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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBHsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTU U IPEAMETOB I'yMaHUTapHOro LuKJa. [I0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe Ipu M3Yy4eHUU OOYy4aroOIMMHUCS TMOHSATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INpPHU pELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBIIAIONICH MpeaMeTHOH obnactn «MaremaTnka W MH(POpPMATHKa» dYepe3 oOecreueHHe
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHMX IeOMETPUYECKHX 3HAHUN U
NecTBUM, creln(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIS YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca F€OMETPUU Ha YTriyOJIIEHHOM YPOBHE, pPacIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABIISIOTCS:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK 4YacTU MHUPOBOH KYyJIbTYpHl H
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHHWE NPEICTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaK O BaXKHEUIIHX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIONIMX ONUCBIBATh M M3ydaTb pas3Hble SIBICHUS
OKpY’KalOIIEero MMpa, 3HaHHe NOHATHHHOrO amnmapara 1o pasaeny «Crepeomerpus» yueOHOro
Kypca reoMeTpuu;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyl U YMEHHME MX NPUMEHSATh, YMEHUS
JTOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKU U TeJla BPaleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIN;

dbopMupoBaHHE  TOHUMAaHMS  BO3MOKHOCTM  AaKCMOMAaTHYE€CKOrO0  TOCTPOEHUs
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHHMAHHs POJM AKCMOMATHKMU IPHU IMPOBEIACHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTEeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pPEIICHUs
CTEpEOMETPUYECKUX 337ady M 3aJad C MPAKTHUYECKUM CojepKaHueM, (opMHpOBaHHE
NPEJCTaBICHUsT O HEOoOXOJUMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM AKCHOMATUKHU B ITPOBEECHUH JI€JYKTUBHBIX PAaCCyXICHHI;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
0o0y4aroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIILUIEHHS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MpPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX W MPH U3yYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJIEIMPOBAHMS PEATbHBIX CUTyalldid, HCCICAOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIAIOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHUs», «BEKTOpbI M KOOPANHATHI B IPOCTPAHCTBEY, «J{BUIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JHHHUSIM Yy4eOHOro Kypca, a (OpMUPOBAHHE JIOTUYECKUX YMEHUU
pacrpeieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M 1O ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yibTaTaM  OCBOCHUS
@DenepanbHOil pabodel MporpamMMbl, pacipeaeaEHHbIM M0 ToaM 00yUYeHHs], CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABbIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpUHIUIA
MPEeMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpeJICTaBICHUI 00yJaronuxcs, pacmupss u yrayomss e€, obpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3U.

[Tepexox K U3y4EeHHUIO TEOMETPUH HA YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBusa s guddepeHnranud  oOydeHHs, IOCTPOSHHS WHAWBHIYAITbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieunBas MPEeMCTBEHHOCTh MEXKIY OOIIMM U MPOEeCCHOHATHHBIM
o0pazoBaHHEM.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoauTcs B 10
kyacce — 102 yaca (3 yaca B Henen).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOoCcTpaHCTBO. 1lonATne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsambix. [lapamiensHOCTs IpSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIIbHBIE IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUIEIBbHOCTh TPEX
OPSAMBIX, ApaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaIbHOE
POEKTHPOBaHUE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapauICIbHOIO MPOCKTUPOBAHUSL.
N300paxkenue ¢puryp B napawiesIbHOM MPOESKIMU. YTIIbI C COHANPABICHHBIMA CTOPOHAMH, YTOJl
MEXy IPSAMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOMCTBA NapajjieNnbHbIX IockocTel. [IpocTeiinye npocTpaHCTBEHHbIE (GUTYphI HA MIIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHUI.

[lepnieHAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJSAPHBIE MpsSMbBIE B
IIPOCTPAHCTBE, INIPSIMbIE IApPAUICIBHBIE W IEPIHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsAMOW IEepPHEHIAUKYISIPHOU
II0CKOCTH. OpTOroHalnbHOE MPOEKTUpOBaHUE. [lepneHAuKysp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHAE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTD.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: NPU3HAK NEPIEHINKYIIIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYTIIbl B IPOCTPAHCTBE: YIO MEKIY IPSIMON U IUIOCKOCTBIO, IBYTPaHHBIN YIroJl, IMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MblI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunesl U ero cpolcTBa. KpaTyalimime IyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpanctBenHas Teopema Iludaropa. ITupamupa: n-
yrojibHasi NUpaMua, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
IpaBWIBHON nupaMuel. [IpaBuiibHBIE MHOTOIpDaHHUKHU: IpaBWIbHAs IpHU3Ma M IPAaBUIbHAS
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Brruucnenue »neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribl. [lnmomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHOU MUPAMUIBI.

