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INOACHUTEJIBHAS 3AIINCKA

['eomerpust sgBISIETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
00pa30oBaHus, TaKk KaKk 00eCreunBaeT BO3MOKHOCTh U3YyUSHHS JUCLIUIUIMH €CTECTBEHHO-HAYYHOM
HaNpaBJIEHHOCTH U TPEAMETOB I'yMaHUTapHOTro HuKJa. [I0CKOJIBKY JIOrMYecKoe MBILUICHUE,
dopmupyeMoe TpH M3Y4eHHH OOYYalOIIMMHUCS TOHSATHUMHBIX OCHOB TIE€OMETPUH, TpHU
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHHUM LEMOYKU JIOTMYECKUX YTBEP)KICHHM MpH pelIeHUun
FEOMETPUYECKHUX 3a/lad, YMEHUE BBIABUIAaTb M OIPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCS IIPU PEIIEHUHU 3aJ]a4 €CTECTBEHHO-HAYyYHOr0 LMKJIA, B YaCTHOCTH (DPU3MUECKHUX
3az1ad.

Ilenb ocBoeHMsl mporpaMMbl yueOHOro Kypca «I'eoMmerpusi» Ha yriyOJE€HHOM ypOBHE —
pasBUTHE HHAMBHUIYAJbHBIX CIOCOOHOCTEH OOYyYalOMIMXCs MPU H3YyUYEHHUM TIE€OMETPUH, Kak
cocTaBJsifollel mpeamMeTHOM oOnactu «Marematuka W uHGOpMaTuKa» uepe3 olecredeHue
BO3MOXXHOCTH NPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHUX TeOMETPUYECKHX 3HAHUH U
NeiCcTBUM, crenu(UUHbIX F€OMETPUH, U HEOOXOJUMBIX Ul YCIEUIHOIO MpPO(EeCcCHOHATbHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TproputeTHBIMH 33aJa4aMH Kypca T€OMETPUU Ha YIIIyOJEHHOM YpPOBHE, paCUIMPSIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0230BOT0 YPOBHS, SIBIISIFOTCSA:

paclMpeHue NpPeACTaBICHUS O TEeOMETPUM KaK 4YacTh MHPOBOW KYJIBTYphl U
(dopMHpOBaHUE OCO3HAHUS B3AaUMOCBS3U T€OMETPHH C OKPYIKAIOIIUM MHPOM;

dbopMupOBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, II03BOJISIIOIIMX ONMCHIBaTh M MU3y4yaTb pas3HbIE  SBJICHUSA
OKpY’KaloLIero Mupa, 3HaHHE IOHATHHHOrO amnmapara 1no pasaeny «CrepeoMeTpus» ydueOHOro
Kypca FeOMETpHY;

(dbopMUpOBaHHE YMEHHMSI BJIAJIETh OCHOBHBIMU MOHSTUSIMH O IPOCTPAaHCTBEHHBIX (UIypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (HopMyl MU yMEHHE UX NPUMEHATh, YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI PEIICHHS 3a/a4;

(dopMHpOBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekKaxX, MOJENAX U B PEATbHOM MHpeE
MHOTOTPaHHMKH U Te€Ja BPaLIeHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEINH;

dbopmupoBaHue MTOHVMAHHUS BO3MOKHOCTH aKCHOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTHYECKUX TeOopHuil, (HopMUpOBaHHE MOHUMAHUS POJIU AKCHOMATHKH IPH TPOBEICHUU
PacCyKICHHUI;

dopMHupoBaHHE YMEHHs BIAJE€Th METOJAaMHU JIOKa3aTeNbCTB W AJITOPHUTMOB peEIICHUS,
YMEHMSI HMX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIECHUSA B XOAE pPEIICHUA
CTEpEOMETPUYECKUX 33a/Ja4 H 3aJa4 C [PaKTUYECKUM CcoJepKaHueM, (OpMHpPOBAHUE
NpEACTaBICHUs O HEOoOXOAMMOCTH [0Ka3aTeabCTB INpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKH B IPOBECHUH JIEYKTUBHBIX PACCYKICHMUIA;

pa3sBUTHE M COBEPIICHCTBOBAHUE WHTEJUIEKTyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN
0o0y4aromuxcs, IM03HABATEIbHOW aKTHBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIILLICHHS], THTEPECA K N3YYCHHUIO T€OMETPUH;

¢dopmupoBaHne (HYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TIOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaNbHbBIX JKU3HEHHBIX CUTyalMsIX U MPH U3yYEHUHU JPYTHX y4eOHBIX IPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJCIMPOBAHUSA pPEAJbHBIX CHTyalli, HCCIEIOBaHUA
MIOCTPOEHHBIX MOJIEJIEH, NHTEPIIPETALIMH [T0JIyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU  COJIepKaTeIbHBIMU JIMHUAMHM ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax ABisitorcs: «lIpsMble M IUIOCKOCTH B IIpocTpaHcTBe», «MHororpanHukm», «Tena
BpallleHUs», « BEKTOPBI M KOOPANHATHI B IPOCTPAHCTBEY, «/IBMKEHHS B TPOCTPAHCTBEY.

CdopmymupoBanaoe Bo @I'OC COO TtpeboBaHHE «YyMETh ONEPUPOBATH MOHATHUSIMU,
pesieBaHTHBIMU T€OMETPUN Ha yriyOnéHHOM ypoBHe oOydeHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXKATENbHBIM JIMHUSAM Y4eOHOro Kypca, a (OPMHPOBAHHE JOTMYECKHX YMEHHU



pacopenensiercs HE TOJbKO [0 COJAEPXKATEIbHBIM JIMHUSM, HO W 10 TrojaM OOy4eHHs.
Cogmepxanre 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM OCBOCHUS
@DenepanbHOI paboveill MPOrpaMMbl, pactpeeNEHHBIM TI0 TOAaM OOy4eHUs, CTPYKTYpHUPOBAHO
TakUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM o0Oydaromuecs
oOpallajgiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHM30BaTh OBJIAJIEHUE TI'€OMETPUYECKUMU
MOHSATUSAMHM W HABBIKAMHU TIOCTENOBATENIBHO M TMOCTYMATEIbHO, C COONIOJCHUEM MPHUHIINIIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKIIOYaTh B OONIYI0 CHCTEMY TE€OMETPHYECKHX
MpEeCTaBICHUN O0YyYaroNXCsl, paciiupss U yriayomsis e€, oopasysi MpOYHbIE MHOKECTBEHHbBIE
CBSI3H.

[Tepexona K 3y4eHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh ycluoBus Ui auddepeHnuanid 00ydeHUs, TOCTPOCHUS WHIWNBUIYTBHBIX
0o0pa3oBaTeNbHBIX  IpPOTpaMM, OOECHEeYUTh yriayONE€HHOE H3ydYeHHE TEeOMETPHUHM  Kak
COCTaBJIsAIONIEH yueOHOTO IpeameTa «MaTreMaTukay,

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyYeHHUsT MaTeMAaTHKH C Y4ETOM BbhIOOpa
Oynymieit mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIy OOIMM M TPO(EeCcCCHOHATBHBIM
o0Opa3oBaHHEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoautcs 204
yaca: B 10 kiacce — 102 ygaca (3 gaca B Henemo), B 11 kmacce — 102 ygaca (3 yaca B HeJeno).
B cBa3m ¢ BeixomHeiMu W mpazgHudHbiMH - gHAMH - (09.05.-10.05.2024) mpoBeneHa
KOPPEKTHPOBKA yUeOHBIX 4acoB MyTeM oObeluHeHus: TeM B paszzaene "[loBTropenue, 00o0ieHne
u cuctemaruzamus” B 11 kmacce - 101 4.

COIJEPKAHUE OBYUEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS CTEpeoMeTpuu. Touka, Impsmasi, JI0CKOCTh, MpocTpaHCcTBo. IloHsaTHe
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, MapajlIeIbHbIE U
cKkpeluBaromuecs npsamele. [IpusHaku ckpemuBaronuxcs npsameix. [lapamienbHOCTb NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: NapajuleibHbIE NMPSMBbIE B IMIPOCTPAHCTBE, NMApaUIEIbHOCTh TPEX
IOpSMBIX, [APAUIEIBHOCTh MNPAMOM M IUIOCKOCTH. [lapayuienbHOE W LEHTPAIbHOE
IPOEKTHPOBaHUE, n300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapajuI€IbHOTO MPOEKTUPOBAHMSL.
N3obpakenue ¢puryp B napayuienbHON MPOESKIMH. YTIIBI C COHANIPABIECHHBIMI CTOPOHAMH, YTOJ
MEXJy NpSMBIMU B NpocTpaHCTBE. llapamienpHOCTh MIOCKOCTEN: MapajulelbHBIE IIOCKOCTH,
CBOICTBA MapalIeNIbHBIX TuIocKocTel. [IpocTeiiiie mpocTpaHCTBEHHBIE (UTYPHI HA MIIOCKOCTH:
TETPadp, NapajuleIeUIe ], IOCTPOSHNE CEUECHUN.

