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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS IS
obOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeepanbHOrO rocy/1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpPeIHEro o0Iero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHU, MPEABABIAEMbIX K MAaTEMaTHIECKOMY OOpa30BaHUIO, U TPaJULIUN
poccuiickoro oOpazoBaHusi. Peanmuzanmss mporpaMmbl  o0ecriedyMBaeT — OBJAJCHHE
KJIFOUEBHIMA ~ KOMIIETCHIIMSIMU, COCTaBIIIOIIMMH  OCHOBY [JIJIi  CaMOpPa3BUTUA U
HEIMPEPHIBHOTO  00pa3oBaHUs, LEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U
MO3HABATEJILHOTO PAa3BUTHSI IUYHOCTH O0YUAIOIIHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BakHocTh yueOHOro Kypca reéOMETpUU Ha YPOBHE CpEIHEro ooOmero oOpa3zoBaHUs
00yCIIOBJIEHA MPAKTUYECKONW 3HAUMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOydeHUsT TEOMETpPUM B HAIPABICHUU JIMYHOCTHOTO PA3BUTUS  OOydYarommxcs,
dbopmupoBaHUg (PYHKIMOHAIBHOW MAaT€MAaTHYECKOW TIPAMOTHOCTH, HW3YYEHHs JPYTUX
y4eOHbIX JIUCHMIUIMH. Pa3Buthe y oOydarouuxcsi OpaBWIbHBIX MPEACTABICHUN O
CYLIHOCTU U MPOUCXOXKIACHUU F€OMETPUUECKUX aOCTpaKUUi, COOTHOIIEHUN PEAIbHOTO U
UJCAIBHOI0, XapakTepe OTPaKEHUs MAaTEMaTUYECKOM HAyKOM SBIECHUH W IIPOLIECCOB
peasbHOr0 Mupa, MECTE€ TE€OMETPUUM B CHCTEME HAyK W pPOJM MATEeMAaTHYECKOIro
MOJICJIMPOBAaHUSI B HAYYHOM IIO3HAHMM W B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHHUS YHYAIUXCS, 4 TAKXKE KayeCTB MBIIUICHUS, HEOOXOAUMBIX JIs
aJanTallid B COBPEMEHHOM OOIIIECTRBE.

['eomeTpus sBisieTCsl OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOLIEro
o0pa3oBaHMs, TaKk Kak oOecrneuynBaeT BO3MOXXHOCTb M3yYEHUS KakK JIUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe  MbILIUIEHHE, (QOPMUPYEMOE€ TpPU  HU3YYEHUH  OOydYarolUMUCS
NOHATUIUHBIX OCHOB T€OMETPUHU U IOCTPOEHUH LIENOYKH JIOTHUYECKUX YTBEPKICHHUM B X01€
peuIeHusl TeOMETPUYECKHUX 3aJad, YMEHHME BBIIBUIATb M ONPOBEPrarb THIIOTE3bI
HEMOCPECTBEHHO HMCIOJIb3YIOTCS MPHU PEIICHUH 337a4 €CTECTBEHHO-HAy4YHOrO ILIMKIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTsxX NeATeNbHOCTH yenoBeka. OpueHTalus 4elloBeKa BO BPEMEHH U MPOCTPAHCTBE
— HEOOXOMMOE YCJIOBUE €ro COLMAIBHOrO ObITHA, (POpMa OTPa’KEHHUS OKPY>KAIOIIETO
MUpa, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHUs JEHCTBUTEIBLHOCTH.
OnepupoBaHU€ MPOCTPAHCTBEHHBIMU OOpazaMu OOBEAMHSET pa3Hble BUABI YUCOHOU U
TPYAOBOM JEATEIBLHOCTH, SIBISETCS OOHUM W3 TNPOQPECCHOHAIBHO BaXKHBIX KauecTs,
O3TOMY aKTyajbHa 3a1ada (OpMHUpOBaHMS y OOYydYaIOIIUXCS MPOCTPAHCTBEHHOTO



MBIIUICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTA B
MOJITOTOBKE K MPAKTUYECKON JAESTETHHOCTH 1T0 MHOTUM HAIPaBICHUSIM.

