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IHosscHuTEABbHAA 3AIIMCKA

Pabouas nporpamma yuebnoro kypca «I'eomerpusi» 6a30BOro ypoBHs JUIst 00y4arOLIHXCs
10-11-x kmaccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rOCYapCTBEHHOTO 00pa30BaTEIFHOTO CTAHIapTa CPEAHEro 00IIero oopa3oBaHMs»
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa30BaTEeNFHOM MPOrPpaMMBbI CPETHETO OOIIEro 00pa3oBaHUY,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHHU3alUH U OCYIIECTBICHUS 00pa30BaTEIBHOMN NESITEIEHOCTH O OCHOBHBIM
0011e00pa30BaTebHBIM MTPOrpaMMaM — 00pa30BaTEIbHBIM IPOrpaMMaM
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro U CpeTHero 00IIero o0pa3oBaHusy;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHUS U O0YUEHHS, OT/bIXa U 03[JOPOBJICHHS ACTEH U MOJIOJCIKIY,
YTBEP)KJICHHBIX TOCTAHOBJICHUEM IIIaBHOTO caHUuTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (pakKTOPOB CPebl OOUTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIMU PA3BUTUS MATEMAaTHYECKOTO 00pa30BaHusl, YTBEP)KICHHON
pacnopsbkenueM I[IpaButensctBa ot 24.12.2013 Ne 2506-p;

e yueOHOro 1IaHa cpeaHero oodmiero oopasosanuss MAOY CLI Ne 76;

e (enepanbHOi paboueil mporpammsl yueOHOTo Kypca «I'eomMeTpusi», KOTOpbIi
BXOJIMT B COCTaB Y4eOHOTO MpeaMeTa «MareMaTHkay.

Pabouas nporpamma opreHTHpOBaHa Ha LI€€BbIE TPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
¢benepanbHO paboyei mporpaMMe BOCIIUTaHUS U B pabouell mporpaMme BOCIUTAHUS
MAOQOY CII Ne 76.

PaGouas nmporpamma yuebHoro kypca «I'eomeTpusi» 6a30BOro YpOBHS ISl 00yHarOIIHXCs
10-11-x xmaccoB pa3paborana Ha ocHOBe DeepaaIbHOr0 rOCYIapCTBEHHOTO
00pa3oBaTeNBHOIO CTaHJapTa CpeHEro o01iero 00pa3oBaHus, C y4eTOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEIBABIIEMBIX K MATEMAaTHUECKOMY 00pa30BaHUIO, U TPAIUIHHA
poccuiickoro oOpa3oBanus. Peanuzaius mporpaMMbl 00ecTieYuBaeT OBIAJCHUE KIIFOUEBBIMU
KOMIIETEHIMSIMH, COCTABIISFOIIMMA OCHOBY JIJISl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYaroIIUXCsl.

BaxxHocTh yueGHOT0 Kypca reOMETpUH Ha YPOBHE CpeHEro 00111ero oopazoBaHus
00yCJIOBJI€HA PAKTUYECKOI 3HAUMMOCTBIO METAIPEAMETHBIX U IPEMETHBIX Pe3yIbTaToB
0o0yuYeHHUsi TeOMETPUU B HAIIPABJIEHUH JINYHOCTHOTO Pa3BUTHSI 00YYarOIINXCH,
¢dopmupoBanus HYHKIIMOHATBLHON MaTeMaTUYeCKOW I'PaMOTHOCTH, U3YYEHHSI IPYTUX
y4eOHBIX AUCUUILINH. Pa3BuTHe y oOyuaronmxcs NpaBuiIbHBIX MPEACTABIECHUIN O CYLTHOCTH



U TIPOUCXO0XKIEHUH F€OMETPUYECKUX a0CTPaKIMi{, COOTHOILIEHHH PEATIBHOTO U UIEATBHOTO,
XapakTepe OTPaKCHUsI MaTEMaTUYECKON HAyKOM SIBJIICHUM U IIPOLIECCOB PEANIbHOIO MUPA,
MECTE '€OMETPUU B CUCTEME HayK U POJIM MAaTEMATHYECKOT0 MOJCIIMPOBAHNS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CLIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PECHUS
yUaIIMXcsl, a TAK)KE Ka4eCTB MBIIIJIEHHUS, HEOOXOIUMBIX Ul aallTallud B COBPEMEHHOM
obmecTse.

I'eomeTrpust sBISETCA OHUM M3 0A30BBIX MIPEIMETOB HA YPOBHE CPEAHETO OOIIET0o
o0pa3oBaHMsl, TaK Kak o0ecreyrBaeT BO3MOKHOCTh U3YUEHUS KaK AUCLUIUIUH €CTECTBEHHO-
Hay4HOU HAaIIpaBJIECHHOCTH, TAK U T'YMaHUTApHOM.

Jlornyeckoe MbIIIICHHE, POPMHPYEMOE TIPU U3YUEHUH O0YUYAIOIIUMUCS MTOHSATHHHBIX OCHOB
TE€OMETPHUH U TOCTPOCHUU IIEMOYKHU JIOTHYECKUX YTBEPIKICHUHN B XOJC PEIICHUS
TEOMETPHUCCKUX 3a]1a4, YMECHHE BBIIBUTATh U OMPOBEPIaTh THIIOTE3bl HETIOCPEICTBEHHO
WCIOJIL3YIOTCS TIPH PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca
(buzukH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTIIX
NeSTeIbHOCTH UyenoBeka. OpueHTaIrs YeI0BeKa BO BpEMEHHU U TPOCTPAHCTBE —
HE00XO0IMMOE YCIIOBUE €T0 COLUATBHOIO OBITHS, JOpMa OTPAKEHUSI OKPYKAIOIIETO0 MUPA,
YCJIOBHE YCIIEITHOTO MO3HAHUS U aKTUBHOTO MTPeoOpa30BaHusl IeHCTBUTEIILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMHU 00pa3amMu 0ObEIUHSIET pa3HbIe BUIBI YUeOHOI 1
TPYIOBOU ACSITEILHOCTH, SBISETCS OJHUM U3 TPOPECCHOHATBHO BAXKHBIX KAYE€CTB, TOITOMY
aKTyalpHa 3a7a4a (POpMUPOBAHUS Y O0yUAIOLIUXCS MPOCTPAHCTBEHHOT'O MBIIIUICHUS KaK
Pa3HOBUIAHOCTH 00PA3HOT'O MBINUICHHUS] — CYIIECTBEHHOTO KOMITOHEHTA B IMIOATOTOBKE K
MIPAKTUYECKON JEeSITeIbHOCTU M0 MHOTHM HAIPABJICHUSM.