[leprieHAUKYIApHOCTH HPSMOM M IUIOCKOCTH:  NEPIEHAMKYJIAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, IPSAMBIE IapajulelIbHbIE M IEPIEHIUKYIAPHBIE K IUIOCKOCTH, IpU3HAK
NEPHNEHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TeopeMa O MpSIMOM INEepHEeHIUKYISPHOU
IVIOCKOCTH. OpTOroHanbHOE NMPOEKTUpOBaHUE. [lepneHauKysap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JIO0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH, MPOEKIMs (PUTyphl HA MIIOCKOCTD.
[TepnieHAUKYISPHOCTD TUIOCKOCTEW: NPU3HAK NEPIEHANKYIISIPHOCTH ABYX ILUIOCKOCTeN. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIIBl B IPOCTPAHCTBE: YIOJI MEXKAY NPSIMOM U INIOCKOCTBIO, IBYTPaHHbIN YO, IMHEHHBIN
yroi JABYIpaHHOro yria. TpéxrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX M JBYTPAHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas npusMma,
npsMasi U HakJIOHHAs NPHU3MBbI, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen,
NPSIMOYTOJIBHBIM MapaJulelIeNIiIel W €ro cBoWcrBa. Kparyaillume myTM Ha ITOBEPXHOCTH



MHOTOTrpaHHHKa. Teopema Oinepa. [IpoctpancrBennas teopema I[ludaropa. IMupammma: n-
yToJbHAS TUpaMuJa, IpaBuibHas U yceu€HHas nupamubsl. CBoiicTBa pébep U OOKOBBIX TpaHei
NpaBUIbHOM nNUpamuibl. [IpaBuiIbHBIE MHOTOTPAHHUKM: IpaBHIIbHAs NpPHU3Ma M IPABUIbHAsS
NUpaMu/a, MpaBUIbHAS TPEYTOIbHAs MUpaMKa U MPaBUIbHBIN TeTpasap, Kyo. [IpencraBienue
0 MPABWJIbHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKASIP U UKOCADIP.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH M IIOJIHOM ITOBEPXHOCTH IPSAMOM NPU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOH MOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJIBHOM MUPAMMJIBI, TEOPEMA O IUIOIIAINA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTHl CHMMETPUU IPABUIBHBIX MHOTOIPAHHHUKOB.
CI/IMMeTpI/IH B IpPaBUJIBHOM MHOT'OTpaHHHUKE: CHMMCETpUA MapaJuICICIuIICa, CHUMMCETPHUA
MpaBUJIbHBIX IPU3M, CHMMETPUS MPABUIIbHON TUPAMUIBI.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsITHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHCAPHLBIC, COHAIIPABJICHHBIC W IIPOTHUBOIIOJIOXKHO HAITPABJIICHHBIC BCKTOPLI. PasenctBo
BEKTOpPOB. JIeHCTBUS C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOIBKHUX
BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uyucio. CBoOWCTBa ClOXeHHUS BEKTOpoB. CBoiCTBa
YMHOXE€HHUSI BeKTOpa Ha uucio. [lonarue komiuiaHapHble BEKTOphI. [Ipu3Hak KoMIiaHapHOCTH
Tp€x BekTopoB. llpaBuno mnapamnenenunena. Teopema O pas3loKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTopaM. lIpsiMmoyrosmbHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunarsr Bektopa. CBs3b MeXIy KOOpAMHATAMHU BEKTOpAa U KOOpJIMHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKaJlsipHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHsATHSA: UWIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, OOpasyoliue noBepxHocTed. Tena BpallleHUs: IWIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, chepa, map. BzaumHoe pacnosnoxxenue cdepbl U INIOCKOCTH, KacaTeabHas IUNIOCKOCTh K
cdepe. M3o0paxeHue Ten BpalieHus Ha IIockocTu. Pa3Béprka nununapa u konyca. CuMmeTpust
cheps! 1 mapa.

O0béM. OcHoBHbIE cBOMcTBa 00BEMOB Ted. Teopema 00 00bEME MPSIMOYTOJIBHOIO
napajuienenunena u cienctus u3 He€. OObEM MpsIMOW W HAKJIOHHOM MPU3MBI, UIUHAPA,
nupaMuIbel U KoHyca. OOBEM 11apa U apoBOrO CETMEHTA.

KomOunanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BOHcaHHas B IIMJIMHID,
onucaHHasg okojo mwinHApa. [lepecedenne cdepsl M mapa ¢ miockocTeio. Kacanue mapa u
cdepsl IIOCKOCThIO. [IoHATHE MHOTOTPaHHUKA, OITMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHOHN B
MHOT'OTpaHHUK WJIX TCJIO BPAIICHHA.

[Tnomane MOBEPXHOCTH HUIWHApA, KOHYca, ruiomanb cdepsl u e€ udacteil. [logmoOue B
npoctpancTtBe. OrHomieHHe O00BEMOB, TUIOMIANEH TOBEPXHOCTEH TMOMOOHBIX  Quryp.
[IpeoOpazoBanue momobus, romorervs. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceueHU MHOTOTPAHHUKOB W TeN BpalleHHs: CEUYEHHUS IMIMHIpA
(mapanienbHO M TMEPIEeHIUKYJSPHO OCH), CEYEHHUsI KOHyca (mapajuiejbHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpIINHY), CEYSHHsI 1Iapa, METOJbI MOCTPOCHHSI CEYEHHI: METO/ CJeOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEN MIIOCKOCTH.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE yMHOKEHUE BEKTOPOB.
CaoiicTBa BeKTOpHOro yMmHOXkeHHs. [IpsmoyronpHas cucreMa KOOPAMHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxxenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOX MpH
pEIIeHNH TeOMETPUYECKUX 3a/1a4.

JBMKeHHMsI B MPOCTPAHCTBE



JBwxkenust mpoctpancTBa. OrtoOpakeHus. J[BwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWMCTBa ABIKCHWH. BHIbl ABWKEHWIl: MapauieNbHBI MEpPEeHOC, IEHTpallbHAas CUMMETpUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT MpsiMoii. [IpeoOpaszoBanust momgoowus. [Ipsimast u chepa
Olinepa.

IIVNIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA YYEBHOT'O KYPCA
«EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BoCIMTAHUE:

c(OPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIMH  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCHUHCKOr0 OOIIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NpPOIEAyp TpakIaHCKOTO oOIecTBa
(BBIOOPBI, OMPOCHI U APYroe), YMEHHE B3aWMOJCHCTBOBATH C COIMAIBHBIMA WHCTUTYyTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTh POCCUNCKOMN TPasKIaHCKON MIACHTUYHOCTH, YBXKEHUS K MPOILUIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMaTUYECKOW LIKOJbI, UCIIOJIb30BAHUE STUX JIOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEACHMS, CBI3AHHOTO C MPAKTHUYECKUM IMPUMEHEHHUEM
JTOCTIDKCHUN HAyKH W JCSATENHHOCTHIO YUE€HOTO, OCO3HAHWE JMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOWYMBOTO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

3CTETUYECKOE  OTHOLIEHHE K  MHpY, BKIIOYasg  SCTETHKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH, pacCyXICHHH, BOCIHPUUMYHBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BocuTaHue:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTHUECKHE 3HAHUS B HHTEpecax 370POBOTO
u 0Oe3omacHOro 00pa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peTysipHas (pu3nueckast akTHBHOCTB),
(buU3MYECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON JIEITETFHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJy, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K pasIudIHbIM chepam
npodeccuoHaNbHOM AEsITeNbHOCTH, CBS3aHHBIM C MAaTeMAaTUKONW M €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccur U Peau30BbIBATH COOCTBCHHBIE
JKU3HEHHBIE IUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHYecKoMy O0Opa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHUIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIlPaBJIECHHOCTH;

7) 3K0JI0rH4YecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KyJIbTYpbl, MOHUMAHUE BIHUAHUSA COIMAIBHO-
HKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE TMPUPOJHONM M COLMAIBHON Cpebl, OCO3HAHUE
I00aNbHOTO  XapakTepa  OKOJOTMYECKUX  MpoOyieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIsi peuIeHus 3a7a4 B 00JIaCTU OKpYXKAIoIel Cpe/ibl, MIIaHUPOBAHUE
MOCTYTIKOB M OLIEHKH UX BO3MOXHBIX MOCIEICTBUN JIsl OKPYXKAIOILEH CPEbL;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKW M OOIIECTBEHHOM MPaKTUKH, TOHUMAaHUE MAaTEMaTUYECKOW HAyKH Kak chepbl



YEJIOBEYECKON NIEATENBHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH JUJISl Pa3BUTHS LIUBUIN3ALMH,
OBJIa/ICHUE SI3bIKOM MaTEeMaTUKU U MaTeMaTHUYECKON KyJIbTypOol KaKk CpeJCTBOM MO3HAHMS MHUPA,
TOTOBHOCTH OCYIIECTBIISTh MPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIbHOCTh MHANBUIyalIbHO U
B TpyIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/bHBbIC YHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Bba3zoBble Jioruyeckue aeiicTBUSA:

BBISIBJISITH M XapaKTEpPU30BaTh CYILIECTBEHHbIE IMPU3HAKK MAaTEMaTHYECKUX OOBEKTOB,
HOHATUM, OTHOWIEHMH MEXAy MOHATHAMH, (OPMYJIHUPOBATH ONpEAETCHUS IOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIM NpU3HAK KJIacCU(UKALMU, OCHOBaHUS JUIsi 0O0OOLIEeHUS u
CPaBHEHMsI, KpUTEPUU IPOBOJAUMOIO aHAJIN3A;

BOCIPUHUMATh, (HOpMYIHpOBaTh U IPEOOpPa3OBHIBATH CYXKJEHUS: YTBEPIUTENbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIE, YACTHbIE U 00IIKE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEYMs B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, TMpejaraTb KpUTEpUU s BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IEIAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO J0Ka3aTelIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUH (TpsMble U
OT NPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIUIO, NPUBOJAUTH MPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOJIbI;

BbIOMpaTh cHoco® pemieHus y4yeOHOM 3afaud (CpaBHMBAThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh Haumbolee NOAXOAAUIMH C YYETOM CaMOCTOSITEIbHO BBIJECICHHBIX
KpUTEPUEB).

