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2024 r.
HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «I'eomerpusi» 06a30BOTO YpOBHS IS
obyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJIJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CpPeAHEro odiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TPEOOBaHWH, MPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCUMCKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIMSIMH,
COCTaBJSIIOIIMMU OCHOBY JJISI CAaMOPA3BUTHS U HEMPEPHIBHOTO 00pa3oBaHus,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTU 00YYarOIINXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTh ydeOHOro Kypca TeOMETpHH Ha YpPOBHE CPEIHErO O0OIIero
oOpa3oBaHMsi OOYCJIOBJIEHA NPAKTHMYECKON 3HAYMMOCTHIO METAaNpEeIMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOyYeHHUS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHsl OOyd4arommxcs, (QOpMHUpOBaHUS (PYHKIIMOHAIBHONH MaTeMaTHYeCKON
IPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3BuTne y oOydaromuxcs
MPABWIBHBIX MPEJICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKUX
a0CTpakifii, COOTHOIIEHUH PEATbHOTO M UJCAIBHOIO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAYKOW SIBJIEHUM M TIPOLIECCOB PEAIBHOIO MHUpPaA, MECTE
re€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUS
yYaIlUXCsl, a TaKKe KayeCTB MBIIUICHHS, HEOOXOIMMBIX JMJIA aJanTalud B
COBpEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOOeCrne4YnBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIIUICHHE, (HOPMHUPYEMOE TpU H3YYCHHU OOYYarOIIUMHUCS
MOHSITUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH IIEMOYKHU JTIOTHUECKUX YTBEPIKICHUIN
B XOJ€ pELICHUS TeOMETPUYECKHX 3a/]ay, YMEHHE BBLIBUIaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEJCTBEHHO HCIOJB3YIOTCS HPU PEIIEHUU 3a7ad €CTECTBEHHO-
HAY4YHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (hU3HKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTSIX AEATEIbHOCTH ueioBeka. OpHeHTalus YejJoBeKa BO BPEMEHU H
POCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLUAIBLHOTO ObITHs, ¢dopMa
OTPaKEHUS OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO IMO3HAHUS M aKTHBHOTO
npeoOpazoBaHusi  ACUCTBUTENBHOCTH. OmNepuUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBENUHSAET pa3Hble BUABI y4YEOHOM H TPYIOBOH NEATEIHLHOCTH,
ABJISIETCSI OJHUM W3 TMPO(ECCHOHANBHO BaXKHBIX KAauecTB, MO3ITOMY aKTyajbHa
3a7aya (GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKON AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHus mnporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHuss — o001meo0pa3oBaTenbHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOyvarommxcs  4epe3  0OecriedeHHe  BO3MOXHOCTH  NPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUM,
crenu@UIHBIX T€OMETPUH, BOBMOXKHOCTH YCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
M0 CHELUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BaHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3Ha4Y€Ha JJid
oOyJarolmxcs CpeHeN HIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpPOBHE OCHOBHOIO oOmIero oopasoanusi. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
CO crneuu@uKod TeoMeTpUM M HEOOXOAUMBIE [UIsl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HU3YYUTh I'€OMETPHUIO OoJjee
rIyOOKO, €clii B JalbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHUSX B MPOPECCUOHANBHON AEATETBHOCTH.

JlocTvkeHrne 1enu OCBOEHHUs MpOorpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMM 3ajayaMu  OCBOEHHs  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISItOTCS:

e (GopMHpOBaHHWE TIPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHUE MPEACTABICHUS O MHOTOTPAaHHMKAX W TellaX BpaIICHUS
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJEIIAX, MO3BOJISIONIUX ONUCHIBATH
Y U3y4aThb pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPA;

e (opMHpOBaHHE YMEHHMS paclO3HABaTh Ha 4YEPTEKax, MOJEIHSIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIaJICHUE METOJaMU pEelICHUs 3a7a4 Ha MOCTPOEHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMHpPOBAaHHWE YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATHSIMU O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIaJICHUE  QJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMHpOBaHUE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTeJbHbIE
pacCcykKJeHUsT B XOJE pEUIeHUs CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
IIPaKTUYECKUM COAEPIKAHUEM;



e pa3BUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOy4Jarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHUH, KpUTUYHOCTU MBIILICHUS;

» (opMmupoBaHue (GYHKIIMOHAIBHOM TPaMOTHOCTH, pENEeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IMPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OPMYIMpPOBATH HX Ha S3bIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIHN, IPUMEHSITh OCBOCHHBIN
F€OMETPUYECKUN amnmapaT il PEUIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OLIEHUBATH MOJYYEHHBIE PE3YIbTaThI.

OTnMYnTENBPHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyalle €ro H3y4yeHWs 3a]ad, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYAIIUXC B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO37aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBHUSAX OTBJICYEHHS OT
HaIJIATHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAEP/KaHNUA.

OcHoBHbIE cozaepikarelibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny, «IIpsiMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena BpaueHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHNE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUs pabouell MporpaMMmbl, pachpeAci€HHbIM MO ToJaM OOydYeHHUs,
CTPYKTYpUPOBAHO TaKUM OO0Opa3oM, YTOOBI OBJAJEHHUE TIE€OMETPUUECKUMHU
HNOHATUAMHU Y HaBbIKAMHU OCYUIECTBISJIOCH MOCIEA0OBATENBHO U MOCTYNATENBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKNCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN O00YYarolUXCs, paclupss U
yriyosss e€, o0pasys MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpuun orBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Henento B 11 kmacce, Bcero 3a jiBa roja ooyuenus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIEC TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTpaHCTBO. [loHATHE 00 akCMOMATUYECKOM
IIOCTPOECHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaIeIbHbIE U CKPEUIUBAOIIUECS MPSIMBIE.
[TapaisieTbHOCTH NPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: MapajlIeNIbHbIE MPSIMBIE B MPOCTPAHCTBE; MAPAILIETIBHOCTD TPEX
NPSAMBIX; MApPAIUIEIbHOCTh MPAMOM M IUIOCKOCTH. YTIJIbI C COHANPABICHHBIMU CTOPOHAMU; YIOJ MEXKAY HOPSIMBIMU B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: TIapajyielbHbIE IUIOCKOCTH; CBOWCTBA MapajuIeNIbHBIX IUIOCKOCTEM.
[Ipocreiinne mpocTpaHCTBEHHBIE GUTYPHI HA IJIOCKOCTH: TETpadp, KyO, mapajuiesieNnuIe l; TOCTPOESHUE CEUSHH.

[TepneHaUKYISAPHOCTD MPAMOMN M MIIOCKOCTH: MEPHEHIUKYISPHBIC MIPSAMBIE B IPOCTPAHCTBE, MPSMbIC MMAPATIICITbHBIC
W TEPHCHAMKYJSPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpPEMa O MPAMOMN
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MIPOCTPAHCTBE: YrOJ MEXAY IMPSIMONM M IUIOCKOCTBIO; JBYIPAHHBIM Yrod,
JMHEWHBIA yTOJ ABYTPAHHOrO yria. [leprneHauKyisip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
OpsSIMOM 10  TJIOCKOCTH, TpoeKuus (Urypsl Ha IUIOCKOCTh. [lepmeHIuKyJISIpHOCTh IUIOCKOCTEH: MpHU3HaK
MEPIEHAUKYJISIPHOCTH JBYX IUNIOCKOCTEN. Teopema o TpEX NEPHEHIUKYISIpax.

MHoOrorpaHHuKHu

[loHATHE MHOTrOTrpaHHHKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHWKA, BBINYKJIBIE M HEBBINYKIIBIE MHOTOIPDAHHUKH;
pa3BEépTKa MHOrorpanHuka. [Ipusma: n-yronpHas nmpusma; rpaHd U OCHOBAHUS IMPU3MBIL; TpsMasi U HAKIIOHHAS MPU3MBbI;
OOKOBasi W TONHAS TIOBEPXHOCTh MpU3MBL [lapamnenenumnen, TpsSAMOYTOJbHBIN TapajIeNICUIel U €ro CBOMCTBA.
[lupamuga: n-yronpHas NHpaMuja, TPaHU M OCHOBAaHWE MHUPAMUJBI, OOKOBask W TIOJIHAS TOBEPXHOCTh ITHUPAMHUIBI;
OpaBUJIbHAST W yCEUYE€HHas MNHpaMHuAd. OJJIEMEHTbl MPU3Mbl U nupamuibl. lIpaBuUibHBIE MHOTOTPAHHHUKHU: TOHSTHE
MPaBUJIBHOTO MHOTOTPAaHHUWKA; MpaBWIbHAsA MpU3Ma W NpaBWIbHAs NMHUPAMUJIA; MPABUIIbHAS TPEYTrOJbHAs NUpaMuaa U
MPaBWIbHBIA TETpadip; Ky0. [IpeacTaBienre o npaBuiIbHBIX MHOTOIPaHHUKAX: OKTa3JIp, AoJIeKarAp U ukoca’ap. CeueHus
MIPU3MBI U IUPAMUIBL.