Iesb ocBOCHHMS ITPOrpaMMbI yaeOHOTo Kypca «['eoMeTpusi» Ha 0a30BOM ypOBHE OOyUCHHS —
o011eo0pa3oBareabHOE U OOMIEKYIBTYPHOE Pa3BUTHE O0yUAIOLIUXCS Yyepe3 oOecrneueHne
BO3MOXKHOCTHU HpI/I06p€T€HI/I$I " UCITOJB30BAHUA CUCTEMATHUUYCCKUX FCOMeTpI/ILICCKI/IX 3HaHPII>i
U JICUCTBH, CTIENU(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO MPOIO0KEHHSI
O6p330BaHI/I$I 110 CIICHUAJIBHOCTSAM, HE CBSI3aHHBIM C HpI/IKJ'IaI[HI)IM HNCITIOJBb30BaAHHUECM
TCOMETPHH.

[IporpamMma o reomMeTpun Ha 6a30BOM YpOBHE MpeHa3HAUYCHA I 00YJAIOIIUXCS CpeIHeH
IITKOJTBI, HE UCTIBITHIBABIINX 3HAYMTEIHHBIX 3aTPYAHCHHUI HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus. Takum 06pa3zom, oOydaromuecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIHE
MaTEeMaTHYECKHE YMCHHUsI, CBSI3aHHBIC CO CIIEIU(PUKON TeOMETPUN U HEOOXOTUMBIE JITIS
KU3HU B COBpeMEHHOM ob11ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHUTh
reoMeTpuio 0osee riay0oKo, €ClIM B TajbHENIIIEM BOSHUKHET HE0OXOAMMOCTh B
TreOMETPUUYECKUX 3HAHUSIX B MPO(eCcCHOHANBHON 1eATEeTHbHOCTH.

JlocTukeHne eI OCBOSHHSI POTPaMMbl 00ECTIEUNBACTCS PEIICHUEM COOTBETCTBYIOITUX
3anad. [IpropuTeTHRIMU 3a1a9aMu OCBOEHUS Kypca «I eoMeTpum» Ha 0a30BOM YPOBHE B
10—11-x knaccax SBJISFOTCA:

e (opMupOBaHUE IPEJCTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KYJIbTYpPHI U
OCO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOLUM MUPOM,



e (opMupOBaHUE MPEICTABICHNUS O MHOIOTPAHHUKAX U TeJlaX BPAIICHUS KakK O
BAKHENIIMX MAaTEMaTUYECKUX MOJIEIISIX, MO3BOJISIOIIMX OMUCHIBATh U U3y4aTh
pa3HbIe SBJICHUS OKPYKAIOLIEro MUPA,

e (opmupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEKaAX, MOJEISAX U B PEAIbHOM MUPE
MHOT'OIPAHHUKH U T€Ja BPALLEHHUS,

e OBJIAJICHHE METO/IaMH PEIICHUS 33a4 Ha IOCTPOCHUS Ha U300paKEHUAX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (opMUpOBaHNE YMEHUS OTIEPUPOBATH OCHOBHBIMH MOHSATHUSAMU O MHOTOTPaHHHKAX
Y TeJlax BPallEHUsl U UX OCHOBHBIMHU CBOMCTBAMH;

e OBJIAJICHHE AITOPUTMAMH PEIICHUS] OCHOBHBIX THUIIOB 3a]1a4; (HOPMUPOBAHHE
YMEHUS MPOBOJIUTH HECIIOKHBIE JOKA3aTENIbHbIE PACCYKIEHUS B XO€ pPELICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroImuxcs,
IIO3HABATEJIBHON aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHHUS;

e (opmupoBanue GyHKIIMOHAIEHOW IPaMOTHOCTH, PEJICBAHTHON TEOMETPUH. YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B PEATIbHBIX )KU3HEHHBIX CUTYAUAX U MIPU U3YUYCHHUU APYTUX
y4eOHBIX PEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(opMyIMpOBATh UX HA A3BIKE FTEOMETPUU U CO3JaBaTh F€OMETPUUECKUE MOJIEIH,
MPUMEHATH OCBOEHHBII Nr€OMETPUUECKUI anmapatr AJis PEIIeHHs IPAKTUKO-
OPUEHTHUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHbIE
pe3yNbTaThI.

OTIUYUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBISIETCS BKIIOUEHUE B KYpPC CTEPEOMETPUH B
Hayajie ero U3y4eHus 3ajad, pelacMblX Ha ypOBHE HHTYUTUBHOI'O IIO3HAHUSA, U
OTIpeIeIeHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CITIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO U IPOCTPAHCTBEHHOI'O MBIIIEHUS, CTUMYJINPYET IPOTEKAHNE UHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JAIbHEHIIEMY N3yUEHUIO MPEIMETA.

[Ipennourenue oTaaeTcst HarIAIHO-KOHCTPYKTHUBHOMY METO/1y OOy4Y€HUs, TO €CTh
TEeOpeTUYeCcKre 3HaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD MPEIMETHO-TTPAKTUIECKON
NEeATEIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MTPEACTABICHUN Y yJalluXCsl B Kypce
CTepEeOMETPHUH IPOBOAUTCS 3a CUET PEIICHUs 3a7a4 Ha CO3/IaHHe TPOCTPAHCTBEHHBIX
00pa3oB U 3a/1a4 Ha OTIEpUPOBAHKE MTPOCTPAHCTBEHHBIMU 0Opazamu. Co3znanue oopasza
MIPOBOAMTCS C OTIOPOM Ha HATJISIAHOCTH, a OTIEpUPOBaHUE 00Pa30M — B YCIOBHSIX OTBIICUCHHS
OT HAIJIAAHOCTH, MBICJIICHHOI'O USMCHCHUA €TI0 UCXOJHOI'0 COACPKAHUA.