CuMMeTpust B IPOCTPAHCTBE. DJEMEHTHl CHUMMETPUM TNPABUIBHBIX MHOTOTPAaHHHMKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, UTMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIMPABIICHHbIE W MPOTHBOMNOJIOKHO HaIpaBlIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CYyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoicTBa ciokeHusi BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha uyucio. [loHsaTne komiuiaHapHble BEKTOpbL. IIpu3Hak KoMIuiaHapHOCTH
Tpéx BekTopoB. I[lpaBuno mnapamnenenumnena. Teopema O pa3IoXKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CB3b MeXAy KOOpAMHATAMH BEKTOpa U KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKHU, [IEHHOCTHOE OTHOILIEHUE K TOCTHXKEHUSM POCCHMCKHX
MaTEeMaTHUKOB U POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHIKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Haponaa, cHOpMHUPOBAHHOCTH
HPABCTBECHHOT'O CO3HAHMSI, STUYECKOTO MOBEJCHHUS, CBA3AHHOTO C MPAKTUICCKUM MPUMEHEHUEM
JOCTIKECHUH HAYKH W JCSITEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TMOCTPOCHHUE
YCTOHYHMBOTO OYyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHMYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUHUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMATHUECKUE 3HAHUS B MHTEpPECaxX 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
MUTaHWe, COATAHCHPOBAHHBIN PEXKUM 3aHITHN U OT/ABIXA, peryJisipHas (PU3MUecKast aKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIOPTUBHO-03/I0POBUTENBHOM J1€ATEIHHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHN
MPAKTUYECKHX 3a7a4 MaTeMaTHUECKON HAIPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphI, TOHUMAaHWE BIHUSHUS COILHUATIBHO-
HPKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpefbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUU JUTSl pEIICHHS 3a7ad B 00JacTH OKpY)KAOIIeH cpelbl, TUIAHWPOBAHHE
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICJICTBUH JIJIS1 OKPY)KAOIIEH CPeIbl;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOILIECTBEHHOW MPAKTHUKH, HOHUMAHHE MAaTEMAaTHUECKOW HAyKH KaK Cepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTU IJId pa3BUTHA UBHUIIM3allWU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYpPOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISITh MPOCKTHYIO M UCCIIEN0BATENbCKYIO 1€ATE€IbHOCTh HHANBUAYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HOHATUH, OTHOWIEHMH MeXAy MOHATUAMH, (HOPMYIUpPOBATh ONPEAETICHUS IOHATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBI NpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MPeoOpa3oBbIBATh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIC, €IUHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (pakTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KpPUTEPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HMCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUMI0, NPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHS U BBIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajgaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckme 1eicTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT MO3HaHUA, (OPMYIUPOBAThH
BOINPOCH], (UKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBIIEHHUS, IMPOIIECCA, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJI0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/lbTaTOB, BHIBOJOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BBIIBUIaTh MPEATIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JAJIS
pelleHus 3aauu;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIM3HPOBATb,
CHUCTEMaTH3UpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpadUUuecKy;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W INHWCBbMCHHBIX
TCKCTAaxX, JaBaTb IMOjACHCHHUA II0 XOA4Y PpCHICHHUA 3aladud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTaT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 0OCYX1aeMOU TeMbl, MPOOIeMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJCH, HAIICJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHUKOB JAMAanora, oOHapyKHBaTh pPa3iHuvde U CXOJACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHSI € Yy4ETOM 3a1ad  [PE3CHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBAThb
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7auu;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHHH 3a/add, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3yslbTaTa LEIM M YCIOBHUSIM, OOBSICHATH HPUYUHBI
JOCTHMKEHHUS] WJIM HEAOCTH)KEHHS pPE3yJbTaTOB JIEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYyaIbHOH paboTHI MpU
pemieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4YacTh PadOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C



JIpYrUMH 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIMMHA MPOAYKT IO

KPUTEPHIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aMMO/ICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHATHAMHU CTEPEOMETPUH IIPH PEIICHUH 33134 U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUM W  CIEACTBHS W3 HHUX I[PHU PEHICHUU
TreOMETPUUECKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE IPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
IPSMBIMH B TIPOCTPAHCTBE, MEKAY MPSIMOH U TNIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO PAacCMO3HABaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpaMU/A,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(UIUPOBATh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPHPOBATh MOHSATHSIMH, CBA3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE UTYp Ha
IUIOCKOCTB, BBITIOJIHATH U300pakeHHst (PUTYpP Ha IJIOCKOCTH;

