OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

BaxHocTh yueOHOro Kypca TIeOMETpUMHAa YPOBHE cpeaHeroodieroodpa3oBaHus 00ycIOBIEHA IPAKTHUECKONW 3HAUUMOCTBIO
METaIPEeIMETHBIX U IIPEIMETHBIX PE3YJIbTATOB OOy4YE€HUsI TI'E€OMETPUU B HANPABICHUM JIMYHOCTHOIO pa3BUTHs OOydaromuxcs, (HOpMUPOBaHUS
(YHKIMOHATIBHOH MaTeMaTHYECKOM TPaMOTHOCTH, H3Y4YeHHMS JAPYIHMX YYe€OHBIX JUCIMIUIMH. PasBurtue y 0Oydarommxcsi MpaBUIbHBIX
IPEJCTAaBICHUNH O CYIIHOCTH U IPOUCXOKIACHUU I'€OMETPUUECKUX aOCTPAKIMM, COOTHOLIEHHH pPEaJbHOIO U UIEAIbHOIO, XapaKTepe OTPAKCHUS
MaTeMaTHYeCKOW HayKoW SIBJCHUH M MPOLIECCOB PEalbHOI0 MHUpPA, MECTe F€OMETPUUB CUCTEME HAayK M POJIM MATEMaTHUYECKOI'0 MOJEIUPOBAHUS B
HAayYHOM TIO3HaHUM M B TPAKTUKE CHOCOOCTBYeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS OOYYAIOUIMXCS, a TAaKXKe KAdeCTB MBIIUICHUS,
HEOOXOIMMBIX JJIs ajanTaliy B COBpEMEHHOM oOriecTBe. ['eoMeTpus sBiseTcs OJHUM U3 0a30BBIX IMPEIMETOB HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, Tak Kak oOecreyuBaer BO3MOKHOCTb ~ M3y4Y€HMs KaK JIUCLUUIUIMH €CTECTBEHHO-HAYYHOM HANpaBIE€HHOCTH, TaK U
T'YMaHUTapHOM.

Jlornyeckoe MpIIIeHHE, POPMHUPYEMOE MTPH U3YUIEHUH 00YJaIONIMMHUCS OHATHHHBIX OCHOB T€OMETPUHU W MOCTPOCHUH IETOYKH JIOTHYECKIX
YTBEP)KJICHHUI B XO/I€ PELICHUSI TEOMETPUUIECKUX 3a/1a4, YMEHHUE BBIIBUTATh U OMPOBEPTaTh TMIIOTE3bI HEOCPECTBEHHO HCIIONB3YIOTCS IPH PELICHUU
3aJ]a4 €CTECTBEHHO-HAayYHOI0 LIUKJIa,B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpHeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEXO00IACTIX AEATEIBHOCTH UesioBeka. OpUEHTAIMs YeI0OBEKA BO
BPEMEHU M INPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLHUAIBHOTO OBITHA, (opMa OTPaKEHHS OKPYKAIOIIETO MHpA, YCIOBHE YCIEITHOTO
MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus JeicTBuTeNbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMy 00beAMHSAET pa3Hble BUIbl Y4eOHOU U
TPYAOBOH JESTEIBHOCTH, SBJSIETCS OJHUMU3 MPO(ECCHOHATFHO BAXKHBIX Ka4eCTB, MMOITOMY aKTyallbHa 337a4a (GOPMHUPOBAHUSY O0YUAIOIIUXCS
IPOCTPAHCTBEHHOT'O MBIIIICHUS KaK Pa3HOBUIHOCTH OOpa3HOTO MBINUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKON
JEeSITeIbHOCTH 110 MHOTHM HAaIPaBJICHUSM.

Ieanb ocBoeHus mporpaMMel yueOHoOro kypca «I'eomerpusi» Ha 6a30BOM ypoBHE OOyueHHs — 00mieoO0pa3oBaTelbHOE U OOIIEKYJIbTYpHOE
pa3BuTHEe OOydarOmMXCsl 4Yepe3 OOecleYeHne BO3MOXKHOCTH MPHUOOPETEHUS M HCIIONB30BAaHUS CHUCTEMAaTHYECKUX T'€OMETPUYECKHUX 3HAHUU W
NecTBUH, crielu(UUHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOJODKEHHUsT 00pa3oBaHMsl 10 CHELUAIbHOCTAM, HE CBSI3aHHBIM C MPUKJIAIHBIM
UCIIOJIb30BAHUEM T€OMETPUH.

[TpropuTeTHEIME 3a1a4aMHU OCBOCHHS yueOHOTO Kypca «['eomerpum» Ha 6a30BoM ypoBHe B 1011 kmaccax sBIsitOTCS:

(hopMHpOBaHHE MTPE/ICTABICHUS O TEOMETPUH KaK YaCTU MUPOBOM KYJIBTYPbI M OCO3HAHUE €€ B3aMMOCBS3H C OKPYKAIOLUIIM MUPOM;

¢dbopMHpOBaHHE TPEACTABICHUS O MHOIOIpAaHHMKAaX M TejaxX BpaIIeHHUs KaK O BaOXHEHUIIMX MaTeMaTHUYeCKMX MOJAENSAX, MO3BOJISIONIIMX
ONMCHIBaTh U U3y4aTh PA3HBIE SBICHUS OKPYKAIOIIETO MUPA;

(dbopMHpOBaHNE YMEHHS paclio3HaBaTh HA YePTEXkKax, MOJIENAX U B PealbHOM MUPE MHOTOTPAaHHUKH U TeJa BPaILlCHHS;

OBJIaJICHHE METO/IaMU PeIlIeHHs 3a]]a4 Ha IOCTPOEHUS Ha U300paKeHUSIX IPOCTPAHCTBEHHBIX PUTYD;

(bopMHpOBaHME YMEHHUS OIEpUPOBaTh OCHOBHBIMHM MOHSATUSAMH O MHOTOTPAaHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBAMU;

OBJIa/ICHUE AITOPUTMAMU PEIICHUs] OCHOBHBIX TUIIOB 33Ja4, (POPMHUPOBAHUE YMEHHUS IMPOBOJUTH HECIOXKHBIE TOKA3aTEIbHbIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJIEpKAHUEM;



pa3BUTHE HMHTEIIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOyYaromuxcs, MO3HABATEIbHONW aKTUBHOCTH, HCCIICAOBATEIBCKUX YMEHHIH,
KPUTHUYHOCTH MBIIIICHUS;

¢dopmupoBaHue (QYHKLIMOHAIBHOM I'PaMOTHOCTH, PEJIEBAHTHOW I€OMETPUU: YMEHHUE DPACIO3HABATh MPOSIBICHHUS I'€OMETPHUUECKUX IOHATHM,
00BEKTOB U 3aKOHOMEPHOCTEH B PEaJbHBIX KU3HEHHBIX CUTYalUSAX M MPU U3YYEHUH JAPYTHX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpPMYyJIMpPOBaTh MX Ha fA3bIKE N'€OMETPUU U CO3JaBaTh I'€OMETPHUUECKUE MOJEIH, IPUMEHATh OCBOCHHBIM I'€OMETPHUUYECKUI
anmnapar JJIs peleHus IPAaKTUKO- OPUEHTUPOBAHHBIX 3a7ja4, MHTEPIIPETUPOBATh U OLICHUBATh I10JyYCHHBIEPE3YJIbTAThI.

OTinuuTeNbHON 0COOEHHOCTHIO MPOrPaMMBbl 10 T€OMETPUH SIBIISIETCS BKIIOYEHHE B KypC CTEpPEOMETPUM B Hayajle €ro M3y4deHus 3ajad,
pelaeMbIX Ha YpOBHE MHTYUTHBHOTO IO3HaHMSA, U OHpPEIeNEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOI0 M IMPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIMPYET HNPOTEKAHHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K JaJbHEHIIEMY H3YUYEHMIO
npeaMera.