OcHoBHBIE cofepkaTenbHbie THHAN Kypca «I'eomerpun» B 10-11-x kmaccax:
«MHororpanHuKkn», «lIpsMble 1 IIIOCKOCTH B IPOCTpaHCTBeY, «Tena BpameHus», «Bekropbl
1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAaHUE JIOTHYECKUX YMEHHI pacnpeensiercs He
TOJIBKO T10 CO/IEPKATEeNbHBIM JIMHUSAM, HO U 110 To/1aM 00Y4€HHUsl Ha YPOBHE CpeJHEro 00IIero
oOpazoBaHws.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MMPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMsbl, pacpeIeIeHHBIM 110 ToAaM 00y4eHHUsl, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4yTOObI OBJIaJIEHHE FeOMETPUUYECKUMH MOHATUSAMHU U HaBBIKAMH OCYILECTBIISIIOCH
MOCJIEZI0BATENBHO U MOCTYNATEIbHO, C COOIIOIEHNEM IPUHLINIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIHMCH B OOIIYI0 CUCTEMY T'€OMETPHUECKUX MPEACTABICHUN
oOyuaroluxcs, paciupsis 1 yriayossis ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.



Ha uzyuenune reomerpuu otBoauTcs 2 yaca B Heaenmo B 10-m kmacce u 1 yac B Henenro B 11-
M KJIacce, Bcero 3a aBa roga ooyuenust — 102 yueOHBIX vaca.

Jyia peanu3anuu mporpaMMbl HCIIOJIB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K UCIIOJIb30BAHHIO
[IPH peaIr3alii UMEIONUX FOCYIapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTEIbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeTHETO O0IIero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00pa30BaTEeIbHYIO ACATEIBHOCTD, IPUKa30M MHHITPOCBEIICHHS OT
21.09.2022 Ne 858.

DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI, TONMYIICHHBIC K HCTIOIB30BAaHUIO TIPH peaTU3aIiu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX IPOrpaMM Ha4uaIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CPEIHET0 00IIero 00pa3oBaHus MPUKAa30M MUHIIPOCBEIICHUS.

IlnanupyemMble pe3yjabTaTbl 0CBOCHUS
Yy4e0HOro Kypca

JINYHOCTHBIE PE3yabTaTbl

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro Kypca «l eomeTpusi»
XapaKTEPU3YHOTCA:

Fpamancxoe BOCIIUTaAHUE:

Cc(OPMHUPOBAHHOCTBIO I'PAXKJAHCKOMN MO3UIIUHN 00YyYaIOLIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOILIECTBA, IPEICTABICHUEM O MAaTEMAaTUUECKUX
OCHOBaxX (PYHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUH, MPOLEYp I'PakIaHCKOTO
o0mecTBa (BHIOOPHI, OMPOCHI H TIP.), YMECHUEM B3aUMO/ICHCTBOBATD C COIUATLHBIMH
MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIHUSAMH U Ha3HAUCHHEM.

HanHOTquCKoe BOCIIMTaAHME.

c(OPMHUPOBAHHOCTHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBAXKEHUS K IIPOLIOMY U
HACTOSIEMY POCCUMCKON MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLLIEHUEM K JTOCTUKEHUSAM
POCCHUICKHX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJbI, K UCITOIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEW POCCUICKOr0o Hapoa; c(hOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHMS, CBA3aHHOIO C IIPAKTUUECKUM
MIPUMEHEHUEM JOCTHKEHHUIM HayKU U IeATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JINYHOTO BKIIaJ1a

B IIOCTPOCHHUE YCTOWYMBOIO OYAYILEro.

JcTeTHYECKOE BOCIIUTAHUE:



ACTETUYCCKUM OTHOIICHHEM K MUPY, BKIIFOYAs 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUHN; BOCIIPUUMYHBOCTHIO K MATEMAaTHIECKUM
acreKTaM pa3JIMYHbIX BHIOB HCKYCCTBA.

duznyeckoe BOCIUTAHME:

C(bOpMI/IpOBaHHOCTLIO YMCHHA ITPUMCHATH MaTCMAaTUICCKHUEC 3HAHWA B MHTCPCCAX 3JO0pPOBOTO
1 6e30macHOro 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBINA PEKUM 3aHATUHN U OT/bIXA, PETYJsIpHAs PU3NUEcKas
AKTHBHOCTH); (DU3UUECKOTO COBEPIIICHCTBOBAHUS, [IPU 3aHATHUSIX CIIOPTHBHO-
03JI0POBUTEIBHOU JIESITEIBHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYly, OCO3HAHMEM LIEHHOCTH TPYAOIO0MS; MHTEPECOM K pa3Iu4HbIM
cdepam npodheccHOHAIBHOM AesTEIbHOCTH, CBI3aHHBIM C MATEMAaTUKOM U ee
MIPUJIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BbIOOp OyaylIeil nmpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHIEeCKOMY 00pa30BaHHIO M caMO00Pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PEILICHHH MTPAKTUYECKHUX 33a4 MaTeMaTH4eCKON
HaIPaBJIEHHOCTH.

IK0J0rn4ecKoe BOCIIUTAHHUE:.

Cc(OPMHPOBAHHOCTBIO HIKOJOTUUECKOM KYJIbTYphl, HOHUMaHUEM BIMSHUS COLUAIBHO-
9KOHOMHYECKHUX MIPOLECCOB HA COCTOSHUE MPUPOJHON U COLUAILHON CPEeibl, OCO3ZHAHUEM
r7100aJIbHOTO XapakTepa 3KOJOIMYECKUX Mpo0sIeM; OpueHTaluel Ha IpUMEHEeHne
MaTeMaTHUYECKUX 3HAHUH JJIs peLIeHUs 3a7a4 B 00J1acTH OKpYXKaroIlel Cpeibl,
IJIAHUPOBAHUS MOCTYIIKOB U OLICHKH X BO3MOKHBIX MTOCJIEACTBUM JUIsl OKPYXKAIOLIEH Cpeapl.

