCTBEHHOT'O 4JI€HA POCCUUCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX
OCHOBaX  (YHKIMOHHPOBAHHS  Pa3IMYHBIX CTPYKTYp, SBICHHH, MPOIEIYp
TPaXJIaHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aHMMOJICHCTBOBATH C
COIMATLHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C UX (DYHKITUSMH U HA3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIIMTAHUE:

c(hOpMUPOBAaHHOCTBIO POCCHMCKON Tpa)kTaHCKOW HICHTHYHOCTH, YBAXKCHUS K
MPOIIOMY W HACTOSIIEMY POCCHUHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K
JOCTHUKEHHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUMCKON MAaTEMATHYECKOW IIKOJbI, K
WCIIOIb30BAHUIO JTHUX JOCTH)KEHUH B JAPYrMX HaykaX, TEXHOJOTHIX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja; chOPMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO TOBEICHHS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U JEATEIHbHOCThIO YUEHOTO; OCO3ZHAHUEM JIMYHOTO
BKJIa/Ia B MOCTPOEHUE YCTOMUUBOTO OYyIIIETO.

JcTeTuyecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUpPY, BKJIIOUas 3CTETUKY MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, pacCy ACHUN; BOCIPUUMUUBOCTHIO K
MaTeMaTHYECKUM acCleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

chOpMUPOBAaHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHYeCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOro M 0e30macHoro odpasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO (3/I0pOBOE THTaHWE, COATAaHCHUPOBAHHBIM PEXKUM 3aHITHH WU
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH); (U3MUECKOTO COBEPIICHCTBOBAHWSI,
TIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIHHON IESITEIBHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHUEM IIEHHOCTH TPYJOJIO0US; HHTEPECOM K
pas3nu4HbIM chepam mpodhecCHOHATLHOM eI TeTbHOCTH, CBSI3aHHBIM C MATEMAaTUKOU U
e€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3ZHAHHBIN BBIOOp OyayIIel mpodeccuu u



pean30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTH4ecKoMy 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU,
TOTOBHOCTbIO K AaKTMBHOMY Yy4YacTUIO B PEHICHUU MPAKTUYECKUX  3a7a4
MaTeMaTH4eCKON HanpaBJICHHOCTH.

JK0JI0rHYecKoe BOCTIUTAHHE:

c(OpMUPOBAaHHOCTBIO  JKOJIOTUYECKON  KYyJIbTYpbl, IOHUMAHUEM BIHSHUS
COIMAIbHO-9KOHOMHUYECKUX TMPOLIECCOB HAa COCTOSIHUE MPUPOJHONM U COIMATBHOM
Cpellbl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa IKOJIOTHUECKUX MpoOieM; OpueHTAINeH
HAa T[pUMEHEHHE MaTeMaTHYEeCKUX 3HAHWW s penieHus 3aaad B o0JacTH
OKpY>KaloIlel cpejpl, IUIAaHUPOBAaHUS TOCTYNKOB W OLIEHKA HMX BO3MOXHBIX
MOCJTIEACTBUM ISl OKPYKAIOIIEN CPEIbI.

IleHHOCTH HAYYHOT'O MO3HAHUS:

chOpMUPOBAaHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTHUKH, TOHUMAaHUEM MaTeMaTHIeCKOU
HayKU Kak c(epbl 4eTOBEYECKON AESITENbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAUMMOCTHU
JUIS pa3BUTHUS LMBWIW3AIMH, OBIAJCHUEM S3bIKOM MAaTEMaTUKH U MaTeMaTHYEeCKOM
KYJbTYpOU KaK CPEJICTBOM IMMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH IPOSKTHYIO
Y UCCIIE0BATEIBCKYIO ICSITEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHBI
MeTtanpenMeTHbie pe3yiabTaThl OCBOEHHUS IMPOTPaMMBI  y4yeOHOTO TMpeaMera

«MaremaTuka» XapaKTEepU3YIOTCs OBJIAICHUEM YHUBEPCAJIbHBIMU
no3HagameaIbHbIMU oelicmeusimu, VHUBEPCATbHBIMU KOMMYHUKAMUBHbIMU
OelcCmBUAMU, YHUBEPCATbHLIMU PecyIAMUBHBIMU OeUCTNEUAMU.