Bba3zoBrble uccienoBareabckue AelcTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKIUI MHCTPYMEHT TO3HAHUS, ()OPMYITHPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpeUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

OPOBOJIUTH CAMOCTOSITENIHO  CIUIAHUPOBAHHBIA  HKCIEPUMEHT, HCCIEAOBAaHHE I10
YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IPOIECCA, BBISIBICHUIO
3aBUCUMOCTEN MeX/1y 00beKTaMHU, IBJICHUSMH, IPOLIECCAMU;

CaMOCTOATENBEHO (HOPMYITUPOBATH 000OIICHNST U BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/I€HUs, UCCIIEI0BaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000111eHMIT;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOLECCA, a TAKXKE BBIIBUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH JE€PUIUTH MHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX i OTBETAa Ha BOMIPOC H IS
peLIeHMs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3HpOBaTh W HHTEPHPETUPOBaTh MHGOPMAIMIO Ppa3IUYHBIX BUAOB U (opM
IPEJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMHGpOpMalMIO, TpPEICTaBIATh €€ B  pa3iuuHbIX  (opmax,
WJUTIOCTPUPOBATh IpapuuecKy;

OLIEHUBAaTh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOSTENbHO  C(HOPMYJINPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YYeOHbIe JeiiCTBUS
OO0menne:



BOCIIpUHUMAThL H (1)OpMy.HI/IpOBaTI) CYXICHUA B COOTBECTCTBHU C YCIOBHAMHU U LCIAMH
OOILEeHHs, SICHO, TOYHO, TPAaMOTHO BBIP@XXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTax, MdaBaTb IOJACHCHHUA IIO0O XO4y PpPCIICHHA 3aJadd, KOMMCHTHUPOBATH HOqueHHBIﬁ
pe3yJbTar;

B X0JIc 00CYX/IEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbI, MPOOIEMHI,
penraeMoli 3a1auu, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA IOHMCK DPEIICHHsS, CONOCTABISTH CBOM
CYXIACHUA C CYXIACHUAMH APYIrux Yy4aCTHHKOB AWajora, O6Hap}I)KI/IBaTL pasiiniuc U CXO0ACTBO
HO3ULINH, B KOPPEKTHOH opme (HopMyTUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

MNPEACTABIATEL PE3YyJbTAaThl PCIICHHA 3aJadd, SKCICPUMCHTA, HCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (GopMarT BBICTYIUICHHA C Y4YETOM 3aJad MpPE3CHTAluu |
0COOEHHOCTEH ayJUTOPUH.

PeryisiTuBHBIC YHHBepcaJbHbIC y4eOHbIe NelicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHs 3a7aud, BbIOMpATh CIOCOO pELIeHUs C Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(MOpMALIUU.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJIEKT:

BJIa/IETh HaBBIKAMH [1O3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, WX PpE3yJIbTaTOB, BIAJETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yJibTaTa pelleHns MaTeMaTHueCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHMM 3a/Jaud, BHOCHUTH
KOPPEKTUBHI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX, HAlJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSM, OOBICHATH MPUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHsSI Ppe3yJbTaToB JEATEIbHOCTH, HAaXOAMTh OLIMOKY, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBHIYaJbHON pabOTHI MPHU
pelieHMH Y4yeOHBIX 3a/jad, NPUHUMATh IeJlb COBMECTHOM JesATEeIbHOCTH, IUIAHHUPOBATH
OpTraHu3allMI0 COBMECTHON pabOThI, paclpenessiTh BHIBI paboT, ITOTrOBapUBaThCsA, 00CYKAAaTh
Ipolece U pe3yIbTaT paboThl, 0000IAaTh MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBl» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYyTUMHU 4JI€HAMH KOMAaH/bI, OIIEHWBATh KAaueCTBO CBOErO BKJaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUYAaCTHUKAMU B3aUMOCHCTBUS.

HNPEIMETHBIE PE3YJIBTATHI

K xoniry 10 kjaacca o0ydJarOmmiics HAYYNUTCS:

© CBOOOJTHO OMEpPUPOBATH OCHOBHBIMU TOHATHUSMHU CTEPEOMETPUU MPHU PEUICHUU 3a7ad U
MIPOBEACHUN MaTEMATHYECKUX PACCYKICHUH;

® IPUMEHSAITH AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PELUICHUN T€OMETPUUECKUX
3a/1ay4;

e K1acCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHE MPAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

© CBOOOJTHO OMEpUPOBATh MOHATHUSAMHU, CBSI3aHHBIMH C YIJIAMHU B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKY MPSIMOM U TUIOCKOCTHIO;

© cBOOOHO ONEPUPOBATH MOHATUIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CcBOOO/IHO pAcCHO3HABATh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMUAA,
NPSMOYTOJBHBIN Mapajuienenumnen, Kyo);

e KJ1TaCCU(PULIMPOBAaTh MHOTOTPAaHHUKH, BEIONPAst OCHOBaHMS IS KIacCU(UKaALUHY;

¢ CBOOO/IHO ONEpPUPOBATh TMOHATHAMM, CBSI3aHHBIMH C CEUYEHHEM MHOIOI'PaHHHUKOB
IJIOCKOCTBIO;

® BBLINIOJIHATh MapajliebHOE, LIEHTPAJIIbHOE U OPTOrOHAIbHOE MPOEKTUPOBAaHUE QUIyp Ha
IUIOCKOCTb, BBIOJHATE N300pakeHusl (PUTYp Ha IIIOCKOCTH;

® CTPOUTH CEYEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJAaMH, BBIIOJHATH (BBIHOCHBIE)
IUIOCKME YEpPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpPXY, COOKY,
CHM3Y;

®BBHIYKCIATh  IUIOIIAAM  IIOBEPXHOCTEM  MHOIOTpaHHUKOB  (IIpu3Ma, M[Hpamuaa),
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYJT;

©CBOOO/IHO ONEPUPOBATh IOHATUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE, ILIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

¢ CBOOO/IHO OTEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

® BBITNIOJIHATH IEUCTBUS HAJl BEKTOPaMU;

epemarh 3aJadyd Ha J0Ka3aTeJbCTBO MAaTEMaTHMYECKUX OTHOLIECHUM W HaxOXKICHHE
F€OMETPUUECKUX  BEJIMYUH, [PUMEHSAS HW3BECTHbIE METOABl IIPU  pELICHUU
MaTEMaTHUYECKHX 3aa4 IOBBIIICHHOIO U BBICOKOTO YPOBHS CJIOKHOCTH;

® [IPUMEHATH NPOCTEHUIINE INPOTrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a]au;

® 13BJIEKaTh, IPEOOPA30BbIBATH M MHTEPIPETUPOBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, npeJCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® [I[PUMEHATH MOJIYUYCHHbIC 3HaHUS HA NPAKTHKE: CPABHUBATh U aHAJIU3UPOBATH PEaJIbHBIC
CUTyallud, TPUMEHSATh W3Y4YEHHbIE TIOHATHUA B INPOLECCe IOUCKA PELICHUS
MaTeMaTU4ecKu chopMyIupoBaHHON MPOOIEMBbI, MOJCIUPOBATh PeabHbIE CUTyallUU
Ha $3bIKE T[EOMETPUH, MCCIEN0BaTh IOCTPOEHHBIE MOJEIU C HCIOJb30BaHUEM
reOMETPUUECKUX TOHATHA M TeopeM, ammapara aiareOphl, pemaTh NpaKTHYecKHue
3aJ1a4M, CBSA3aHHbIE C HAXOKJCHHUEM I€OMETPUUECKUX BEIHUNH;

® IMETh MPEJCTABICHU 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPUHU KaK COCTaBHOH yacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kaacca o0ydarOmuiicss HAYYNUTCS:

© CBOOO/IHO OINEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C LMJIMHAPUYECKOH, KOHMYECKOH WU
cepruuecKoil MOBEpXHOCTAMHU, OOBACHATH CITIOCOOBI MOTyYeHHS,

® OIIepUPOBaTh TOHATUSAMH, CBSI3aHHBIMU C TeJlaMU BpAIlCHUS: IMIMHAPOM, KOHYCOM,
cdhepoii u mapom;

e pacro3HaBaTh Teja BpalleHus (LMWIMHAP, KOHYC, chepa U map) U OOBACHATH CIIOCOOBI
MIOJTyY€HUs TeJl BpallleHuUs;

e Ki1accu(UIMPOBATh B3aMMHOE PACIIONIOKEeHHE Cepbl U MITOCKOCTH;

® BHIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHus, O0bEMBI U
IUIONIAIA MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPALICHMsI, TEOMETPUUECKHUX TENl C
npuMeHeHueM Gpopmyr;

© CBOOO/IHO OIEPUPOBATh MOHATUSMH, CBSI3aHHBIMM C KOMOWMHAIMAMHU TeJ BpAIIECHUS U
MHOT'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMHCAHHBIA OKOJIO CQepsl,
cdepa, BliMcaHHas B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

® BEIUUCIIATH COOTHOLICHUS MEXIy IUIOIIAAIMU MOBEpXHOCTEH M 00BEMaMM MOAOOHBIX
TEN;



® 11300pakaTh M3ydaeMble (QUTypbl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYpP: BHUJ CBEPXY, COOKY, CHH3Y, CTPOHWTH CCUCHHUS
TeJ BpallCHHUS,

® I3BJICKATh, UHTEPIPETUPOBATH M MPEOOPA30BBIBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX QUrypax, npeACcTaBIeHHYIO Ha YepTexkaxX U pUCYHKAX;

© CBOOOJTHO OTMIEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJTHSTH OTIEpaIK HaJl BEKTOPAMU;

©33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;

epemiaTh TEOMETPUYECKHE 3aJadyd Ha BBIYHCICHUE VYIJOB MEXAY NPSIMBIMU H
IUIOCKOCTSIMHU, BBIYHCIICHUE PACCTOSHUH OT TOYKH JI0 IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPH PEIICHUU;

© CBOOOJTHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JBHKCHHIA;

® BBLITIOJIHATh M300pa)KEHUSI MHOTOTPAHHUKOB M Tell BpallEHUs MpH NapauieIbHOM
MePEeHoCce, ICHTPAITBHON CUMMETPUH, 3ePKaTbHOW CUMMETPHH, IPU MOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

® CTPOUTH CEUYCHUS MHOTOTPAHHUKOB M TEJ BPAIllEHUS: CEUCHUs HWIHHIPA (MapaIebHO U
MEPICHIUKYIISIPHO OCH), CEYCHHsI KOHYyCa (TapaieIbHBIE OCHOBAHUIO U TPOXOJSINNE
yepe3 BEpIIMHY ), CEUCHHUS 11apa;

® [ICII0JIB30BAaTh METOJABl TOCTPOCHUS CEUEHHI: METOJ CIIEIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHMSI, METO]T IEPEHOCA CEKYIICH IITOCKOCTH;

® JJOKa3bIBaTh TEOMETPUICCKHIE YTBEPKICHHS;

S IPUMCHATh TeOMETpPHUYSCKHE (AKThI I PEIICHUS CTePSCOMETPHYCCKHX 3ajad,
MPEIIONIarafoIINX HECKOJIBKO IIaroB PeIleHus, €CIU YCIOBUS MPUMEHEHUS 33/1aHbI B
SIBHOUM M HESIBHOU (opMme;

epemath 3a7aud Ha JO0Ka3aTelbCTBO MaTEMaTHUYECKUX OTHOLICHUM U HaxOXXICHHE
reOMETPUUECKUX BEIUYUH;