HeHHOCTI/I HAy4YHOI'0 NMO3HAHMS:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOH NMPaKTHKH, TOHUMaHHEM MaTeMaTHYeCKOM HayKH Kak
cdepbl UeT0BEUECKOH 1eATeIbHOCTH, 3TAMIOB €€ Pa3BUTUS U 3HAUMMOCTH JIJIsl pa3BUTHS
LUBWJIN3ALUH; OBJaJICHUEM S3bIKOM MaTeMaTHUKU U MAaTEMaTHUECKOM KylIbTypoi Kak
CPEJCTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYILIECTBIISITh POEKTHYIO U UCCIIEOBATEIBCKYIO
JesITeIbHOCTh MHAMBUYAIbHO U B TPYIIIIE.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS MPOTpaMMbl yueOHOTO Kypca «I eomMeTpus»
XapaKTePU3YIOTCS OBJIAJEHUEM YHUBEPCAIbHBIMU NMO3HABATEIbHBIMHM JICHCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JE€HCTBUSAMU, YHUBEPCAJIBbHBIMU PETYIISTUBHBIMU
e CTBUSIMU.

1) YHuBepcaibHbIC MO3HABATEIbHbIE JICHCTBUS, 00ECIeYnBaOT (POpMUPOBAHUE OA30BBIX
KOTHUTHBHBIX IPOLIECCOB 00yUaromuXxcsi (0CBOCHHE METOI0B IMO3HAHUS OKPYKAIOIIETO



MHpa; IPHMEHEHHE JIOTHYECKHX, UCCIIEI0BATEIbCKUX ONIepanuii, yMeHHil paboTarts ¢
uHpopMarmei).

ba3oBble Jornveckue aeiicTBUs.

e BBIABJIATH U XapaKTE€PHU30BaTh CYILIECTBEHHbIE IPU3HAKN MaTEMATHYECKUX
00BEKTOB, MOHATHIA, OTHOLIICHUN MEXAY MOHATHIMHU; (POPMYITHPOBATH
OIpeieNIeHus IOHATHH; yCTaHABJIMBATh CYILIECTBEHHBIH IPU3HAK KJIACCU(PHUKALIHH,
OCHOBaHUs 111 0000IIEHUS U CPAaBHEHUS, KPUTEPUU TPOBOIUMOTO aHAN3A,;

e BOCIPUHUMATH, POPMYIUPOBATH U IIPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIIbHbIE
" OTPULATCIIbHBIC, CIUHUYHBIC, YaCTHBIC U O6IJ_II/I€; yCJIOBHBIe;

e BBIABJIITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B
¢axTax, 1aHHBIX, HAOIIOEHUSAX U YTBEPKICHUX; IPEJIarath KPUTEPUN IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

e JiCJIaTb BBIBOJABI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IIPOBOJUTH CaMOCTOATCIBHO JOKA3aTCIIbCTBA MATCMATHYCCKUX yTBCp)KIIeHI/If/'I
(OpsiMbIe ¥ OT IPOTUBHOTI'0), BEICTPAUBATh APT'yMEHTALIUIO, IPHUBOAUTD IIPHUMEPHI U
KOHTpHpI/IMepI)I; 000CHOBBIBATH COOCTBEHHEIE CYXICHUA U BBIBO/IbI,

e BBIOUpATH C1IOCOO perieHus y4eOHoM 3anaun (CPaBHUBATH HECKOJIBKO BAPHAHTOB
pemieHus, BEIOMpaTs HanOoJee MOIXOISIINI ¢ yYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTCPHEB).

Ba3oBrle uccienoBareabcKue AeiicTBHSA .

HCI0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATENbCKUII HMHCTPYMEHT IIO3HAHMS,
(bopMynHpoBaTh BOIPOCH], (GPUKCUPYIOIIUE IPOTUBOpEUNE, Ipodiiemy,
yCTaHaBJIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh
CBOIO TIO3UIINI0, MHEHHUE;

MIPOBOAUTH CAMOCTOSITEILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAaHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYecKoro 00beKTa, IBJICHHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00ObEKTaMH, SIBICHUSMHU, IPOLIECCAMU;
CaMOCTOSITENIbHO (hOpMYIUPOBaTh 000OIIEHNS M BHIBOJIBI IO PE3YJIbTaTaM
MPOBEJEHHOTO HA0II0IEHNUS, UCCIIEZIOBAHMUSI, OLIEHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOIOB H 0000OLICHNH;

MIPOrHO3UPOBATh BO3MOKHOE pa3BUTHE MIPOIECCA, & TAKXKE BBIBUTATH
IIPEIITOJIOKEHNS O €70 PA3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ unopmanmei:

BBISIBJIATH 1€(DUIIUTHI MHQOPMAIMH, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIPOC
U JUIsl pEelIeHUs 3a/1a4H;

BbIOMpPATh MHPOPMAITUIO U3 KICTOUHUKOB Pa3IMYHbIX THIIOB, aHATM3HPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIUIO PA3IMUHBIX BUAOB U (HOpM
[IPE/ICTABIICHUS,

CTPYKTYpUPOBaTh HH(OPMALIKIO, TPEJICTABIATH €€ B Pa3IMUHBIX opMax,
WITIOCTPUPOBATh rpauuecky;

OLIEHUBATh HAJEKHOCTh UH(POPMAIIMH 110 CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.



2) YHuBepcaabHbIC KOMMYHHUKATHBHbBIE JICHCTBHS, 00eCIeYnBaOT chOPMUPOBAHHOCTH
COLMAJIbHBIX HABBIKOB O6yanOLLIHXCH.