1) Yuusepcanvnvie noznaeamesnpHble Oeticmesus, obecneuusaiom

Gopmuposanue 6a308b1X KOCHUMUBHBIX NPOYECCO8 00YUarOWUXCsl (0C80EHUEe MEmO008
NO3HAHUSL  OKPYJHCAIOWe20 Mupa;, NpUMeHeHUue JOSUYECKUX, UCCIed08amenbCKux
onepayuti, ymeHuil pabomams ¢ ungopmayueti).
ba3oBrble jornyeckue AedcTBUA:
® BBIIBISATh U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKK MaTEMaTUUECKHX
OOBEKTOB, TMOHSATHH, OTHOIICHHH MEXAY TMOHATUAMU; (OPMYIHPOBATH
onpejieNieHuss  MOHATHUW;  YCTAHABIMBaTh  CYIIECTBEHHBIH  MpPU3HAK
Kjaccu(uKalli, OCHOBaHUSA i1 OOOOILIEHUS M CpaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;
® BOCHpHUHWMATH, (QOpMyIUpOBaTh ©  NPeoOpa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPULIATENbHBIC, CIUHUYHBIC, YaCTHBICE U OOIIHE;
YCIIOBHBIE;
® BBISIBIISATH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS
B (haKkTax, JaHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSX; MpejJiaraTh KPUTCPUU
JUTS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
e JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUECHH 110 aHaJIOTHH;
® [POBOAUTH CAMOCTOSITEIBHO J10Ka3aTebCTBA MATEMAaTUUECKUX YTBEPKICHUN
(mpsiMple W OT MPOTHUBHOIO), BBICTPAUBATh AaApPTyMEHTAIMIO, TPUBOAUTH
OpUMepbl U KOHTPHOPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE CYXKIEHUS U
BBIBO/IBI;



BBIOMpATh CHoco0 pemeHus ydyeOHOW 3anaud  (CpaBHUBATH HECKOJIBKO
BAapUaHTOB pEUIeHMs, BBIOMpaTh Haubosiee MOAXOMAIMA C  Y4ETOM
CaMOCTOSATEIbHO BBIJICIIEHHBIX KPUTEPHEB).

BasoBrIe ncciieqoBaTe/IbCKUE TeHCTBHA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUN WHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BONPOCH], (UKCHUPYIOIIME MPOTHUBOpEYHe, MpodiieMy,
yCTaHaBIMBaTh  HMCKOMOE W  JaHHOe,  (opMupoBaTh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSATENIBHO CIITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHNE
[0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTHUYeCKOro OObeKTa, SBICHUS,
Mpoliecca, BBISBICHUIO 3aBUCHUMOCTEH MeEXIy OOBEKTaMH, SBICHUSMU,
poLeccaMu;

CaMOCTOSITENHbHO (DOPMyNTHpPOBAaTH OO0OOIIEHUS] W BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO HAOMIO/IEHUs, HCCIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJOB U 0000IICHUI;

MPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TakKe BBIIBUTATh
MIPETONIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanueii:

2)

BBISBJIATH NeUIIUTHI HMHPOPMALIUU, JaHHBIX, HEOOXOIUMBIX UIS OTBETa Ha
BOIIPOC U JIJISl PEIICHUS 3a/1a4H;
BBIOMPATh HHPOPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBATh U HHTEPIPETUPOBATH MH(HOPMAIIUIO PA3IMYHBIX BUJIOB U
dhopm mpecTaBlIeHNS;
CTPYKTYpHUPOBaTh HH(POPMAIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH I'paduuecky;
OILICHUBATH HaAEKHOCTh uH(bopMaIH o CaMOCTOSITEIHHO
chOpMyIUPOBAaHHBIM KPUTEPHSIM.