® IPUMEHSATH MPOTPAMMHBIE CPEJCTBA M AJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHUCTEMBI TIPH
pEIICHNN CTEPEOMETPUICCKIX 33]1aY;

® IPUMEHSATH TOJTyUEHHbIEC 3HAHUS HA MPAKTUKE: CPAaBHUBAThH, AaHAIM3UPOBAThH U OILICHUBATh
pealIbHBIC CHUTYAIUH, PUMEHSITh NU3yYCHHBIC MIOHSATHS, TEOPEMBI, CBOMCTBA B IMPOIIECCE
MOKCKAa pEeIIeHUsI MaTeMaTH4ecKd C(HOPMYIHPOBAHHON MPOOIEMBbl, MOJAETUPOBATH
peaIbHbIC CUTYallMd Ha S3bIKE T'C€OMETPHH, HWCCIIEJIOBATh MOCTPOCHHBIE MOJETHU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATUN M TEOopeM, ammapaTa aiareOpbl, peliarh
MIPAKTUYECKHE 3a/1a49M, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUICCKIX BEIHUNH;

® IMETh TIPEJICTABJICHHUS 00 OCHOBHBIX 3TAIlaX Pa3BUTHS I'€OMETPHH KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoimuecTBo 5 6
° HauMeHOBAHAE PA3ICI0B | TeM MPOTPAMMDI 4ACOB JIeKTPOHHBbIe (uHMdpoBbie) o0pa3oBaTelbHbIE
n/n pecypcbl
Bcero
1 BBejeHre B cTEpEOMETPHUIO 23 bub6muoreka ITOK https://m.edsoo.ru/7f419d08
B3anMHOe pacoioskeHue MpsIMbIX B IIPOCTPAHCTBE 6 bub6muoreka ITOK https://m.edsoo.ru/7f419d08
3 TapainegbHocTs - MPAMBIX 1 ILIOCKOCTEH B 8 bubmmorexa LIOK https://m.edsoo.ru/7f419d08
POCTPaHCTBE
4 IleprieHniy IApHOCTE - PAMBIX 1 TIIOCKOCTEH B 25 bubaunoreka [IOK https://m.edsoo.ru/7f419d08
MPOCTPaHCTBE
5 VYTIIBI U pacCTOSIHUS 16 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
6 MHoOrorpaHHUKH 7 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
7 BekTopbl B IpOCTpaHCTBE 12 bubmmoreka LIOK https://m.edsoo.ru/7f419d08
8 [ToBTOpEeHME, 0600IIEHNE U CHCTeMAaTU3allusl 3HAHUN 5 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC
N - KosmnuectBo
. auMenopanie pasieion " ™M qacom DJIeKTpPOHHbBIe (LM (PpOBbIe) 00pa3oBaTe/bHbIEC pecypchl
n/n NMPOrpamMMbl
Bcero
bubnuoTeka [HOK https://m.edsoo.ru/7f419d08
1 AHamuTHYECKasi TEOMETPHS 15 .
https://educont.ru/
2 g{(;};;g CHHC, 000OMICHHC M CHCTCMATH3ALHA 15 Bbubaunoreka I{OK https://m.edsoo.ru/7f419d08
3 O0BEM MHOTOTpaHHUKA 17 https://educont.ru/
4 Tena BparieHus 24 https://resh.edu.ru/
5 [Inomany MOBEPXHOCTH U OOBEMBI KPYTIBIX 9 hitps://educont.ru/

TCI
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6 JIBrkeHus 5 https://resh.edu.ru/

[ToBTOpenue, 0000IICHNE W CUCTEMATHU3AIMS
3HaHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101
IHOYPOYHOE IINTAHUPOBAHHUE

16 https://educont.ru/

10 KIIACC
Ne
u/n Tema ypoka

OcHoBHbIE IpaBWJIa W300paKE€HUSI HA PUCYHKE IUIOCKOCTH, MapaljIeNIbHBIX MPSMBIX (OTPE3KOB),

1
CepeIMHBI OTPE3Ka

5 [TonsaTust crepeoMeTpuu: TOYKA, MpsiMasi, IJIOCKOCTh, MpOCTpaHcTBO. (OCHOBHBIC TpaBHIIA
M300paXKCHHSI HA PUCYHKE TIOCKOCTH, IMAPAJICIIBHBIX MIPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 [TonsiTust:  TIepecekarommecss  IUIOCKOCTH, — IIepeceKaroImecs TpsMas W IUIOCKOCTB;
MOJYPOCTPAHCTBO

4 [TonsTus:  TepecekaromMecs  IUIOCKOCTH,  IepeceKarolmecs npsMas W IUIOCKOCTD;
MOJTYTIPOCTPAHCTBO

5 MHOTOTpaHHUKH, HW300paXEHUE MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYpP, HECYIIECTBYIOIIUX
00BEKTOB

6 MHOrOrpaHHMKH, HW300pa)KCHHE MPOCTSHINNX MPOCTPAHCTBEHHBIX (UTYpP, HECYIIECTBYIOIIUX
00BEKTOB

7 AKCHOMBI CTEPEOMETPHUH U TIEPBbIE CIEJACTBHUS U3 HUX

8 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEJACTBHUS U3 HUX

9 AKCHOMBI CTEPEOMETPHH | MepBbIe cleAcTBHs U3 HuX. CrocoObl 3aJaHusI MPSMBIX U TIOCKOCTEH B

npoctpancTBe. O003HaUeHUS MPSMBIX U TUIOCKOCTEH

N3o00pakenne cedeHWid TUpaMuIbl, Ky0a W TPHU3MBL, KOTOPBIE MPOXOIAT uepe3 ux peopa.
10 N3o00paxeHne mepeceyeHus MOJYYEHHBIX IUIOCKOCTEeH. PackpalivBaHue MOCTPOEHHBIX CEYEHUi
pa3HBIMU LIBETAaMU

N3o0pakenne cedeHWid TUpaMuIbl, KyOa W TPHU3MBI, KOTOpPBIE MPOXOIAT uepe3 ux peopa.

11 . .
I/I306pa)KGHI/IC NEpeCCUCHUA IMOJTYYCHHBIX IINIOCKOCTCH. PaCKpaH_II/IBaHI/IC IMOCTPOCHHBIX CCUYCHHUU

KoanuecTtBO
JacoB

Bcero
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JlaTa
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Pa3HbIMHU [IBETAaMHU

N3o00pakeHne cedeHUid TUpaMUIbl, KyO0a M TPHU3MBI, KOTOPBIE MPOXOIIAT uepe3 ux peopa.
N3obpakenue mepeceueHus] MOJYUYCHHBIX IJIOCKOCTEH. PackpammBaHHe MOCTPOCHHBIX CEUYEHUH
pa3HbIMM LIBETaMHU

N3obpaxenne cedeHuid mnHpaMuibl, Ky0a M TPU3MBI, KOTOpPbIE MPOXOIAT uepe3 ux pedpa.
N300pakenne mepeceueHus: MONMYYCHHBIX IUIOCKOCTEH. PackpammBaHue TMOCTPOSHHBIX CEUEHUI
pa3HBIMU LIBETAMHU

MeTtoa cnes0B s TOCTPOSHUS CeYSHUI
Meropn cienoB A OCTpOeHUsI ceueHuid. CBOMCTBA IEPECEUECHUM MPAMBIX U MJIOCKOCTEN

Merton cieoB i1 TOocTpoeHus ceueHuil. CBoMCTBa NepeceueHuil NpsSMbIX U IUIOCKOCTEN

[loctpoenne cedyenuii B mupamuzae, kyoe mo Tpém toukam Ha pEOpax. Co3maHue BBIHOCHBIX
YyepTekel U 3aIlluCh 11aroB MOCTPOEHUS

[Toctpoenue ceueHuit B mupamuie, Kyoe mo Tpém ToukaMm Ha péOpax. Co3gaHue BBIHOCHBIX
YEPTEKEH U 3aIUCh IIaroB MOCTPOCHUS

[Toctpoenue cedenuit B mupampzae, kyoe mo Tpém Toukam Ha pEOpax. Co3naHue BBIHOCHBIX
yepTexeil U 3amuch I1aroB NOCTPOEHUS

[Toctpoenue ceueHuit B nupamuie, Kyoe mo TpéM ToukaM Ha péOpax. Co3gaHue BBIHOCHBIX
4epTeKEH U 3aIllUCh I1aroB MOCTPOEHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa O IMPOMOPHIHUOHAIIBHBIX OTPE3Kax. HO)IOGI/IC TPCYTOJIbHUKOB

IToBropenune mnanumerpun: Teopema Menenasd. PacueTsl B CeUEHHAX Ha BBIHOCHBIX YEPTEKAX.
Hcropust pa3BUTHS IIJITAHUMETPUU U CTEPEOMETPUHI

KonTponbHas pabota "Akcuomsl crepeomerpun. CeueHus"

B3anMmHOe pacnonoxxkeHne npsAMbIX B mpocTpaHcTBe. Ckpenuparommuecs mnpsiMble. [IpusHakn
CKpeluBaromuxcs npsMsix. [lapamiensasie IpsiMble B IPOCTPAHCTBE

TeopemMa O CylIeCTBOBAaHMM M E€IUHCTBEHHOCTH NPSMOM MNapaUieIbHOM JaHHOW MPSIMOM,
IIPOXOJSIIEH dYepe3 TOYKy IIPOCTPAHCTBA M HE JIekKalled Ha JaHHOW npsamoil. Jlemma o
NepeceyeHNH MapalieNIbHBIX MPSIMBIX MIOCKOCTHIO

-

[EEN

28.09.23

02.10.23

04.10.23

05.10.23

09.10.23

11.10.23

12.10.23

16.10.23

18.10.23

19.10.23

23.10.23
25.10.23
26.10.23

06.11.23



26

27

28

29

30

31

32

33
34
35

36

37

38
39
40
41

42

43

[TapannensHOoCcTh Tpex HpsMBIX. Teopema o TpEX MapauleNbHbIX MNpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

