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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOT0 00pa30BaTEeIbHOTO CTaHJapTa CpeaHero obiiero ooOpa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JJISi CaMOpa3BUTUS M HEMPEPhIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJI€HA MPAKTUYCCKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHe y 00yvarommuxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHYECKOI0 MOJICIUPOBAHMS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak oO0ecleuynBacT BO3MOXKHOCTb H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX o0macTsax aesTeapbHOCTH 4enoBeka. OpUEHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3Hble BUIbI YUEOHOU U TPYIOBOU AEATEIbHOCTH, SIBISETCS



OJTHUM M3 MpO(PEeCcCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyalbHa 3ajada
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAHUW W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIEIIHOIO  MPOJOJDKEHHs  o0Opa3oBaHUS IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHeN HIKOJIbI, HE UCHBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYAHEHUM
Ha ypOBHE OCHOBHOrO oOuiero odpaszoBaHusi. TakuM oOpa3oM, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U HeoOXOIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3aj1ad. [lpuopureTHeIMH 3ajJjayaMud  OCBOEHHMs  Kypca
«["eomerpun» Ha 6a30BoM ypoBHE B 10 Kiaccax sIBISIOTCS:

e (opMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHKE NPEACTABIECHNS O MHOTOIPAaHHUKAX U TeJaX BPALLEHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJAJICHHE METOJAaMM DPELICHHS 3a/1ad Ha MOCTPOEHHUS Ha H300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOTPaHHUKAX U TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  AQJTOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHHE  YMEHHUS TPOBOJUTH  HECIOXKHBIE JIOKA3aTeIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPaKTUYECKUM COJIEPIKaHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MO3HABATENbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yMEHHUE PaCliO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIUPOBATH UX HA SI3BIKE TEOMETPUM U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBl SIBIISIETCSI BKJIIOUEHHE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, U OMNpeeNéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKAaHNUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPaKTUYECKON JAesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUM Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OIepupoBaHUEe 00Pa30M — B YCIOBHUSAX OTBIIEYEHHUSI OT HATJIAIHOCTHU, MBICJIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTPaHCTBEY». DOpMUPOBAHUE JTIOTUUECKUX YMEHHUHU
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0Y4aIOUMXCs, PACIIUPssi U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reomerpun oTBoauTCs 2 yaca B Heneno B 10 kimacce
( 68 yacon)



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuielbHble M CKpelluBarouuecs mnpsMbie. llapamienbHOCTh NOpsIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapanienbHOCTH MIIOCKOCTEN: TapaJUIeNIbHbIE IJIOCKOCTH; CBOMCTBA MAapaJUIeIbHBIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MapajieJenunesa; NoCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajUieNIbHbIE W TEPINEeHAUKYISIPHbIE K TUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPaHHUKA, BBITYKIIbIE
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienune]; 1 ero cpoucrtsa. Ilupamupa: N-yrospHas nupamuia, TPaHU U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THUPAMUJA; NpPaBWIbHAs TPEYrojbHAsA NUPAMUIA W MPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O MOPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHTHI CHMMETPHUH B MUPAMUJIAX, APAJUICIICTTUIIEIaX, TPABUIIBHBIX
MHOTOIPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLIAAb OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoit mpu3Mel. [nomans
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.



IIJTAHUPYEMBIE PE3YJIBTATBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJabTaThl OCBOEHHUS MPOrPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnanckoe BocMTanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKM 00YYAIOIIEeTOCsl KaK aKTUBHOT'O M OTBETCTBEHHOTO UJIEHa POCCUMCKOTO
o0111ecTBa, MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYP, SBICHUM, MIPOLICAYP
TPaXKJIAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHEM B3aUMOJICUCTBOBATH C COIMAIBbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPaKIAHCKON UACHTUYHOCTH, YBAKEHHUS K TIPOIIJIOMY U HACTOSIIEMY POCCUHCKOM
MAaT€MaTUKH, LIEHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHUSM POCCUHUCKHX MATEMAaTUKOB M POCCUHUCKON MaTeMaTHYE€CKOU
IITKOJIBI, K MCITOJIb30BAHMIO ATUX JIOCTIKCHHUH B IPYTUX HayKaX, TEXHOJIOTHUAX, Chepax SIKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; Cc(GOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKHMM MPUMEHEHUEM JIOCTH)KCHUM HAYKHW U JEATEIBHOCTHIO YUEHOTO;
OCO3HAHHEM JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMUYUBOTO OYTYIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIIOYAs ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PEIIEHUM, PACCYKICHUM; BOCTIPUUMUYHUBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

