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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «['eomerpus» 0a30BOTO ypOBHS st
obyuaromuxcst 10  —11 ximaccoB paspabotaHa Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa CPEeAHEro oOmiero oOpa3oBaHMs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHU, MPEABABIAEMBIX K MaTEMaTHUECKOMY
oOpa3oBaHMIO, W TpaIuIUi POCCUUCKOrO oOpazoBaHus. Peanusanus mnporpammbl
o0OecreuynBaeT OBJIaJICHUE KIIIOYEBBIMU KOMIETEHIIUSIMHU, COCTABIIAIONIMMHU OCHOBY JIJIS
CaMOpa3BUTHSA U HENPEPBIBHOIO 00pa30BaHUs, LEJIOCTHOCTh OOIIEKYIbTYPHOIO,
JMYHOCTHOT'O ¥ MIO3HABATEJIBLHOTO Pa3BUTHUS JTMUHOCTH O0OYUarOIIUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOT0 Kypca reOMEeTpUM Ha YPOBHE CPEITHET0 00IIero 00pa3oBaHUs
oOyCJIOBIEHa NPAKTHMYECKOH 3HAUYMMOCTBIO METAllPEAMETHBIX M  IPEAMETHBIX
pe3yinbTaToB  OO0y4YeHHUs TEOMETPUM B HAMpaBICHUH JIMYHOCTHOTO  Pa3BUTHS
oOyuatomuxcs, (GopmMupoBaHUs (PYHKIIMOHATHHOW MaTEeMaTHUYECKOH TPaMOTHOCTH,
W3YYCHHS JAPYTUX Y4YeOHBIX AUCHUIUIMH. Pa3Butne y o0Oydaromuxcsi MpaBHIIBHBIX
OPEICTaBICHUA O CYLUIHOCTU M MPOUCXOXKIACHUM T€OMETPUUYECKUX aOCTpaKIUid,
COOTHOLIECHUHM PEaIbHOTO W HAEAJbHOT0, XapaKTepe OTPaKCHHs MaTeMaTHUeCKON
HAYKOU SIBJIGHUH U TNPOLIECCOB PEaIbHOIO MHpa, MECT€ T'€OMETPUU B CUCTEME HayK U
PO MATEeMAaTHYECKOTO MOJICJMPOBAHUS B HAyYHOM TIO3HAHUW W B TMPAKTUKE
CHocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, & TAK)KE KauecTB
MBILUICHUS, HEOOXOUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTRE.

['eomeTpus sBsIETCSI OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaKk Kak oOOecleYrBaeT BO3MOXXHOCTb H3YyUEHHUS KaK TUCIUIUINH
€CTECTBEHHO-HAYYHOU HAMPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluieHHe, (opMHUpyeMoe TMpH H3YYEHHH OOydYarolUMUCS
MOHSITUMHBIX OCHOB F'€OMETPUU M MOCTPOCHUHU IIEMOYKH JIOTUYECKUX YTBEPKACHUN B
XOJIe PEIICHUs TeOMETPUYECKUX 3a]a4, YMEHHE BBIJBUTATh U OMPOBEPTaTh TUIIOTE3BI
HETIOCPEICTBEHHO MCTIOIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B
YaCTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUeHTUPOBAThCSI B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpuUeHTalrs YeI0BeKa BO BPEMEHHU U IPOCTPAHCTBE
— HEO00X0AMMOE YCIOBUE €0 COIMATbHOTO OBITHA, (OpMa OTPAKEHUS OKPYKAIOIIETO



MHpa, YCIIOBHUE YCTICIITHOTO TTO3HAHUS M aKTUBHOTO IMPe00pa3oBaHus ICHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEAMHSIET pa3Hble BUIbl YUEOHOU U
TPYJOBON AESATENBHOCTU, SBISIETCS OJHUM U3 MPO(ECCHOHATBHO Ba)XKHBIX KadecTB,
MOTOMY aKTyallbHa 3ajladya (OpMHUpOBaHUS y OOyYaroUIMXCsl MPOCTPAHCTBEHHOIO
MBIIICHUS KaK Pa3HOBUIHOCTH O0OPa3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITIOHEHTA
B ITOATOTOBKE K MPAKTHYECKOM IEATETLHOCTH TI0 MHOTHM HATPABIICHUSIM.

Ilens ocBoeHms mporpamMMbl yaeOHOTO Kypca «['eoMeTpusy» Ha 0a30BOM YpPOBHE
oOy4eHus — 001e00pa3oBaTeIbHOE W OOMIEKYIHTYPHOE Pa3BUTHE OOYYAIONTUXCS Yepe3
oOecrieueHne BO3MOXKHOCTH TMPUOOPETEHUS U HUCIOIb30BAHUS CHUCTEMATHUYECKHX
T€OMETPUYECKUX 3HAHUM U JEHCTBUN, CHENU(UUHBIX TE€OMETPUU, BO3MOKHOCTH
YCHENTHOTO TPOAO/DKCHUST 00pa3oBaHMsI MO CIENUATBHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[Iporpamma o reomeTpur Ha 6a30BOM YpOBHE MpeAHA3HAYCHA I 00YJaIOMUXCS
CPEIHEH IIKOJIbI, HE HCTIBITHIBABITNX 3HAYUTEIBHBIX 3aTPYIHEHNH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi. Takum oOpa3zom, oOydarornuecss Ha 0a30BOM YPOBHE JOJKHBI
OCBOWUTH OOIIME MaTEeMAaTUYECKUE YMEHHs, CBSI3aHHBIE CO CHEIU(UKON TeOMETpUH U
HEOOXOJIMMBIC I KU3HU B COBpeMEHHOM oOiiecTBe. Kpome 5TOro, OHM HUMEIOT
BO3MOXXHOCTh W3YYUTh T€OMETPUIO OoJiee TIyOOKO, €ClM B JaJbHEUIEM BO3HUKHET
HEO0OXOIUMOCTh B TEOMETPUUYECKHUX 3HAHUIX B MPOGECCUOHATBHON NeATEILHOCTH.