[TapannensHoe mnpoekTupoBaHue. (OCHOBHBIE CBOWCTBA MMAapajUIEIbHOTO MPOEKTUPOBAHUS.
N306paxenue pa3HbiX GUTYp B MapalieIbHON MPOSKIIUU

L[eHTpaJ'IBHaSI IMpocKIus. VYronc COHaIIpaBJICHHbBIMU CTOPOHAMM. Yron MCKAY NPSIMbIMHA

3agaun Ha J0OKa3aTeJIbCTBO W HCCIENOBAHUE, CBS3aHHBIE C pPACHOJIOKEHHEM MpPSIMBIX B
IPOCTPAHCTBE

[lonsaTus: napaieIbHOCTh NPSMOM W IUIOCKOCTH B TpocTpaHcTBe. [lpu3Hak mnapaiienbHOCTU
npsAMON U TIOCKOCTU. CBOMCTBA MapaJuIeIbHOCTH MPSIMOM U TIJIOCKOCTH

['eomeTpuyeckue 3a7aydl Ha BBIYHCIECHUE U JIOKA3aTENIbCTBO, CBSI3aHHBIE C MApaUIETbHOCTHIO
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE

[TocTpoeHue ceueHus, MIPOXOAAIIETO Yepe3 JaHHYIO NIPSMYIO Ha YEPTEKE U NapajuIeIbHOTO APYyron
npsiMoid. Pacyér oTHoOmeHUM

[TapannenpHast mpoekuusi, NMPUMEHEHHE Ul MOCTPOCHUS CEYEHHUH KyOa W Mapaiesenurena.
CpoiicTBa napauenenunena 1 mpu3Mbl

HapaJ]J'ICJ'ILHBIe IIJIOCKOCTH. HpI/I3HaKI/I napaJiieJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 mnapasieIbHOCTH W €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOMSIIEH dYepe3 TOYKy, He
MIPUHA]ISKAILYO0 JaHHOW TUIOCKOCTH U CJIEJICTBUS U3 Hee

CBolicTBa napauIeIbHBIX MIOCKOCTEN: 0 MApaIENbHOCTH MPSAMBIX [IEPECEUEHUS IIPU NEPECCUEHUU
JIBYX MapauleIbHbIX IUIOCKOCTEH TpeThei

CpoiicTBa mapajjiCJIbHbIX IJIOCKOCTEH: 00 OTPE3KaXx IMapaJuICJIbHBIX IIPAMBIX, 3aKJIIOYEHHBIX MCKOY
napajjiCJIbHbBIMHU IJIOCKOCTAMU; O ICPECCUHCHUU HpSIMOI71 C AByMA HapaJlJICJIbHBIMHA ITIJIOCKOCTAMUA

[ToBropenue: Teopema [lugaropa Ha miIocKoCTH

[ToBTOpEHHUE: TPUTOHOMETPHUS NIPSMOYTOJIBHOTO TPEYTOJIBHUKA

CpoiicTBa Ky0a U PSIMOYTOJIBHOT'0 NapaljieNenuesa

Beruucnenue JUiH OTpe3KoB B KyOe U MPsIMOYTOJIbHOM MapalljieNenumnese

[lepneHUKYISIPHOCTh MPSAMOM M IUIOCKOCTH. [Ipu3HaK MNEepHeHAMKYISAPHOCTH MNPsSMON U
IUIOCKOCTH

[leprieHAUKYIAPHOCTH NPSIMOM M IJIOCKOCTH. IIpU3HAaK NEpHeHAMKYJISIPHOCTH MPSMOM H
IUIOCKOCTH
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Teopema 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH NPSMOM, IPOXOIALLEH Yepe3 TOUKY IIPOCTPAHCTBA
Y NIEPICHANKYISIPHOMN K INIOCKOCTH

[111ocKOCTH M NEPIEHIUKYJIIIPHBIE UM NIPSMbIE B MHOIOTPDAaHHUKAX

[1110CKOCTH M NEPIIEHIUKYJIIPHBIE UM NPSMbIE B MHOIOTPDAHHUKAX

[Iepniennukymsap u HakinoHHas. [locTpoeHue neprneHIuKyJsipa U3 TOYKU Ha IPSIMYO
[Iepniennukymsap u HakiaoHHas. [locTpoeHue nepreHIUKYJIIIpa U3 TOUYKU Ha IPSIMYIO
Teopema o Tpéx nepreHaAnKyIApax (mpsmas u odpaTHast)

Teopema o Tpéx nepreHaAnKyIApax (mpsmas 1 oopaTHast)

VYron Mexay CKpEeIUBAOIIUMHUCS IPSIMBIMU

[Touck nepneHAuKYJIIPHBIX MPSAMBIX C IIOMOILUBIO NIEPIEHANKYJIISPHBIX IIJIOCKOCTEN
OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceueHuit KyOa, NMPU3MbI, NPABWJIBHOM MUpaMHIbl C MOMOILIBIO OPTOTOHAJIBHOMN
IIPOEKLUU

[Toctpoenue ceuenuii KyOa, HpPU3MbI, MPABWIBHOM NHMpPaMHIbl C HOMOIIBIO OPTOrOHAJIBHON
POEKLNU

CummMeTpusi B NIPOCTPAHCTBE OTHOCUTENBHO IUIOCKOocTH. Ilnmockoctn  cummerpuii B
MHOTOTpaHHHMKaX

[Tpu3sHak NeprneHUKyJIAPHOCTH NPSIMON U INIOCKOCTH KaK CIEACTBUE CUMMETPHUH

[TpaBriIbHBIE MHOTOIpaHHUKH. Pac4€T paccTOSHUI OT TOYKHU A0 IUIOCKOCTH

[IpaBunpHBIE MHOTOTPAHHUKH. Pacd€T paccTOSTHUI OT TOYKHU JO IITIOCKOCTH

CrniocoObl ONyCTUTh HEPIEHANKYIISIPBI: CHMMETPHUS, CABUT TOUKHU IO MapaJlIeIbHON NpsIMOit

CrBur 1o HemapaJJIeNbHOU MPSMOM, U3MEHEHHE PACCTOSTHUI

KonTponbHas padora "B3zauMHoe pacnoiokeHue NpsMbIX U IIOCKOCTEN B TpocTpaHcTBE"

HOBTOpCHI/IGZ yroia ™exay MnOpsAsMbIMU Ha IINIOCKOCTH, TPHUIOHOMETPpHUA B IIPOU3BOJIHBHOM
TPCYI'OJIbHHUKEC, TCOPEMAa KOCHHYCOB

[ToBTOpEHME: Yyroa MKy CKPEIIMBAOIIUMHUCA TPSIMBIMU B IPOCTPAHCTBE

['eomeTpryeckre METObI BBIYUCIICHHS YIJla MEX/y IPSIMbIMA B MHOTOTPaHHHKAX

JIByrpannbiii yros. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOTO yTia

[TepnenaukynspHsle MI0CKOCTH. CBOMCTBA B3aUMHO NEPIIEHIUKYJIIPHBIX IIJIOCKOCTEN

[Ipu3Hak neprneHauKyJIIpHOCTH IIJIOCKOCTEM; Teopema O NPsSMON MEPECEUCHUs ABYX IUIOCKOCTEH
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MNEPNCHANUKYJISIPHBIX TpeTLeﬁ IIJIIOCKOCTHU

[IpsamoyronbHBII napaJyiesenumnen; KyO; M3MEpEHUs, CBOWCTBa  MPAMOYTOJIBHOTO
napajuiejaenumneaa

TeopeMa 0 AuaroHau NpsIMOYTOJIBHOTO NapajllesIenuea U CIeJCTBUE U3 Heé

CTepeOMeTpI/IquKI/Ie U NPUKIIaJHBIC 3aJ1a41, CBA3AHHBIC CO B3AUMHBIM PACIIOJIOKCHUCM MPAMBIX U
IIJIOCKOCTHU

HOBTOpCHI/IGI CKpCIIMBAIOIIHECA IIpsAMBIC, napajajiCjbHbIC IJIOCKOCTH B CTaHAApPTHBIX
MHOI'OI'paHHUKAax

Hapa napaJijiCJIbHBIX IUNIOCKOCTEM Ha CKpCHIMBAKOIIHUXCA  IIPAMBIX, PACCTOAHUC MCKIAY
CKpCIIUMBAOIMUMUCS ITPAMBIMHA B IPOCTBIX CUTYyalUAX

Paccrostaue oT ToukH A0 IINIOCKOCTH, paCCTOAHUC OT HpSIMOfI J0 IINTIOCKOCTH

Brruucnenue pacCToOSHUN MEXIy CKPELIUBAIOIMMUCS MPAMBIMU C IIOMOLIBIO NIEPIEHIUKYIIIPHON
IIJIOCKOCTH

Tpéxrpanuslii yroy, HepaBeHCTBAa JUIsl TpexrpaHHbix yrioB. Teopema Iludaropa, Teopembl
KOCHHYCOB M CUHYCOB JJIsl TPEXTPAHHOIO yTJia

DeMeHThI chepruuecKoil reOMeTpUn: reoIe3nUecKue JIMHUM Ha 3emiie
KonTtponbHas padota "Yriibel U paccTosHUsS"

Cucremaruzanus 3HaHUN "MHOTOIpaHHUK U €70 3JIEMEHTHI"

[Tupamuaa. Buasl nupamua. [IpaBunbHas nupamuaa

[Tpusma. IIpsimMas n HaknoHHas npusmsl. lIpaBuneHas npusma

[Tpsamoii napaienenunesn, NpsSAMOYTOJIbHBIN Napajlienenunes, Kyo

Brimykiibie MHOrorpanauku. Teopema Ditnepa

Brimykiibie MHOTrOrpanHuku. Teopema Oiiniepa. [IpaBuiibHbIE M TOJTyITpaBUIIbHBIE MHOTOTPAHHUKH
KonTtponbHas pabora "MHuororpanHuku"