[Ipennourenue oOTAAETCS HAIVISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTb TEOpPETHYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTb IPEJAMETHO- MPAKTUUYECKOH JESITEIbHOCTH. PazButue mnpOCTpaHCTBEHHBIX NPEACTABICHUH y oOOydaromuxcs B Kypce
CTEpEOMETPUHU TPOBOAUTCS 3a CUET pelleHMs 3ajiay Ha CO3[JaHHMe NMPOCTPAHCTBEHHBIX O00pa30B U 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3zgaHue oOpa3a NPOBOAUTCS C ONOPOM Ha HAMVIAAHOCTb, a ONEPUPOBAHHME OOPa30oM — B YCIOBUSAX OTBJICUCHHS OT HAIJISIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COAEepKaHUSI.

OCHOBHBIMHU COZIEp)KaTEeJIbHBIMU JIMHUSAMH yueOHoro kypca «['eomerpusi» B 10-11 knaccax sBisitoTcs: «MHoOrorpaHHukn», «lIpsmbie u
IUIOCKOCTH B MIPOCTpaHCTBE», «Tena BpamieHus», «BeKkTopbl 1 KOOpAMHATEI B IMPOCTPAHCTBE)

dopMUpOBaHKE JIOTHYECKUX YMEHHI PACTIPEAeIsIeTCs] HE TOIBKO 110 COACP/KATEILHBIMIMHIIM, HO U 110 TOJaM 00yYeHHUs Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHusl.

Coneprxanre 00pa30BaHUs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJIbTaTaM OCBOCHHS MPOTPAMMBI 110 TEOMETPUH, PACTIPEIICIIEHHBIM 110 T0JIaM
06y‘-IeHI/I$[, CTPYKTYPHUPOBAHO TAKUM O6p330M, 4TOOBI OBJIAZICHUC TCOMCTPHUICCKUMHU TTOHATUAMU W HAaBbIKAMU OCYIICCTBJIAJIIOCH TOCICAOBATCIBHO U
MMoCTYNnarCjIbHO, C CO6J'IIOI[CHI/IGM IMpuHOUIIa MTPEeEMCTBCHHOCTH, 4qTOOBl HOBBIE 3HAHHUSA BKIIOYAINCHE B O6HIYIO CUCTEMY TCOMCTPUYCCKHUX
NpeCTaBICHUN 00YYarOIIUXCs, PACIIUPSIst U yrTyOssist €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
OOmee ymciio 4YacoB, PEKOMEHJOBAHHBIX Uil M3y4deHHs yuyeOHoro kypca «I'eomerpusi» — 102 gaca: B 10 kimacce — 68 yacoB (2 yaca B

Henenmo), B 11 kmacce — 34 vaca (1 yac B Hezenmo).

1. OAEPXKAHUE YYEFHOTI'O KYPCA
10 'OAAM OBYYEHMSA)
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[IpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATHS cTepeomeTpur. Touka, mpsMasi, IOCKOCTb, MPOCTPAaHCTBO. [IoHATHE 00 aKCMOMATHYECKOM MOCTPOSHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUUU CIIEACTBUS U3 HUX.

B3anMHOe pacrniosnoxkeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, TapAJIJIEIbHBIC U CKPELIMBAIOIIMECs IpsMble. [lapauieIbHOCTh PSMBIX
U IUIOCKOCTEW B IIPOCTPAHCTBE: NapajuICIbHbIE NPSMbIE B IIPOCTPAHCTBE, NAPaUIEIbHOCTh TPEX MPSMBIX, NAapaJUICIBHOCTh MPSAMOM U IUIOCKOCTH.
VYTIIBI ¢ COHAIIPaBJIEHHBIMUCTOPOHAMH, YTOJI MEKAY NPSMBIMU B IPOCTpaHCTBE. IlapamiensHOCTh MIIOCKOCTEN: NapalljiesIbHbIE INIOCKOCTH, CBOMCTBA
napajieNbHBIX I0CcKocTel. [IpocTeiimue nmpocTpancTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPadp, KyO, mapajuiesenume, HOCTPOCHHE CEUSHHI.

[lepneHMKyIApHOCTh IPSMOM M IUIOCKOCTH: NEPIICHAUKYJIAPHBIE MPSMBIEB IPOCTPAHCTBE, NPSIMBbIC NAPAJUICIBHBIE U MEPIEHIUKYIISIPHBIE K
IUIOCKOCTH, TPU3HAK IEPIIEHIUKYJISIPHOCTH IIPSIMOM M IIJIOCKOCTH, TEOPEMA O IPSIMON NEPIEHAUKYJISIPHON IJIOCKOCTU. YTUIBI B IPOCTPAHCTBE: yTOJI
MEXAY IPSAMON M IUIOCKOCTBIO, JIBYTPAHHBIN YIroJl, JMHEHHBIM YroJl JBYIPaHHOIO yria. llepneHaukynsp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, pPACCTOSHUE OT TMPSAMOH JI0 TIUIOCKOCTH, TPOEKuus (Urypsl Ha IUIOCKOCTh. IllepmeHauKyIsSpHOCTh IIIOCKOCTEH: MpU3HAK
NEPIEHANKYIIAPHOCTU ABYX IIIOCKOCTER. Teopema o TpEX nepneHauKyispax.

MHororpaHHuku

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIMTYKJIbIE U HEBBIMYKJIBIE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOTPAHHHKA.
[Ipusma: n-yronpHas mpu3Ma, TPaHM W OCHOBAHUS TPHU3MBI, MpsMas M HAKJIOHHAs TMPU3MBI, OOKOBas W TIOJIHAS TOBEPXHOCTb MPHU3MBI.
[Tapannenenunen, TpsIMOYTOJIbHBIN Mapaljiesenume]]

u ero cpoiictBa. [lupamuzaa: n-yronbHas mUpaMuja, TpaHU U OCHOBaHHE MHUpPaMUJbl, OOKOBas U MOJHAS MOBEPXHOCTb MUPAMUbI, IPaBUIIbHAS U
yceu€HHas NupaMuia. DJIeMEHThI IpU3Mbl U upaMuibl. [IpaBuibHbIE MHOTOTPAHHUKH: MOHATHENPABUILHOTO MHOTOIPaHHHUKA, ITpaBUIIbHAS NIPU3Ma
U MpaBWIbHAS MUpaMuja, MpaBUIbHAS TPEyrojbHas MUpaMHlia U MpaBUIbHBIA TeTpasap, kyO. IlpeacraBieHue o mpaBHIIBHBIX MHOTOTPAHHUKAX:
OKTa’Ip, J0AeKadAp U uKocasap. CeueHus Npru3Mbld TUPAMUIBI.

CuMMeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKHM, MPSIMOH, IUIOCKOCTH. OJEMEHTHl CHUMMETPUHM B IUpaMHIaX,
napajuiejenuneax, NpaBuiIbHbIX MHOTOTPAHHUKAX.

Boruncnenue 371€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yriasl. Ilnomans OGOKOBOI MOBEPXHOCTH W MOJHOW MOBEPXHOCTH MPSMOM
IPU3MBI, TUIOIIAb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOIl npu3Mbl. [Inomians 60KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIILHOM
OUpaMU/Ibl, TEOpEMa O TUIOIAAN yeceu€HHON nupaMusl. [lonsaTre 00 00béMe. OObEM MUpPaMUIbI, TPU3MBI.

ITonoGHsIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXY TUIOIAASIMUIIOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEN.
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Tesa Bpamenus

Hunuuapudeckas TOBEPXHOCTh, 00pa3yIONINe MIMHIPUYECKON MOBEPXHOCTH, OCh HUIUHAPUUECKON MoBepxHOCTU. L{MiuHap: ocHOBaHUS U
O0KOBast MOBEPXHOCTH, 00pa3yroliast ¥ 0Ch, IIIONIAIb OOKOBO U IMOJHOM MOBEPXHOCTH.

Konunyeckass moBepxHOCTb, O0Opa3yrollde KOHHUYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKON moBepxHocTH. KoHyc: ocHOBaHue U
BepIlIMHA, 00pa3ymolas U OCh, IJIOMAAb OOKOBOM M IMOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasylolue M BhICOTA, OCHOBAHHS M OOKOBas
MOBEPXHOCTb.