JlocTikeHne TIeMM  OCBOCHHS  MPOTPAMMBI  OOCCIICUMBACTCS  pEHICHUEM
COOTBETCTBYIOIIHMX 3aja4. [[propuTeTHRIMU 33/1a4aMu OCBOEHUS Kypca «I eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sBISIIOTCS:

e (opMHUpOBaHKE MPEACTABICHHS O TEOMETPUH KaK 4aCTH MUPOBOU KYJIbTYpHI U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHUpOBaHKE TPEICTABICHUS O MHOTOTPAHHHUKAX W TeJaX BpalleHUs Kak O
BOKHEHIITMX MaTEMaTHYECKUX MOJICIISAX, MO3BOJISIONIMNX OMUCHIBATh U M3y4aTh
pa3HbIe SBJICHUS OKPYIKAIOIIETO MHUPA;

e (opMupOBaHHE YMEHHUS Paclo3HaBaTh Ha YepTekKaxX, MOJCIIX M B PEaibHOM
MHUPE MHOTOTPAaHHUKH U TeJia BPAIICHHUS,

e OBJAJCHHEC METOJAMM PCIICHHMS 3aJad Ha ITOCTPOCHUS Ha H300paKCHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

° @OpMHpOBaHHe YMCHUA OIICPpHUPOBATH OCHOBHbBIMH IIOHATHAMHU O
MHOTOI'PaHHHKAX W TCJIaX BpalllcHUA U UX OCHOBHBIMH CBOﬁCTBaMH;



e OBJIQJICHHE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a/ad; (HhOpMHpOBAHHE
YMEHUSI IPOBOJIUTHh HECIOKHBIE IOKA3aTEIbHbBIEC PACCYKACHUS B XOJI€ PEUICHUS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJICPKAHHUEM;

e Da3BUTHE HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW OOydarouuxcs,
MIO3HABATEJIbHOM AKTUBHOCTH, WCCIIEOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHUS;

e (dopmupoBaHre (YHKIHUOHATBHOW TPaMOTHOCTH, PEJIICBAHTHOW T'€OMETPUH:
YMEHHE pacCliO3HaBaTh MPOSBICHUSI T€OMETPUUYECKUX MOHSATHUM, OOBEKTOB H
3aKOHOMEPHOCTEHN B peaIbHbIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUCHUU JPYTUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH,
(bopMyIHpOBATH UX HA SI3bIKE TEOMETPHUH U CO37aBaTh T€OMETPUUECKUE MOJIEIIH,
MIPUMEHSATh OCBOCHHBIM TEOMETPUUECKUU ammapaT Uisl pelieHUs MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3aJlady, HMHTEPNPETUPOBATH W OLICHUBATH IOJTYYCHHbBIC
pPE3yJbTaTHI.

OTauyuTenbHONM OCOOCHHOCTBIO TMPOrpaMMBbl SIBJIIETCS BKIIOUYEHHUE B KypC
CTEPEOMETPUU B Hayajl€ €ro M3y4YeHHUs 3a/layd, PElIaeMbIX HA YPOBHE MHTYUTHUBHOTO
MO3HAHUA, W ONpeneiIE¢HHBIM 00pa3oM oOpraHu3oBaHHas padoTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT PA3BUTHIO JIOTHUECKOTO U MTPOCTPAHCTBEHHOT'O MBILIIICHUS, CTUMYJIUPYET
MPOTEKAHUE HWHTYUTHUBHBIX TMPOIECCOB, MOTHUBUPYET K JaJIbHEHIIEMY HU3YUYECHUIO
MpeIMeTa.

[Ipennourenue oTnaércst HArISAIHO-KOHCTPYKTUBHOMY METO/ly OOy4€HUSsI, TO €CTh
TEOPETUYECKUE 3HAHUSI HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh MPEAMETHO-
IIPAKTUYECKON JEATENIIbHOCTUA. Pa3BuTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almxcsa B Kypce CTEPEOMETPUM NMPOBOAUTCS 3a CUET PELICHUs 3aJa4 Ha CO3JaHUE
IPOCTPAHCTBEHHBIX O0PA30B U 3a/1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3amu.
Coznanue o6pasza MpOBOJUTCS C OMIOPOM HA HATJISITHOCTD, a ONIEPUPOBAHUE 00Pa30M — B
YCIOBUSX OTBJICYEHUS OT HATJATHOCTH, MBICJIEHHOTO HW3MEHEHHUSI €ro HCXOJHOIO
COAEPKaHUS.

OcHoBHBIE cojaepxkaTenbHble JHUHUU Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpanHukm», «lIpsMbple M TIJIOCKOCTHM B MPOCTPAHCTBE», «Tena BpamieHus»,
«BeKTopbl M KOOpJIMHATHI B MPOCTpaHCTBE». DOpMUPOBAHME JOTHMYECKUX YMEHUM
pacrpenenseTcsi He TOJbKO MO COAEPKATEIbHBIM JTUHUSIM, HO U TI0 TOJIaM 00y4YeHHUsI Ha
YpOBHE CPEJHET0 00111eT0 00pa30oBaHus.



Conepxxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOeHHMS paboueil mporpammbl, pacHpeAeNEHHBIM 10 TrojaM  OOydYeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJCHHE T€OMETPHUECKUMH MOHATUSIMHI U
HAaBBIKAMU OCYILECTBIISJIOCH TOCJIENOBATEIbHO M TOCTYHATEIbHO, C COOJIOJCHUEM
MPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIUCH B OOIIYIO CHUCTEMY
reOMETPUUECKUX TpECTaBIeHUIl o0ydaromuxcs, pacumpsas U yrayonsas e€, oOpasys
MpPOYHBIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun otBoaures 2 yaca B HeAento B 10 knacce u 1 gac B HEAENIO
B 11 kJacce, Bcero 3a ziBa roja ooyuyenus - 102 yyeOHBIX yaca.

COAEPXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHA CTEpeOMETPUHU. TouKa, mpsimMas, MIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHUYECKOM MOCTPOEHUHM CTEPEOMETPUN: aKCHUOMBI CTEPEOMETPUH U
CJICACTBUS U3 HUX.

B3anmHoe pacnonokeHue NOpsSMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIUECH,
napajulesIbHbIC U CKpelMBaroIuecs npsamele. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: MTapasuICIIbHBIE NIPSMBIE B IPOCTPAHCTBE; MAPAIIIEIBHOCTD TPEX MPSAMBIX;
MapajuIeIbHOCTh MPSIMOM M IIOCKOCTH. YTJIBI C COHANPABIECHHBIMU CTOPOHAMHM; YIOJI
MEXIy NOpSAMBIMH B MpOCTpaHCTBE. llapamienbHOCTh TUIOCKOCTEH: MapaJlIeIbHbIE
IJIOCKOCTH; CBOMCTBA MapajulesIbHbIX IIOCKOCTed. IIpocreiiue mpocTpaHCTBEHHBIE
(GuUrypsl Ha MIOCKOCTHU: TETPaAdAP, KyO, Mapaiesnenurie]; HOCTPOCHUE CEUECHUH.