Du3nYeCcKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATH MaTeMaTHYECKUE 3HAHUS B MHTEpecax 370poBOro u 6e3omacHoro oopasa
JKW3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3JI0POBBIO (30pOBOE MUTAHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U
OTHBIXa, perynsapHas (Qu3ndeckas aKTUBHOCTH); (U3UYECKOTO COBEPIICHCTBOBAHMS, TIPH 3aHATHSAX CIOPTHUBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYZYy, OCOBHAHHEM LIEHHOCTU TPYAOJIO0Us; HHTEPECOM K Pa3IU4HbIM chepaM MmpodecCuOHATBbHON
NEeSATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM M €€ NPWIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oyayien
npodeccun M peasn30BbIBaTh COOCTBEHHBIE >KU3HEHHBIEC IUIAHBI; TOTOBHOCTBHIO U CHOCOOHOCTHIO K MaTeMaTHUYECKOMY
00pa30BaHUI0O M CaMOOOpPA30BaHUIO Ha MPOTSHKEHUM BCEM KU3HM;, FOTOBHOCTHbIO K AaKTHBHOMY YYacTHUIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTeMaTUYECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHHUE:

c(OpPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhl, IOHUMAHUEM BIUSHUSA COLUATBHO-DKOHOMHYECKHUX IMPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHOM U COLIMAIIBHOM Cpeflbl, 0CO3HAHUEM TJI00ATBHOI0 XapaKTepa 3KOJIOTHYECKUX MPoOJIeM; OpueHTaluen
Ha IpUMEHEHUEe MaTEMaTUYECKUX 3HaHUM JIJIs1 pEIeHMs 3a/1a4 B 00JIaCTH OKPY>KaIOIel Cpeibl, IITAHUPOBAHMS TIOCTYIIKOB
Y OLICHKU UX BO3MOYKHBIX ITOCJICICTBUN ISl OKPYKAIOLLIEH CPEbI.

IleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U
OOIIIECTBEHHON NpPaKTHKH, MOHMMaHUEM MaTeMaTH4eCKOW HAayKH Kak c(epbl 4eI0oBEUYEeCKOM NEesATENbHOCTH, 3TAIlOB €&
pa3BUTHUA U 3HAYUMOCTH Il pa3BUTUA LUBWIN3ALKUN; OBIIAJICHUEM A3bIKOM MAaTEMATUKU U MATEMATUYECKOMN KYJIbTYpOH KaK
CPEACTBOM IIO3HAHMS MHpA; TOTOBHOCTBIO OCYILECTBIATH IIPOCKTHYIO M MCCIEAOBATEIBCKYIO JESATEIBHOCTD
UHJVBUIYaJIbHO U B IPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MertanpeIMEeTHBIC PE3yJIbTaThl OCBOCHHUS IMPOrpaMMBl ydeOHOTO TmpeameTa «MareMmaThka» XapaKTepH3YIOTCS
OBJIQJICHUEM YHHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCBUIMU, VHUBECPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCEUIMU,
VHUBEPCATILHBIMU Pe2YTISIMUBHBIMU OCUCMEUSIMUL.