Cdepa u map: ueHtp, paamyc, AUaMeTp, IUIONIaAb MOBEpPXHOCTH cdephl. BzanmmHoe pacronoxkeHue cdepbl M IIOCKOCTH, KacaTelbHas
IUIOCKOCTH K cdepe, Tiomanb chepsl.

N300pakeHre Ten BpalleHus Ha IJI0CKOCTH. Pa3BépTka MUIMHIpa M KOHYCA.

KomOuHanmu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMMCAaHHBIN OK0JI0 cdepsl, cdepa, BIucaHHass B MHOTOTPAaHHUK, WM TEJIO
BpalleHus.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME MPSAMOYTOIBHOTO Napajliesienuneaa u cieactTsus u3 He€. O0bEM
MWIMHIpA, KoHyca. O0BEM I1apa U miomaas chepsl.

[TonoOHebIe Tena B mpocTpancTBe. COOTHOLIEHUS MEXKY TUIOMIAISIMU TTIOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TETI.

Ceuenus mumHapa (MapavieIbHO W MEPICHANKYIISPHO OCH), CEUYeHHs KOoHyca (TapayuielbHOe OCHOBAHHIO M MPOXOJSIIEe Yepe3 BEPIINHY),
CEYeHHs 1Iapa.

BekTopsl 1 KOOpAMHATBI B IPOCTPAHCTBE

BGKTOp Ha INIOCKOCTHU U B MPOCTPAHCTBE. Crno)xeHne U BEIYUTAHUE BCKTOPOB. YMHOXEHHUE BCKTOpPA HA YHCJIO. Paznoxxenue BCKTOpA 110 TpeM
HCKOMIUIAHApPHBIM BCKTOpAaM. HpaBI/IJ'IO napajjieiacnuicaa. Pemenne 3aaa4, CBA3AaHHBIX C MPUMCHCHHUEM IIpaBHJI JICUCTBUU C BCKTOpaMHu.
Hp}IMO}/T OJIbHagd CHUCTCMa KOOPpAWHAT B IIPOCTPAHCTBC. KOOpIII/IHaTBI BCKTOpa. HpOCTCfIH.IHC 3ala4yi B KOOpAHWHATax. Yron MCIKAY BCKTOpPAMH.
CKaHSIpHOe IMMPOU3BCACHUC BCKTOPOB. Briuncienue YIJIOB MCXKAY MNPAMBIMU W IIIOCKOCTIMMH. KOOpI[I/IHaTHO-BeKTOpHHﬁ MCETO IIpHU PCIICHUN
TCOMETPUICCKUX 3a1a4.

2. IIIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI

JIMUHOCTHBIE PE3YJIbTATHI

B pesynpraTe m3ydeHuss MaTeMaTHKH Ha YPOBHE CpeIHEro odmiero obpazoBaHus y oOywaromierocs OyAayT chopmupoBaHBI CIEAyONIUE
JUYHOCTHBIE PE3YJIbTaThI:

1) rPa’*KIaAHCKOr0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOHN MO3HUIIMHA 00YJAIOIIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUE O



MaTeMaTHYECKUX OCHOBAaX (DYHKIHOHHPOBAHUS PA3IIHMUYHBIX CTPYKTYp, SBJICHHM, MPOIEAYP IPAXIAHCKOr0 00mIecTBa (BBIOOPHI, OMPOCHI U JAPYToe),
YMEHHE B3aUMO/ICHCTBOBATH C COLHATLHBIMI HHCTUTYTAMHU B COOTBETCTBUH C X (DYHKIUSIMH U Ha3HAYCHHUEM;

2) NATPHOTHYECKOT0 BOCITUTAHMS:

chopMUPOBAHHOCTH POCCHICKO IPaXK TAHCKOM MICHTUYHOCTH, YBaXEHHS K MPOILIOMY U HACTOSIIEMY POCCHIICKON MAaTEMaTHKH, ICHHOCTHOE
OTHOIICHUE K JTOCTHKEHUSIM POCCUICKUX MATEMATHKOB M POCCHHCKOW MaTeMaTHIECKOM IIKOJIbI, HCTIOIb30BAHHUE STUX JOCTHKCHUI B IPYTUX HayKax,
TEXHOJIOTHSX, c(hepax SIKOHOMUKH;

3) JIYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHIUCKOrO Hapojaa, ChOPMUPOBAHHOCTh HPABCTBECHHOT'O CO3HAHMSI, STHYECKOTO MOBEICHMUS, CBSI3AHHOTO C
NPAKTUICCKUM IPUMCHEHHUEM JOCTIKCHUI HAYKH U JIEATEIbHOCTHIO YIEHOTO, OCO3HAHUE JINYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMUBOTO OYayIIero;

4) ICTETHYECKOr0 BOCIIMTAHUS:

3CTETUYECKOEC OTHOMICHHE K MHpPY, BKIIOYAs ICTCTHKY MATEMATHUCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ad, PCUICHUH, pacCyKICHHIA,
BOCIIPUMUMYHBOCTH K MATEMAaTHIECCKUM ACTICKTaM Pa3IMYHBIX BHIOB HCKYCCTBA;

5) (U3HYECKOro BOCIUTAHUS:

chOpMHPOBAHHOCTh YMEHHSI MPUMEHSITh MATEMAaTHYECKUE 3HAHWS B MHTEPEcax 370pOBOr0 M 0E30macHOro obpasa KHU3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 370POBBIO (3I0pOBOE MHUTaHHE, COATAHCHPOBAHHBIM PEXUM 3aHATHN W OTIbIXA, PEryJsipHas (U3HYecKas AKTUBHOCTD),
(bu3HIeCKOe COBEPIICHCTBOBAHUE MIPH 3aHATUSIX CIIOPTUBHO-03I0POBUTEIILHOM JCATEILHOCTHIO;

6) TPYA0BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPY/Y, OCO3HAHHE LIEHHOCTH TPYIOIOOUS, UHTepeC K pasiuuHbIM cdepaMm MmpodeccCHOHATbHON AeSTENbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW U €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymieil mpodeccur W pealn30BBIBATH COOCTBEHHBIC XU3HCHHBIC
IUTIaHBL, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY 0Opa30BaHHIO M CaMOOOPa30BaHHIO HA MPOTSHKCHUH BCEil )KU3HH, TOTOBHOCTh K aKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTHYECKUX 33/1a4 MaTEMAaTHYECKOM HAMPaBICHHOCTH;

7) IKOJIOTHYECKOr0 BOCITUTAHMSL:

chOpMHUPOBAHHOCTH IKOJOTHYECKON KYJIBTYPhI, TOHUMAHNE BIHSHUS COIHATBHO- SKOHOMHUYCCKHUX IPOIECCOB HA COCTOSIHUE MPUPOTHON U
COIMAIILHOM CpE/Ibl, OCO3HAHWE TTI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJIeM, OpPUCHTAlUs Ha TPHMEHEHHE MATeMAaTHYCCKUX 3HAHWMA IS
pelieHu s 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CPe/Ibl, INIAHUPOBAHKE MIOCTYIIKOB M OLIEHKH X BO3MOXKHBIX MTOCIIEACTBUMN ISl OKPYKAIOIICH CPe/Ibl;

8) HEHHOCTH HAYYHOT0 MO3HAHUSI:

cOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH M OOIICCTBEHHOW MPAKTHKU, MOHHMMAaHHUE
MaTeMaTHYEeCKONH HAayKH Kak c(epbl YelIOBEYEeCKOW ACATEIBHOCTH, ITAMOB €€ Pa3BUTHS W 3HAYMMOCTU JUISl PA3BUTHUS [UBIIM3AIMH, OBJIAJICHHE
S3bIKOM MAaTeMaTHKA M MaTeMaTHYeCKOM KyJIbTypOd KakK CpPEICTBOM  TIO3HAHHS ~ MHpa, TOTOBHOCTh  OCYIIECTBIISATH  MPOEKTHYIO MU
HCCIIE/IOBATEIbCKYIO ACATEIbHOCTD HHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTaTe OCBOCHMS MpOTrpaMMbl IO MAaTeMaTHKE HAa YpPOBHE OCHOBHOTO OO0IIETro oOpa3oBaHUs y oOydaromierocss OyayT chOpMHpPOBaHBI
METaNpeIMETHBIC Pe3yJbTAaThl, XapaKTEPU3YIOMIMUECS OBJAJCHHEM YHHUBEPCAJIbHBIMH I103HABATCIBHBIMH JCHCTBUSMH, YHHBEPCATLHBIMH
KOMMYHHUKATHBHBIMU HeﬁCTBHHMH 1 YHUBCPCAJIbHBIMU PCTYJIATHBHBIMU I[GI>'ICTBPI$IMH.