Oo0menmne:

e BOCIPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOILIEHUS; ICHO, TOYHO, IPaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUs 3aa4H,
KOMMEHTHPOBATH MMOJTYYEHHBIN pe3ybTarT;

e B XO0/€ 00CYXJIeHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TeMBblI,
po0OJIeMBI, pelIaeMoil 3a1auu, BbICKAa3bIBATh UJIEH, HALIEJICHHbIE Ha IOUCK
pELIEHUS; CONIOCTABIIATH CBOM CYXACHUS C CYKICHUSAMU JIPYTUX YYACTHUKOB
nuanora, oOHapyKMBaTh pa3iIMyUe U CXOJCTBO MO3UIUN; B KOPPEKTHOH hopme
dbopMynupoBaTh pa3HOTrIacHsi, CBOM BO3PAXKECHHUS,

e TPEACTABIIATH PE3YJIbTAThl PELLIEHUS 3aaul, SIKCIIEPUMEHTA, UCCIIEI0BaHuS,
MPOEKTa; CAMOCTOSTENILHO BBIOUPATh (DOpPMAT BBICTYIUICHHS C YUETOM 3a/1a4
IPE3EHTALMU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHN4eCTBO:

e TIOHHMMATh M UCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYaAJIbHON pabOThI
IpY PEUICHUU YYeOHBIX 3a/1a4; TPUHUMATh LIEJIb COBMECTHOM JIeATEIbHOCTH,
IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON PabOThI, pacIpeeNsaTh BUIbI paboT,
JIOTOBAPUBATHCSI, 0OCYKIaTh MPOIIECC U pe3yabTaT paboThl; 000011aTh MHEHUS
HECKOJIbKUX JIHOJIEH;

e y4acTBOBAaTh B IPYIIOBBIX (opMax padboThl (00CYKICHUS, 0OMEH MHEHHUI,
MO3TOBBIE IITYPMbI U HHBIE); BBITOJHSITH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJ€HaMH KOMaH/Ibl; OLIEHUBATh KAU€CTBO CBOErO BKJIAJa
B OOIIMI MPOJYKT MO KpUTEPUSIM, C(HOPMYIHMPOBAHHBIM YUaCTHUKAMHU
B3aUMO/JICUCTBUA.

3) VHuBepcasbHbIC peryJassTHBHbIE JICHCTBHS, 00eCeunBarOT (OPMHUPOBAHUE CMBICTOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanms:

e COCTaBJIATH IJIAH, AITOPUTM PEIIECHHUS 3a]1a4M, BHIOUpPATh CIOCO0 peleHus ¢
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BapHaHThI PELICHUH ¢ y4eTOM HOBOU MH(pOpMaLUH.

CaMOKOHTPOJIb!

e BJAJCTh HABBIKAMHU IMO3HABATEIHHOU pe(IIEKCHHN KaK OCO3HAHMSI COBEPIIAEMbIX
JIEHCTBUI M MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIAIETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIECCa U Pe3yJIbTaTa PEIICHUS] MaTEMaTHIECKON
3aJla4y,

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTH MPU PEIICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLIEHMBATh COOTBETCTBHUE PE3yNbTaTa EJIN U YCIOBUIM, OOBSICHATD MPUUNHBI
JOCTHIKEHUS WM HEOCTHKECHUS PE3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThI

10-i kiaace
OnepupoBath MOHATHAMH. TOYKA, MPIMasi, INIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTEPEOMETPUHN U CICACTBUA U3 HUX ITPU PCHICHUH I'€COMETPHUICCKUX
3aaa4.

OHepI/IpOBaTB MOHATHAMMU. TTAPATIICIIBHOCTD U MEPIICHAUKYIISIPHOCTD NPSIMBIX U IJIIOCKOCTEH.
KJ'IaCCI/I(bI/II_[I/IpOBaTL B3aMMHOC PACIIOJIOKCHHUC IMPAMBIX U INIOCKOCTEH B IMPOCTPAHCTBC.

OnepupoBarh MOHATUSAMHU: IBYTPAHHBINA YTOJI, TPAHU JABYTPAHHOTO YTJIa, pedpo ABYTPaHHOTO
YIJIa; JIMHEWHBIA YroJl JBYTPAHHOTO YIJIa; TPaJyCHasi Mepa ABYIPAHHOTO yIJia.

OHepI/IpOBaTB IOHATHAMU. MHOTI'OTPaHHHUK, BBIHYKJ'IBII‘/'I u HCBBIHYKHLIﬁ MHOI'OI'paHHHUK,
OJICMCHTBI MHOI'OI'paHHUKaA, HpaBI/IJII)HI)II\/JI MHOTI'OrpaHHUK.

Pacrio3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHHUKOB (TUpaMK/IA; IPU3MA, TPSIMOYTOIbHBIH
napasuiesnenures, Kyo).

KrnaccuduimpoBats MHOTOIPAaHHUKH, BEIOUpasi OCHOBaHUS TS Kitaccudukariu (BbITYKIIbIe
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; TIPABUILHBIE MHOTOTPAHHUKH;, TIPSIMbIC U HAKJIIOHHBIE
MIPU3MBI, TAPAIUICICTTATIC/IBI).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB.
OOBACHATH PUHITUIIBI TOCTPOCHUS CEUCHHH, HCTIONIB3YSl METOJ] CJICIOB.

CTpOUTH CeUeHHs MHOTOTPAHHUKOB METOJIOM CJIC/IOB, BBIMOIHATH (BBIHOCHBIE) TIIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemrats 3aa41 Ha HAXOXACHHUEC TrCOMCTPUUICCKHUX BCIIMYUH I10 06pa3uaM HJIK aJIrOpUuT™MaM,
MPUMCHAA U3BECTHBIC AHATIMTUYCCKUEC MCETOJBI ITPU PCIICHUN CTAHAAPTHBIX MATECMAaTUYICCKHUX
3a1a4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMsS TOYKaMH, OT TOYKH O0 pr[MOﬁ, OT TOYKH
J0 INIOCKOCTH, MCKAY CKPCHINBAOIIUMUCS ITPAMBIMH.

Pemrate 3a1aun Ha HAXOXKAEHUE T€OMETPUYECKUX BEIMYMH MO 00pa3iiaM MM ajlropuT™Mam,
IIPUMEHSSI U3BECTHBIE aHATMTUYECKUE METO/IbI IIPU PEIIEHNUN CTaHJAPTHBIX MAaTEMAaTUYECKHUX
3a/1a4 Ha BBIYKCIICHUE YIJIOB MEXKY CKPEIIUBAIOIIUMUCA NIPSIMBIMU, MEXAY IIPAMOMN U
IIJIOCKOCTBIO, MEXY IIJIOCKOCTSIMH, ABYTPaHHBIX YIJIOB.