1) Vnusepcanvnvie noznasamenvmsle oeiicmsus, obecneuusarom Gopmuposanue 6a306blx KOSHUMUBHBIX NPOYUECCO8
ooyuaowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKpydcaroue2o Mupd, HNpuMeHeHue JA02UYeCKUX, UCCAe008amelbCKUX
onepayuil, ymenuii pabomams ¢ ungpopmayueti).

ba3oBble JiornyecKkue 1eicTBUA:



BBISIBIIATH U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKN MATEMAaTHUECKUX OOBEKTOB, MOHITHH, OTHOLIEHUN MEXKTY
MOHATUSAMU; (GOPMYIUPOBATH OMpPEACICHUS MOHSATUN; yCTaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKAILINH,
OCHOBaHUS JIJIs1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIHN3a;

BOCIIPUHUMATH, OPMYITUPOBATH U MPEOOPA30BLIBATH CYXKCHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC,
YacTHBIE U OOIIKE; YCIOBHBIE;

BBISIBJIATh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHrs B (hakTax, JaHHBIX, HAOTIOICHUSIX U
YTBEPKICHUAX; MPEJIaraTb KpPUTEPHUH ISl BHISIBICHUS 3aKOHOMEPHOCTEN Y TPOTUBOPEUUIA;

JeNaTh BBIBOJIBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX M WHAYKTUBHBIX YMO3aKJIIOUCHUH,
YMO3aKJIFOYEHHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEJILHO [I0Ka3aTeIbCTBA MATEMAaTUUECKHUX YTBEPKJICHHHN (NMpSIMbIE W OT MPOTUBHOTO),
BBICTPaUBaTh apTryMEHTAIINIO, TPUBOJAUTL IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U
BBIBO/IbI;

BbIOMpATH CIoco0 perieHus ydeOHoU 3aaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHMs, BRIOUpaATh Haubosee
MOJXOJISAIIUN C yUETOM CaMOCTOSITEIBLHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIIEIOBATCIbCKHA HMHCTPYMEHT IIO3HAHHS, (OPMYJIUPOBATh BOMPOCHI,
GuKCcHpYIOIME TPOTUBOpPEUHe, MpoOJeMy, YCTaHABIWBAaTh MCKOMOE H JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMCHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IIPOBOJUTH CaMOCTOSITCIIBHO CIUIAHWPOBAHHBIM AKCIIEPUMEHT, MCCICIOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTCH
MaTeMaTHYEeCKOTO OOBEKTa, SBJICHUS, TPOIECCa, BBIIBICHHIO 3aBHCHUMOCTEH MEXTY OOBEKTaMH, SBICHUSIMH,
IPOIIECCAMU;

CaMOCTOSITEILHO (opMyaupoBaTh OOOOIICHUS ¥ BBIBOJALI 110 pe3ysbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJIYUCHHBIX PE3YyJIbTATOB, BHIBOJIOB M O00OOIICHUI;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAaK)KE BBIJBHTATh MPEITOIOKCHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSX.

Pabora ¢ undgopmaumeii:

BBIABIIATH 1€UIIMTH HHOOPMAIIUH, TaHHBIX, HEOOXOIMMBIX JIJISI OTBETA Ha BOIIPOC U VISl PEIICHUS 3aa4u;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB pA3JIMYHbIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPNPETUPOBATH UH(POPMALIMIO PA3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

CTPYKTYpPHPOBaTh HH(OpPMALUIO, IPEACTABIATh €€ B pa3IMUHbIX (hopMax, WIUTFOCTPUPOBATH I'paUuecKH;
OLICHMBATh HaIEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENILHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KoMMyHUKamugHwle Oelicmeus, 00ecnedusarom Cc@OPMUPOSAHHOCHb COYUATLHBIX HABLIKOG

00VuaOWuUxcs.
Oo0wenue:

BOCIIPUHUMATH U (hOPMYJHUPOBATH CYXKJEHHUSI B COOTBETCTBUM C YCJIOBUSAMH M IIEISIMU OOIICHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN PE3yJIbTarT;

B Xo/€ OOCYXIEHMs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYX JaeMoOil TeMbl, MPOOJIEMBbI, periaeMoil 3ajayw,
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HAa TOUCK PEIICHHS; COMOCTABIATh CBOU CYXJIACHHUS C CYXICHHSIMHU JPYTUX
YYaCTHUKOB JUajnora, oOHapyXMBaTh pa3jiMuue M CXOJCTBO IMO3UIIMKI; B KOppekTHOU (opme (opmynupoBath
pa3HoOrIacus, CBOM BO3PAKEHHUS;