IleprieHIUKYISIPHOCTh NPSIMOM WM IUIOCKOCTH: TNEPIEHAUKYISPHBIE MPSMBIE B
IIPOCTPAHCTBE, NpsMbIC MMAPAIIICIbHBIE U NEPIEHAUKYJISAPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYJISPHON
IJIOCKOCTU. YTJbI B IPOCTPAHCTBE: YIOJI MEXAY NPSIMON U INIOCKOCTHIO; IBYTPAHHBIN
yTOJ1, JIMHENHBIN yroj ABYTPAHHOTO yria. [lepneHauKyisap u HakJIOHHBIE: PACCTOSIHUE
OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKIUs (PUrypsl Ha
IJIOCKOCTh. llepneHauKyIapHOCTh IJIOCKOCTEN: NMPU3HAK NEPHEHIUKYISAPHOCTU NIBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.



MHororpaHHuKu

[ToHATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHUKA, BBIMYKJIBIE U

HEBBINIYKJIBIE MHOTOTPAaHHHMKHW; pa3BEPTKA MHOrorpaHHuka. Ilpu3ma: nN-yronbHas
MPU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; IPsiIMasi U1 HAKJIOHHAs MPU3MbI; OOKOBasl U MOJTHAs
MMOBEPXHOCTb MPU3MBI.
[Tapamienenunen, TpsSAMOYTroJIbHBIA Hapajuiesienuie] U ero cBoucrsa. llupamupa: n-
yroJbHas MUpamMua, TPaHU U OCHOBaHWE MUPAMHUJIBI; OOKOBAsl M MOJTHAS TIOBEPXHOCTh
NUpaMUJIbl; TPAaBUJIbHAS U yCEUYEHHAs MUpPaMUIA. DJIEMEHTHI MPU3Mbl U MHPAMUIBL.
[IpaBuiibHBIE MHOTOTPAHHUKHU: TMOHATHE IPABHJIBHOTO MHOTOIPAHHUKA; IMpaBUJIbHAs
Mpu3Ma U NpaBUjIbHAS MUpaMUIa; TpaBUIbHAS TPEYTroJibHAs MUpaMua U IPaBUIIbHBIN
TeTpasap; kyo. [IpencraBienue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAXIP, AOJCKa AP U
nkocadap. CedeHust MPU3MbI U MUPAMUJIBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKHU, MIPSIMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPHHM B MHpaMHUAAX, MapajijieienuIieax, MpaBUIbHBIX
MHOTOTPaHHHKAX.

Brluucienue s1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OOKOBOI TOBEPXHOCTH U MOJIHOW MOBEPXHOCTU MPSIMON MPU3MBI, IIONIA/Ib OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mebl. [1nomniaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHOW MUPaAMHbI, TEOpEMA O IUIOMIAAM YCEUYEHHOM MUPAMUIBI.
[Tonsatue 06 00bEMe. OOBEM TUPAMUIBI, TTPHU3MBI.

[Tonobnsie Tena B npocTtpaHcTBe. COOTHOIICHHS MEXKAY  IUIOMIASIMU

MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TEJL.
11 KJIACC

TeJia BpaleHus

[unuaapuyeckas HOBEPXHOCTh, 00pa3yroIre UIUHIPUICCKON TOBEPXHOCTH, OCh
MUTUHAPUYECKOW TOBEpPXHOCTH. [lwmmHAp: OcHOBaHMS U OOKOBasi TOBEPXHOCTH,
oOpasyrolias 1 0Ch; TUIOIaAh OOKOBOW U TIOJHOM MOBEPXHOCTH.

Konnueckass TOBEpXHOCTh, OOpa3ylolue KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: 0OcCHOBaHWeE 1 BepIIInHA, 00pa3yroIias u OCh;
TJI0111a/1b OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue U BhICOTA;
OCHOBaHMs U OOKOBAsl MIOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMaMeTp; III0IIa b TOBEPXHOCTH cepbl. Bzaumuoe
pacnoJiokeHue cepbl U MITI0OCKOCTH; KacaTesbHas MIOCKOCTh K cdepe; mionanb chepsl.



N300paxeHue Tes BpaluleHus Ha I0CKOCTH. Pa3BEépTka UIMHIpA U KOHYCA.

KoMOuHanmu Tten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJio cdepsr; cepa, BMCaHHAsE B MHOTOTPAHHUK, WU TEJIO BPAIIICHMS.

[Tonsitue 06 o6wEMe. OcHOBHBIE CBOMCTBa 00HEMOB Tein. Teopema 00 oOBEME
OpSMOYTOJIBHOTO Mapajuienenunena u ciaeAactsus u3 He€. OO0bEM LMIMHIpa, KOHYcCA.
O0bEM mIapa u rwionaab cQepsl.

[lonobuble Tema B  mpocTpaHcTBe. COOTHOIIEHHS MEXIy IUIOIIAIIMU
OBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

Ceuenus nunuHzapa (mapajuiebHO W NEPHEHAMKYISPHO OCH), CEYEHHUs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOSILEE Yepe3 BEPIINHY ), CEUSHHUS LIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockoctd U B mnpocTtpaHcTBe. CloKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiokeHue BeKTopa MO TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuio nmapamwienenunena. Pemenue 3anad, CBS3aHHBIX C NPUMEHEHHEM
paBuil JEUCTBUN C BEKTOpaMH. IIpsMoyroiyibHas cucreMa KOOpJAMHAT B IIPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrelimue 3anaun B KOOpAUHATAX. YTOI MEXAY BEKTOPaMHU.
CkansipHO€ TPOM3BEACHUE BEKTOPOB. BBIYMCIEHHE VYIIO0B MEXAY MNPSIMbIMH U
MJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHNN TEOMETPUUYECKHX 3a1ad.
IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJIbTaTbl  OCBOCHHS  NPOrpamMMmbl  y4eOHOro mpeaMera
«Maremartnka» xapaktepusyrorcs: I'paxaaHckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKJAHCKONW MO3MIMU O0YYarolIerocsi Kak akKTUBHOTO M
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOr0 OOIIECTBa, MPEACTABICHUEM O MATEeMAaTHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUH, IPOLIETYp TPAKIaHCKOTO
oOuiectBa (BBIOOpHI, OMPOCHI U Ip.), YMEHHEM B3aUMOJACHCTBOBATH C COLIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHM C UX (QYHKIMSAMH U HazHaueHueM. IlaTpumormyeckoe
BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOM TPaKTAHCKOM HJICHTUYHOCTH, YBAXKEHUSI K
[IPOLIJIOMY U HACTOALLEMY POCCUMCKOM MATEMATHKH, LEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCUMCKMX MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMAaTHYECKOM IIKOJIbI, K