[lenp ocBoeHust mporpammbl yueOHOro Kypca «['eomerpusi» Ha 6a30BOM ypOBHE
0o0yueHust — o0I11e00pa3oBaTeibHOE U OOIIEKYJIBTYPHOE PAa3BUTHE OOYYaIOIIMXCS depe3
obOecrieueHHe BO3MOXXHOCTHM TPUOOPETEHHS ¢  HUCIOJIb30BAaHUS CHUCTEMATHUYECKHX
F€OMETPUYECKUX 3HAaHMM W JEHUCTBUM, CHEUU(PHUYHBIX TE€OMETPUH, BO3MOMXKHOCTH
YCIICITHOTO TPOJOHKEHUS O0Opa3oBaHHsl IO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKIIAAHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma o reomeTpur Ha 0a30BOM ypOBHE IMpeJHA3HAYEHA JIJIsi 00Yy4aroluxcs
CpeIHEeH IIKOJIbI, HE UCIBITHIBABIIMX 3HAUYMUTEIBHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOIO
obmero obpaszoBanms. Takum o0pa3om, oOydaroruecs Ha 0a30BOM YpPOBHE JIOKHBI
OCBOUTH OOINME€ MaTeMaTUYECKHE YMEHHsI, CBSI3aHHBIE CO CHEIH(PHUKON TeOMETpUUu H
HEOOXOJUMbIE Ul JKU3HM B COBpEMEHHOM obOumiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oosiee TIIIyOOKO, €CIu B JalbHEHUIIEM BO3HUKHET
HEOOXOJMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(HECCHOHATBHON e TEIHHOCTH.

JlocTmxkeHne  eNMd  OCBOEHHUS  MPOTpaMMbl  OOECTIEUMBACTCS  pEIICHHEM
COOTBETCTBYIOIUX 3a7ad. [IproputeTHpIME 3aauaMu ocBoeHUs Kypca «['eomerpum» Ha
6a3oBoM ypoBHe B 10—11 kraccax sBISIFOTCS:

e (opmMupoBaHUE TPEACTABICHUS O T€OMETPUH KaK YacTH MHUPOBOU KYJIbTYpbl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE TMPEACTABICHUS O MHOTOTPAaHHHKAX W TENax BpAIICHUS KaK O
BOKHEUIITUX MATEMAaTHYECKUX MOJEIAX, IMO3BOJSIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIe SIBICHUSI OKPYKAIOIIETO MHUPA;

e (opmMupoBaHUE yMEHHS paclO3HABATh HA YEPTEXKaX, MOJCISIX U B PEATbHOM MHPE
MHOTOTPaHHHUKH U TeJla BPaICHHUS,

e OBJIAJEHUE METOJAaMH pEIIEHUS 3a7ad Ha TOCTPOSHHUS Ha HN300paKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuEe yMEHHS ONEPUPOBATH OCHOBHBIMU MOHITHUSIMHU O MHOTOTPAaHHUKAX
U TEJIaX BpAICHUSI U KX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHUE aAJITOPUTMAaMHU pEIICHWS OCHOBHBIX THUIMOB 3a1ad; (HOpPMUPOBAHHE
YMEHHsI TIPOBOJUTH HECIOXKHBIC JOKA3aTeNbHBIE PACCY)KICHUS B XOJE PEIICHUS
CTEPEOMETPUYECKHUX 3a/a4 U 33J1a4 C MPAKTUUYECKUM COJIEPKAHUEM;

e Pa3BUTHE WHTEUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEW OOydJaromImXcs,
MO3HABATEIIbHOM  aKTUBHOCTH, WCCJIECNOBATENbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIIIJICHUS;

e (opmupoBanue (YHKIMOHATHLHOM TPAMOTHOCTH, PEJIECBAHTHON T€OMETPHU:
YMEHHUE paCIlO3HABAaTh IMPOSIBICHUS TEOMETPUUYECKHX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3YyUYEHUU JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTE W  3aKOHOMEPHOCTEH,



bopMyIUPOBaTh MX Ha S3BIKE TEOMETPUU U CO37aBaTh T€OMETPUUECKHUE MOJIENH,
MPUMEHSTh OCBOEHHBIM TEOMETPUYECKUH ammapaTr JUisl PEIIeHUS TMPAKTHKO-
OpPUCHTUPOBAHHBIX 3a7a4y, HHTEPHPETUPOBATL U OICHUBATH IMOJYYEHHBIE
pe3ynbTaThlI.