[To3HaBaTeNIbHBIC YHUBEPCALHBIC YI€OHBIC JCHCTBHS

Ba3zoBble JJornueckue aeiicTBuA:

BBISIBJISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKKM MATEMATHYECKHX OOBEKTOB, TMOHSATHH, OTHOIICHWHA MEXAy TMOHSITHUSIMH,
(dbopMyIHpOBaTh OMNpEACICHUS] MOHATHI, YCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KIACCH(PUKAIMU, OCHOBaHUsS JUIsI OOOOIIEHUS W CpaBHEHUS,
KpUTEpUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYIIMPOBATh M MPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIC M OTPUIIATENIBbHBIC, CIWHUYHBIC, YAaCTHBIE M OOIIHE,
YCIIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEUHsl B (paKTaX, JAHHBIX, HAOMIOJCHUSX U YTBEPKACHUSIX, MPEJIararh
KPUTEPUU JJI BBIABJICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUUI;

JIeJIaTh BBIBOJIBI C CIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JIEIYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIFOUEHUH 0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATENILHO JI0KA3aTEIbCTBA MATEeMAaTHUYECKUX YTBEPXKACHHHM (IpsiMble W OT MPOTHMBHOIO), BBICTPAUBATH apPTyMEHTAIIUIO,
MIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

BEIOMpaTh CIIOCOO pernicHus y4eOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUs, BBIOMPATh HanOoOJee MOAXOIANINN ¢ ydEToM
CaMOCTOATENILHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:

MCIIOJI30BATh BOIIPOCHI KaK  HMCCIICJIOBATEICKUN HWHCTPYMEHT TIO3HAHWs,  (QOPMYIUPOBaTH  BONPOCHL,  (DHKCUpYIOMIHE
MPOTHBOpEYHNE, MpoOIeMy, YCTaHABIMBATh MUCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHPOBATH CBOIO MO3HUIIMIO, MHEHHUE; MPOBOJUTH

CaMOCTOSTENIbHO CIUIAHUPOBAHHBIM  SKCIEPUMEHT, UCCIEAOBAHUE

M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBIICHUS, TTPOIIECCA, BBISIBIICHUIO 3aBUCUMOCTEN MEXITy OOBEKTaMH, SBICHHUSIMH,
MpoLIECCaMU;

CaMOCTOSITENIbHO (OpMyIHpPOBaTh OOOOIIEHUs] W BBIBOJALI MO pe3yJibTaTaM NPOBEIEHHOTO HAOMIOICHUS, WCCIECIOBAHUS, OIICHUBATh
JOCTOBEPHOCTbH MOTYUYEHHBIX PE3YIbTaTOB, BBIBOJAOB U 0000IIEHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIJBUTATH MIPEANOJIOKEHHS O €r0 PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmueii:

BBISBIISTH JIe(DUIMTHI HH(OPMAIIUHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOMPOC U JIJIS pEIICHHUs 3a/1a4H;

BbIOUpaTh HMH(OpPMAIMIO W3 HMCTOYHHUKOB PA3NMYHBIX THUIIOB, AHATU3UPOBATh, CHUCTEMATHU3HPOBATh W HWHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABIICHNUS,

CTPYKTYypUPOBATh HH(OPMAIIHIO, TIPEICTABIATH €€ B Pa3IMUHBIX (hopMax, UILTFOCTPUPOBATH TpadUIeCK;

OIICHUBATH HAJIEKHOCTh HH(POPMAIIHH 10 CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIEe 1eHCTBHUS:

BOCIIPMHUMATh M (POPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSAMH U LIESIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY
3peHUs B YCTHBIX U IMCbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS 110 X0y PEIICHUS 3aJa4l, KOMMEHTUPOBAaTh MOJIY4YCHHBIN PE3YJIbTaT;

B X0JIe 00CYX/IEHUS 3a[aBaTh BOIIPOCHI 110 CYIIECTBY 00CY>KAaeMOM TeMbl, MPOOIEMBI, pelaeMoi 3a/auu, BbICKa3bIBaTh UJCH, HAIlCJICHHBIC Ha
MIOUCK PEIEHMsI, CONOCTABIATh CBOM CYXXICHMS C CYXKAECHUSMH JPYI'MX YYaCTHUKOB JMaJIOra, OOHApYyXKHMBAaTh Pa3jIM4Me U CXOJCTBO MO3MLMH, B



KOPPEKTHOH Gopme (HopMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

IPEACTaBIATh PE3yJIbTaThl PELICHUs 3a/lauM, SKCIEPUMEHTa, UCCIEAO0BaHMs, IPOEKTA, CaMOCTOATENbHO BbIOMpATh (hopMaT BBICTYIUIEHUS C
y4€TOM 3a/1a4 IPE3EHTALNUN U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe yHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTABJIATH IUIAH, AITOPUTM PELICHUS 3a]1a4d, BRIOUPATh CIOCOO PEHICHHUs C yYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4€TOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMHU I103HABATEIHHON pEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBHI M MBICIUTEIBHBIX IPOIECCOB, MX PE3YJIbTATOB,
BJIaJIETh CIIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yibTaTa peleHs: MaTeMaTHYeCKOH 3a/1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IpPHU DPELIEHUHU 3a/ladd, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX
0OCTOSITENBCTB, JAHHBIX, HAWJAECHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yjbTaTa LEIHU M YCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHXKEHHUS WIM HEAOCTHXKEHHs Pe3yJbTaTOB JAEATEbHOCTH,
HAXOJUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEIbHOCTD.

[OHUMaTh M HCHOJb30BaTh IPEUMYLIECTBA KOMAHJHONW M HMHIUBUAYaJbHOW pPaOOTHI MpHU pELICHUM Y4eOHbIX 3ajady, NPUHUMATh IeJb
COBMECTHOH JEeSTENIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOM paloOThI, paclpeaensTh BUIbI padoT, 10rOBapUBaThCs, 0OCYKIaTh IMPOLECC U
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBATh B ITPYNIOBBIX (hopMax paboThl (00Cyk1eHUs, 0OMEH MHEHUH,

«MO3TOBBIE IITYPMBD» M UHBIE), BHIIOIHATH CBOIO YacTh PaOOTHl M KOOPAMHUPOBATH CBOU JIEHCTBUS C IPYyTMMHU YI€HAMH KOMAaH[Ibl, OLIEHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT 10 KPUTEPUAM, CPOPMYJIMPOBAHHBIM YUACTHUKAMH B3aMMOIEHCTBHSL.

IMPEAMETHBIE PE3YJIBTATbBI
[TpeameTHble pe3ynbTaThl OCBOCHUS IPOTPaMMBbI 110 MaTeMaTHKe Ha 6a30BOM YPOBHE Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHus MpeICTaBIeHbI IO
rojam o0y4yeHHus B paMKaX OTJEIbHBIX YUEOHBIX KypCOB B COOTBETCTBYIOIIMX pa3jielax MporpaMMBbl [0 MaTEMaTHKE.