NPEJICTABIISATh PE3yAbTaThl PEIICHUS 3a]a4H, IKCIIEPUMEHTA, UCCIIEI0BaHUS, IPOEKTA; CAMOCTOATEILHO BHIOMPATDH
¢dbopMat BBICTYIICHUS C YUETOM 3aJ1ay MPE3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBO:

MOHMMATh ¥ MCIIOJIB30BaTh MPEUMYIIIECTBA KOMAaHTHOW W MHIAWBHYaJIbHOW paObOTHI IPH PEIIeHNH YIeOHBIX 3a/1a4;
NPUHUMATh 111 COBMECTHOH ACSITENHHOCTH, IUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOW pabOThI, pacmpeeisTh
BUJIBI pa0OT, JOTOBAPUBATHCS, OOCYKIIATh MPOIIECC U PE3YNIBTAT PAOOTHI; 00001IaTh MHEHUS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTwl (0OCyx)aeHHs, OOMEH MHEHUH, «MO3TOBbIE IITYPMBD» U HHBIE);
BBITIOJHATH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JACHCTBUS C APYTMMHU 4YiIC€HAMU KOMAaHJbI; OIEHHWBATH
Ka4yeCTBO CBOETO BKJIaja B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUYACTHUKAMU B3aUMOCHCTBHSI.

3) Vuueepcanvhvie pecynamusHnole oeticmaus, 0becneuusarom Gopmuposanue cmviCi08blX YCMAHOBOK U HCUZHEHHBIX
HABLIKOB TUYHOCTU.
CamMoopranusanus:



e COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 3a/1a4H, BBIOUPATh CIOCOO pElIeHHUs ¢ YUETOM UMEIOLIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yYETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMHU I103HABATEJIbHON pedieKCHH KaK OCO3HAHUSl COBEPIIAEMBIX JIEHCTBUNH M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB; BIaJAETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U Pe3yJIbTaTa pelICHHUs
MaTeMaTUYECKOM 3a7a4u;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IIPY PELLICHUH 3a7a4l, BHOCUTH KOPPEKTUBBI B 1€ TEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITEILCTB, JaHHBIX, HAIICHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OIIEHMBATb COOTBETCTBHE PE3YJIbTATa IIEJIM U YCIOBUSIM, OOBSICHITH MPUUYUHBI IOCTUKCHHUS WU HEJIOCTHIKCHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, TaBaTh OIICHKY NPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3a]ay.

OnepupoBaTh NOHATHIMU: MAPATUIETBHOCTD U NMEPIEHIUKYIAPHOCTD MPSAMBIX U MIJIOCKOCTEN.

KnaccuduimpoBath B3auMHOE pacroiokeHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: ABYTPAHHBIM YTOJ, TPaHU JIBYTPAHHOTO yTria, pedpo ABYTPaHHOTO YTIJia; JMHEHHBIA yro
JBYIPAaHHOIO yTJIa; TPajyCHAasi Mepa IBYTPAHHOTO YIJIA.

OnepupoBaTh NOHSATUSAMU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIYKIIbII MHOTOIPAHHUK, 3JEMEHTHl MHOTOIPaHHHKA,
MPaBUWIBHBI MHOTOIPaHHHUK.

Pacno3naBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MUpaMuAa; Ipu3Ma, IpsiMOYrOJIbHBIN NapajuieNenumne, Kyo0).

KnaccudunmpoBate MHOTOTpaHHUKH, BBIOMpAas OCHOBaHUS MJis KiIacCU(UKAIHUK (BBIMYKIBIE W HEBBITYKIIBIE
MHOTOTPaHHUKU; MPABUJIbHbIE MHOTOTPAHHUKH; MIPSIMbIE U HAKJIIOHHBIE TPU3MbI, NapaJIJICICIUIIC IbI).



OnepupoBaTh MOHATUIMU: CEKYIIAsl MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHSITH NPUHITUTIBI TOCTPOCHUS CEUCHU M, UCTIONb3Ysl METO/ CIEO0B.