Bbrumciasite 00beMbI H TUTOMIA M TOBEPXHOCTEH MHOTOIPAaHHUKOB (MPU3Ma, IUPaMHU/Ia) ¢
pUMEHEHHEM (POPMYIT; BEIYUCIIATH COOTHOIICHUS MEXKY IJIOUIAIIMHU IIOBEPXHOCTEH,
o0beMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATUAMHU. CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTb
CUMMETPHUH; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBHI.

W3Bnekarts, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HHPOPMAIUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUeCKuX (PUTypax, MpeICcTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[TpumeHsTH reoMeTpudecKre (GaKThl IS PEIICHUS CTEPEOMETPHUECKUX 3aj1ad,
IIPEAIIOJIAraloIMX HECKOJIBKO LIaroB PELICHHUs], €CIIH YCJIOBUSA IPUMEHEHUS 3aJaHbl B IBHON

dopme.

[IpuMeHATH nmpocTenMe NPOrpaMMHBbIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOIUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U )KU3HU,
pacro3HaBaTh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsATh MoTy4eHHbIC 3HAHUS HA MPAKTUKE. aHAIN3UPOBAThH PeasIbHbIC CUTYallud U
MPUMEHSTh U3Y4YEeHHBIE TIOHSATHS B ITPOIECCE TIOMCKA PEHICHUSI MATEMaTHYECKU
copMyIHPOBaHHOI MTPOOIEMBI, MOJICIUPOBATh PEALHBIC CUTYAIUU HA S3bIKE TEOMETPHH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM I'€OMETPHYECKUX MMOHATUH U TEOPEM,
anmapaTa areOpsl; pemaTh NPaKTHIeCKUe 3aJa4H, CBSI3aHHbIEC C HaXOKACHHEM
TE€OMETPHYECKUX BEITHMYUH.

11-ii knace

OnepupoBaTh MOHATUAMU IUIMHIPUYECKAs TOBEPXHOCTb, 00pa3yroline [UINHIPHYECKON
MOBEPXHOCTH, IIMJIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolie KOHUIECKOH MMOBEPXHOCTH,
KOHYC; cpeprueckasi TOBEpXHOCTb.

Pacrnio3HaBath Tena BpamieHus (UIMHADP, KOHYC, cdepa u 1map).

OOBACHATDH CIIOCOOBI MOTyYEHUS TEJ BpallleHUS.

KinaccudumupoBaTs B3aiMHOE pacmoyioxkeHue chepsl U MITOCKOCTH.

OHepI/IpOBaTI) IIOHATUSAMMU. HI&pOBOﬁ CETMCHT, OCHOBAHUE CEIrMEHTAa, BBICOTA CETMCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHHEC MIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOA, IHapOBOfI CCKTOP.

Boruncnsate 00beMbl U IIIOIIA U TTOBEPXHOCTEH Te BpallleHHs], FEOMETPUUECKUX TeJl C
pUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSMH . MHOTOTPAaHHUK, BIMCAHHBINA B C)epy U OMUCAHHBIA OKOJIO CEpHI;
cdepa, BliMcaHHas B MHOTOTPAHHUK WJIU TEJIO BPAICHHUS.

BBIauciasite COOTHOIIEHUS MEXTY TIIOMIAIMU TOBEPXHOCTEH U 00beMaMH TIOI0OHBIX TE.



N306paxats uzyyaembie GUTYPBI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BbimonHsITh (BBIHOCHBIC) IJIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUs TeJl BPalllCHUs.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(POPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuyecKux GuUrypax, npeiCcTaBlICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBatrhb MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIOSTHATE ACHCTBHS CJIOXKEHHUS BEKTOPOB, BBIYUTAHKS BEKTOPOB M YMHOXKEHUS BEKTOpa Ha
YHCII0, O0BICHATH, KAKUMH CBOMCTBAMH OHHU 00JIa1ar0T.

HpI/IMeHHTB IIpaBUJIO IapaJUICJICIIUIICAA.

OHepI/IpOBaTB MOHATHAMU. JCKAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJ1b
BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJI MCKAY BEKTOPAMHU, CKAJIAPHOC
IIPpOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI.

HaXO,I[I/ITB CYMMY BCEKTOPOB U NPOU3BCACHUC BCKTOPA HA YUCIIO, YTOJI MCKAY BEKTOPAMHU,
CKaJIIpHOC IMPOU3BCACHUC, PACKIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3aﬂaBaTI> IJIOCKOCTb YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAMUHAT.

HpI/IMeHHTB ICOMCTPHUUCCKUC (I)aKTLI IJIA pCIICHUA CTCPCOMETPUICCKHUX 3a/1aY,
npeanojararomux HECKOJbKO MIaroB peiCHud, €CJIN YCIOBUS NPUMCHCHHA 3aJaHbl B SIBHOU

dbopwme.

Pemrats HpOCTGI\/JIHII/Ie reOMCTPHUICCKUC 3a1a4i Ha IPUMCHCHHUE BEKTOPHO-KOOPAUHATHOTO
MeToJaa.

Pemarsn 3aaa4d Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIIIEHUN U HaXO0XICHUC
reOMCTPHUICCKUX BECJIIMYHH 10 06pa3uaM HJIN aJIrOpUuT™MaM, NMMpUMEHAA U3BECCTHBIC MCTOAbI
IIpU pCHICHUN CTAHAAPTHBIX MATEMATUYICCKUX 3a/1a4.

HpI/IMeH}ITB HpOCTCfII.HPIC MMpoOrpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHKAIITUOHHBIC
CHUCTCMBI ITPU PCHICHUH CTCPCOMETPUUCCKHX 3a/1ay.

HpI/IBOI[I/ITB MIPpUMEPBI MATEMATUYICCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U )KU3HH,
pacrno3HaBaTb MPOABJICHUC 3aKOHOB T'COMETPUHN B UCKYCCTBC.

[IpumeHsATHh MOJTyYEHHBIE 3HAHUS HAa TPAKTHKE: AHAIM3UPOBATH PEAIbHBIE CUTYallud 1
MPUMEHATH U3YUEHHBIE NTOHATHS B IIPOLECCE MIOUCKA PELICHUS] MATEMATUYECKHU
chopMyIUpPOBAaHHON MPOOJIEMBI, MOJIETTUPOBATH PEATbHBIE CUTYaIMH Ha SI3bIKE TEOMETPHH,
HCCIIEI0BATH TOCTPOEHHBIE MOJIEIIH C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHATUI U TEOPEM,
ammapara anreOpbl; pemaTh MPakKTHIeCKUE 3a/1a4H, CBI3aHHBIC C HAXO0XK/ICHUEM
F€OMETPUYECKUX BEIUYMH.