Vuueepcanvnvle  KomMmynuxamuenwvle  Oelicmeus,  0becnedusarom

CchoOpMUPOBAHHOCIL COYUATILHBIX HABLIKO8 00YYAIOUUXCSL.
Oomenue:

BOCIIPUHUMATD U (DOPMYIIMPOBATH CY>KIACHUS B COOTBETCTBUH C YCIOBUSMU U
LeIsIMU OOIIEHHMSI; SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX M IMCbMEHHBIX TEKCTax, JAaBaTh IOSCHEHMS IO XOAY peUICHUs
3a/1a4i, KOMMEHTUPOBATh NIOJYYEHHBIN pe3yJIbTarT;

B X0Ji¢ 00CY)XJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOH TEMBI,
npoOsieMbl, pelaeMoil 3a7aun, BbICKa3bIBaTh WJEH, HAllEJICHHBIE Ha MOMCK
pELICHUS; CONOCTABIIATh CBOU CYXKACHUSA C CYKICHUSIMU IPYTUX YYaCTHUKOB
auanora, oOHapY)XMBAaTh pazIU4Me€ M CXOJACTBO MO3UIMI; B KOPPEKTHOMN
dbopme hopMyIHMpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MIPEACTABIATh PE3YyJIbTaThl PEIICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIIEA0BaHU,
MIPOEKTA; CAMOCTOSTENILHO BHIOMPATh (POpMAT BBICTYIUICHUS C y4ETOM 3ajad
MPE3eHTAlMU 1 OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTno:

IIOHMMATh ¥ MCIOJIb30BaTh IIPEUMYIIECTBA KOMaHIHOM U WHIAMBUAYAIbHON
paboThl TpU pemieHnH Y4YeOHBIX 3a7ad; MPUHUMATH Iedh COBMECTHOU



NEeSTENbHOCTH,  IUIAHUPOBAaTh  OPTraHU3allMl0  COBMECTHOM  paboThl,
pacnpenensTh BUABl paboOT, JAOTOBapuUBAThCS, OOCYXKIaTh MPOLECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JTIOJICH;

® y4acTBOBaTh B IPYyNNOBHIX (hopmax paboThl (0OCYyxkAeHMsS, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» W HHBIE); BBINOJIHATH CBOIO YacThb pPabOThl H
KOOPAMHHUPOBATH CBOM JACUCTBHS C IPYTrUMH YJeHAMU KOMaH/bI; OLICHUBATh
KauyecTBO CBOEro BKJaJa B  OOWMH TPOAYKT IO  KPUTEPUSM,
c(OpMyJIMPOBAaHHBIM YYaCTHUKAMU B3aUMOJECICTBUS.

3) Vhueepcanvuvie pezyniamuenvle oeticmsus, obecneuusarom hopmuposarue

CMbBICTIO8BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanms:

® COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3aJaud, BRIOMpATh CIIOCOO pelIeHus ¢
yu4éTOM  HMEIOIIUXCS  PEecypcoB M  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHpPOBaTh M KOPPEKTHUPOBATh BapHaHThl PELICHUI ¢ y4€TOM HOBOM
uH(pOpMaLIIH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMHU  TIO3HABATEJIBHOW  peQUIeKCMHM  KaK  OCO3HAHUS
COBEpLIAEMBIX JEUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTaTOB;
BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3ybTaTa
pEIIeHUs MaTeMaTUYEeCKOM 3a1a4u;

® [IpeABHUAETb TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IPHU PELICHUU 3aJ1a4H,
BHOCUTh KOPPEKTHBBI B JAESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBaTh COOTBETCTBHE pe3yJibTaTa LEJId U YCJIOBHUSIM, OOBACHATH
INPUYMHBl JIOCTMKEHMSI WIH HEJOCTHKEHHUS pe3yNbTaTOB JEATEIbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIbTATDI
10 KJIACC

OmnepupoBaTh MOHATHSAME: TOYKA, PSIMast, TUIOCKOCTb.

[IpuMeHAT, aKCHOMBI CTEPEOMETPHUH W CIEACTBHS W3 HHUX TPU PEHICHUU
reOMETPUUECKHX 3a1a4.