Ctpouth ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBINMOJHSATH (BHIHOCHBIE) IJIOCKUE YEPTEKH M3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.

Pemrath 3agaun Ha HaXOXACHUE T€OMETPUYECKUX BEIWYUH IO o0pasliaM WIM alfOpUTMaM, MPUMEHSSI U3BECTHBIC
aQHAJIUTUYECKUE METOJbI MPU PEIICHUU CTAHJAPTHBIX MAaTEeMAaTUYECKHUX 3a7a4 Ha BBIUUCICHHE PACCTOSHUM MEXIY ABYMS
TOYKaMHU, OT TOUKH JO0 MPSAMOM, OT TOUKH JIO TUIOCKOCTH, MEXITY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemiath 3amaun Ha HAXOXKACHUE T€OMETPUYECKUX BEJIWYUH MO O0pasliaM WIM aJifOpUTMaM, MPUMEHSSI U3BECTHBIC
AQHAJUTUYECKUE METOAbl TMPU PpEUICHUH CTAaHAAPTHBIX MAaTeMAaTHYeCKUX 3aJad Ha BBIYHCICHUE YIJIOB MEXIY
CKPEIIHBAIOITAMHUCS TIPSIMBIMU, MKy TTPSIMOH U TIJIOCKOCTBIO, MEXKTY TJIOCKOCTSMHU, JIBYTPAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIANA TMOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpU3Ma, MUpamMua) ¢ IpuMeHeHHeM GopMyll,
BBIYHCJISITE COOTHOIICHUSI MEXTY IUTOIIQISIMUA MTOBEPXHOCTEH, 00BEMaMK TT0I00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHITUSIMU: CAMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh
CUMMETPHUH (PUTYPBHI.

W3BnekaTh, npeoOpa3oBbIBaTh U UHTEPIIPETUPOBATH HH(OOPMAITUIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX PUrypax,
NPE/ICTABIICHHYIO HA YepTexaxX U PUCYHKaX.

[TpumensTh TeoMeTpruecKue (pakThl JJIsl PEeHICHUsI CTEPEOMETPUUECKUX 3aJ1ay, MPEIoaralonuX HeCKOJIbKO I1aroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW (hopMme.

[IpuMeHsATs TpOCTEHIIINE MPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MPU PEIICHUU
CTEPEOMETPUUECKHUX 3a/1au.

[IpuBOaUTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpuMeHsTh NOTy4YeHHbIEC 3HAHHSI HAa IPAKTUKE: aHAIU3UPOBATh PEaIbHbIE CUTYAIlUU U IPUMEHATh U3YUEHHBIE TOHATHS
B MPOIIECCE TOWCKA PEIICHUS MaTeMaTW4ecKu CPOopMyIHpOBaHHOW MPOOJIEMBI, MOIETUPOBATh pealbHbIC CUTyaIlMu Ha
SA3bIKE€ T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM F€OMETPUUYECKUX MOHITUN U TEOpEM, amrapara
anreOpsbl; pelaTh IPAKTUYECKUE 3a/1a4i, CBSI3aHHBIE C HAXOXKJIECHUEM Ie€OMETPUUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
DJIeKTPOHHbIE
(uu¢pposrIe)
KounyecTBo yacoB o0pa3oBaTe/ibHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
pecypchl
n/n NPOrpamMmbl
K I
Beero OHTPOJILHBI paKTHYeCKHe
e padoTbl padoThI
bu6moreka [IOK
1 B 1
BE/ICEIIS B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuotexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [TepnieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [JOK
4 0% 10 1
TJIBI MEKY IPSIMBIMU U TUIOCKOCTSIMU httos://m.edsoo.ru/1c209637
bu6mmoreka [JOK
5 M 11 1
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [JOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTtpancTBo. IIpaBnna
1 1/1506 z)KeHI/Iﬂ HapI/IC Kax: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeMHBI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUTOCKOCTH, IIEPECEKAIOIINECST IPSIMast 1 bubmorexa LOK
- 1P p https://m.edso0.ru/2d8a9c99
U IIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS IPIMast 1 bubmmorexa [IOK
> TICP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaKOMCTBO C MHOTOT'paHHHKAaMH,