MCITOJIH30BAHUIO ATUX JOCTIKCHUN B IPYTUX HAYKaX, TEXHOJOTHSIX, chepax SKOHOMUKH.
JlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAaHWEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; CHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAYKH U JIEATEIIBHOCTHIO YUEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIYIIEr0. JCTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIIOYAs HSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad, PEUICHUN, PacCyXJACHUMN; BOCTIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIieKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOro MU 0Oe3omacHoro oOpasza >KW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHA U OTABIXA,
perynspHas ¢u3MYecKas aKTHUBHOCTb); (DU3NUECKOTO COBEPIUICHCTBOBAHUSA, IMpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEILHOM JAESATEIBHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHHWEM IIEHHOCTH TPYJOJIOOUSI; HHTEPECOM K
paznuyHbIM chepam MpoPeCCHOHABHOM EATeTLHOCTH, CBA3aHHBIM C MATEMATUKOM U €€
MPUJIOKEHUSIMA, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiie mpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTHIO U CIHOCOOHOCTBIO K
MaTEeMaTUYeCKOMY OOpa30BaHMUIO M CaMOOOPA30BaHUIO HAa MPOTSHKEHUU BCEH KHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUECKUX 33]1a4 MaTEeMaTUYECKON
HaIPaBJICHHOCTH.

JKOJIOTHYeCKOe BOCIIUTAHHE:

c(OOPMHUPOBAHHOCTBHIO ~ DKOJOTUYECKOW  KYJbTYphl, TOHHUMAaHUEM  BIUSHHSA
COITMAIbHO-?KOHOMUYECKHUX MTPOIIECCOB HA COCTOSTHUE TTPUPOTHOM U COITMATILHOM CPEIbI,
OCO3HaHMEM TJIOOATBHOTO XapaKTepa SKOJOTHYECKHX TMpoOJieM; OpUEHTalueld Ha
MpUMEHEHNE MaTeMaTUYECKUX 3HAHWM JIJIS PEIICHUs 3a/Jad B 00JIACTU OKPYKAIOIICH
cpedbl, TUIAHUPOBAHUS TIOCTYNIKOB M OILEHKU HUX BO3MOXKHBIX TOCJEICTBUN st
OKPYKarOIIEU CPEIBI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMHUPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAaHUEM MaTEMaTUYECKON
HAyKHU Kak c(hepbl 4eTOBEYECKOM ACSITEIBHOCTH, ITANIOB €€ Pa3BUTHUS U 3HAUUMOCTH JJISI



pPa3sBUTHA LUBUWIW3AMKU, OBJIAJCHUCM SA3BIKOM MATCMATUKHU U MaTeMaTHYECKOM
KYHBTypOﬁ KaK CpCACTBOM ITO3HAHUA MHUPA, TOTOBHOCTHIO OCYIICCTBJIATH IIPOCKTHYIO H
HCCIICOAOBATCIIBCKYIO ACATCIbHOCTD MHINBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJabTaThl OCBOCHHS MPOTPaMMbI  ydeOHOTO TpeaMera
«MareMaTuKka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAITBLHBIMU HO3HABAMETbHLIMU
0elCmBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, YHUBEPCAIbHBIMU
Ppe2YISAMUBHbIMU OeUCMBULMU.

1) Vuusepcanvuvie noznasamenvhwle Oeticmeusi, 0becneuugaron Gopmuposarue
0a308b1X KOCHUMUBHBIX NPOYECco8 00yuarowuxcs (0cgoeHue memooos NO3HAHUS
OKpYHCaAIOUie2co Mupa, npUMeHeHue 102U4ecKux, Uccie0o8amesbCKux onepayul, yMeHui
pabomams ¢ ungpopmayueii).

Ba3oBble Jiornyeckue AeicTBHA:

BBIBISITD W XapaKTEPU30BaTh CYLIECTBEHHBIE NPHU3HAKM MAaTEMaTHYECKUX

OOBEKTOB, TIOHATUM, OTHOIICHUH MEXAY MOHATUAMHU; (HOPMYIHPOBATH

ONpEeNeNeHusl  TOHATHM;  YCTaHaBIMBAaThb  CYLIECTBEHHBIM  IPHU3HAK

KJaccu(PUKalMyd, OCHOBaHUSA s OOOOUIEHUS U CpPAaBHEHMS, KPUTEPHUH

MIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh,  (QOpPMYJIHpPOBaTH M  NpPeoOpa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATEIbHbIE, €IUHIUYHBIE, YACTHBIE U O0IINE; YCIOBHbIE;

e BBIIBIISAITH MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHUS B
(akTax, NaHHBIX, HAOJIOEHUAX U YTBEPKACHUSX; MpeAsiaraTb KpUTEpUH IJis
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUN;

e J€NaThb BBIBOABI C WCIOJb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e IIPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEbCTBA MATEMAaTUYECKHUX YTBEPIKICHHM
(IpsiMbI€ ¥ OT TPOTUBHOIO), BBICTPAUBATh ApTyMEHTAIIUIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXIECHUS U BHIBOJDL;

e BHIOMpaTh CHoco0 pelieHuss y4yeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO

BApUAHTOB pEIICHUs, BBIOMpAaTh Haubojee MOAXOASIIMMK ¢  Yy4€ToM

CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBblie ucciiegoBarejLCKHe J1elCTBUA:



e HCITOJIK30BaTh BOIMPOCH KaK MCCIIENOBATEILCKIUI HMHCTPYMEHT ITO3HAHWS,
GopMyIUpOBaTh  BOMPOCH, (PHUKCUpYIOIIHE MPOTUBOpEUYHE, MPOOIIEeMY,
yCTaHaBIUBATh HCKOMOE M JaHHOE, (POPMUPOBATH TUTIOTE3Y, apPTYMEHTHPOBATh
CBOIO TIO3HIINIO, MHCHHE;

e TIPOBOJUTH CAMOCTOSITETIFHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, IBJICHHUsI, TIpoIiecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

e CaMOCTOSITENIbHO (hopmMynupoBaTh OOOOIICHUS W BBIBOJLI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, WCCIASAOBAHUSA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e TIPOTHO3WPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

e BBUIBIATH JeUIUTH WHGOPMAIMK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;

e BEIOMpPATh MHGOPMAIMIO W3 MCTOYHHUKOB DPA3JTMYHBIX THIIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATh WH(POPMAITUIO PA3TUIHBIX BUIAOB U
dbopm npeacTaBIeHUS;

e CTPYKTYpUPOBaTh HWH(OpPMAIHIO, TPEACTaBIATH €€ B pasaudHbIX (popmax,
WTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATH HaAEKHOCTh MH(DOpMAITUU M0  CaMOCTOSITEIHHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie  KomMmMyHukamueHuwle  Oelicmsus, obecneuusaiom

cPopMUPOBAHHOCIbL COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.