OTIMYUTENHFHON OCOOEHHOCTBIO MPOrPaMMbl  SIBJISIETCS BKJIIOYEHHE B  KypC
CTEPEOMETPUU B HAdalle €ro M3y4YeHHs 3ajJay, pellaeMblX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHMs, W ONpeAeNEéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HAJA HHUMH, UTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
IpPOTeKaHUE WHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K JaJIbHEUIIEMY W3Y4YCHHUIO
peaMera.

[IpennouteHue OTHAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHUs, TO €CThb
TEOPETUYECKHUE 3HAHUSI UMEIOT B CBOC OCHOBE UyBCTBEHHOCTH MPEIMETHO-MIPAKTUYECKOM
nesTeabHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN y Yydalluxcsi B Kypce
CTEPEOMETPUU TMPOBOAUTCA 3a CUET PEIICHMS 3aJa4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX
00pa30B M 3a/lady Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue obOpasa
IPOBOJUTCSA C ONOPOM Ha HArjdsgHOCTb, a ONEpPHUpPOBaHHME OOpa3oM — B YCJIOBHSX
OTBJICUEHHUS OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOIHOTO COACPKAHUS.

OcHoBHbBIE copaepkarenbHble JauHUKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpannukn», «[IpsiMble W TIUIOCKOCTH B TMpoCTpaHCTBe», «Tena BpaiieHus»,
«BekToppl M KOOpAWMHATBEI B NPOCTPaHCTBE». DOPMUPOBAHME JOTUYECKUX YMEHHU
pacrnpenensercsd He TOJBKO MO COAEPKATENbHBIM JMHUSAM, HO U MO TojgaM oO0y4yeHus Ha
YPOBHE CpPEeIHET0 0011ero 00pa3oBaHuUs.

Conepskanre oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueil mporpaMMbl, paclpefeEéHHbIM M0 TrojaM OOy4YeHHUsI, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4YTOOBI OBJIAJICHUE TEOMETPUUECKUMHU TOHSATUSIMH U HABBIKAMH OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO U IMOCTYMATEIbHO, C COONIOAECHUEM NPHUHIMIA MNPEeMCTBEHHOCTH,
YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B OOIIYI0 CHUCTEMY T'€OMETPUYECKUX IMPEACTABICHHM
00yJaronuxcsi, paciupsisi 1 yriryosss e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Henemo
B 11 kjacce, Bcero 3a JiBa roja ooyuenus - 102 y4eOHBIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumnea; NoCTPOCHUE CEYEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIy HPSMOH U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamuisl. [IpaBunbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LMIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  MOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, pacCyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUI0 U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKOH KYyJIbTYphI, TOHHMAaHWEM BIIASHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0nacTh OKpyXKawIield cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM JesTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble jornyeckue AecTBUA:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMs B (aKTaxX, NaHHBIX, HAOIOJNCHUSX U YTBEPKICHUSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO, MHCHHUC;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUIOB M GOPM MIPEACTABICHMUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCHL.

OO0menne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh ITOTYYEHHbIN pPe3yNbTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO MO3UILIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKHX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICHMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pACIONOKEHHE NPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKJIbIH M HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAaHHMKOB METOJOM  CJI€AOB,  BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCICHUE PACCTOSIHUA MEXIY ABYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METONIbl TPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) € TMpUMEHEHHuEM (OpMyJ; BBIYUCISATH COOTHOILIEHHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpMaIMio o
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MPOCTEHIIHE NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWUS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOPEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHIUKYISPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpaHcTso. [IpaBuna
1 A300pakeHUsI HAa PUCYHKAX: 1 05.09 bubmaorexa LIOK
p pHcyH o ) https://m.edsoo.ru/8al424bc
M300paKeHHS TNIOCKOCTEH,
napaieIbHbIX MPSAMBIX (OTPE3KOB),
CepEeIMHBI OTPE3Ka
[TonsaTHs: nepecekaromuyecs
2 IJIOCKOCTH, TIEpECEKAIOIHECS MpsaMast 1 07.09
U INIOCKOCThH
[TonsATHs: nepecekaromuecs
3 [UIOCKOCTH, IIEPECEKAIOIINECS IIpsAMas 1 12.09 bubmaorexa [JOK
- 11ep p ' https://m.edso0.ru/8a14336¢
U IUIOCKOCTH
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pakeHe MHOTOTPAaHHUKOB Ha
4 P P 1 14.09
PHUCYHKaX, Ha MPOCKITHOHHBIX
geprexax
HavanbsHbie cBeieHus 0 Kyoe u
5 MMUpaMUIE, UX Pa3BEPTKU U MOAEIIHN 1 19.09 Bubmaorexa LOK
p » 11X PasBep ' ' https://m.edsoo.ru/8al42d5e
CeueHHUsT MHOTOTPAaHHHUKOB
6 HavansHbie cBeneHus 0 Kyoe u 1 21.09 bubmuoreka [JOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e