NPEJMETHBIE PE3YJIbTATbBI

K koniy o6yuenus B 10 kiacce 00ydaronuiics moayyuT ciaeyromnue npeIMeTHbIE Pe3yIbTaTh:

OIIEpUPOBATh MOHATUSAMU: TOUKA, NIPsAMas, IJIOCKOCTB;

MIPUMEHSTh AKCOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX MPHU PEUICHUH N'€OMETPHUYECKHX 3aay;

OTIepUPOBATH MOHATHUAMU: NAPAJUIETLHOCTD U NEPIEHANKYISIPHOCTh NPSIMBIX U MIOCKOCTEH;

KJ1accu(UIIUPOBATh B3aUMHOE PACTIOIOKEHUE MPSIMBIX M IUIOCKOCTEWUB MPOCTPAHCTBE;

ONEpPUPOBATh MOHATHAMM: JIBYTPAHHBIA Yroj, IpaHU ABYI'PAaHHOIO yIJyla, peOpo ABYIPAaHHOIO yIjla, JIMHEHHBIN yrosl ABYIpaHHOIO Yyria,
rpagycHas Mepa JBYyTrpaHHOIOyIJIa;



ONEPUPOBATh TIOHATUSMHU: MHOTOTPAHHHUK, BBINYKJIBIA W HEBBIMYKIbI MHOTOTPAHHHUK, JJICMEHTHI MHOTOTPAHHHMKA, IPABUIBHBIN
MHOTOTPaHHUK;

pacrno3HaBaTh OCHOBHbBIE BUJIbl MHOTOTPAaHHUKOB (MUpaMUAa, IpU3Ma, NPsSMOYTOJIbHBIN Mapajuienenunes, Kyo);

KJaccu(UIupoBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHUS A KiacCH(UKAaUWU (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHKH, MPABHIbHBIC
MHOTOTPaHHUKH, IPSIMblE MHAKIIOHHBIE MIPU3MBI, TapaJLIeIIeUIIE bl );

OIEpUPOBATH MOHATHAMH: CEKyIlas IJIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB; OOBSCHATH MPUHIUIBI MOCTPOCHHUS CEYCHUH, HCIIONb3YS

METO/I CIIE/IOB;

CTPOUTH CEYEHUS MHOTOIPAaHHHKOB METOJIOM CJICJIOB, BBIIIOJHSTH (BBIHOCHBIE) TNIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHHU3Y;

permaTh 33/1a4i Ha HAXO0XKJICHHE TeOMETPHYECKUX BETMYMH MO 00pa3aM Wik aJIrOPUTMaM, IIPUMEHSS U3BECTHBIC aHAIUTHYECKUE METO/IBI TIPU
pEIlIeHUHU CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a7]a4 Ha BHIYMCIECHUE PACCTOSIHUI MEXIY IBYyMSI TOUKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKHU JIO IJIOCKOCTH,
MEX]Ty CKPEUIUBAIOLUTUMUCS MPSIMbBIMHU;

pemaTh 3a/a4d Ha HAaX0XKJECHHE T€OMETPHUECKUX BEIMUYMH MO0 00pas3laM WM ajJropuTMaM, NPUMEHSS H3BECTHBIC AHAJTHUTUYECKHE METOJIbI
IpU PEIICHUH CTaHAAPTHBIX MaTEMAaTHYECKHX 3a/1a4 Ha BBIUMCIICHUE YTIIOB MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMH, MEXKTy MPSMON U IJIOCKOCTBIO,
MEX]y TUIOCKOCTSIMU,IBYTPAaHHBIX yTJIOB;

BBIYUCTIATH 00BEMBI U TJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MUPaMKJIa) C MPUMEHEHHEM (OPMYII, BBIYHCISATH COOTHOIICHUS
MEXY TUIOIAAsIMUA OBEPXHOCTEH, 00bEMaMHM 10I00HBIX MHOTOTPAHHUKOB;

OTIEpPHUPOBATH TIOHATHSIMU: CHMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh M INIOCKOCTECUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (UTYPHI;

W3BJIEKaTh, Pe0OpPa30BBIBATh U HHTEPIPETUPOBATH HHGOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypaxX, MPEJCTaBICHHYIO Ha
yepTexax U pUCyHKax;

MPUMEHSTh TeOMETpUYECKHE (PaKThI ISl PEIICHUS CTEPEOMETPUUYECKHX 3a/1ad, MPEIIOJaralolinX HECKOJIbKO IIar0oB PEUICHUS, €CIH YCIOBHUS
NpUMEHEeHHS 3a/IaHbIB SIBHOW (hopme;

MPUMEHSATH IPOCTEHIIINE TPOrpaMMHBIE CPEJICTBA U HJIEKTPOHHO- KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKUX 3a/1ay;

MPUBOANUTH PUMEPBI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B TIPUPOJIE U JKU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE;

MPUMEHSTH TIOJTYYCHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATH peajibHbIe CUTYAIlMH M MPUMEHATh W3YYEeHHBIC MOHATHUS B MPOIECCE IMOMCKA
pelIeHusl MaTeMaTHIeCKl CPOPMYITMPOBAHHON MPOOJIEMBI, MOJICTTHPOBATh PEAlbHBIC CHTYAIlld Ha SI3BIKE T€OMETPUH, HUCCIIEAO0BATh MOCTPOSCHHBIE
MOJIENIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEopeM, ammapaTa anreOpbl, peliaTh MpaKTUYeCKHe 3a/1a4M, CBS3aHHbBIE ¢ HAXOXKJICHHEM
TreOMETPUYECKUX BEITUYHH.

K koniy o6yuenus B 11 kiacce oOyyaronuiicss HayquTcs:

OIIEPUPOBATH MOHATUAMHU: LIUIHMHAPUYECKAs TIOBEPXHOCTh, 00pa3yomue [UINHIPUYECKON MOBEPXHOCTH, IUIIHMHP, KOHMUYECKasi TOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, cepruieckas HOBEPXHOCTb;

pacrno3HaBaTth Tejia BpameHus (UIUHAP, KOHYC, cepa u map);00bACHATh CIIOCOOBI TTOTYUYEHUS TEJ BPAICHNUS,



KJIACCHU(UITUPOBATH B3aUMHOE PACIONIOKEHUE CPEPHI U IIOCKOCTH; OTIEPUPOBAThH MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA
CErMeHTa, IapOBOM CJIOM, OCHOBAaHUE IIAPOBOIO CJIOSI, BBICOTA IAPOBOTO CJIO0S,IIAPOBOM CEKTOP;
BBIYHCIISATH 00BEMBI U ILTOMIAAH IOBEPXHOCTEH TEJ BPAILCHUS, TEOMETPUICCKUXTEN ¢ TPUMEHEHHUEM (hOPMYIT;
OIEepUPOBATh MOHATUSMU: MHOTOTPAaHHHK, BIHMCAHHBIN B chepy M ONMUCaHHBINHOKOIO chepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK UITH TEJIO
BpalICHUS;
BBIYUCIISITH COOTHOIICHHSI MEX]Y IUIOMIAIIMH MOBEPXHOCTEH M 00BEMaMHUIIOTOOHBIX TEIT;

n300pakaTh U3y4aeMbie (GUTYPHI OT PYKH U C IPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBITIONHATE (BBIHOCHBIC) TUIOCKHE YEPTEXH W3 PHCYHKOB MPOCTHIX OOBEMHBIX (DHUTyp: BUI CBEpXy, COOKY, CHH3Y, CTPOWTH CEYCHHUS Tell
BpaIllCHU;

W3BIIEKaTh, HHTEPIPETHPOBATh U TMPEOOPa30BBIBaTh HMH(GOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PHUTypax, MpeICTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

OIEepUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATH HeﬁCTBHﬂ CJIIOKCHUS BCKTOpOB, BbIYUTAHUA BGKTOpOB u YMHO)KGHI/UI BCKTOpa Ha 49uCIIO, 06"[)$ICH$ITI>, KaKnuMu CBOﬁCTBaMH OHH
001a1a10T;

MPUMEHSITh TPABUIIO MapaJuIeTIenue1a;

OHGpHpOBaTI) IIOHATUSIMU . )IeKapTOBI)I KOOpI[I/IHaTI)I B HpOCTpaHCTBC, BeKTOp, MO}Iy.]'II) BeKTopa, paBCHCTBO BCKTOpOB, KOOp}II/IHaTBI BeKTopa,
YTOJI MEXTy BEKTOPAMH, CKAISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIAHAPHBIE BEKTOPHI,

HaXOJUTh CYMMY BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA YMCIO, YTOJI MEKIY BEKTOpPaMHU, CKAIPHOE MPOU3BEICHHE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh INIOCKOCTh YPaBHEHUEM B JIEKAPTOBOI cCTEME KOOPIMHAT;