CTPOHUTH CEUYEHHUS MHOTOTPAaHHHKOB PA3IMYHBIMH METO/JaMH, BBHIMOIHATH (BBIHOCHBIC)
IUIOCKHE YePTe)XU U3 PHCYHKOB IPOCTBHIX OOBEMHBIX (UIYp: BUA CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh  TUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (MIpHU3Ma, MHpPaMHUIA),
reOMEeTPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh W
TUIOCKOCTh CHMMETPUH, IEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH JIEHCTBHS Ha/l BEKTOpaMH;

pewiath 3aJaud Ha JI0OKa3aTeIbCTBO MaTeMaTHUECKHUX OTHOIIEHUH M HaXOXJIeHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSATh MPOCTENIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BIICKaTh,  NpeoOpa3oBbIBAT W HMHTEPIPETHPOBaTH  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATHh TIONyYEeHHBIE 3HAHUS Ha TPAaKTUKE: CPAaBHUBATh W aHAIM3UPOBATH
peanbHbIe CUTYAIlMH, IPUMEHITh W3YUEHHBIE MOHSATHS B MPOIECCE MOMCKA PEUICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEMbI, MOJETUPOBATh PEANbHBIE CUTYalluu



Ha $3bIKE T'EOMETPHH, MCCIENOBAaTh IOCTPOCHHBIE MOJEIM C MCIOIb30BAHUEM
reOMETPUYECKUX TOHATHH M TeopeM, ammapara aiareOphl, pemaTrb NpPaKTHYeCKHue
3a/1a4M, CBS3aHHbIE C HAXOKJIEHUEM I€OMETPUUECKUX BEIUYUNH;

UMETh IPEJCTaBIEHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS I'€OMETPUM KaK COCTaBHOM
qacTH QpyHAaMeHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBare/IbHbIC
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 0
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 0
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 0 0
IIPOCTPAHCTBE
4 HepneHL[HISmepHOCTb IPSMBIX U o5 0 0
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 1 0
MHororpanHuku 7 0 0
Bekrtopsl B mpocTpaHcTBe 12 0 0
3 IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 0




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

JarTa uzydyenus

Bcero

Kounrtpous
HbIE
padoThI

IIpakTuyec
KHe
padoThI

Inan

dakr

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01.09.2023

[ToHATHS cTepeomMeTpun: TOUYKA, IpsMas,
IJIOCKOCTB, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuJia U300paKEHMsI Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX INPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

01.09.2023

[onsaTus: mepecekarmuecs MIOCKOCTH,
NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | miIoCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

05.09.2023

08.09.2023

08.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

12.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

15.09.2023




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIEICTBUSA U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
cieactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

19.09.2023

10

H300pakeHre ceueHuit mupaMusipl, Kyoa
U [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU [IBETAMH

22.09.2023

11

N306paxkenue ceuenuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE MPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBaHyie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

22.09.2023

12

N306paxkenue ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE MIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX TJIOCKOCTEH.
PackpammBanie NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

26.09.2023

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y TIPU3MBI, KOTOPBIE TTPOXO/IAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYCHUN

29.09.2023




Pa3sHbBIMH IBETAMHU

14

15

Merton ciaenoB il TOCTPOCHUS CEUCHMI
Mertoz cienoB i MOCTPOCHUS
ceuenuii. CBOMCTBA MepeceUCHU
MPSIMBIX U TJIOCKOCTEH

29.09.2023

03.10.2023

16

MertoJ cie10B AJIs TOCTPOESHUS
ceueHuil. CBOMCTBA nepecevyeHuit
OPSMBIX U ITIOCKOCTEH

06.10.2023

17

[TocTpoenwue ceueHmii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3znmanue
BBIHOCHBIX ‘ICpTe)KeI;'I " 3aI1iMCh HI1aroB
MOCTPOCHHMSI

06.10.2023

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI1UCh HI1aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEH U 3aIKCh I1aroB
MTOCTPOEHUS

[Toctpoenue cedenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 1I1ar0B
MTOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
PONOPLHUOHATBHBIX oTpe3Kkax. [Tomobue
TPEYrOJIbHUKOB

10.10.2023

13.10.2023

13.10.2023

17.10.2023

22

[ToBTOpenue manumerpun: Teopema

20.10.2023




Menemnada. PacueTsl B ceyeHUsIX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U CTEPEOMETPUH

23

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky ckpemuBaroImxcs
npsaMeix. [lapannensHble npsMble B
IPOCTPaHCTBE.