NApaMue, UX pa3BEPTKU U MOJIEIIN.
CeueHnss MHOITOIPaHHUKOB

https://m.edsoo.ru/8al142e8a

TToHsaTHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

26.09

10

[TonsiTre 06 akCHOMATHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUHN: AaKCHOMBI
CTCPCOMCETPHUU U CIICACTBUSA U3 HUX

28.09

03.10

bubmuorexa [JOK
https://m.edsoo.ru/8a1430b0

05.10

bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0

11

B3anMHOE pacnioniokeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIINeECs,
NapauleJIbHbIE U CKPEILMBAIOIINECS
psIMbIE

10.10

bu6mmoreka [IOK
https://m.edsoo.ru/8al42acQ

12

[TapamienbHOCTE IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IPSMBIX

12.10

bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0

13

[TapaeapHOCTB NPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE:
[TapamiensHOCTE IPAMOM U
IIJIOCKOCTH

17.10

bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0

14

Vw1 ¢ COHAITpaBJICHHBIMHU

19.10

bu6mmoreka [IOK



https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

CTOpPOHAMH

https://m.edsoo.ru/8al42c3c

VYros Mexay NpsMbIMU B

15 24.10
IIPOCTPAHCTBE
16 VYron mexay npsMbIMU B 26.10 bubnmoreka [JOK
IPOCTPAHCTBE ' https://m.edsoo.ru/8a14392a
17 [TapannenbHOCTb MIIOCKOCTEN: 07.11 bubmumoreka [IOK
napasuiesibHbIe TIII0OCKOCTH ' https://m.edso0.ru/8a143ab0
18 CBoiicTBa mapauieNIbHBIX TIOCKOCTEH 09.11 bubmorexa [JOK
https://m.edsoo.ru/8al43de4
IIpocreiire npoCTpaHCTBEHHbBIE
19 (GUrypBI Ha MIIOCKOCTH: TETPAdIP, 14.11
KyO, mapasuienenumnes
bu6mmorexa [IOK
20 [Toctpoenue ceuennit 16.11
p https://m.edsoo.ru/8a14406e
bu6mmoreka [IOK
21 [TocTpoenue ceuenuit 21.11
p https://m.edsoo.ru/8al441a4
KonTponbHas pabota mo Teme
99 "ITpsiMble ¥ TUIOCKOCTH B 23.11 bubnnoreka [JOK
npocTtpancTse. [lapayensHOCTH ' https://m.edsoo.ru/8al442da
IPSIMBIX U IIJIOCKOCTEN"
IMeprieH UK YIIPHOCTE IPSIMOU U
23 HJ'I(I))CI(OCTI/I'}II'IC pneHm/IK IJ)'I}I HEIE 28.11 Brbmuotexa IOK
$ep YHIp ' https://m.eds00.ru/8a143f06
MpsIMbIE B TIPOCTPAHCTBE
24 IIpsiMble mapasnienbHbIe U 30.11 bubnnorexka [JOK
MEePIECHANKYIISIPHBIE K MITOCKOCTH ' https://m.edsoo.ru/8a1443fc
o5 [Ipsimble napasuienbHble U 05.12 bubmuoreka [IOK
MEPHEHINKYIISPHBIE K TUNIOCKOCTH ' https://m.eds00.ru/8a144578
26 [Ipu3Hak nepneHuKyIsIpHOCTH 07.12 bubnuoreka [IOK