MIPUMEHSITh TeOMETprUIecKUe (HaKTHI JUIS PEIICHHs] CTEPEOMETPHYCCKHX 3a/1ad, TIPS IIOJIarafolInX HECKOJIbKO MIaroB PEHICHUS, €CIH YCIOBHS
MpUMEHEHHUS 3aJ]aHbIB SIBHOU (hopme;

pelIaTh MpOCTEHINMe TeOMETPUISCKUE 3a]]a9i Ha TPUMEHECHNE BEKTOPHO- KOOPJIMHATHOTO METOJ1a;

pemaTL 3aJa4 Ha OJOKA3aTCJIIbCTBO MATECMATHYCCKUX OTHOHIGHI/IfI 1 HAXO0XKIACHUC FeOMeTpI/I‘IeCKI/IX BCIIMYHUH 110 06pa3uaM NN aJ'IFOpI/ITMaM,
HpI/IMeHSIH N3BECTHBIEMETOAbI HpI/I peHIeHI/II/I CTaH}IapTHBIX MaAaTEMATHYCCKUX 3a/1a4,

MIPUMEHSATH NIPOCTEMIINE MPOrPAMMHBIE CPEACTBA U HJIEKTPOHHO- KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUH CTEPEOMETPUYECKHX 3a]1a4;

MIPUBOJIUTH TPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B IPUPO/JIE U KU3HU, PACTIO3HABATH MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE;

MPUMEHSITh TOJyuYeHHBbIC 3HAHUS Ha MPaKTUKE: aHAM3UPOBATh peajbHbIe CUTyallMH U MPUMEHITh U3yYCHHBbIC TIOHATHUS B IMPOIIECCE MOMCKA
pelIeHUs MaTeMaTHYeCKH C(HOPMYIHMPOBAHHON MPOOJIEMBI, MOJCIIUPOBATh PEAIbHBIC CHUTYAIlMH HA SI3bIKE T€OMETPHH, MCCIIEI0BATh MOCTPOCHHBIC
MOJICJIM C WCIOJIb30BAaHWEM I'€OMETPUYCCKHX IMOHSATHH W TeopeM, almapara ajareOphl, peliath MPakTHYSCKUEe 3a/1auM, CBSA3aHHBIC C HAXO0XJICHUEM
I‘GOMGTpI/I‘-IeCKI/IX BCJIIMYHH.



TemaTuyeckoe NJIAHUPOBAHUE

10 KNACC

Ne HaumenoBanmne pasaesos u Tem | KoandecTBo yacos JiiekTpoHHBbIEe (I (poBbIe) 00pa3oBaTeabHble | Peaqm3zanus nmporpaMmmsl
n/n NporpamMmbl pecypcsl BOCIUTAHHSA
BCEr | KOHTPO | MpaKThye
0 JbHBIE | CKHe
padotbl | padoThI
1.1. OCHOBHBIE TIOHATHS 1 YcTaHOBAEHME A0BEepPUTENbHbIX
CTEPEOMETPHH: TOYKA, TIpsAMasl, OTHOLLUEHUI Mexay negarormyeckmm
IIOCKOCTh, IPOCTPAHCTBO. paboTHUKOM
] 1 ero obyyaroLMMmCs, MPUBJIEYEHNIO
1.2. | IIpaBuna u300paxxeHus Ha 1 https://www.yaklass.ru/p/geometria/10- X BHUMAHUS
PHCYHKAX: U300paKeHuUs klass/parallelnost-v-prostranstve- K 06CYIKAAEMOI Ha YPOKE
IJIOCKOCTEH, MapaiebHbIX 10435/opredelenie-i-svoistva- MHGOPMALIMM, AKTUBM3ALUM UX
TIPSMBIX (OTPE3KOB), CEPEIHHE skreshchivaiushchikhsia-priamykh-ugol- M03HaBATENbHOM AEATENbHOCTH.
oTpe3Ka. mezhdu-priam_-11302/re-a224bc37-6cce- No6ysxaeHne oByyatowmxca
4611-b28c-1d8214149f6f cobnt04aTh Ha ypoKe 0bLLenpuHATbIE
HOPMb!
nosefeHun, npasuaa obLieHns co
1.3. [NousiTHs: EepeceKaronuecs 1 CTapLumMmm (neAarornyeckumy
IUIOCKOCTH, TIEPECEKAOLIUECS paboTHuKamm)
psIMasi ¥ IIOCKOCTb. 1 cBepCTHMKamm (obyyatommmcs),
NPUHLMMNbI y4ebHOM ANCUMNINHDI
1.4. 3HAKOMCTBO C MHOTOTpaHHUKaMu. | 1 1 camoopraHusaumu. CogepaHua
N3o0pakeHre MHOTOTPAaHHUKOB yuebHoro npeamera
Ha pUCYHKaXx, Ha IIPOCKIMOHHBIX yepes AeMOHCTpaLmio 0byyatoLmcs
HepTexax NPUMEpPOB OTBETCTBEHHOTO,
1.5. [TonsTHE 00 AKCHOMATHIECKOM 1 https://www.yaklass.ru/p/geometria/10- rpaxAaHcKoro

NMOCTPOCHUU CTCPCOMCTPUU:

klass/osnovnye-poniatiia-stereometrii-

noeegeHuA, npoAasaeHUA



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120

AKCHUOMBI CTCPCOMETPUUN U
CJICACTBHUA U3 HUX

10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-
264d9d3eel20

yenoBeKkontobua n
nobpocepaeyHocTn, Yepes noabop
COOTBETCTBYHOLMX TEKCTOB A5
yTeHus.

MpuBneyeHMe BHUMAHUSA

1.6. Ky0, ero pa3Béptku u Mmoaenu 1 06y4aoLWMXCA K LLEHHOCTHOMY
aCneKTy M3yyaemblix
17 TTupaua, eé passEpTii u 1 Ha YpOKax ABJeHUH, ovpraHmsau,Mﬂ nx
MOTEH paboTbl C NoAyYaemoi Ha ypoKe
coumanbHo
3HauYMMom uHpopmaumen —
1.8 CeueHust MHOTOTPAHHHUKOB. 1 https://resh.edu.ru/subject/lesson/4912/start/2 | nHMUMMPOBaHUE ee ObCyKaEHUS,
3573/ BbICKa3blBaHUSA
oby4atlowmMmmncs CBOEro MHeHUsA No
ee NoBoay, BbipaboTKM CBOErO K Heil
OTHOLLEHMA.
1.9 Koppekuus 3nanuit 1
HUroro mo paznery 10
2.1. | Bzaumnoe pacnonoxenue | 1 https://www.yaklass.ru/p/geometria/10- BKAOYEHMeE B YPOK UIPOBbIX
HPSIMBIX B IIPOCTPAHCTBE. Klass/parallelnost-v-prostranstve- npoueayp, KOTopble NOMOratoT
10435/opredelenie-i-svoistva- noaaepsaTh
skreshchl\{alushch|kh3|a-pr|amvkh-uqol- MOTMBALMIO OBYHAIOWAXCA K
mezhdu-priam_-11302/re-a224bc37-6c¢ce- MOYYEHMIO SHAHMP, HANBKMBAHMIO
4611-b28c-1d8214149f6f#.~:text= ’
MO3UTUBHbIX
2.2. | IapannensHOCTh IPAMBIX 2 https://resh.edu.ru/subject/lesson/6065/coNsSp | MeXNANYHOCTHbIX OTHOLIEHWIA B

U IUJIOCKOCTEM B IIPOCTPAHCTBE:
napajvieibHbIe MPsIMbIE

B MPOCTPAHCTBE; MapauICIbHOCTh
TpEX MpsAMBIX; MaPALIEIBHOCTh
NPAMOU U TIOCKOCTH.