OO0menne:

e BOCIPUHUMATh U (POPMYIHPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBHSIMHU U
[eJsIMU OOIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX W TUCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS 0 XOIy PEIICHHS 3a/1auH,
KOMMEHTHPOBATh TIOJTyYCHHBIN Pe3yJIbTaT;

e B X0JI¢ OOCYXJIEHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMBI,
npoOJIeMBI, periacMoi 3aja4yi, BBICKAa3bIBaTh HWJEH, HAIlCJICHHBIC Ha ITOMCK
PEIICHUS; COMOCTABJIATh CBOM CYKICHHS C CYKICHUSIMH JIPYTHMX yY4aCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3IMYHMe M CXOJCTBO MO3UIINIA; B KOPPEKTHOM (hopme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



e TIPEACTABISITH PE3YJAbTATHI PEUICHUS 3a/adud, IKCICPUMEHTA, WCCICIOBAHMS,
IPOEKTa; CaMOCTOSTENbHO BBHIOMpPATh (JOpMAT BBICTYIUICHHS C Y4ETOM 3ajad
Ipe3eHTallM U 0OCOOEHHOCTEH ayUTOPHUH.

CoTpyaHu4ecTBO:

e IMOHMMAaTh W HCIOJIH30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIWBHIYyaIbHOU
paboThl TpW pemieHuW YYeOHBIX 3aJad; NPUHUMATh I€JIh COBMECTHOMN
NeSATEILHOCTH, TIIAHUPOBATHh OPTaHU3AINI0 COBMECTHOM pabOThI, pacTIpeaeIIsTh
BUJBI PabOT, JOroBapHBaThCs, OOCYXKIaTh MpPOILECC M PE3YNbTaT PadOThHI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

e Yy4YaCTBOBAaTh B TPYNIOBBIX (popmax paboTsl (0OCyxkaeHMs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbl» M HWHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOU JCUCTBHS C JPYTUMHU UYjC€HAMU KOMAHJIbI; OICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIINI IPOIYKT IO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvhvie pezynamuensle Oeticmeus, obecneuusarom @Gopmuposanue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS uuHocmy. CaMooOpraHu3amusi:

e COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a7a4d, BHIOMPATH CIIOCOO PEIIeHUs C
y4ETOM  UMEIOIIMXCS  PEeCypcoB U COOCTBEHHBIX  BO3MOXKHOCTEM,
apTyMEHTHUPOBAaTh M KOPPEKTHUPOBATH BApHWAHTHI PEIICHUN C y4ETOM HOBOWM
uH(popMaIuu.

CaMOKOHTPOJIBb:

e BJAJCTh HABBIKAMH MO3HABATEIHLHON pedICKCHN KaK OCO3HAHUS COBEPIIIAEMbIX
JIEUCTBUN W MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCOOAMHU
CaMOTIPOBEPKH,  CAMOKOHTPOJISI ~ Tpollecca HW  pe3ysibTara  pelieHus
MaTeMaTHYECKOM 3aJauH;

e TIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTHh NPHU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHBBI B JICSITCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAHJACHHBIX OINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHEC pe3yibTaTa IEIN U YCIOBUIM, OOBSCHATh TMPUYHHBI
JTOCTIOKCHUSI WM HEAOCTIKCHHUS PE3yIbTaTOB JIEATCIBHOCTH, HAXOIWTh
OmuOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC



OnepupoBaTh MOHATHAMU: TOYKA, MPSIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJACTBUS W3 HUX TIPHU PEHICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATHSIMU: MAPAICIBHOCTh M TMEPIECHAUKYISIPHOCTD TPSIMBIX H
IJIOCKOCTEM.

KnaccudummpoBarh B3aMHOE PACTHOJIOKEHHE TPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTRBE.

OnepupoBaTh MOHSITHSAMU: JBYTPAHHBIA YTOJ, TPaHU ABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJja; JUHEWHBIA yroy JBYTPAHHOTO YTIJIa; TpajlyCHas Mepa JABYTPaHHOTO
yTia.

OnepupoBarh MOHSATHSMHU: MHOTOTPAaHHUK, BBIMYKJIbIA W HEBBITYKJIBIM
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacrio3HaBaTh  OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MUpaMua; MpU3MAa,
MPSAMOYTOJIbHBIN NapaJliesienunesn, Kyo).

Knaccuduimpoarb MHOTOrpaHHUKH, BBIOMpas OCHOBAaHMS Ui KIiacCU(DUKAIIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKY; MMPABWILHBIE MHOTOTPAHHUKH; TPSIMBIC U
HAKJIOHHBIC TPU3MBI, TTaPAIICIICTTHIICIBI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs MIIOCKOCTh, CCUYCHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh CedeHHUs] MHOTOTPAHHUKOB METOJOM CIIEJOB, BBINONHATH (BBIHOCHBIC)
IJIOCKHE YEePTEKHU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKJICHHE TEOMETPUUECKUX BEIMYMH IO 00pas3lam Wiu
aIropuT™MaM, IPUMEHSSI U3BECTHBIC aHATUTHYECKUE METOIbI PU PEIICHUH CTaHAAPTHBIX
MaTeMaTUYECKHX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy ABYMS TOYKAMH, OT TOUKH
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXITY CKPEITUBAIOIIUMHUCS TPSIMBIMH.

Pemate 3amaun Ha HAXO0XKICHHE TEOMETPUYECKUX BEIMYHMH IO 00pas3laM HWiIu
aNropuTMaM, IPUMEHSS H3BECTHBIC aHATUTHYCCKUE METOBI PH PEIICHUH CTaHAapTHBIX
MaTeMaTUYECKHUX 33/1a4 Ha BBIYMCIICHHE YTJIOB MEXKIY CKPEUTUBAIOIIMMHUCS MPSMBIMH,
MEXy MPSMOH U TUNIOCKOCTBIO, MEXKTY TUIOCKOCTSIMHU, JBYTPAHHBIX YTIIOB.