OmnepupoBaTh MOHATHAMH: MapAJUIETBHOCTh U MEPIEHANKYISIPHOCTh NPAMBIX U
IJIOCKOCTEN.

KnaccuduuupoBats B3auMHOE pacHOJIOXKEHHE NPAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHATHAME: IBYTPAHHBIN Yo, TpaHU JIBYTPAHHOTO yria, pedpo
JBYTPaHHOTO YTJIa; IMHEHHBIN yrojl IBYTPaHHOTO yIJia; TpagycHas Mepa ABYTPaHHOTO
yria.

OnepupoBaTh TOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W  HEBBITYKJIbIH
MHOTOTPAaHHUK, JJIEMEHTHl MHOTOTpaHHHKA, TPAaBUJIbHBII MHOTOTPAHHHUK.

Pacno3naBatb OCHOBHBIE BHJBl MHOTOTPAaHHHKOB (IUpaMuia; TNpU3Ma,
MPSIMOYTOJIBHBIN Mapajienenune, Kyo).

KnaccuduuupoBaTts MHOrOrpaHHUKH, BBIOMpas OCHOBAaHUS Ul Kilaccu(uKanum
(BBIITYKJIbIE U HEBBIITYKJIbIE MHOIOI'PAaHHUKH; IIPABUIbHbIE MHOIOI'PAaHHUKH; IPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TAPAJUICTICTIUIIE IBI).



OnepupoBaTh NOHATHAMMU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH NPUHIMIIBI IOCTPOSHUS CEYEHUH, UCTI0Nb3Ys METO/]I CJIEOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTyp: BHJ CBEpXY, COOKY,
CHU3Y.

Pemare 3amaun Ha HaxoOXJAEHHE T'€OMETPHUYECKUX BEJIMYMH MO oOpasuam Hin
QIrOpUTMaM, [PUMEHSAS U3BECTHBIE AHANUTUYECKUE METOAbl IpPU PELICHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha BBIYMCIICHHE PACCTOSIHUI MEXIY ABYMs
TOYKaMH, OT TOYKH J0 IPAMOM, OT TOUYKH [0 IJIOCKOCTH, MEKIY CKPELIMBAIOIIUMUCS
MPSIMBIMHU.

Pematp 3a7aun Ha HaXOXIAEHHE N€OMETPUUYECKUX BEJIMYMH IO 00pas3nam WiH
QITOpUTMaM, T[PUMEHS] U3BECTHBIE AHAJIUTHUYECKHME METOABl IpU  PELICHUH
CTaHJApPTHBIX  MATEMATHYECKUX  33Jad HAa  BBIYKMCIEHUE  YIVIOB  MEXIY
CKPEIIMBAIOIIMMHUCS MPSAMBIMH, MEX]Y IPSIMOM U IUIOCKOCTBIO, MEKY MIIOCKOCTSIMH,
IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IUIOIAAM MOBEPXHOCTEH MHOTOTPaHHMKOB (IpU3Ma,
NUpaMuia) ¢ NpUMEHEHUEM (OPMYII; BBIUYUCIATh COOTHOILIECHUS MEXIY IUIOAAsIMU
MOBEPXHOCTEN, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CUMMETPHs B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M  HMHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UIYypax, MPEJCTaBICHHYI0 Ha 4YepTekax Hu
PHUCYHKaXx.

[IpumensTs reomerpudeckue (HaxkThl IS pELICHHUs] CTEPEOMETPUUECKHUX 3ajad,
MIPENOoAraluX HECKOJIbKO 1IaroB PEIIEHUs, €CIIU YCIOBUS MPUMEHEHUS 3aJ]aHbl B
sSBHOU (hopme.

[IpumenaTs  mpocTEdIIMEe  NPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKallMOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUUYECKUX 3aau.