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/8a1447a8

97 [Ipu3Hak nepnesauKyJIspHOCTH 12.12 bubnuoreka [IOK
IPSIMOM U TUTOCKOCTH ' https://m.eds00.ru/8a144960
98 Teopema o npsimoit 1412 bubnmoreka [JOK
MEePIECHANKYJISIPHOMN MIOCKOCTH ' https://m.edsoo.ru/8al44a8c
29 Teopema o npsamoit 1912 bubmumoreka [IOK
NEePHEHANKYJISIPHON MIIOCKOCTH ' https://m.edsoo.ru/8a144d52
Teopema o npsiMoi
30 P PAVION, 21.12
MEPIICHIUKYIISIPHON TIIIOCKOCTH
[leprieHIUKYNISAp U HAKIOHHBIE:
31 paccTosiHue OT TOYKHU 10 IIJIOCKOCTH, 26.12
paccTosiHue OT NMPSMOU JI0 IMIIOCKOCTH
[leprieHIUKYNISAp U HAKIOHHBIE:
32 ACCTOSIHHUE OT TOYKM A0 IMJIOCKOCTH 28.12 bubmorexa [JOK
p g ’ ' https://m.edsoo.ru/8al44fbe
paccTosHUE OT MPSIMOM 10 TIOCKOCTH
[MeprieHIUKYISIp ¥ HAKIIOHHBIE:
33 aciTOﬂHI/Ie};T IT)OHKI/I JI0 TTOCKOCTH 09.01 bubmorexa HOK
p g ’ ) https://m.edso0o.ru/8a14539c
paccTosHUE OT MPSIMOM 0 TIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
P yUp bu6mmoreka [IOK
34 paccTOosiHUAE OT TOYKH JI0 IJIOCKOCTH, 11.01
. https://m.eds00.ru/8a14550e
paccTosiHuE OT MPSIMOM 0 TUIOCKOCTH
35 VYTII6l B IPOCTPAHCTBE: YTOJ MEXIY 16.01 bubnmnoreka [JOK
IPSIMOM U TUTOCKOCTBIO ' https://m.edsoo.ru/8al44c3a
36 JIByrpaHHbIi Yo, JIMHEHHBIN YTOJl 18.01 bubmmnorexa LIOK
JBYIpaHHOIO yria ' https://m.edsoo.ru/8a1458c4
BYTPaHHBIN yTOJI, IMHEWHBIN Yo
37 AByrp yr yr 23.01
JIBYTPAHHOTO yTiia
38 [TepneHAMKYISIPHOCTD TIIIOCKOCTEH: 25.01 bubmuorexa [JOK



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IUIOCKOCTEHN

https://m.edso0.ru/8a145b08

39

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNpU3HAK NEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

30.01

40

41

[leprieHANKYIASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

Teopema o TpEX nepHeHAUKYIIpax

01.02

bu6mmoreka [IOK
https://m.edsoo.ru/8a145c48

06.02

42

43

44

45

46

47

Teopema o TpEX NepHEeHAUKYIIApax

Teopema o0 TpEX nepHEeHAUKYIApax

KonrtponbHas pabora no remam
"IlepieHIUKYJISPHOCTD MPSIMBIX U
miockocteil" n "Yriael Mexy
HPSIMBIMU U TUIOCKOCTSIMH"

IToHsATHE MHOTOTPaHHHMKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHHUKA,
BBIIYKJIBIE U HEBBIYKJIBIE
MHOTOTPaHHUKU, pa3BEPTKA
MHOTOTPaHHUKAa

[Ipu3ma: N-yrosnbHas npu3Ma; rpaHu U
OCHOBaHUs IPU3MBL; IIpsIMast U
HaKJIOHHAs MPU3MBbI; OOKOBast U
MOJIHASl TOBEPXHOCTh MPU3MBbI