ect/125650/

Knacce.
Moabop
COOTBETCTBYIOLMX TEKCTOB ANA



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/4912/start/23573/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f#:~:text=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0%20%C2%AB%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D1%81%D0%BA%D1%80%D0%B5%D1%89%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D1%85%C2%BB,%D0%BD%D0%B5%20%D0%BB
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f#:~:text=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0%20%C2%AB%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D1%81%D0%BA%D1%80%D0%B5%D1%89%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D1%85%C2%BB,%D0%BD%D0%B5%20%D0%BB
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f#:~:text=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0%20%C2%AB%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D1%81%D0%BA%D1%80%D0%B5%D1%89%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D1%85%C2%BB,%D0%BD%D0%B5%20%D0%BB
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f#:~:text=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0%20%C2%AB%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D1%81%D0%BA%D1%80%D0%B5%D1%89%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D1%85%C2%BB,%D0%BD%D0%B5%20%D0%BB
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f#:~:text=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0%20%C2%AB%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D1%81%D0%BA%D1%80%D0%B5%D1%89%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D1%85%C2%BB,%D0%BD%D0%B5%20%D0%BB
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f#:~:text=%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0%20%C2%AB%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D1%81%D0%BA%D1%80%D0%B5%D1%89%D0%B8%D0%B2%D0%B0%D1%8E%D1%89%D0%B8%D1%85%D1%81%D1%8F%20%D0%BF%D1%80%D1%8F%D0%BC%D1%8B%D1%85%C2%BB,%D0%BD%D0%B5%20%D0%BB
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/

2.3. | Yoo 1 https://foxford.ru/wiki/matematika/ugol- uTeHuA, 33434 419 peLleHns,
C COHAIpPAaBJICHHBIMUA CTOPOHAMH; mezhdu-pryamymi Npo6aeMHbIX CUTyaLuii
4ns obcyKaeHus B Knacce.
2.4. | Vrom MexIy IpsSMBIMH B 1 https://foxford.ru/wiki/matematika/ugol- | Y<TaHOBNEHME AOBEPUTE/IbHbIX
IIPOCTPAHCTBE. mezhdu-pryamymi OTHOLLEHUI MEXKAY Nefarornyeckum
paboTHMKOM
1 ero obyvatoWwmMmmca, NPUBAEYEHMUIO
2.5. | [NapamienbHOCTh TUIOCKOCTEH: 1 https://www.yaklass.ru/p/geometria/10- X BHUMaHUA
MapajuieIbHbIC IIOCKOCTH; klass/parallelnost-v-prostranstve- K OBCYKAAEMO Ha YPOKE
CBOCTBa MapaJuIeIbHBIX 10435/opredelenie-i-svoistva- MHGOPMALWY, AKTHBM3ALIMM WX
IJTIOCKOCTEM. skreshchivaiushchikhsia-priamykh-ugol-mezhdu- .
priam_-11302/re-a224bc37-6cce-4611-b28c- | oo ooa oneHOM AGATENIBHOCTA.
1d8214149f6¢ MobyxaeHne obydatowmxca
cobt0aaTh Ha YPOKe 0bLenpuHaTbIe
HOPMbI
noBeAeHus, Npasuna obLeHUs co
CTapWMMK (Nesarormyecknmm
paboTHMKamu)
W CBEPCTHMKamM (obyuvatowmmmcs),
NPUHUMNbI y4ebHOM AUCLMNANHDI
M CaMoOpraHusaumm.
2.6. [Ipocreiimune npocTpaHCTBEHHBIE | 5
(buTyphI Ha IIOCKOCTH: TETPadIp,
KyO, mapasuieenuIie];
MIOCTPOEHUE CEUCHUI
Hroro no pazneny 12
3.1. [lepneHAUMKYISIPHOCTH OPSIMON 4 https://www.yaklass.ru/p/geometria/10- [IpuBnedenre BHUMaHUS

U TUIOCKOCTHU: MEPIEHANKYJIISIPHBIE
MpsIMBIE B IPOCTPAHCTBE, TPSMBIE
napajuiebHbIe U

NEePIEHANKYISIPHBIE K TUIOCKOCTH,

klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6c-99a9-

00yyaromuxcst K HIEHHOCTHOMY
ACTeKTy U3y9aeMbIX

Ha YpPOKax SIBJICHUH, OpTraHU3aIHsl UX
paboThI ¢ OTyJaeMoii Ha ypoKe



https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://foxford.ru/wiki/matematika/ugol-mezhdu-pryamymi
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=

MIPU3HAK
MIEPIICHINKYISIPHOCTH TPSIMON

U IJIOCKOCTH, TEOPEMA O TIPSIMOM
NEePIEHANKYISIPHOHN MIIOCKOCTH

25390fc5bb39#:~:text=

COLIMANILHO
3HAYNMOH MHGOpMAITHEH —
WHUIIMUPOBAHUE €€ 00CYKICHUS,
BBICKa3bIBAHUS

00yJaroIUMUCs CBOCTO MHEHHS TI0 €€

3.2. | IlepnenauKymasp 1 HAKJIOHHbIE: 7 https://www.yaklass.ru/p/geometria/10- T0BOJLy, BHIPaGOTKHU CBOETO K Heil
paccTosHUE OT TOYKH O klass/perpendikuliarnost-v-prostranstve- OTHOIIICHHS.
TIIOCKOCTH, PACCTOAHHE OT 10441/opredelenie-perpendikuliara-
HpAMOU 110 TIIIOCKOCTH naklonnoi-teorema-o-trekh-
perpendikuliarakh-9254/re-d72d98cf-183b-
4dc5-87dc-15998590c857
HUroro mo paznemy 12
4.1. | Yrusl B IPOCTPAaHCTBE: Yo 2 https://www.yaklass.ru/p/geometria/9- Opranusanus mecrsa
MEXAY npf{Moﬁ U IJIOCKOCTBIO; klass/sootnosheniia-mezhdu-storonami-i- MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX
JIBYTPAHHBIH YroJ1, TMHEHHBIA uglami-treugolnika-skaliarnoe-proizvedeni - | 00y4arommxcs
yroJ AByrpaHHOro yriia. 9222/sootnosheniia-mezhdu-storonami-i- | Ha AX HCYCICBAIOIAMH
uglami-treugolnika-9281/re-7ad3359e-27dd- | CAHOKIACCHIKAMH, AIOIICTO
42e0-9272-8f1ce3e75ec2 ODYHAROLUINCS. COIATEHO
3Ha‘IHMBII>'I OIIBIT COpr,I[HI/I‘-IeCTBa nu
B3aMMHOM TTOMOIITY;
4.2. | IlepneHAUKyISPHOCTH 4 https://www.yaklass.ru/p/geometria/10-
IJIOCKOCTEH: MPU3HAK klass/perpendikuliarnost-v-prostranstve-
TePICH/HKY IAPHOCTH ABYX 10441/opredelenie-i-svoistva-
TIOCKOCTCH. perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bh39#:~:text=.
4.3. Teopema o Tpéx 3 https://resh.edu.ru/subject/lesson/6065/consp

NEPNCHAUKYJIAPAX

ect/125650/



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254/re-d72d98cf-183b-4dc5-87dc-15998590c857
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#:~:text=
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/

Hroro

0 paszaeriny
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5.1.

IToHsiTE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPaHHUKA, BHITYKJIbIE U
HEBBIITYKITbIe MHOTOTPaHHUKH;
pa3BEPTKA MHOTOTPaHHUKA.

5.2.

[Ipusma: n-yronpHas npu3ma;
I'paHu U OCHOBAHUS ITPU3MBI;
npsaMast 1 HaKJIOHHas IMpU3MbI;
OokoBast

U TIOJIHAS IOBEPXHOCTH MPU3MBI.

5.3.

[Tapannenenunes,
MIPSIMOYTOJIEHBIN TTapaJuIeIIeTTHIIe]]
M €Tr0 CBOMCTBA.

54.

[Mupamuna: n-yrosipHas
MMpaMua, FPaHu U OCHOBAaHUE
MMpaMUIbl; OOKOBas U MOJTHAS
MIOBEPXHOCTb

MIMPaMUJIBL; TIPaBHIIbHAS U
yceu€HHast Tupamuia. IJIEeMEHTBI
MIPU3MBI U TUPAMUJIBI.

5.5.