[IpuBOoaNTH IpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacrno3HaBaTh IPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpumeHsATh TONyYEHHbIE 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH pealbHbIE
CUTyalluh M TPUMEHSITh HW3Y4YEHHbIE TMOHATHUS B TMpOIecCe IOMCKA PEIICHUS
MaTeMaTH4ecku c(HOpMyINPOBAHHON MPOOIEMBI, MOAECTHUPOBATh PeabHbIE CUTYAIlUH
Ha S3bIKE TE€OMETPHUH, HCCIEI0BaTh IOCTPOECHHBIE MOJEIN C MCIOIb30BaHUEM
reOMETPUYECKUX MOHATHUH M TeopeM, ammapara ainreOpbl; peliaTtbh MpaKTHYeCKue
3aJ1a4M, CBSI3aHHBIE C HAXOKJIEHUEM T'€OMETPUUECKHUX BEIUUHH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: IIWIIMHIApPUYECKas MOBEPXHOCTh, OOpasyrolue
UWIMHAPUYECKON MOBEPXHOCTH; LUJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opasyrolue
KOHMUYECKOI MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IUJIMHIP, KOHYC, cepa u map).

OOBSCHATH CTIOCOOBI MOTYYEHUS TEJl BpAIICHUS.

KnaccuduunpoBats B3auMHOE pacroyiokeHne cepbl U MIIOCKOCTH.

OnepupoBaTh NOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
CErMEHTa; LIApOBOM CJIO, OCHOBAHME LIAPOBOIO CJIOSA, BBICOTA ILAPOBOIO CJIOS;
IapOBOU CEKTOP.



Boruncnare 00bEMBI M MUIOMIAIM  TOBEPXHOCTEW  Tel  BpallEHUS,
reOMETPUYECKHUX Te ¢ MPUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBINA B c)epy U ONHUCAHHBII
okoJio cepsr; chepa, BIrcaHHAs B MHOTOTPAHHUK WM TEJIO BpaIICHUSI.

BbluncnaTh COOTHOIIEHUS MEXAY IUIOMAASIMU MOBEPXHOCTEH M 0o0BEMaMu
MOI00OHBIX TEIL.

N300paxkaTte u3ydyaemble (GUIYpbl OT PYKM U C HPUMEHEHHEM MPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUThH CEUECHHUSI TEJ BPAILEHUS.

W3Bnekatb, HHTEPOPETUPOBaTH M  NpeoOpa3oBbIBaTh MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHX (UTypax, MPEACTaBICHHYI0 Ha 4YepTexax u
pUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BrINoaHATE 1EHCTBUS CI0KEHHSI BEKTOPOB, BBIYNTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YUCJIO, OOBSICHATH, KAKUMH CBOMCTBAMU OHH 00JIa1alo0T.

[IpumeHsaTh npaBUIIoO NMapasuieenunesaa.

OnepupoBaTh MOHATUSAMU: JIE€KAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, paBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, Yrol MEXIY
BEKTOPAMH, CKAJSIPHOE IMPOU3BEIICHUE BEKTOPOB, KOJUIMHEApPHBbIE M KOMILJIAaHAPHBIE
BEKTOPBI.

Haxoauts cymMMy BEKTOpPOB U MPOU3BEACHUE BEKTOpPA HA YUCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJIpHOE IPOU3BEACHHE, PACKIAAbIBaTh BEKTOp IO  JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3a/aBatTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM cuUcTeMe KOOPIUHAT.

[TpumensaTh reoMeTpruyeckue (akThl A PElICHUs CTePEOMETPHUUECKUX 3ajad,
MIPEAIONATAIOIIMX HECKOIBKO 1IArOB PELIEHUs, €CJIN YCIOBHs IPUMEHEHUS 3a7aHbl B
saBHOU (hopme.

Pemate mnpocteilline reoMeTpudyecKkue 3aJadd Ha IMPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemarp 3amaum Ha JIOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaXO0XJCHHE T€OMETPUUECKUX BEJIWYUH MO 00pasliaM WM alropuTMam, MpUMEHsS
M3BECTHBIE METO/IbI U PELIEHUHU CTaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1a4.