[TonsiTHE BEKTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE

CyMMa BEKTOpOB

Pa3zHocTh BEKTOPOB

[IpaBuno napamienenunena

YMHOKEHHE BEKTOpa Ha YNCIIO0

Paznoxenue BekTopa 1o 0azucy Tpéx BEKTOPOB, HE JISKALIUX B OJHOM MIOCKOCTH
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92 CkansipHO€ ITPOU3BENCHUE 1 25.04.24
93 Brruucienue yriia Mex 1y BEKTOpaMHu B IPOCTPAHCTBE 1 27.04.24
94 [Ipocreiimue 3axauu ¢ BEKTOpaMu 1 02.05.24
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 06.05.24
96 [Tpocreiimme 3agaun ¢ BEKTOpAMH 1 08.05.24
97 [Ipocreitmue 3a1auu ¢ BEKTOpaMu 1 13.05.24
98 OO0o00IIeHNe U CHCTeMAaTH3alns 3HAHUN 1 15.05.24
99 O0o01IeHre U cHCTeMaTU3allus 3HAHUN 1 16.05.24
100 Hrorosast KoHTpoOJIbHAS paboTa 1 20.05.24
101 Hrorosast KoHTpoOJIbHAS paboTa 1 22.05.24
102 O06o011eHre U crucTeMaTu3alus 3HaHu| 1 23.05.24

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102



Ne
/i Tema ypoka
1 IToBTOpenue Tembl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTU U B IPOCTpaHCcTBE"
2 IToBTOpenue Tems! "CkanspHoe Ipou3BeAEHUE BEKTOPOB"
3 IToBTOpEeHME TeMBI "BbluncieHue yriia Mex,ly BEKTOpaMu B IIPOCTPaHCTBE"
4 IToBTOpEeHME TeMBI "YpaBHEHHE IPSIMON, IPOXOAIIEH Yepe3 JBe TOUKn"
5 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX
6 VYpaBHEHHE III0CKOCTH, HOpMaJlb, YpaBHEHUE INIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE POTPaMMHUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPAMMHUPOBAHNE
10 AHanuTHYecKue METOIbl pacuéTa yriia Mex/1y NpsIMbIMH B MHOTOI'PaHHUKAX
11 AHanUTHYECKHUE METO/Ibl pacuéra yriia MeXay IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmysa pacCTOSIHUS OT TOUKH JI0 INIOCKOCTH B KOOPAMHATAX
13 HaxoxaeHne paccTosiHUI OT TOYKH 10 TUIOCKOCTH B KyOe
14 HaxoxnaeHne paccTosiHui OT TOYKHU A0 IUIOCKOCTH B NIPaBUIIBHON TUPaMUJIE
15 KonrtponbHas pabora "AHanutudeckas reomeTpus”
16 CeueHMst MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU
17 CedeHuss MHOTOTPaHHUKOB: METO/I CJIEIOB
18 CedeHuss MHOTOTPaHHUKOB: CTaHAAPTHBIE IJIOCKOCTH, EPECEUeHUs NPAMBIX M IIOCKOCTEH
19 [TapannenbHble NpsMbIE U MJIOCKOCTH: NapajlieIbHbIE CEUEHHS
20 [TapamienbHbIe IPSAMBIC U TUIOCKOCTH: PacUéT OTHOIICHUN
21 [TapanienbHble NPSMBIE U TUIOCKOCTH: YIJIbI MEXKAY CKPEIIUBAOIIUMUCS MPSIMBIMU
29 [lepnieHiuKyIsipHBIE TPSIMbIE U MJIOCKOCTU: CTaHAAPTHBIE MAphl MEPIEHANKYIISIPHBIX TIOCKOCTEH
U TIPSMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
23 [leprienauKynspHBIE NPSIMBIE U IUIOCKOCTU: TEOPEMA O TpeX NEepIEHANKYIIpax
24 [leprienAuKyIsIpHBIE MPSAMBIE M JIOCKOCTU: BBIYUCIEHHSI [UIMH B MHOTOTPaHHUKAX
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[ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (hOPMYJIBI AJIs TUIOIIA e, coOOOpaskeHus o100us
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (hOPMYJIBI AJIs TUIOIIa e, coOOpaskeHus Mo100us
[ToBTOpEHME: MIOMIAN MHOTOYTOJIBHUKOB, (hOPMYJIbI AJIs TUIOIIa e, cooOpakeHus mo1o0us

Hnomazm CeyeHUH MHOT'OI'pPaHHHUKOB: IIJIOIIA1U HOBCpXHOCTeﬁ, pa3p€3aHnud Ha 4YacTu,

COOOpaXeHHUsI MOA00MS

Ilnomanun cedeHui MHOI'OT'PAaHHUKOB: TLIOIIAAN HOBCpXHOCTCf/'I, pa3pe3anuss Ha 4YacCTu,

COOOpaKEeHHS TIOTOOMSI

Kontponbnas padota "[loBTOpeHHE: MHOTOTPaHHUKH, CEUCHHSI MHOTOTPAHHUKOB"

O6bEM Tema. O0BeM PSIMOYTOJIBHOTO MapajuieienuIe/1a

3amaun 00 yaBOeHUH Ky0Oa, 0 KBagpaType Ky0a; 0 TPHCEKIUHU yIiia

CrepeoMeTpuuecKre 3aa41, CBI3aHHbBIE ¢ 00bEMOM MPSMOYTOJIBHOTO Mapalie/IeuIeaa
[IpuknanHeie 3a1a4M, CBSI3aHHBIC C BRIYUCICHUEM 00BbEMA MPSMOYTOIBHOTO Mapaliesenuneaa
O0BEM npsiMOii TIPU3MBI

CrepeoMeTpuueckre 3aa4u, CBSI3aHHbIE C BBIYUCIEHUEM 00bEMOB IPSIMON TIPU3MBI
[Ipuknanueie 3a1a4m, CBSI3aHHBIE C 00BEMOM IPSIMOM MPU3MBI

Boruncnenue 00bEMOB Tell ¢ TOMOIIBIO OMpeieIéHHOro nHTerpaia. O6bEM HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMpeieIEHHOro nHTerpaia. O6bEM MUpaMuIbI
®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB TUPAMHJI C OOIIUM YTIIOM

dopmyna 00bEmMa upamuabl. OTHOIIEHHE 00HEMOB TUPAMUJI C OOIIUM YTIIOM
CrepeomeTpruuecKkue 3a/1a4uu, CBI3aHHBIC ¢ 00bEMaMU HAKJIOHHOW MTPU3MBI
CrepeomeTpHuuecKue 3a1a4M, CBI3aHHbIE ¢ 00bEMAMU MTHUPAMHUTBI

[Tpuknanueie 3ana4uu mo Teme "OO0bEMBI Ten", CBI3aHHBIE C 00bEMOM HAKIIOHHOW MTPU3MBI
[Mpuknanaeie 3ana4uu mo Teme "OO0bEMBI Ten'", CBSA3aHHBIE ¢ 00BEMOM MHPAMUIBI
[Tpumenenne 06EMOB. BrrunciieHrne paccTOsTHUS 10 TIOCKOCTH

Konrponsnas padora "O6béM MHOTOrpaHHHUKA"

[{unuHIpudeckas MOBEPXHOCTh, 00pa3yIoIye HUIHHIPHUYECKONH TOBEPXHOCTH

Humnaap. [psamoit kpyroout munuuap. [nomans moBepXHOCTH HWIMHAPA

Konunueckas moBepxHOCTh, 00pa3yrolie KOHnYecKoil moBepxHocTt. Konyc

Ceuenne KOHyca IIIOCKOCTHIO, TAPAJUIENFHOM MJIOCKOCTH OCHOBAHUS
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07.11.2023
08.11.2023
09.11.2023

14.11.2023

15.11.2023

16.11.2023
21.11.2023
22.11.2023
23.11.2023
28.11.2023
29.11.2023
30.11.2023
05.12.2023
06.12.2023
07.12.2023
12.12.2023
13.12.2023
14.12.2023
19.12.2023
20.12.2023
21.12.2023
26.12.2023
27.12.2023
28.12.2023
09.01.2024
10.01.2024
11.01.2024
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Yceuénnblil konyc. M300paxeHne KOHyCOB U YCEUEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA

[Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA

CrepeomeTpuueckue 3aJadyd Ha JI0KA3aTEIbCTBO W BBIUYMCIEHHUE, MOCTPOCHUEM CEUECHUU
LWIMH]Ipa, KOHyca

CrepeoMeTpuueckue 3aJauyd Ha JIOKa3aTelNbCTBO M BBIUMCIIEHHME, IIOCTPOECHUEM CEYEHUHU
LHWIMH]Ipa, KOHyca

[IpuknanHeie 3a1a4u, CBSI3aHHBIE C LIMJIMHIPOM

[IpuknanHeie 3a1a4u, CBSI3aHHBIE C LIJIMHIAPOM

Cdepa u map

[lepeceuenue chepsl u mapa ¢ riockocteio. Kacanue mapa u cdepsl miockocTeio. Bunm u
n300pakeHHE mapa

[Tepeceuenne cdepbl U mapa ¢ miockocteio. Kacanwe mapa u cdepsl miockocteio. Bux u
n300pakeHue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€ yacte
CummMmetpus cdepsl u mapa

CTCpGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha JOKa3aTCJIbCTBO N BBIYHCIICHHUC, CBA3aHHBIC CO C(I)CpOfI H 1apom,
IMOCTPOCHUCM UX CEUYCHMH MIOCKOCTHIO

CrepeomeTpudeckre 3a/1a4i Ha JI0KAa3aTeNIbCTBO M BHIUUCICHHE, CBSI3aHHBIE CO C(epoil U MapoM,
MIOCTPOEHUEM UX CEUEHHH MI0CKOCTBIO

[TpuknaaHble 3aa4u, cBsI3aHHbIE CO c(epoil U apoM

[ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BBHIYMCIIEHUS B OKPY>KHOCTH, CTaHAAPTHBIE 1101001
Pa3znuynble KOMOMHALINY TeJ BPAIlleHHs U MHOTOTPAaHHUKOB

3anauun 1o Teme "Tena U MOBEPXHOCTH BpaILCHUS"

3anaun no Teme ""Tena U MOBEPXHOCTH BpalieHus"

KonTponbHast padota "Tena u OBEpXHOCTH BpaleHUs "

O06wém numuaapa. Teopema 06 00BEME TPSIMOTO HMITHHAPA

Brruucienue 065EMOB Tell € TOMOIIBIO ONpeAeaéHHOTo nHTerpana. O0bpEM KoHyca

[Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCa

CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB LIMIIMH/PA, KOHYCA
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14.02.2024
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29.02.2024
05.03.2024
06.03.2024
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[Tpuknanueie 3ana4yn no Teme "OO0BEMBI U TIIOMIAAN TOBEpXHOCTEH Ten"