Coaepxanue yueOHOro Kypca

10-1 kjaacce

HpﬂMBIe H IIJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE OHATHS cTepeoMeTpun. Touka, mpsimasi, IIO0CKOCTh, MPOCTpaHcTBo. [loHsTHE 00
AKCHOMAaTH4Y€CKOM ITIOCTPOCHHUH CTEPEOMETPHUH. AKCUOMBI CTEPEOMETPUH U CICACTBUS U3
HHUX.

B3aumnoe pacronoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TApAJIIEIbHbIE U
cKpeliBaromuecs npsmole. [lapaaienbHOCT IPAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:
napajjiCJIbHBIC ITPAMBIC B HpOCTpaHCTBe; mapalyiIiCJIbHOCTh TPEX Hp?[MI)IX; napaajiCJIbHOCTb
IPSIMOI U TUIOCKOCTH. YTJIbI C COHANPABIEHHBIMU CTOPOHAMH; YIOJI MEX]y MPSIMBIMH B
npocrpascTie. [lapamienbHOCTh IIIOCKOCTEN: NapajulesIbHbIE IIJIOCKOCTH; CBOMCTBA
napajiesIbHbIX mIockocTel. [Ipocreiiue npocTpaHcTBEeHHbIE (GUTYPBI HA IUIOCKOCTH:
TeTpa’ap, Ky0, mapajuienenune];; IOCTPOCHUE CEYEHU.

[lepneHquKyIsIpHOCTD MPSAMOM U IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE MPSMbIE B IPOCTPAHCTBE,
IIPSIMBIE MIApAJUIEIIbHBIE U NIEPIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK ITEPIEHIUKYILSIPHOCTH
MPSIMOM M TUIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHIUKYIISPHOUN MIIOCKOCTU. YTJIIbI B
MPOCTPAHCTBE: YTOJ MEXKy IPSAMOM U INIOCKOCTBIO; ABYTPAHHBIN YroJi, IMHEHHBINA Yo
JNBYTPaHHOrO yria. [lepnenaukyisp u HaKJIIOHHBIE: pacCTOSTHUE OT TOYKH JI0 MIOCKOCTH,
paccTostHAe OT MPSAMOM J0 TUIOCKOCTH, TPOEKIHs (GUTYPHI HA TUIOCKOCTb.
[lepneHuKyISPHOCTD IJIOCKOCTEMN: MPU3HAK NEPIIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH.
TeopeMa 0 Tpex neprneHauKyJIsIpax.

MHOrorpaHHUKHU

IToHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE U HEBBIITYKIIBIE
MHOT'OTPaHHUKH; pa3BEepPTKa MHOTOIpaHHMKA. [Ipu3mMa: N-yroyipHas npusMa; rpaHy U
OCHOBAHUS IPU3MBI; NIPsIMasi U HAKJIOHHAs! IPU3MBbI; OOKOBas M MOJIHAS TIOBEPXHOCTb
npusMmsl. [lapannenenunen, npsMOyroibHBIN MapasulesIenuIe 1 ero ceorcrsaa. [Inpamuaa:
N-yrosibHas NUpaMyIa, TPaHd U OCHOBAHUE MUPaMU/Ibl, O0OKOBAs U MOJIHAS TOBEPXHOCTh
MMpaMU/ibl; IPAaBUJIbHAS U yCEUEHHasi MUpaMuIa. DJIEMEHThI IPU3MbI U TUPAMMUIBI.
[IpaBUIbHBIE MHOTOIPAaHHUKU: ITOHATHE IIPABUIIBHOTO MHOTOI'PaHHUKA,; IIPaBUIIbHAS [IPU3MaA
U NIpaBUJIbHAS MUPAMUJIA; IPaBUIIbHAS TPEYTOJIbHASI IMPAMK/IA U IPABUIIBHBIN TETPAdID;
KyO. IIpeacraBieHne o mpaBUIbHBIX MHOTOIPaHHUKAX: OKTa31p, JOJACKAdIp U UKOCAIP.
Ceuenust NpuU3Mbl U MUPAMUIBIL.

CI/IMMeTpI/ISI B IIPOCTPAHCTBE. CUMMETPHUA OTHOCUTEIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUU B ITUpaAMUJIaX, NapaJUICIICIIUIICAAX, TPAaBUJIbHBIX MHOTOTpaHHUKAX.

Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: pedpa, AuaroHany, yrisl. [lnomane 60koBoi
ITOBEPXHOCTHU U ITOJIHOW MTOBEPXHOCTHU MPSAMOM IPU3MBI, ILIOMIA/Ib OCHOBAaHUM, TEOpPEMA O
O0KOBOI TOBEPXHOCTH NMpsiMOH Tpu3Mel. [1nomans 60Kk0BOM MOBEPXHOCTH U MOBEPXHOCTH
MpaBWJIbHOM NMHpaMUbl, TEOPEMa O IUIOIAAN yceueHHOH nupaMusl. [lonarue o0 oObeme.
O0Bem nupaMubl, MIPU3MBI.



[TonoOHebIe Tena B mpocTpancTBe. COOTHOMICHUST MEX Y TIIOMIAIIMU MTOBEPXHOCTEH,
00BbeEMaMU TOOOHBIX TEII.

11-1 kjaacce

Tesna Bpamenus

Hunuaapuyeckas IOBEPXHOCTb, 00pa3yrolye HUIMHAPUUECKON TIOBEPXHOCTH, OCh
[UTHHIPUYIECKON TTOBEepXHOCTH. L{MiuHIp: ocHOBaHMS U OOKOBasi MOBEPXHOCTb,
o0pa3yrolas U 0Ch; IJIOMAah OOKOBOM U TMOTHOW MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrolre KOHMUYECKOH MOBEPXHOCTH, OCh M BEpIINHA
KOHHMUeCcKoM noBepxHocTu. KoHyc: ocHOBaHME U BepIIKHA, 00pa3youas U 0Ch; IJIO0IA/b
OOKOBOH U MOJIHOW MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BBICOTa; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paanyc, TuamMeTp; TUIONIab MOBEPXHOCTH chepbl. B3zanMuoe
pacroyioskeHue chepbl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIonaas cepsl.