IIpuMeHAT,  mpocTedIMe  IpPOrpaMMHBIE  CPEICcTBA M JJIEKTPOHHO-
KOMMYHHUKallMOHHBIE CUCTEMBI MIPU PELUICHUN CTEPEOMETPUUYECKUX 3aau.

[IpuBONTH pUMEPBHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacrno3HaBaTh IPOSIBIEHNUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpumeHsTh TONyYEHHbIE 3HAHUS HA TMPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallhd M TPUMEHSITh HW3Y4YCHHbIE TMOHATHUS B TMpoOIlecce IOMCKA PEIICHUS
MaTeMaTU4ecku cHOpMYyIUPOBAHHON MPOOIEMBI, MOAECTUPOBATh PeabHbIE CUTYAIUU
Ha S3bIKE TE€OMETPHUM, HCCIE0BaTh IIOCTPOECHHBIE MOJEIN C HCIIOIb30BAHUEM
reOMETPUYECKUX MOHSATHUH M TeopeM, ammapara ainreOpbl; peliaTtbh MpaKTUYeCKue
3aJ1a4M, CBSI3aHHBIE C HAXOKJIEHUEM T'€OMETPUUECKUX BEIUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos DJIEKTPOHHbIE
HanmenoBaHme
Ne A31CIIOB " TeM Koutpo  IIpaktm  (uu¢poBbie)
n/n p Bcero JbHBIE qyecKue 06pa303aTeanL1e
NporpaMmMbl
padoThI padoThI pecypchl
BrereHe 5 https://resh.edu.ru/subj
A 10 ect/lesson/4756/start/2

CTEPEOMETPUIO 03542

Eps(ﬁblefTBgﬂocmcm i https://resh.edu.ru/subj

pocIp ) 12 1 ect/lesson/6129/start/1

HapaJ'IJ'IeJ'IBHOCTB IIPAMBIX 31672/

U IUIOCKOCTEN -
https://infourok.ru/kon
spekt-lekcij-
razdatochnyj-material-

[leprieHAUKYJISIPHOCTD po-uchebnoj-

PHCHAMIKYILIP . 12 discipline-matematika-

MPSAMBIX U INIOCKOCTEN geometriya-po-teme-
perpendikulyarnost-
pryamyh-i-ploskost-
4076429.html
https://www.yaklass.ru

Vsl MexXy NpsIMbIMUA U /p/geometria/10-

Hngcmcmﬁz P 10 1 Klass/perpendikuliarno
st-v-prostranstve-
10441/
https://resh.edu.ru/subj
ect/lesson/6063/start/2
1120/,

MHororpanHuiH 1 ! https://resh.edu.ru/subj
ect/lesson/6018/start/2
21550/

O0BEMBI 9 1 https://resh.edu.ru/subj

MHOTOTPaHHUKOB ect/lesson/4904/
https://testedu.ru/test/
matematika/10-

[ToBTOpeHMe:  ceyeHus, 4 1 klass/test-dlya-

PACCTOSIHHSI M YTJIBI proverki-znanij-po-
algebre-i-
geometrii.html

OBIIEE KOJIMYECTBO 68 5 0

YACOB IIO ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://testedu.ru/test/matematika/10-klass/test-dlya-proverki-znanij-po-algebre-i-geometrii.html
https://testedu.ru/test/matematika/10-klass/test-dlya-proverki-znanij-po-algebre-i-geometrii.html
https://testedu.ru/test/matematika/10-klass/test-dlya-proverki-znanij-po-algebre-i-geometrii.html
https://testedu.ru/test/matematika/10-klass/test-dlya-proverki-znanij-po-algebre-i-geometrii.html
https://testedu.ru/test/matematika/10-klass/test-dlya-proverki-znanij-po-algebre-i-geometrii.html
https://testedu.ru/test/matematika/10-klass/test-dlya-proverki-znanij-po-algebre-i-geometrii.html