O0béM mapa ® 1IApoOBOTO cekrtopa. Teopema 00 o00béme mapa. I[lmomans cdepsi.
CTCpCOMCTpI/I‘ICCKI/IG 3aJa4u, CBA3aHHBIC C BbIYUCIICHUCM O6’béMOB 1apa, mapoBoro CErMcHTa 1
IIIAPOBOTO CEKTOpa

[Tpuknagueie 3amaun mo Teme "OO0bEMBI TeN", CBSI3aHHBIE ¢ 00BEMOM IIapa W IIIOMIAIbI0 cephl.
CooTHOIIICHUS MEX/TY TUIOIIAIMU TIOBEPXHOCTEH 1 00bEMaMU TTOJJOOHBIX Tell

[TomoOHble Tema B mpocTpaHcTBe. M3meHenune o0béma mpu momobun. CrepeoMerpuyecKue
3aJ]auu, CBSI3aHHbIE C BBIYMCICHUEM 00BbEMOB TEJ U IUIONIA/IEH TTOBEPXHOCTEH

Kontponbnas padota "[1nomanu moBepXxHOCTH U 00BbEMBI KPYTIIBIX TEN"

JBxenus npoctpancTBa. OroOpaxkenus. [[Bmwxenuss u paBeHcTBO (uryp. OOmue CBoWCTBa
IBUKCHUN

Bunel IBrKEHMI: MapajulenbHbI IEPEHOC, LEHTpajdbHas CUMMETPUS, 3€pKaJlbHass CUMMETpPHSI,
IIOBOPOT BOKPYT NPSIMOM

[TpeobpaszoBanus nmomobwus. [Ipsmas u cepa Ditnepa
['eomeTprueckue 3a1a4y Ha IPUMEHEHUE TBU)KCHUS
Konrponbnas padora "Bekropsl B mpocTpaHcTse"

Ob6oOmaromee mnoBTopeHue 11 moHATHHE M MeToJOB Kypca reomerpun 10-11 kmnaccos,
cucreMartu3anus 3HaHu: "[lapamienbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTpaHCTBE"

Ob6o6matomiee mnoroperne 11 moHsTHE M MeronoB Kypca reomerpun 10-11 kiaccos,
cucTeMaTtu3alus 3Hanuii: "BekTopsl B mpocTpancTBe"

Oo6oOmaromee moBTopeHre 11 moHsATHH W MeTomoB Kypca reomerpuu 10-11 kmaccos,
cucTeMaTtu3alus 3Hanuii: "BekTopsl B mpocTpancTse"

Oo6o0maromee moBTopeHne 11 moHATHH W MeToJOB Kypca reomerpun 10-11 kmaccos,
cucteMartu3anus 3HaHui: "O0beM MHOTOTpaHHHUKA"

Oo6oOmaromee moBTopeHre 11 moHsATHH W MeTomoB Kypca reomerpuu 10-11 kmaccos,
cucteMartusainus 3Hanuii: "O0beM MHOTOTpaHHHKA"

O6o0maromee moBTopeHue 11 moHATHH M MeToJOB Kypca reomerpun 10-11 kmaccos,
cuctemaruszauus 3HaHui: "[lnomanyu noBepxHOCTH U 00BbEMBI KPYTJIbIX Ten"

Ob6o6matomiee mnoropenne 11 moHsTHE M MeronoB Kypca reomerpun 10-11 kiaccos,
cucreMaTH3anus 3HaHuii: "Ilnomnanyu NoBepxXHOCTH U 00BEMBI KPYyTJIbIX Ten"

HToroBas KoHTpoJIbHAs paboTa
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09.04.2024
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24.04.2024

25.04.2024
30.04.2024
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HToroBasi KOHTpOJIbHAS paboTa

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIMS 3HAHUH

HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ pOJIb B Pa3BUTHH COBPEMEHHBIX HH)KCHEPHBIX
nu KOMHBIOTCpHBIX TCXHOJIOI‘I/Iﬁ

Hcropus pa3BUTUS CTEPEOMETPUUN KAaK HAyKHU U €€ POJIb B PAa3BUTUUA COBPEMEHHBIX MHKCHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BuUTHS CTEPEOMETPUMN KAaK HAyKH U €€ POJIb B PA3BUTHHA COBPEMEHHBIX MHKEHEPHBIX
Y KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ pOJib B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX
nu KOMHI)IOTepHI)IX TCXHOJIOTNN

Hcropus pa3BUTHS CTEPEOMETPUUN KAaK HAyKHU U €€ POJIb B PAa3BUTUUA COBPEMEHHBIX MHKCHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX HHXKEHEPHBIX
Y KOMITBIOTEPHBIX TEXHOJOTUM

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

101

07.05.2024
08.05.2024

14.05.2024

15.05.2024

16.05.2024

21.05.2024

22.05.2024

23.05.2024



YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremaruka: anrebpa U Hadaja MaTeMaTHMYeCKOro aHaiu3a, reomerpus. ['eomerpus, 10-11
kiaccel/ byry3zos B.®., [Ipacomos B.B. mon pemakumeit CagoBHuuero B.A., AximonepHoe
obmmectBo «M3narenscTBo «lIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI IUI1 YYUTEJIA

I'eomerpus. 10-11 knaccsl. Iloypounsie pa3paboTku k yueOHuKy AtanacsiHa - CaaxsH C.M.,
byty30B B.®.
I'eomerpus. 10-11 xmaccel. Meroandeckoe nocodue k yueOHuky ArtanacsiHa - Caaksn C.M.,
byty3oB B.®.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubanoreka LIOK https://m.edsoo.ru/7f419d08
https://resh.edu.ru/



https://m.edsoo.ru/7f419d08

puioxkenne 1

®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUS

Pabouas mporpamma Bocnutanusi MBOY «boukapeBckas COILl wumenn I'epos
Coserckoro Corosza [I.U. Illkypata» peanusyercs, B TOM YHUCJIE M 4YEpe3 HMCIOJb30BAHUE
BOCIIUTATENILHOTO TOTEHIMAla YpPOKOB MaTeMaTHKH. OTa paboTa OCYIIECTBISETCS B
cieayomux popmax:
- [ToOy>xnenne oOyuaromuxcs coOI0AaTh Ha YPOKE OOIIECTTPUHATHIE HOPMBI TOBEICHHS, TPaBHIIa
0OIIIEeHUs CO CTapIIUMU (TTearorndeCKUMH pabOTHUKAMHK) M CBEPCTHUKAMH (00yJarOIITIMUCH),
MPUHIUIBI Y4eOHON TUCIUIUTMHBI M CAMOOPTaHNU3aLUH.
- IlpuBnedyeHne BHUMaHUS OOYYArOIIMXCS K HEHHOCTHOMY AacCIEKTy HM3ydaeMbIX Ha YpPOKax
MPEIMETOB, SIBJICHUH, COOBITHI uepe3: oOpalleHHe BHUMAaHUS HAa HPABCTBEHHBIC ACHEKTHI
HAyYHBIX OTKPBITHIA, KOTOpbIE U3y4YalOTCS B JaHHBIH MOMEHT Ha ypOKe; Ha MpeJCTaBUTENEH
YUYEHBIX, CBA3aHHBIX C U3y4YaeMbIMH B JaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPBIA OHU
BHECIIM B Pa3BUTHE HAIICH CTPaHBI U MHpPA, HA JIOCTOMHBIC MOAPAKAHUS MPUMEPHI UX KH3HH,
Ha MOTHBBI UX TIOCTYIIKOB;
- Hcnonp3oBaHne BOCHMUTATENBHBIX BO3MOXKHOCTEH COIEp)KaHUS Y4eOHOrO TpeaMera s
(dbopMupoBaHus y 0OOYy4YarOUMXCAd POCCUHUCKHUX TPAAUIMOHHBIX JYXOBHO- HPABCTBEHHBIX H
COLMOKYJIBTYPHBIX IICHHOCTEH dYepe3 MoA00p COOTBETCTBYIOMIMX 3ajad sl pELICHus,
MPOOJIEMHBIX CUTYalui 17151 00CYKIEHUS B Ki1acce
- BxiroueHwe B ypOK HWIPOBBIX MPOIEIYp, KOTOPBIE IOMOTAIOT TOJIEPKATh MOTHBAIUIO
oOydJarmuxcsi K TONYyYEHUIO 3HAHWM, HalIaXUBAHUIO TO3UTHUBHBIX MEKIUYHOCTHBIX
OTHOIICHUH B KJIACCE, MOMOTAIOT YCTAHOBICHHIO JOOpOXKenaTenbHOH aTMOc(epbl BO BpeMs
ypoKa.
- [IpumeneHue Ha ypoke MHTEPAKTUBHBIX (OPM pabOThI, CTUMYIHPYIOIIMX MMO3HABATEIbHYIO
MOTHBAITHIO 00YYaIOITIXCA.
- [Ipumenenue rpynmnoBoil paboThl WM pabOTHl B Mapax, KOTOPbIE CIIOCOOCTBYIOT PA3BUTHUIO
HaBBIKOB KOMaH/IHOM pabOTHI M B3aUMOJICHCTBHUIO C IPYTUMHU 00y UYaIOIIUMHUCS.
- BpiOop u wucnonb3oBaHHME Ha YPOKax METOA0B, METOAMK, TEXHOJIOTHH, OKAa3bIBAIOIIMX
BOCIIUTATENIbHOE BO3/CHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM HICAJTIOM,
LEebI0 U 33JJa4YaMH BOCITUTAHHUS.
- MHunuupoBaHue M MOJJAEP)KKAa HCCIeN0BATEIbCKON JEATEIbHOCTH IIKOJIBHUKOB B (hopMme
BKJIFOYEHHUS B YPOK PA3IUYHBIX MCCIEIOBATENbCKUX 3a/laHUM U 3a/1a4, YTO JaeT BO3MOKHOCTh
o0ydarouuMcsl MPUOOPECTH HABBIKU CAMOCTOSITEILHOTO PELICHHs] TEOPETHUECKON MPOOIIeMBl,
reHepupoBaHus U O0GOPMIICHHSI COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO OTHOIICHUS K UYKUM
UAESM, TyOJIMIHOTO BBICTYIUICHUS, apTyMEHTUPOBAHHS U OTCTaWBAHUSI CBOCH TOUKH 3PEHHUS.
- YCTaHOBIEHHE YBAKUTENBHBIX, JOBEPUTEIHHBIX, HE(POPMAJbHBIX OTHOIICHUNH MEXIY
YUHTENIEM U YICHUKaMH, CO3/IaHue Ha yPOKaX SMOIIMOHATILHO-KOM(OPTHOM Cpe/IbI.