20.10.2023

24

25

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

Teopema o0 CynieCTBOBaHMH U
€MHCTBEHHOCTH NPSIMOM NapaljieIbHON
JTAHHOM IPSIMOM, MIPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKAIIeH Ha
JTaHHOM npsimMoi. JlemMma o nepeceuennn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

24.10.2023

27.10.2023

26

27

28

29

[TapamienpHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleNbHbIX NpAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapaieapHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NapaJIEILHOTO
npoekTupoBanus. M3o0paxeHne pa3HbIx
¢buryp B napajsienbHON NPOEKIUU
lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

3agaun Ha TOKa3aTeIbLCTBO U
HCCJIeIOBaHUE, CBSI3aHHEIE C
paCHOJIO)KeHI/IeM HpSIMI:IX B

27.10.2023

07.11.2023

10.11.2023

10.11.2023




IIPOCTPAHCTBE

30

[ToHsTHs: MapalIeaIbHOCTh NPIMOUN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapaJuIeIbHOCTH MIPSIMON U TJIOCKOCTH.
CBolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

14.11.2023

31

32

33

34

['eomeTpuueckue 3ajaun Ha BbIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBA3aHHBIE C
[apauIeIbHOCTbIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILIETO
yepe3 JaHHYIO IPSIMYI0 Ha YepTexe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

Hapanneana;I MpoeKuusd, IPUMCHCHUC
AJI TIOCTPOCHUSA CEeUYCHUI KY6a n
napajjejaenuiicaa. CBolicTBa
napauicjicnuincaa u mpru3Mabl

HapanneanLIe ITIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

17.11.2023

17.11.2023

21.11.2023

24.11.2023

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH,
MPOXO/SIIEH uepe3 TOUKy, He
MPUHAISKALTYIO TaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

24.11.2023

36

CBoiicTBa napayIeNIbHBIX INIOCKOCTEN: O
NIapAJUIEIbHOCTH MIPSIMBIX IIEPECCUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUICIBbHbBIX
IJIOCKOCTEN TPEThEN

28.11.2023




37

38

CaolicTBa napauieabHbIX MIOCKOCTEN:
00 oTpe3Kax napajjelbHbIX NPSIMbIX,
3aKIIIOYEHHBIX MEX1Y NapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNH NPSAMOM C
JBYMs IapaJlIeNIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

01.12.2023

01.12.2023

39

40

[IoBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'0OJIBHOTIO
napaenenunesa

05.12.2023

08.12.2023

41

Brruucnenue ayMH OTpE3KOB B Ky0Oe 1
IPSAMOYTOJIBHOM NIapajuieIeuIe e

08.12.2023

42

[IepnieHAMKYIAPHOCTD NPAMOU U
mockocTH. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

12.12.2023

43

44

45

IlepneH AUKYIAPHOCTD MPAMON U
mockocTH. [Ipru3nak
NEePHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

TeopemMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHANKYJISIPHON K MIIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

15.12.2023

15.12.2023

19.12.2023

46

[110cKOCTH U TePIEHANKYISIPHbIE UM

22.12.2023




MMpAMBbIC B MHOT'OI'paHHUKAX

47

48

49

[lepneHaAuKysp ¥ HAKJIIOHHASA.
ITocTpoenune nepneHauKysipa u3 TOYKU
Ha IPSIMYIO

[lepnenauKysip ¥ HaKJIOHHAs.
[TocTpoeHne nepneHauKyIIsipa u3 TOUYKH
Ha IPSMYIO

Teopema o0 TpEX nepHeHUKYIApax
(npsimast 1 oOpaTHas)

22.12.2023

26.12.2023

29.12.2023

50

51

52

Teopema 0 TpEX nepHneHAUKYIIIPax
(mpsimast 1 oOpartHas)