4 n300pakeHUEe MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha HIPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HauyannHele cBeIeHNS O KyOe U

5 OUpaMuIe, UX pa3Bé TKI/I}I:I MOJIEIT! 1 bubmiorexa LOK

P XD p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
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HavaneHbie cBeneHuUs 0 Kyoe u

6 nupamu/ie, X pa3BEPTKU U MOJICTU bubnmorexa LHOK
’ ' https://m.edsoo.ru/3d8ffd32
CeueHMsI MHOTOTPAHHHUKOB
ITousTHE 00 aKCHOMATHUYECKOM
7 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
TTouarre 00 aKkCHOMaTHYECKOM
8 IIOCTPOEHNUH CTEPEOMETPHN: AKCHOMBI bubmmorera [TOK
p p pHH: https://m.edso0.ru/239c8ch4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmmorexa [OK
p p pHH: https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmmorexa [OK
P p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHe IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIC U CKPEIIMBAIOIIAECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIe IPSIMBIE B bubmmorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapaniensHOCTh NPSMBIX U
13 IJIOCKOCTEN B IIPOCTPAHCTBE:! bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYriael ¢ cCOHanpaBJICHHBIMU bubnuorexa [JOK
CTOPOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEM: bubnnorexa [JOK
NapajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napaJyIeNbHBIX TUIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTHU: TETPAI] bubamorera LOK
P  TOIPaNIp, https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 II
peTpoeHie ceneHi https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 II i
OCTPOCHHE CEHCHAH https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyIAPHOCTD MPSMOM U
23 HJ'I(I))CKO(;[”[FI/I'}II'IC pl'IeH WK Jp;ﬂ HBIE Bubmmorexa LIOK
- HEPHEIAMIYIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasienbHele U bubnuorexa [IOK

NEpHNCHAUKYIIAPHBIC K IIJIOCKOCTU

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
IPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnnorexa [JOK
MEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edsoo0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE!

31 paccTosHUE OT TOYKH JI0 TUIOCKOCTH, Eggﬁ;ﬁ:{ﬁ)?ﬁg 3c477d3
paccTosiHAE OT MPSAMOU JI0 TUIOCKOCTH T '
[leprienAnKynsAp ¥ HAKIOHHBIE:

bub. OK

32 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;ﬁ)cEIru I66fefadd
PacCTOSHKUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAMKyIIsp U HAKIOHHBIE:

bub. OK

33 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, htI;Isz?/I;I;T:cIii)c?ru /a5h7b8e3
PacCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAMKyIAp U HAKIOHHbIE!

bub. K

34 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:cI;;)cI)lr(S Idbee22bc
PACCTOSIHUE OT MPSAMOM [0 IIJIOCKOCTH T '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, JUHEHHBIA yroJl bubnuoreka [IOK

JIBYTPAaHHOTO yria

https://m.edsoo.ru/5fa0b3ce
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bu6mmoreka [IOK

37
JBYTPAHHOTIO yria https://m.edsoo.ru/c7c777ed
IlepneHAMKYAIPHOCTD MIOCKOCTEM:
38 I IEI%H&KH Heynei UKYJISIPHOCTH JIB bubmorexa HOK
P up AR o https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK MEPICHANKYIIPHOCTH JIB bubmorexa HOK
P up AP By https://m.edsoo.ru/ed9e2a8e
TIJIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYISIPHOCTH JIB bubmorera [JOK
P . Y yx https://m.edsoo.ru/ba75dc57
TIJIOCKOCTEH
41 Teopema o TpEX MepHeHIUKYIISIpax bubmorexa OK
P P PHCHIHIYAP https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX MmepneHAUKYIISIPaX bubmorera [IOK
P P PHCHAMKYIAP https://m.edso0.ru/52188a7d
43 TeopemMa o TpEX mepneHANKYIISIpPaX bubmorera [IOK
P P PHCHAMKYIAP https://m.eds00.ru/9f246736
KonTtponpHas paboTa o remMam
44 "TlepneHAUKYIAPHOCTD IPSAMBIX U bubnuoreka [JOK
miockocTer" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TJIOCKOCTAMU"
[ToHsaTHEe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBIITYKJIbIC U HEBBIITYKJIbIC bubmorexa HOK
Yt yKH https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
46 [Ipu3ma: N-yrospHas Npu3Ma; TpaHu U bubnuoreka [IOK