IIpunoxenne 2

HopwmbI onieHUBaHUS MO MPeIMeETY

Onenka MIMCBbMEHHBIX, KOHTPOJIbHBIX pab0oT 00y4aromuxcs o

TeOMETPHH:

«5» («OTIMYHO») — paboTa COAEPKUT He Oosiee 2 HEJOUETOB.

«4» («xoporlio») — BHIOTHEHO He MeHee 75% obObema pabotsl (3/4), Hamuume 1-2
OIIMOOK WX 4 HEOYETOB.

«3» («yIOBIETBOPUTEIHLHOY )- BBITIOTHEHO HE MeHee 50% oObema padotsl (1/2), He Oonee
3-5 ommboK WM He Oojee 8 HEAOUYETOB.

«2» («HEYIOBIETBOPUTEIBHO») — BbIMOTHEHO MeHee 50% oObema paboThl, OGonee 5
omOOK min 0ojiee 8 HETOYETOB.

OreHKa YCTHBIX OTBETOB O0YUAIOIINXCs IO MaTEMaTHKe, anredpe:

Omeem oyenugaemcs OMmmemKou «3», eciu Y4eHux.

® [IOJTHO PACKPBUI COJIEpP)KaHHWE MaTepuaia B 00beMe, MPEAyCMOTPEHHOM MPOrpamMMoin
Uy4eOHUKOM;

. U3JIOKWII MaTepual TPAaMOTHBIM SI3BIKOM, TOYHO HCIOJNB3Ys MaTeMaTHYECKYIO
Wi (QU3HYECKYI0 TEPMHUHOJOTHIO W  CHUMBOJIMKY, B  OINPEACICHHOW  JIOTHYECKOU
MOCIIE0BATEIHHOCTH;

o MPABUIILHO BBITIOIHWI PUCYHKH, YePTEKHU, TPAPUKH, COMYTCTBYIOIINE OTBETY;

. MoKa3ajJl yMEHHE WUIFOCTPUPOBATh TEOPHUI0 KOHKPETHBIMH  IIPHMEpaMH,
IPUMEHATH €€ B HOBOM CUTYalluH MPU BBIMOJIHEHUN IPAKTHUECKOT0 3aJaHHs;

® TMPOJEMOHCTPUPOBAN  3HAHHE TEOPUU pPAHEE M3YUYEHHBIX  COIMYTCTBYIOLIUX
TeM, COOPMUPOBAHHOCTh U YCTOHYMBOCTH MCIOJIB3yEMBIX IPU OTBETE YMEHUW U HABBIKOB;

. OTBEYaJI CAMOCTOSTEIIBHO, 0€3 HAaBOISAIINX BOIPOCOB YUHTEIIS;

® BO3MOXKHBI OJJHA — JIB€ HETOYHOCTH MpPHU OCBEILEHHWE BTOPOCTEHEHHBIX BOIIPOCOB
WM B BBIKJIAJIKaX, KOTOPbIE YYCHHK JIETKO MCIPABIII TIOCTIE 3aMEYaHUS YIUTEIIS.

OTBET OIICHUBACTCS OTMETKOUN «4», €ClIi YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha
OILICHKY «5»,HO MIPH TOM UMEET OJIUH U3 HEJIOCTATKOB:

® B WM3JIOKCHHUH JOMYHICHBl HEOONbIINE MPOOENbl, HE WCKAa3WBIICe MaTEeMaTHYECKOE
WIN(U3NIECKOE COCp)KaHUE OTBETA;

e JIONyILIEHbl OAMH — JIBa HEJOYeTa IMpPHU OCBELICHUH OCHOBHOTO COJEp>KaHUS
OTBETA,UCITPABJICHHBIC MTOCIIC 3aMCUYAHUSI YIUTEIIS;

e JIOMYIICHBI OMMOKAa WM Oojiee TBYX HEIOYETOB IPH OCBEIICHWH BTOPOCTEIIEHHBIX
BOIPOCOBHIIN B BBIKJIAJIKAaX, JIETKO UCIPaBIEHHBIC TIOCTIE 3aMEYaHUs YUUTEISL.

Ommemxka «3» cmasumcsi 8 c1e0yIouux Cay4asx.

® HEIMOJHO PacKPBITO COJEpKaHWE MaTepuana (Coaep)KaHue M3JIOKEHO (PparMeHTapHO,
HE BCerja IOcienoBaTellbHO), HO  I[OKa3aHO o0llee TOHMMaHue BoOmpoca U
MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC JJIsS YCBOCHUS MTPOTPAMMHOTO MaTepHAIIA;

® HMEJHUCh 3aTPYAHCHHS WU JIOMYIICHBI OIUOKY B OTIPEJICIICHUH MaTeMAaTHIECKOHN HITH
(bu3NYECKOl TEPMUHOJOTHHU, YEpPTEkKaxX, BHIKIAJKAX, HCIpPABIECHHBbIE TMOCIE HECKOIbKHUX
HABOJISAIIUX BOIIPOCOB YUUTEIIS;

® YYCHHK HE CIPABWICS C IPHUMECHEHUEM TCOPHUH B HOBOUM CHTYyAIMH MPH BBITOJHEHUH
MPAKTHYECKOTO 3a/IaHHs, HO BBITIOJIHIII 33/I1aHUs 0053aTEIHPHOTO YPOBHS CIIOKHOCTH 1O JaHHOU
TEeMe;

® TpU JOCTAaTOYHOM 3HAHHHM TEOPETUYECKOTO0 MaTepHalia BbISBICHA HEJ0CTAaTOYHAs
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HaBBIKOB.

Ommemxka «2» cmasumcsi 8 c1e0yIouux Cay4asx.

® He PacKpbITO OCHOBHOE COJIep:KaHNe YUeOHOro MaTepuana;

e 0OHapy>keHO HEe3HaHHE YYEHUKOM OoJjblleld uiu Hambosee BaXXHOW 4acTH Yy4eOHOTO
MaTepuaia;

e JIONYIIEHBI OMIMOKKA B ONPEICIICHUN TTOHITHIA, TIPH HUCIIOJIb30BAHUN MaTEMaTHUCCKON



WM GU3NYECKON TEPMUHOJIOTHH, B PUCYHKAX, YepTexkax Wiu rpadukax, B BbIKJIaJKax, KOTOpPbIE
HE MCIPABIIEHBI II0CIIE HECKOJIBKUX HABOJAIIMX BOIIPOCOB YUUTEIIS.

O0mas kaaccupuranus OIHOOK.

IIpu oueHke 3HaHMN, YMEHMH M HaBBIKOB YYalllUXCsl CJIEAYET YYUTHIBATh BCE OIIMOKU
(rpyOble u HerpyObI€) U HEIOUETHI.

['pyObIMu cunTaroTcs OMIMOKH:

- HE3HAaHUE OINpEENICHUS OCHOBHBIX TIIOHSATHI, 3aKOHOB, IPAaBUJI, OCHOBHBIX
HOJIOKEHUH TeOopuH, He3HaHHE (QOpMyJI, OOLIEIPUHATHIX CHMBOJIOB O0O3HAYEHHUN BEIMYUH,
€MHUIL UX U3MEPEHUS;

- HE3HaHUE HAUMEHOBAHUH €IMHUL U3MEPEHUS;

- HEYMEHHUE BBIJICJIUTH B OTBETE INIABHOE;

- HEYMEHHE IPUMEHATDH 3HAHUS, AITOPUTMBI ISl pELICHMs 3a/1a4;

- HEYMEHHUE JeJIaTh BbIBOJbI U 0000IICHMUS;

- HEYMEHHE YUTaTh U CTPOUTH I'pauKu;

- HEYMEHHUE N0JIb30BaThCs IEPBOMCTOYHUKAMH, YUEOHMKOM U CIIPaBOYHUKAMU;

- NIOTEPsl KOPHS WIA COXPAaHEHHUE IOCTOPOHHETO KOPHS;

-oTOpackIBaHue 0€3 OOBSICHEHUI OJTHOTO U3 HUX;

- pPaBHO3HAYHBIE UM OILUOKH;

- BBIUMCIIUTENbHBIE OIIMOKHU, €CIIM OHU HE SIBJISIOTCSI OITUCKOI;

- JIOTMYECKUE OINOKH.

K HerpyObIm ommOkam ciae1yeT OTHECTHU:

- HETOYHOCTb (DOPMYJIUPOBOK, ONpEIENCHHI, MOHATUH, Teopuil, BBI3BAHHAS
HEIOJHOTON 0XBAaTAOCHOBHBIX NMPU3HAKOB OMPEENIIEMOI0 MOHIATHUS UM 3aMEHOM OZHOIO - IBYX
U3 9TUX IPU3HAKOBBTOPOCTENIEHHBIMU;

- HETOYHOCTH Tpaduka;

- HEPALMOHAIBHBIM METOJ PEIICHUs 3aJaud WIM HEAOCTAaTOYHO IPOJYMAaHHBII
IUIaH  OTBeTa (HapylLleHHE JIOTMKH, IIOJMEHAa  OTHEJIbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTEIIEHHBIMH);

- HEPALMOHAJIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM U IPYTOil TUTEpATypOii;

- HEyMEHHE PellaTh 3a7a4u, BBIIOJIHATh 3alaHUs B 00IIEM BHJIE.

Henoueramu sBisitores:

- HEepalMOHAJIbHbIE IIPUEMbI BBIYUCICHUH U IpeoOpa3oBaHuii;

- HeOpeKHOE BBIMTOJTHEHHE 3aIMCEH, YepTeXeH, CXeM, TPaHKOB.
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