Yroa Mexay CKpeIuBaroIMMHCS
IPSMBIMU

[Touck neprneHMKyISAPHBIX NPSIMBIX C
MIOMOUIBIO NEPIIEHANKYIISIPHBIX
IIJIOCKOCTEN

29.12.2023

09.01.2024

12.01.2024

53

54

55

OpToroHanbHOE IPOEKTUPOBAHKE

[Toctpoenue ceuenuii kyoa, Ipu3Msl,
[IPaBUIILHON MUPAMUIBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIINU
[Toctpoenue ceuenuii kyba, mpU3MBI,
IIPaBUJIILHON MUPAMUJBI C TIOMOIIBIO
OPTOrOHAJILHOMN IIPOEKIIUU

12.01.2024

16.01.2024

19.01.2024

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIOCKOCTH. ITmockocTn
CUMMETPUN B MHOTOI'PAHHUKAX

19.01.2024

57

[Ipr3Hak nepneHauKyIapHOCTH IPSIMOM
U TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUU

23.01.2024




58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU 0 IUNIOCKOCTH

26.01.2024

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU 1O INIOCKOCTH

CnocoObl OyCTUTh MEePIIECHANKYISPDI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOoi

CnBur no HenapaJieabHOU MPSIMOU,
M3MEHEHHUE PACCTOSTHUM

26.01.2024

30.01.2024

02.02.2024

62

[ToBTOpEHME: Yyroy Mexay NpsSMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

02.02.2024

63

64

65

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOINMHUCA ITPAMBIMU B
IIPOCTPAHCTBE.

Konrponbnas pabora "B3anmuoe
pacIoI0kKEHUE NPSAMBIX U INIOCKOCTEN B
npocTtpaHcTse"

I'eomeTpuueckne METObI BHIYUCIECHUS

yri1a MeXy IPSIMbIMH B
MHOT'OI'paHHHKaX

06.02.2024

09.02.2024

09.02.2024

66

JByrpanHnsiii yron. CBONCTBO JINHEWHBIX
YIJIOB ABYTPAHHOIO yria

13.02.2024

67

[leprieHquKyIApHBIE IIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTEN

16.02.2024

68

[Ipu3Hak nepneHauKyJIsSpHOCTH

16.02.2024




IJIOCKOCTEW; TeOpeMa O MPsSMOK
nepeceyeHmst IByX MIIOCKOCTEeN
HEePHEHIUKYIAPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyTronBpHBIN Mapauienenumnen; Kyo;
U3MEPEHMs], CBOMCTBA MPAMOYTOJIbHOTO
napajulesenuIe1a

20.02.2024

70

71

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
napamiejenuicaa u CICaCcTBUC nu3 Hee

CTepeOMeTpI/I‘leCKI/Ie " IIPHUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

27.02.2024

01.03.2024

72

[ToBTOpEeHUE: CKpenMBaOIKECS
IpsIMbIE, TApaAJIENIbHBIE TUIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

01.03.2024

73

[Tapa napannenbHbIX IJIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIMBAIOIIUMHUCS MIPSMBIMHU B
MPOCTBIX CUTYAITHSIX

05.03.2024

74

75

76

Paccrosinre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 TIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

12.03.2024

15.03.2024

15.03.2024




DneMEeHTHI CPEPUIECKON TreOMETPHUH:

77 1 0 0 19.03.2024
reoJIe3nYecKue JIMHUU Ha 3emiie

78 S:I/ICTeMaTI/IBaLII/ISI 3HAHUH ) 1 0 0 99 03.2024

MHOTOrpaHHHK U €r0 3JIeMEHTHI

79 [Tupamuga. Buasl nupamu. 1 0 0 99 03.2024
[TpaBunbHas nupamMua.

80 KOHTpOJII:HE'l'SI pabota "Yrisl U 1 1 0 02.04.2024
paccTosiHus

81 [Ipusma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1 0 0 05.04.2024
[IpaBunbHas npusma

82 [Tpsimoit napannvenennnezl, 1 0 0 05.04.2024
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 BI:IHyKJH)Ie MHOTOTpaHHHUKH. Teopema 1 0 0 09.04.2024
Ditnepa
Brimykisie MEOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBunbHBIC U 1 0 0 12.04.2024
MOJTYIIPaBUIILHBIE MHOTOTPAaHHUKHU
Brinykisle MHOrorpanHuku. Teopema