Boraucisate 00bEMBI W IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma,
nipamMujia) ¢ MpuMEHEeHHeM (OPMYJ; BBIUYUCIATH COOTHOIIEHHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE; IEHTP, OCh U TUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekatb, TpeoOpa3oBBIBATE U UHTEPIPETHPOBATH  HUHDOpMAIHMIO O
HMPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

[TpumensTh reoMeTpudeckre (HakThl IS PEIICHUS CTEPEOMETPUYECKUX 3aad,
HPEANOoaraloIuX HECKOJIbKO MIArOB PEIIeHUs, €CU yCIOBUS MPUMEHEHHUS 3a/laHbl B
ABHOH (hopMe.

[IpumensiTh  mpocTeiilime  HporpaMMHBIE  CpPEeICTBA UM AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoaUTH TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOAC U KU3HHU,
pacmo3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsTh TONydYEeHHBIE 3HAHWA HA TMPAKTUKE: aHAIM3UPOBATH peabHbBIC
CUTyalldd W TPUMEHSITh U3YYCHHbIE TIOHATHS B TPOIECCe TOHWCKA pPEIICHUS
MaTeMaTUYeCKU CPOPMYITUPOBAHHON IPOOIEMBI, MOJIEIUPOBATh PEAJIbHBIE CUTYalluU Ha
A3bIKE TEOMETPUH, MCCIEAOBATh IOCTPOCHHBIE MOJEIM C  HCIOJIb30BAaHUEM
reOMETPUUYECKUX MOHATHI U TeOpeM, anmnapara anreOpsl; pelaTh NpakTHYeCKUe 3a1auH,
CBSI3aHHBIE C HAXOXJICHUEM T'€OMETPUUCCKUX BEINYHH.

11 KUIIACC

OnepupoBaTh TMOHATHSIMH: ITWIMHAPUYECKAsS TOBEPXHOCTh, OOpa3yIOIIHEC
UIMHAPUYECKON TMOBEPXHOCTH;, NMJIWHIP;, KOHMYECKas IMOBEPXHOCTh, 0Opasyroiiue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; c(hepruueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHre chepol U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa, BBICOTA
CErMEHTa; IIIapOBOH CJI0M, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CIIOS; MIAPOBON
CEKTOp.

Boraucisate 00bEMBI U TIJIOMIAIM TOBEPXHOCTEH TEN BpAICHUS, TEOMETPUIECKUX
TE€J ¢ MPUMEHEHUEM (POpMYIL.

OnepupoBarh MOHSATUSMH: MHOTOTPAaHHUK, BIHUCAHHBIA B chepy U ONMUCAHHBIN
okoJ10 cepsl; cdepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS.

BbI4ucisaTh COOTHOMICHHWS MEXIy IUIOMIAASIMH TIOBEPXHOCTEW © 00BEMamu
MO00HBIX TEIL.



N306paxkaTh n3yyaembie (PUTYpBI OT pyKU U C MPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: BU1 cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, UHTEPIPETHPOBaTH U  NIPeoOpa3oBbIBaTh  HMH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEJCTABICHHYI0 Ha 4YepTeXax U
pUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEUCTBUSA CIOKEHUSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB M YMHOXKECHUS
BEKTOpPA Ha YUCIIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

IIprMeHATH paBUIIO NapajulelIeUIEAa.

OnepupoBarh MNOHATHAMM: ACKAPTOBBI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YIOJI MEXKIY BEKTOpPaMH,
CKaJISIpHOE NPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIEC BEKTOPHL.

Haxomute cymMMy BEKTOpPOB W NPOU3BEICHHME BEKTOpPAa HAa YHUCIO, YrOJI MEXKIY
BEKTOPaMH, CKaJSIPHOE  IIPOU3BEACHME, pPacKiIaAblBaTb  BEKTOp 1O  JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKaPTOBOW CHCTEME KOOPAUHAT.

[IpumensTh reomeTrpuueckre (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
[IPEAIIOJIaraouX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBUS NPUMECHEHHS 3aJaHbl B
ABHOU opme.

Pemware mnpocrelmne reoMeTpUYeCKHE 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemars 3amaun Ha AOKA3aTENBCTBO MATEMATUYECKUX OTHOLICHHU M HAXOXKICHUE
r€OMETPUYECKUX BEJIMYUH 0 00pa3iiaM WK aITOPUTMAM, IPUMEHSISI U3BECTHBIE METO/IbI
IIPY PELLICHUH CTaHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpumensaTs  mpocrermme  NporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPH PEILICHUN CTEPECOMETPUUYECKUX 3a1ay.

[IpuBOUTE pPUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS HAa MPAKTUKE: AHAINW3UPOBATh pPeEajbHbIC
CATyallud W IPUMEHATh U3YYECHHBIC IOHATHSA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTH4eCKu ChOPMYyITUPOBAHHOM MPOOIEMbI, MOJIETUPOBAThH PEAIbHBIE CUTYallUU Ha
A3BIKE TEOMETPUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C  HUCIOJIb30BaHUEM



r€OMETPUYECKHUX MOHITHI U TEOPEM, alnapara anreopsl; pemaTh IPaAKTUYECKHUE 3a/1a4H,

CBS3aHHBIC C HAXOKJICHUEM N€OMETPUYECKUX BEIUYMH.
TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaummenoBanue paszgenos | KoamuecTBo yacos DJIeKTPOHHbIE
n/ H TeM NPOrpamMMmbl (un¢poBbI pecypcsl
I Bcero Kontpo | IIpakTHuec
JIbHbIE KHe padoThl
padoThI
1 BBenenue B ctepeoMeTpuio 4
IIpsiMBIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
2 poeip 18 2
[TapayenbHOCTB IPSIMBIX
U IJIOCKOCTEN
IlepneHquKyIsIpHOCTD
3 MPSIMBIX U IIJIOCKOCTEM. 18 1
4 MHoOrorpaHHukH 15 1
) O0bEMBI MHOTOI'PaHHUKOB 9 1
6 HTOroBoe moBTOpEHHE 4 1
OBILIEE KOJIMYECTBO - 6 0
YACOB I10 [TPOTPAMME
Ne HaumenoBanue pasgesnos | KonudectBo yacos DJIEKTPOHHBIE
n/ H TeM NPOrpaMMbl (uugpoBbI pecypcebl
n Bcero Kontpo | IIpaktuuye
JIbHBIE CKHe
padoTbl | padoThI