CumMeTprs B NPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, IMPSMOM, IUIOCKOCTU. DJIEMEHThl CUMMETPUHM B
NUPAMHUIAX, HapAJIEJICINIIE1aX, IPABUIBHBIX MHOTOTPAaHHUKAX.

Bblunciienre 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHaiu, yribl. [lmomans G0KOBOM MOBEPXHOCTH M MOJIHOM
MOBEPXHOCTU MNPSAMOW HPHU3MBI, IJIOMIAJb OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTU MHpsiMoi mpu3Msbl. [Lmomians
OOKOBOI TTOBEPXHOCTH U MOBEPXHOCTU MPABWILHON MUPAMUIBI, TEOPEMA O TIJIOMAIU yYeceu€HHONU mupaMuabl. [lorstue 06
00BpéMe. OOBbEM MUpPaMUJIbI, TPU3MBI.

[TonoGubie Tena B mpocTpancTBe. COOTHOLIEHUSI MEXIY IJIOMIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

IINTAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOTrpaMMBbl y4eOHOTro npeaMeTa «MaTeMaTukay XapakTepu3yroTCs:

I'paxxpanckoe BociuTanue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUHA O0YYAIONIEeTroCsl KaK aKTHBHOTO M OTBETCTBEHHOTO YJIeHA POCCHUHUCKOTO
o0111ecTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHHU, MPOLETYP
TPaXKJIaHCKOTO o0I1IecTBa (BBIOOPHI, OMPOCHl W TP.), YMEHUEM B3aWMOJICMCTBOBATh C COLMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM.

IIaTrpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTBIO POCCUUCKOM TPaKJAHCKOM HWJIEHTUYHOCTH, YBAXKEHHUS K TIPOILJIOMY U HACTOAIIEMY
POCCHIMCKOM MATEMATUKH, LEHHOCTHBIM OTHOUIEHHEM K JOCTHXEHHSIM POCCUWCKHX MATEMaTUKOB W POCCHICKOMN
MaTeMaTUYECKOH TIKOJIBI, K UCTIOJIb30BAHUIO ATUX JIOCTIKCHHM B IPYTUX HayKaX, TEXHOJOTUSX, Chepax SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapoja; CcPOopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTr0 MOBEJCHHUS, CBSI3aHHOTO C IMPAKTUYECKMM MPUMEHEHUEM JIOCTHXKEHUW HAYKH U JEATEIbHOCTBIO YYEHOTO;
OCO3HAHHMEM JIMYHOTO BKJIAJa B TOCTPOSCHUE YCTOWIMBOTO Oy TyIIIETO.

JcTeTHYECKOe BOCIIUTAHUE:



ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOUYas ICTETUKY MaTEeMaTHUECKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad,
pEUIEHN, pacCyKACHUN; BOCIPUMMYUBOCTHIO K MATEMAaTUYECKUM acCIleKTaM pPa3jIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OpMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MATEMAaTHYECKUE 3HAHUS B MHTEpEcax 3J0pOBOro u Oe3omacHoro odpasza
’KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370POBbIO (340pOBOE MUTaHHE, COATaHCHPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryisipHas (usudyeckas aKTHUBHOCTH), (PU3NYECKOTO COBEPIICHCTBOBAHMS, IPU 3aHATHUAX CIOPTUBHO-
030OPOBUTENBHOM JESATENBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIY, OCOZHaHHWEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K pa3nyHbIM cepaM mpodeccrnoHalbHOIM
JESITENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON M €€ MPUJIOKEHHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oyayiien
npodeccun U peasu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI; TOTOBHOCTBIO U CHOCOOHOCTHIO K MAaT€MAaTHYECKOMY
0o0pa30BaHHUIO M CaMOOOPAa30BaHUIO HA MPOTSHKEHUM BCEU YKU3HHM; T'OTOBHOCTBIO K AKTUBHOMY YYAacTHIO B pELICHUHU
IIPaKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOW HAIPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHNE:

c(hOpPMHPOBAHHOCTBIO SKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUEM BIUSHUSA COLUATBHO-IKOHOMUYECKUX MPOLECCOB Ha
COCTOSIHUE TPHUPOJAHOM M COLMAIBHOW Cpelbl, OCO3HAaHMEM TIJO0ATBHOIO XapakTepa HKOJIOTMYECKUX MpoOiIeMm;
OpUEHTAllMe Ha NPUMEHEHHE MaTEeMaTHUECKUX 3HAHUW I pelleHus 3a7ad B O0JIaCTH OKpY’KaIoLIeH Cpemsl,
IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOKHBIX IMOCIEACTBUM /111 OKPYKAIOIIECH CPEJIbI.