85 Oinepa. IIpaBunbHbIE 1 1 0 0 12.04.2024
MOJTYIIPAaBUIILHBIE MHOTOT PAHHUKH.

86 [TonaTue BekTOpa Ha MJIOCKOCTH U B 1 0 0 16.04.2024
POCTPaHCTBE

87 CymMa BEKTOPOB 1 0 0 19.04.2024

88 Pa3nocTh BekTOpOB 1 0 0 19.04.2024

89 [TpaBwito mapauienenureaa 1 0 0 23.04.2024

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0 26.04.2024

01 Pasnosxenue BekTopa mo 6asucy Tpéx 1 0 0 96.04.2024

BEKTOPOB, HE JISIKAITUX B OJTHOMN




IIJIOCKOCTH

92 CkanspHo€ NMPOU3BEICHHE 1 0 0 03.05.2024
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1 0 0 03.05.2024
POCTPAHCTBE
94 [IpocrTeiimue 3aga4n ¢ BEKTOpaMU 1 0 0 07.05.2024
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0 14.05.2024
96 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 0 0 14.05.2024
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 0 17.05.2024
98 O0o01IeHre U CHCTeMAaTU3alus 3HAHUH 1 0 0 17.05.2024
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 0 21.05.2024
100 O0o001IeHNEe U CHCTeMAaTH3alNs 3HAHUH. 1 0 0 21.05.2024
101 HroroBast kKoHTpoIbHas paboTa 1 1 0 24.05.2024
102 O0001eHne U cUCTEMAaTH3AIlUS 3HAHUIA. 1 0 0 94.05.2024
[TpopMuHEMYM.
OBIIEE KOJIMYECTBO YACOB I10 102 4 0

[NPOTPAMME




Hpnioxenne 1
JIner KoppeKTHPOBKHU padoyeil NporpaMmbl (KaJIeHIAPHO-TeMATHYeCKOI0 IJIAHMPOBAHMS)
[Ipenmer: reomerpus

Knacce: 10
2023/2024 y4eOHblii 101
Ne Tema KommuecTBo yacos Jara [Ipnuuna Crnioco0® KOppeKTUPOBKH
ypoka o rnary o . KOPPEKTHPOBKH
VYuurenb (Koxwun J1.D.)
«CornacoBaHo»

3amecTuTens nupekropa no YBP
MBOY «llebanuuckas COLI um. B. Y. ®omuuépar O. B. Kpbuiosa




YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA3OBATEJIbBHOT'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

- Maremaruka. ['eomerpus: 10-11 — e kmaccor: yriryoneHHsiid ypoBerb: yueouuk/JI. C.
AranacsH, B. ®@. byry3os, C. b. Kagomues — M.: [Ipocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

- Maremaruka. I'eomerpusi: 10-11 — e kmaccel: yrinyOneHHbIH ypoBeHb: yueOHuk/JI. C.
Artanacsas, B. @. byry3os, C. b. Kagomues — M.: IIpocseuienue, 2023
-KonTponsHo-uzmepurensusie Mmarepuaisl. ['eometpust. 10-11 xmace/Coct. A. H. Pypykun. —
2-e u3n., nepepad. — M.: BAKO, 2020

- Aunaktudeckue Marepuainsl mo reomerpun ais 10-11 xkmacca/ 3uB b. I'.. — 2-e u3g. — M.
ITpocsemienue. 2019

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru/

2. bubaroreka I{OK https://m.edsoo.ru/

3. aNeKTUBHBIE Kypchl 1o Matematuke http://metodist.lbz.ru/iumk/mathematics/ec.php

4. yHTETPUPOBAaHHBIE TIPOEKTHI [0 MaTEeMaTUKE M HH(OpMATHKE
http://metodist.lbz.ru/iumk/informatics/ec.php

5. Becepoccuiickas oMMITHa I IIKOJIBHUKOB 110 Matematuke http://old.math.rosolymp.ru/

6. Konnexuust ”HTEpaKTUBHBIX MYJIbTUMEINA-KOMIIOHEHTOB /711 pabOThl HA UHTEPAKTUBHOMN
nocke «Marematuka: crepeometpus, 10-11 xmacceer aius Windowsy
http://physicon.ru/courses/catalog/30/36/320/2637/

7. Metoanueckue MaTepHalbl KaQeIpbl TCOPUU U METOAUKHU 00ydeHust maremMatuku MIIT'Y
http://www.mpgu.edu/abitur/mat.htm

8. Meroanueckue MaTepuaibl Kadeapsl IPUKIATHON MaTeMaTHKHU (aKylIbTeTa

WH(OPMAITMOHHBIX TEXHOJIOTHH MOCKOBCKOTO TOPOICKOTO IICUXO0JIOTO-TIeJar OTHYECKOTO
yauBepcuteta (MITIITY) http://www.mgppu.ru/education/high/fit/index.php
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