1 Tena BpareHus 12
2 OOBEMBI TEN 5 1
10 KJIACC
11 KIIACC
Ne| Tema ypoka KosmmuyecTBo yacos Hara
n HU3yYeHust
/ Bcero KoHTpoJbHbIe IIpakTHYeckue
n padoThI padoThI
1 [Tpenmer crepeomeTpun 1
2 AKCHOMBI CTEPEOMETPHUH 1
3 Hexkotopsie cnencteus n3 i
aKCHOM
Hexoropsie cnenctus us
4 aKCHOM 1
[TapanienpHble MpsIMBIE B
5 IIPOCTPAHCTBE 1
[TapajuieabHOCTB IPSIMON U
6 IJIOCKOCTH 1
Penrenue 3amad mo teMe
7 "TTapanienbHOCTb MPSIMBIX, 1
IPSIMOM M TIOCKOCTH"
8 CkpermuBaroniyecs npsiMbie 1




Vs ¢ COHaITpaBJICHHBIMU

9 CTOPOHAMHU. YTOJI MEXIY

MMPpAMBbIMHA

BekTopsl 1 KOOpAUHATHI B
MIPOCTPAHCTBE

10

[ToBTOpEHmE, 0600IICHNE,
cUCTEMaTH3alus 3HAaHUI

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC




10

VYros Mexay IpsSMBIMHU.

Pemenue 3ana4 no teme
"B3zauMHoOe pacrnonoxxeHue
MpSAMBIX B MpOCTpaHcTBe"

11

[ToBTOpEHME M
CUCTEeMaTH3alMs MaTeprana
o teme "B3anmHoe
pacrnoioKeHUE IPSIMBIX B
npocrpaHcrae”

12

KommuiekcHas mpoBepovHast
pabota Nel

13

AHaJIN3 KOMIUIEKCHOMN
MIPOBEPOYHOI PabOTHI.
[TapannenpsHOCTH
IJIOCKOCTEM

14

CBoiicTBa mapaICIbHBIX
IJIOCKOCTEN

15

Pemrenue 3agad mo reMme
"[lapanienbHOCTb
IUTIOCKOCTEMR"

16

Terpasap

17

[Tapannenenunen

18

3ajaun Ha TOCTPOEHUE
CEeUeHU U

19

3aja4n Ha IOCTPOEHUE
CEUYCHUI

20

3aja4n Ha IOCTPOEHUE
CEYECHMI




[ToBTOpEHME M
CUCTEeMaTH3alMs MaTeprana

21 | o Teme "[lapamnenbHOCTD
mrockocteit. Terparap u
napasienenumnen”
KonTponbnas pabota no

99 | Teme KommiekcHas

npoBepoyHast padborta Ne2




23

AHann3 KOMITIJIEKCHOM
MIPOBEPOYHOM pabOTHI.
[TepnenqukynspHbIC
MPSIMBIE B TIPOCTPAHCTBE

24

[lepnieniukynsipHbIe
IIpsIMbIE B IPOCTPAHCTBE.

Pemenue 3agau

25

[Tpuznak
HEPIEHIUKYJIIPHOCTU
IIPSIMOM U TNIOCKOCTH

26

Pewenne 3amau o reme
"[lepneH IUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH"

27

Pewenne 3amau o reme
"[lepneH IUKYISIPHOCTD
MPSIMOM U TUIOCKOCTH"

28

Paccrosnue oT TOUYKH A0
IIIIOCKOCTH

29

Teopema o Tpex
MEPIEHINKYIApaX

30

VYron Mexay npsiMoin u
IIJIOCKOCTBIO

31

Pemrenne 3amau mo reme
"[leprieHquKysIp U
HAKJIOHHAsA. YTOJI MEXIY
MPSIMOM M TUIOCKOCTBIO"

32

Pemrenne 3amau mo reme
"[lIeprieHquKyIsIp U
HAaKJIOHHAsA. YTOJ MEXIY
MPSIMOM M TUIOCKOCTBIO"

33

JIByrpaHHbIN yTroJ




[Tpuznak

34 MePIEHIUKYISIPHOCTH
IJIOCKOCTEH
35 Pemenne 3amau




36

IIpssMOyTONBHBIM
HapajuleJIenuIe]] 1 €ro
CBOMCTBA

37

Pemenue 3agau no reme
"IIpsiMOyrOnbHBIN
napauienenumnesn”

38

IToBTOpEeHue u
CUCTEMAaTH3alMs MaTepuaia
10 TEME

"IlepnieHUKYIAPHOCTD
MPSAMBIX U IIOCKOCTEM"

39

[ToBTOpEeHUE U
CUCTEMAaTU3alMs MaTepHuaa
10 TEME

"IlepnieHAUKYIAPHOCTD
MPSAMBIX U IUIOCKOCTEM"

40

KomruiekcHast mpoBepovHas
pabota Ne3

41

AHaJIN3 KOMIUIEKCHOM
IIPOBEPOYHOM PabOTHI.
[ToHsiTHE MHOTOTpAaHHUKA

42

[Ipusma

43

ITmomaae 00xoBOM
HOBerHOCTI/I HpI/ISMI)I

44

KonrtponbHas pabora no
TemaM Pemenue 3agad no
teme "I[Tpuzma”

45

Pemenue 3agad mo reMme
"TIpuzma"

46

[Inpamupa. ITpaBunbHas
npamMuaa




[Tmomaae OOKOBOH U

47 MTOJTHOW MTOBEPXHOCTH
MTAPaAMUIBI
Pemrenue 3agaq Ha

48 HaXO0XKIEHHE IUIOMIAIN

OOKOBOH Y IOJIHOM
MMOBEPXHOCTH ITUPAMU/IBI




49

VYceuennas nupamuaa

Pemenue 3agay no reme

50
"Iupamuga"

51 | CummMmerpus B IPOCTPAHCTBE

52 [IpaBuibHbIE
MHOTOTPaHHUKHU
DneMeHTbl CUMMETPUU

53 | mDpaBuIBHBIX
MHOTOTPaHHUKOB
[ToBTOpEeHue n

54 | CcHCTeMaTH3aius MaTepuaia
1o TeMe "MHororpaHHuKu"
KonTponbHas padora no

55 | Teme Komnnexcnas
npoBepoyHasi padorta Ned
AHaJIN3 KOMIUIEKCHOM
MIPOBEPOYHOI PabOTHI.