[Tapamnenenunen, IpsAMOYIrOJIbHbIN
rapasulesIenuIle]l U ero CBOMCTBa

08.02

bu6mmoreka [IOK
https://m.edsoo.ru/8a14635a

13.02

bubmuorexa [JOK
https://m.edsoo.ru/8a146620

15.02

20.02

22.02

27.02

bu6mmoreka [IOK
https://m.edsoo.ru/8a146e0e



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

48

49

50

51

52

53

[Inpamua: N-yrojapHas NUpaMuaa,
IPaHd ¥ OCHOBAHHE ITMPAMHU/IBL;
OOKOBas M MOJIHAsI IOBEPXHOCTh
UPaMUJIbI; TPaBUIbHAS U YCCUEHHAS
UpaMKIa

[TpaBUIbHBIC MHOTOTPAHHHUKH:
MOHSATHE MTPABHIBLHOTO
MHOTOIpaHHMKA; TPaBUIbLHAS IPH3Ma
U MpaBUIIbHAS IHPAMK/IA; IPaBHIIbHAS
TpeyroyibHasi MUpaMKIa u
MPABWIBHBIN TeTpadip; KyO
[IpencraBiaeHne 0 IPaBUILHBIX
MHOTOIpaHHHMKAX: OKTasIp,
JOJECKAdIP U HKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B MMPaAMHJIAX,
napanjenenunenax, MpaBUIbHbBIX
MHOTOTpaHHHUKaX

Boruncnenue 3nemMeHToB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHasy,

yTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBO MOBEPXHOCTH
IIPSAMOM TIPU3MBI

29.02

bubmuoreka [JOK
https://m.edsoo.ru/8al46fda

05.03

bubmuorexa [JOK
https://m.edsoo.ru/8al472c8

07.03

bubmuorexa [JOK
https://m.edsoo.ru/8al4714c

12.03

14.03

bu6mmorexa [IOK
https://m.edsoo.ru/8al14714c

19.03

bu6mmorexa [IOK
https://m.edso0.ru/8a147426

54

[Tnomans 60KOBOI MOBEPXHOCTH U

21.03

bubmuoreka [JOK



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426

MOBEPXHOCTHU MPABUIBLHON TUPaMUbL,
TeopeMa O IuIouaau 60KOBOH
MOBEPXHOCTU YCEUEHHON MUPaMUIbI

https://m.edso00.ru/8a147750

55 KonTtponbHas pabora o Teme 02.04 bubmumoreka [IOK
"MHOrorpaHHuKH" ' https://m.eds00.ru/8a147750
N bu6mmoreka [IOK
56 1T 04.04
oustie 00 0niue https://m.edso00.ru/8al47c82
" bubnuorexa [JOK
57 06 09.04
DEM THPaMHIB! https://m.edso00.ru/8a147f16
" bubnuorexa [JOK
58 06 11.04
DOM THpANIN https://m.edso00.ru/8a147f16
59 O0BEM TUpamMu bl 16.04
60 O0BEM nupamMu b1 18.04
n bubmuorexa [JOK
61 06 23.04
DEM TIPHIMET https://m.edso0o.ru/8a1480e2
62 O06BEM npu3MBbI 25.04
N bubnuotexa [JOK
63 06 02.05
DEM TIPHIMET https://m.eds00.ru/8a148524
64 KonrponbHas pabora no reme 07.05 bubnnoreka [JOK
"O0BEMBI MHOTOTPAaHHUKOB" ' https://m.eds00.ru/8a148650
[ToBTOpenme, 0600IIEHNE
65 cucreMarusanus 3HaHuil. [loctpoeHue 14.05
CEYCHU B MHOTOTPAaHHHKE
[ToBTOpenue, 0600IIEHNE
CcHUCTeMaTU3als 3HaHH.
66 Brranciienue paccTosTHAN: MEXITY 16.05

ABYMSA TOYKaMH, OT TOYKHU OO HpHMOfI,
OT TOYKHU OO IIIIOCKOCTHU, MCIKIY



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

CKpCIIUBAOIHUMHUCA ITPAMBIMU

67

Wrorosas kKoHTpoJbHAS paboTa

23.05

bubmuorexa [JOK
https://m.edso00.ru/8a148920

68

[ToBTopenue, 06001IEeHNE
CcUCTEMaTU3alus 3HAHUM.
Beluucienue yrios: Mexay
CKPEILMBAIOIINUMUCS IPSIMBIMU,
MEXy MPSIMOM U IJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

28.05



https://m.edsoo.ru/8a148920




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