I/I306pa)KeHI/IC TCJI BpalllCHUS Ha ITIJIOCKOCTH. PasBepTKa OUJIMHAPpA U KOHYCA.

KOM6I/IH8.I_II/II/I TCJI BpalllCHUSA 1 MHOI'OI'PaAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAaHHBIM OKOJIO C(bepbl;
C(bepa, BIIMCaHHAas B MHOI'OI'PaHHUK, UJIK TCJIO BpalllCHUS.

[Tonsitue 06 o6beme. OcHOBHBIE cBOlicTBa 00beMOB Tel. Teopema 00 oObeme
MPSIMOYTOJIBHOTO MapajulesienuIieia u cieacTBus u3 Hee. O0beM mumHapa, Konyca. O0beM
1apa v Iiomaab cepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKTY IIOIIAASIMHI IIOBEPXHOCTEH,
o0beMaMu TTO00HBIX TEIT.

Ceuenust nunuHApa (MapauiesibHO U EePIeHIUKYISIPHO OCH), CEYCHHS KOHYCa
(mapasienpHOE OCHOBAHHIO U ITPOXOAAIIEe Yepe3 BEpIINHY), CCUSHHUS mapa.

BeKTopbl U KOOPAWHATHI B IPOCTPAHCTBE

BexTop Ha mockocTu U B mpocTpaHcTBe. ClI0KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uCIIo. Pa3iioxkeHne BEKTopa o TpeEM HEKOMILIaHapHBIM BekTopam. [IpaBuiio
napajurenenumnena. Pemenue 3agad, CBsI3aHHBIX C IPUMEHEHHEM MPAaBWII JEHCTBUHN C
BekTOpamu. [IpsmoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopaAnHATEI BEKTOpA.
[Ipocreiimue 3a1auu B KOOpAMHATaX. YTOI Mexay BekTopamu. CKalispHOE IPOU3BEIECHNE
BEKTOPOB. Bhruncienue yrioB Mex1y NpsIMBIMU U IUIOCKOCTSAMU. KoopanHaTHO-BEKTOPHBIN
METO/ MPH PELICHUU T€OMETPUUECKUX 3a/1a4.

TemaTnueckoe MIAHUPOBAHHUE



10-i1 kiace

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHnoBaHue (mnpoBbIe)
n/ | pasnenos M TeM | Beer | Konrponsn | [pakTudeck 00pa3zoBaTelbHbIe
T | pOrpamMmal 0 ble paboThl | He paboThl | pecypebl
DIIEeKTPOHHBIN
o0pa3oBaTeNbHBIN pecypc
«/lomanaue 3amanus.
Cpennee obiee
oOpasoBanue. ['eomeTpus»,
Breleie b 10-11 xiace, AO
1 ore IZ}OMGT o 10 «M3patennpcTBO
P p "[Ipocsermienue"»
https://edsoo.ru/metodiches
Kie-materialy/
OI'iC «MOSI HIKOJIA»
Tpenaxep «O0naxo
I 3gaHu». Maremaruka. 10
PAMBIC 1 kiacce, OO0 «Du3nkoH
[UIOCKOCTHU B a6
o |mpocTpaHcTBe. 12 1
Eafﬁg(eﬁwocn https://edsoo.ru/metodiches
p . Kie-materialy/
ILUIOCKOCTEMN
OI'C «MOSI HIKOJIA»
https://edsoo.ru/metodiches
HepnenauKynspHo Kie-materialy/
3 | cTh IPSAMBIX H 12
friocKocTen ®TUC «MOS IIIKOJIA»
Vb Mesy https://edsoo.ru/metodiches
4 | npsven u 10 1 Kie-materialy/
TIIOCKOCTAMH ®TUC «MOS [IIKOJIAY»
https://edsoo.ru/metodiches
5 | MHororpanHuku 11 1 kie-materialy/
OTUC «MOS HIKOJIA»
OBLeMEL https://edsoo.ru/metodiches
6 9 1 Kie-materialy/
MHOTOTPaHHUKOB



https://edsoo.ru/metodicheskie-materialy/
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https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
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https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

OI'C «MOS HIKOJIA»

https://edsoo.ru/metodiches

Hosropernue: Kie-materialy/
7 | ceuyeHus, 4 1
PACCTOTHIBTI YLK ®TUC «MOS IIKOJIA»
OBULIEE
KOJIMYECTBO
YACOB IIO 68 S 0
I[TPOTPAMME
11-i1 xkaacc
No HaumenoBanu | KoanuecTBo 4acoB
11/- € pa3aesioB u DaekTpoHHbIe (HppPOBbIE)
TeM Beer | Koutpoabnel | [IpakTHYecKH | ogpasoBaTesbHble pecypebl
" | nporpammer |0 e pa6oThl e paGoThl
DNEKTPOHHBIN
00pa3oBaTeNbHBINA pecypc
«JlomallHue 3a1aHusl.
Cpennee obmee
oOpaszoBanue. ['eomeTpusi»,
10-11 xmacc, AO
Tema
1 — 12 «M3marenscTBO
patll "[IpocBemienue"»
https://edsoo.ru/metodichesk
ie-materialy/
OIUC «MOS HIKOJIA»
Tpenaxep «O06nako
3HaHui». MaTeMaTHKa.
11 xiace, OO0 «DusukoH
JIab»
2 | O0OBeMEI TEN 5 1
https://edsoo.ru/metodichesk
ie-materialy/
OTUC «MOS HIKOJIA»
https://edsoo.ru/metodichesk
Bexroper ie-materialy/
3 | xoopauHATHI B 10 1 le-materialy’
fpocTpatctse ®IUC «MOSI IIKOJIA»



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

[ToBTOpEHME, https://edsoo.ru/metodichesk
4 o0o01ieHue, 7 ie-materialy/
CHUCTEMATHU3alu
sl 3BHAaHUU OI'C «MOA LLIKOJIA»
OBIIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
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