56 | Tonsrue o6vema
MHOTOTpaHHHUKA

57 | OO6bem npu3Msbl
Pemenne 3anay Ha

58 | HaxoxIeHue oObema
TIPU3MBI

59 Pemrenne 3amau mo reme
"O6beM npu3Mbl"

60 O0beM upaMuIbI
Pemenne 3anau Ha

61 | HaxoxaeHHe oObeMa
T PAMHTBI

62 Pemrenue 3agad mo reMme

"O6beM upamMuIs"




63

IToBTOpEeHue u
CUCTEeMaTH3alMs MaTepraa
o TeMe "O0bemMbl
MHOTOI'PaHHUKOB"




KonrponsHas pabora no
g4 | Teme Kommiekcnas
npoBepouHas padota Ne5

[ToBTOpEeHmE, 0000IIEHNE
CHCTEMAaTH3alMsl 3HAHUIA.
AHanm3 KOMIUIEKCHOM
65 | nposepounoit paGoTHL.

[ToBTOpEenue no reme
[TapamenpHOCTh IPSIMBIX U
iocKocTei"

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
66 | IloBTOpeHHE MO Teme
"B3zauMHoOe pacronoxxeHue
MPSAMBIX U IUIOCKOCTEM"

HrtoroBas KOHTpoOJIbHAS

67 paborta

[ToBTOpEeHMEe, 06001IEHNE
68 CUCTEMATHU3ALMs 3HAHHUMN.
IToBTOpEHME 1O TEME

"MHororpaHHuKu"

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




11 KITACC

Ne
n

/

I

Tema ypoka

KoaunuecTBO 4acoB

Bcero KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: 1eHTp,
panuyc, tuamerp;
IO/l TIOBEPXHOCTH
chepsl

B3anmuoe
pacnosoxeHue chepsl
U TUIOCKOCTH;
KacarenbHasl INIOCKOCTh
K chepe; miomaas
cdepbl

N306pakenue chepsl,
IIapa Ha IIOCKOCTH.

Ceuenus mapa




[unusapuyeckas
MTOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MMOBEPXHOCTH, OCh
HWIAHAPUYECKON
MTOBEPXHOCTH

HunuHap: OCHOBaHUS U
OOKOBast MIOBEPXHOCTb,
oOpa3ytomas u oCh;
oAb O0KOBOW U
ITOJTHOW ITOBEPXHOCTH

Nzobpaxenue
LUUJTUHPA HA
mockocTy. Pazséprka
nuiuHapa. Ceuenus
HUAJTUHIpPA
(T10CKOCTHIO,
napajuieIbHON WK
MEPIEHIUKYIIAPHON
OCH LIWJIUH]IPA)




Konunueckas
IIOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MTOBEPXHOCTHU, OCh U
BEpILIMHA KOHUYECKON
MMOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas
1 OCh; TUTOMIA/Ib
OOKOBOM W MOJTHOM
IIOBEPXHOCTH

VY ceu€HHBI KOHYC:
o0Opa3syrolue 1 BbICOTa;
OCHOBaHMS U OOKOBast
MMOBEPXHOCTh




10

N306pakenne Konyca
Ha IIOCKOCTH.
Pa3Béprka KoHyca.

CedeHust KOHyca
(TUTOCKOCTHIO,
napajuieTbHOU
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIeH yepes
BEPILUHY)

11

KoMmOunanus ten
BpAIICHUS U
MHOTOTPaHHUKOB

12

MHororpasHuk,
OIIMCaHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAas B
MHOTOTpaHHMK WIN B
TEJIO BPALLEHUS

13

IMoustue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tenl




14

O0BEM TUITHHIPA,
KOHyca

15

O06bEM mapa u
IJI01a b Chephl

16

ITomoOubIe Tena B
MIPOCTPAHCTBE.
CooTHOIICHUS MEXIY
IUIOIIAISIMHI
MOBEPXHOCTEM,
00bEMaMU ITOT00HBIX
Ten

17

Kommirekcnas
MIpoBepoyHas paboTa 1o
TeMaMm "Tena
BpanieHus" u "O0beMbI
Ten"

18

BCKTOp Ha IMJIOCKOCTH U
B IIPOCTPAaHCTBC

19

Crnoxeunue u
BBIYUTAHUC BCKTOpOB




20

YMHOKEHUE BEKTOpa Ha
YUCIIO0

21

Pasnoxenune BekTopa
o TpEM
HEKOMILIAHAPHBIM
BekTopam. [IpaBuio
napajuiesenuIena

22

Pemenue 3amauy,
CBS3aHHBIX C
MPUMEHEHUEM TTPaBUJI
JICVICTBUM C BEKTOpaMu

23

[IpssMmoyronbHas
CUCTEMa KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agauu B
KOOPIHMHATAX

24

VYron mexny
BekTOpaMu. CkansipHOe
MIPOU3BEICHIE
BEKTOPOB




25

Brrunciienue yrios
MEXIy NMPSAMBIMU U
IJIOCKOCTSIMU

26

KoopaunatHo-BexkTopH
Bl METO/I TIPH PEIICHUU
reOMETPUUYECKUX 3a7a4

27

Kommiekcnas
MpoBepoyHasi paboTa 1o
Teme "BekTopsl u
KOOpJIUHATHI B
nmpocTpaHcTae”

28

IToBTOpEHME,
00o011eHue 1
CHUCTEMaTU3alHs
3HaHUN. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
TUTAaHUMETPUH




29

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3aLHs
3HaHui. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEeMBI Kypca
IJIAHUMETPUHU

30

IToBTOpEHME,
0000111eHUE U
CHCTeMaTH3amus
3HAaHUH. 3agaun
MJITAHUMETPUHU U
METO/bl UX PELICHUS

31

[ToBTOpEHuUE,
00001IeHHE 1
CHCTEMATHU3aIIH
3HaHW#. 3amaun
TUTAHUMETPUH U
METO/JIbI UX PELICHUS




[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3aLHs
32 3HaHui. OCHOBHBIE 1
¢burypsl, GpakTsl,
TEOpEeMBI Kypca
CTEpPEOMETPUHU

33 Urorosas KommnekcHas 1 1
MpoBepoyHasi paboTa

IToBTOpEHME,
0000111eHUE U
34 CHCTEeMAaTH3alHs 1
3HAHUH
OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 34 3 0

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» MaTtemaTuka: anredpa 1 Hadaia MaTeMaTHIECKOTO aHanu3a, reometpust. ['eomerpust, 10-11 xknaccsl/ Atanacsa JI.C.,
Bbyry3os B.®., Kagomues C.b. u apyrue, AkimonepHoe oduiectBo «M3aatensctBo «lIpocserienuer

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

N3yuenue reometpun B 10-11knaccax. Kuaura s yuntend. Caaksa C.M., byty3oB B.®. 4-¢ u3n., nopab. - M.: [Ipocselenue,




2020. - 248 c.
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