[IpaBunBEHBIC MHOTOTPAHHUKH:
MTOHSITHE TIPABHIILHOTO
MHOTOTPaHHUKA; TPaBUIIbHAS
MIpU3Ma U TIpaBUIIbHAS THPAMHATIA;
MpaBUIIbHAS TPEYTOJbHASL
nupaMusa

Y IPaBUJIBHBIN TETPadp; KyO.
[IpencraBnenne o MPaBIILHBIX
MHOTOTPaHHHUKAX: OKTadIp,

https://www.yaklass.ru/p/matematika/5-
klass/geometricheskie-tela-
13832/priamougolnyi-parallelepiped-
opredelenie-svoistva-13545/re-d8c24554-

55c4-47de-99dd-32a154b69f20



https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/re-d8c24554-55c4-47de-99dd-32a154b69f20
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/re-d8c24554-55c4-47de-99dd-32a154b69f20
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/re-d8c24554-55c4-47de-99dd-32a154b69f20
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/re-d8c24554-55c4-47de-99dd-32a154b69f20
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545/re-d8c24554-55c4-47de-99dd-32a154b69f20

AOACKA3 AP U UKOCAdP.

5.6.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DIIEMEHTHI
CUMMETPUH B TUpaMHIAX,
napajuieNenuneaax, NpaBUIbHbBIX
MHOT'OI'PaHHHUKAX.

5.7.

Brruucnenue 3J1eMEHTOB
MHOTOTPaHHUKOB: PEOpa,
JIMaroHaau, yTribl.

5.8.

[Tnomans 60K0BOM MOBEPXHOCTH
U MTOJIHOM OBEPXHOCTH MPSAMOI
MIPU3MBI, TUIONIAAb OCHOBaHU,
Teopema 0 GOKOBOI MMOBEPXHOCTH
npsiMoit npusmsl. [1nomans
OOKOBOH IMOBEPXHOCTH U
[IOBEPXHOCTH IIPABUIIBHON
MUPAMHJBL, TEOPEMA

0 TwIoImaaAu OOKOBOI
IIOBEPXHOCTH yCEUEHHOMN
MIUPaMHUIBI

Hroro

0 pazJieny:
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6.1.

ITousitue 06 00BEME.

6.2.

O06bEM TUpaMuAbl, TPU3MBI

Bxitouenue B ypoK UTPOBBIX
HPOLEyp, KOTOPBIE TOMOTAl0T
HOJJIePIKATh

MOTHUBAITHUIO O6yanOIlII/IXC$[ K
IMOJIYy4YCHUIO 3HaHI/H71, HaJIa> KUBAHUTO
MO3UTHBHBIX

MEKJIMYHOCTHBIX OTHOILCHUH B
KJ1acce, IOMOTaloT yCTaHOBIICHHUIO
JI0OpoKenaTeNsHON

aTMoc(epsl BO BpeMs ypOKa.




Hroro no pa3zaeny:

7.1.

[ToctpoeHnue ceuennii B
MHOTOTPaHHHKE.

Brruucnenue pacCTOSIHUM: MEXKIY
JBYMS TOUKAMH, OT TOUYKHU 10
HPSIMOM, OT TOYKH 10 IIIOCKOCTH;
MEXIY

CKPELIUBAOIIUMUCS ITPSIMBIMH.

7.2

Brruucnenue yriios: Mexmay
CKPEIMBAIOLIUMUCS MPSIMBIMH,
MEXIy OPsSMOHN U IIOCKOCTBIO,
IBYI'PAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

Hroro no pazneny:

OBLIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KNACC

Ne
n/n

HanMeHoBaHue pa3je/ioB U TeM
NMPOrpaMMBsl

KoanuecTBo yacoB

BCer
0

KOHTPOJI
bHbBIE
padoThI

NMpaKTu4e
CKHe
padoThI

JuexkTpoHHbIe (LM (POBLIE) 00pa3oBaTeIbHbIE
pecypcsl

Peanuszanusi nporpaMmsl
BOCIIUTAHHA

1.1.

Cdepa u map: ueHTp, paauyc,
JMaMeTp; TUIOIaab TOBEPXHOCTH
ctepsl. BzaumHoe pacmonoxkenue
cdepbl U MIIOCKOCTH; KacaTelbHast
IUIOCKOCTB K cepe; MIoImanb

chepsl.

1.2.

Nzobpaxkenue cdepsl, mapa Ha
mwiockoctu. CeueHus mapa

1.3.

[unmuHeapryeckas MOBEPXHOCTS,
o0pa3yrolye MITHHAPUISCKOH
MTOBEPXHOCTH, OCh
UHAJIMHJIPUYECKON MIOBEPXHOCTH.
Hunmuaap: ocHOBaHUS 1 OOKOBast
MMOBEPXHOCTE, 00pa3yIoIIasi U OCh;
TUIOIIA/h

0OOKOBOI1 M TTOTHOW TTIOBEPXHOCTH.

1.4.

N3obpaxeHne muIMHIpA

Ha TtockocTu. Pa3BEprka
munHapa. CeyeHus UIMHApa
(TUTOCKOCTEIO0, TAPAIUIEIIEHON UK
MIEPIICHIUKYIIPHON OCH
ATUHAPA)

1.5.

Konunueckast moBepXHOCTB,
obOpazyromye KOHHIECKOH
MOBEPXHOCTH, OCh M BEPIITHHA
KOHUYECKOH MMOBEPXHOCTH.




Konyc: ocHOBaHMe U BepUIMHA,
o0pa3yromas ¥ 0Ch; TUTOMIAIb
OOKOBOH U MOJTHOH MOBEPXHOCTH.

1.6.

Yceu€HHBI KOHYC: 00pa3yromme
Y BBICOTA; OCHOBAHUS 1 OOKOBas
MTOBEPXHOCTb.

M3obpaxenne koHyca Ha
m1ockocTu. Pa3BépTka KoHyca.
Ceuenust KoHyca (INIOCKOCTBIO,
napauielbHOU OCHOBaHUIO,

U IUIOCKOCTBIO, MPOXOASIIEH
Yyepe3 BEpILUHY)

1.7.

KomOwuHnanus Ten BpamieHus
Y MHOTOTPaHHUKOB.

Htoro

1o paszeny

12

2.1.

ITousatre 00 00béMe. OCHOBHEBIE
CBOIicTBa 00BEMOB TEIL.

2.2.

O06bém nnnmHapa, konyca. O0béM
nrapa v miomajb ceps

2.3.

[TomoOHEIE TeNa B IPOCTPAHCTBE.
COOTHOIIIEHUS MEXTY
MJIOMIA/ISIMU TTOBEPXHOCTEH,
00BbéMaMy TOZOOHBIX TEI

Hrtoro

o pasJieny

3.1.

Bexkrtop Ha mockoctr
u B mpocTpancTBe. CloxeHne
Y BBIYMTaHHE BEKTOPOB.

3.2.

YMHOXEHHE BEKTOpa Ha YUCIIO.
Paznoxenue

BEKTOpa 110 TPEM
HEKOMILJIAHAPHBIM BEKTOPaM.




IIpaBuno mapanienenumnena.

3.3.

Pemienue 3anay, CBSI3aHHBIX
C MMPUMEHEHUEM MPaBWII ICUCTBUN
C BEKTOpaMH.

3.4.

[IpsimoyroneHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopnunatet

BEKTOpA.

3.5.

[Ipocreliue 3agaun B
KOOpJIMHATAX.

3.6.

Yron Mexay BEKTOpamu.
CkansipHOE IPOU3BEACHHE
BEKTOPOB.

3.7.

Brruncnenue YTJI0B MCKAY
IpAMbIMHU U TNTIOCKOCTSMMU.

3.8.

KoopanHaTtHo-BEKTOPHBIN METOT
IIPU PELIEHUU TE€OMETPUYECKUX
3a1a4

Hroro

o pasieny

10

4.1.

OcHoBHBIE QUTYDBI, HAKTHL,
TEOpEMBI Kypca IJIAHUMETPHH.

4.2.

3anayn MIaHUMETPUH U METOJIbI
ux
peleHusl.

4.3.

OcHoBHBIE QHUTYPBI, (HAKTH,
TEOPEMBI Kypca CTEPEOMETPHH.

4.4,

33}13‘-11/1 CTCPCOMETPHUU U MCTObI




UX PCHICHUA

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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