11 KUIACC

KosmuecTBo 4acos DJIeKTPOHHBbIE
Ne
o/ HaumeHoBaHue pa3ae/ioB Beer Konrpo Mpaktuu  (uupposbIe)
I H TeM MPOorpamMMsbl JbHBbIE ecKue oOpa3oBaTeJibHbIE
° padoThI padoThI pecypchl
https://resh.edu.ru/sub
1 Tena BpareHnus 12 ject/lesson/6300/cons
pect/
y https://resh.edu.ru/sub
2 Obnembt Ten S 1 ject/lesson/4904/
https://resh.edu.ru/subj
BeKTOpbl W KOOPIMHATH B ect/lesson/5724/conspe
3 10 1 ct/
IIPOCTPAHCTBE =
https://100urokov.ru/pr
4 IlosTopenme, obobmenne, 1 edmety/stereometriya
cucreMarui3anus 3HAHUU
OBIIEE KOJIMYECTBO 34 3 0
YACOB 110 ITPOI'PAMME

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
MaremaTuka: anreOpa u Hayajla MaTeMAaTUYECKOTO aHalln3a, TeomeTpus. [ 'eomeTpus
10-11 xmaccel: yueOHUK Il 00IIeoOpa3oBaTEIbHBIX OpraHu3alui: 0a30BBIA U
yriyon.yposau/ JI.C.AtanacsiH, B.®.byry3oB. —M.IIpocsemnienue, 2016.

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
1. B.b. ITononckulE.M. PabunoBuuM.C. Sxup, I'eomerpus 10 knmacc COOpHUK 33129
¥ KOHTPOJIBHBIX PadoT
2. B.b. llonouckuitE.M. PabunoBuuM.C. Sxup, ['eomerpus 11 xkmacc COopHUK 33729
Y KOHTPOJIBHBIX padoT
3. CamocTosTeNIbHBIE U KOHTPOJIbHBIE paboThI 1o TeomeTpun 3a 10-11 ximacc Epmiosa,
['omo6opoabko

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HMHTEPHET

https://resh.edu.ru/subject/lesson/4756/start/203542
https://infourok.ru/lekciya-po-teme-osnovnie-ponyatiya-stereometrii-1241893.html
https://infourok.ru/lekciya-po-teme-osnovnie-ponyatiya-stereometrii-1241893.html



https://resh.edu.ru/subject/lesson/6300/conspect/
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https://resh.edu.ru/subject/lesson/6300/conspect/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/5724/conspect/
https://resh.edu.ru/subject/lesson/5724/conspect/
https://resh.edu.ru/subject/lesson/5724/conspect/

https://infourok.ru/teoreticheskij-material-i-prakticheskie-zadaniya-po-teme-
mnogogranniki-10-11-klass-4335369.html
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://infourok.ru/prezentaciya-po-geometrii-na-temu-ugli-sonapravlennimi-
storonami-901728.html
https://infourok.ru/konspekt-uroka-s-prezentaciey-na-temuparallelnie-ploskosti-
svoystva-parallelnih-ploskostey-geometriya-klass-1448538.html
https://infourok.ru/monografiya-po-teme-postroenie-secheniy-tetraedra-i-
parallelepipeda-3415667.html
https://infourok.ru/konspekt-lekcij-razdatochnyj-material-po-uchebnoj-discipline-
matematika-geometriya-po-teme-perpendikulyarnost-pryamyh-i-ploskost-
4076429.html

https://resh.edu.ru/subject/lesson/4724/conspect/
https://infourok.ru/urok-perpendikulyar-i-naklonnaya-rasstoyanie-ot-tochki-do-
ploskosti-3227746.html
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-
10441/

https://resh.edu.ru/subject/lesson/4748/conspect/
https://infourok.ru/prezentaciya-i-konspekt-k-uroku-po-geometrii-klass-na-temu-
teorema-o-treh-perpendikulyarah-2070920.html
https://resh.edu.ru/subject/lesson/6063/start/21120/,
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/conspect/
https://resh.edu.ru/subject/lesson/5866/conspect/
https://resh.edu.ru/subject/lesson/4023/conspect/
https://videouroki.net/video/29-simmietriia-v-prostranstvie.html
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