OCHOBAHMUA IIPU3MEIL; IIPpSAMast U

https://m.edsoo.ru/b4ad63ad
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HAKJIOHHAs MPU3MBbL; O0KOBas U
II0JIHAs! IOBEPXHOCTD ITPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napajuleJIenuIe]l ¥ ero CBoMcTBa

bubmmoreka [{OK
https://m.edsoo.ru/8a7be683

48

[Mupamupga: N-yroapHasi mupaMuia,
IpaHy ¥ OCHOBAHWE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUIb]; IPAaBUIIbHAS U yCEUEHHAS
nupaMuaa

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBUsIbHBIE MHOTOTPAHHHUKHU:
TTOHSATHE MPABUIILHOTO
MHOTOTpaHHUKA; MPaBWJIbHAS MPU3Ma
Y TIpaBUIbHAS TUPAMU/IA; TIPABUIIbHAS
TpeyrojbHas mupamMuaa u
MIpaBUWIIbHBIN TETpadIp; KyO

bu6moreka [IOK
https://m.edso0.ru/074c8865

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHUKaX: OKTadp,
JOJIeKa’Ap U UKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpus B TPOCTPAHCTRBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPAMOM, TJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIaX,
napajuiejenuIeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX

bubnuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue 3neMeHToB
MHOTOI'PaHHUKOB: péOpa, AUaroHa,

YTJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef
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[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOM

53 MPU3MBI, IJIOIIA b OCHOBAHUM bubmaorexa [IOK
P o THIDTHAID ’ https:/m.edso0.ru/37d84157
TeopemMa 0 OOKOBOH MOBEPXHOCTH
MPSIMOM IPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIIBHON
54 MUpaMUIbI, TEOPEMa O TUIONIAIN bubmmorexa LHOK
DAVIARL, TEOP neAr https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMu bl
55 KonTponbHas pabota o teme bubnuoreka [IOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
I1
> omsTie 06 00bEMe https://m.edso0.ru/7ad0020b
N bu6mmoreka [IOK
> OOBEM MipaMit https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
58 06
PEM TTHPAMILAK! https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 06
PEM TTHPAMILAK! https://m.eds00.ru/79¢10312
N bubmuoreka [JOK
60 0
OOBEM mrpam bt https://m.edsoo.ru/2faadc3f
N bubnuoreka [JOK
o1 O0bEm mpi3Mbl https://m.eds00.ru/79853608
bu6mmoreka [JOK
62 é
OGLEM npHsMbI https://m.eds00.ru/1e053890
63 OO0BEM MTPU3MBI Bubmiorexa IOK

https://m.edsoo.ru/482d3f51
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64 KonTtposneHas paboTa o teme 1 bubmuorexa [IOK
"O06BEMBI MHOTOT'PaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTOpenue, 06o0IeHNE

65 cucTeMaTu3alus 3HaHUMH. 1 bubnuorexa [JOK
[TocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEenue, 0600meHne
cucTeMaTu3alus 3HaHuH.

66 BrrunciieHue paccTOIHUN: MEK Y 1 bubmmoreka [{OK
JIBYMsSI TOUKaMH, OT TOYKH JI0 TIPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO IIOCKOCTH, MEXKIY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMA

bu6moreka [IOK
67 Hrorosasg xouTpoabHas padora 1
p p https://m.edso0.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE
cUCTEMAaTU3aIysI 3HaHUH.
Brraucnenue yrioB: Mex
68 CK eH_[I/IBaIOH_I}I:IrMI/IC}I I Hl\f}iMI/I 1 bubmnorexa [JOK
p . p ’ https://m.edso0.ru/56765e8b
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXITY
IUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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