ILleHHOCTH HAYYHOT'O TIO3HAHMS:_

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHMS, COOTBETCTBYIOIIET0O COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOIIIECTBEHHON MpPaKTHUKH, MOHMMAHUEM MAaTeMaTH4YeCKOW HAayKH Kak c(epbl YeIOBEUYEeCKOM NEesATEIbHOCTH, 3TaloB €&
Pa3BUTHA U 3HAYMMOCTH JUISI Pa3BUTHUSl LIMBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MATEMATUYECKOW KyJIbTypOu
KaK CpEJICTBOM TMO3HAHUS MHPA; TOTOBHOCTBIO OCYLIECTBISATH NPOEKTHYIO W MCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJUBUYaJIbHO U B TPYyIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI



MeranpenMeTHble pe3yabTaThl OCBOEHHUSI MporpaMMmbl yueOHOro mnpeamera «MaremaTHKa» XapaKTEPU3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU OClCMBUAMU, VHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OelicmEUsIMU,

VHUBEPCAIbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1) Vnusepcanvnvle noznasamenwvnwle oeticmeus, obecneuugarom gopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCOB
obyuarowuxcs (oceoenue Memooo8 NOHAHUS OKpYHcalowe20 Mupa, NpuMeHeHue Jo2U4ecKUx, Uccied08amenbCKux
onepayuti, ymenuii pabomams ¢ ungopmayueti).

ba3zoBble Jornyeckue AeicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC IMPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHATHUWA, OTHOLUEHUM
MEXIy TMOHATUSAMHU; (GOPMYJIHMPOBATH ONpEIENICHUsT TOHATUN; YyCTaHAaBIMBAaTh CYUIECTBEHHBIH MPU3HAK
KJIacCCU(UKALMU, OCHOBaHMsI JUIsl 000OIIEHNS U CPaBHEHUS, KPUTEPUU IIPOBOUMOTO aHAIIN3a;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh M NPeoOpa3oBbIBaTh CYXIEHUS: YTBEPAUTEIbHBIE U OTpPULATEIbHBIE,
€IMHUYHBIE, YACTHBIE U OOIIHNE; YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (pakTax, JaHHBIX, HAOTIOJCHUIX U
YTBEPKACHUSX; IpeIaraTb KPUTEPUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JieNaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HMHAYKTUBHBIX YMO3aKIIOUEHUM,
YMO3AKJIKOUECHUH 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHHHU (IpsiMble W OT HPOTHUBHOIO),
BBICTpanBaTh apryMEHTAIINIO0, IPUBOJUTE MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbBL;

BBIOMPATH CIIOCOO perieHus yueOHOM 3aiaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEILIECHHUs, BIOMpaTh Hanbosee
MOAXOSIINNA ¢ YYETOM CaMOCTOATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBarejbcKkyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENIbCKUN WMHCTPYMEHT MO3HaHUsS; (OpMyJIHpoBaTh  BOIPOCHI,
(¢uKcHupyrolue MpOTUBOpPEYHE, MNpPOOJEMy, YCTaHABIMBAaTH HCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUIO, MHEHHUE;



MPOBOJIUTH CAMOCTOSITEIFHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT, MCCIEOBAaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOTO OOBEKTa, SBIICHUS, TPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTaMH, SBICHUSIMU,
MPOIECCaMH;

CaMOCTOSITEILHO (OopMyJIUpOBaTh OOOOIIEHUST M BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOII0ACHUS,
WCCJIEIOBAHMUSI, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

MIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATH MPEIONOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pabora c unpopmanueii:

BBISIBIISATH Je(UIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIMMBIX JIJIsi OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4K;
BbIOMpaTh MHGOPMAIMI0 M3 HMCTOYHUKOB PA3jMYHbIX THUIIOB, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH UHPOPMAIHIO PA3TUYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;

CTPYKTYpHUpPOBATh UH(OPMALIHIO, TPEACTABIATh €€ B pa3IMUHBIX (POpMax, UILTFOCTPUPOBATH IpadUUueCcKH;
OIICHUBATh HAAEKHOCTh HH(MOPMAITUHU TI0O CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvuvie KomMmyHuxkamueHwle Oelicmsus, 00ecneuusarom c@opMUpoO8aHHOCMb COYUAILHLIX HABLIKOG

ooyuarouwuxcs.
Oo1enne:

BOCIIPUHUMATh M (POPMYJIIMPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCJOBHUSIMHU U IENSMH OOIIECHHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS IO X0y PELICHUS
3a/1a4uid, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0A€ OOCYXIEHHsS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOW TeMbl, MpOOJIEMBbl, peraeMoi 3aaaud,
BBICKAa3bIBATh WJIEM, HAIIEJICHHBIE HA MOUCK PEIICHUS; COMOCTAaBISATh CBOM CYXIEHHUS C CYXACHUSMH JIPYyTHX
YYaCTHUKOB JIMajiora, OOHApy»XUBaTh Pa3IMuMe M CXOJICTBO MO3MIMI; B KOPPEKTHOU (opme (opmynupoBaTh
pa3HoOrJIacus, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3YJIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, HCCIEI0OBaHUs, POEKTA; CAMOCTOSITENIbHO BBIOUPATh
dbopmart BBICTYIUICHHS C YIETOM 3a/1a4 MPE3EHTAIMN U OCOOEHHOCTEH ayTUTOPHUH.

CorpyaHuvecTBo:



MOHUMATh U WCIOJIb30BaTh NMPEUMYIECTBA KOMAHIHOW W WHAWBUIAYAJTbHON pPaOOTHI MPU PEIICHUH YYEOHBIX
3a/lay; TPUHUMATh IeJIb COBMECTHOM JI€ATeNbHOCTH, IUIAHUPOBATh OPTraHMU3aAIMI0 COBMECTHOM paloTHhl,
pacnpenensaTh BUABI paldOT, JOTOBapHUBATHCS, OOCYXIaTh IMPOIECC W Pe3ynbTaT pabOThI, 0000IIaTh MHEHUS
HECKOJILKMX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX ¢dopMax padboThl (0OCyXIeHHs, OOMEH MHEHUW, «MO3TOBBIC IITYPMBD» U HWHBIC);
BBITIOJIHATH CBOIO YacTh paOOThl M KOOPJIWHUPOBATH CBOU JACHCTBUS C APYTMMH WICHAMH KOMaH/IbI; OIIEHUBATH
KaueCTBO CBOETO BKJIaJIa B OOIIH MPOIYKT IO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUS.

3) Ynusepcanvuvie pecynamuensie oeticmeus, obecneuugarom opmuposanue cmviCl08bIX YCMAHOBOK U HCUSHEHHBLX
HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4M, BEIOUPATh CIIOCO0 PEHICHUs ¢ YIETOM UMEIONUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHU TO3HABATEILHOW pedIeKCMU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3ysbTara
pEIIEHUs] MATEMAaTUYECKOM 3a1auu;

NPEABUECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPU PEIICHUH 331a4M, BHOCUTh KOPPEKTHUBBI B JICSATEIIbHOCTh
Ha OCHOBE HOBBIX 0OCTOATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa LIEJIU U YCIOBUSM, OOBSICHATh MPUUYUHBI TOCTUKEHUS WU HEAOCTHKCHUS
PE3YIbTATOB JICITCIHPHOCTH, HAXOUTh OIIHOKY, JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDI

10 KUIACC

OnepupoBaTh MOHATUSAMU: TOUYKA, PSAMasi, IIIOCKOCTb.



IIprMeHATH aKCHOMBI CTEPEOMETPHUHM U CIIEICTBUSA U3 HUX IIPU PELICHUHA T'€OMETPUYECKUX 3a1a4.

OnepupoBath NOHATUSMH: NTAPATUIEIBHOCTD U MEPIIEHIUKYIAPHOCTD MPSMBIX U IIJIOCKOCTEM.

KnaccuduimpoBath B3auMHOE pacronoKeHre MPsIMbIX U IIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBath MOHATUSAMU: ABYTPAHHBIN yIroJj, TpaHd JBYIPAHHOIO yria, pedpo ABYTPaHHOTO yIJia; JUHEHHBIA yro
JBYI'PAHHOIO YTJjla; IPajyCHasi Mepa ABYTPAHHOIO yIJa.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbI MHOTOI'PAaHHHK, 3JIEMEHTBl MHOTOIPAaHHUKA,
MIPAaBWJIbHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BU/IbIl MHOTOTPAaHHUKOB (IUpaMyUAa; NpyU3Ma, NpSAMOYTOIbHBIN Mapamienenunes, Kyo0).

KnaccuduimpoBaTh MHOTOTpaHHHKH, BbIOMpass OCHOBaHUS Ui KiacCU(UKAIMKU (BBIMTYKJIbIE W HEBBIIYKIIbIE
MHOTOTPAHHUKH; PAaBUIbHBIE MHOTOTPAHHUKH; IPSIMbIE U HAKJIOHHBIE PU3MBI, apaylIeICUIEb]).

OrnepupoBaTh NOHATUAMU: CEKyIIas ITIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

Crpouth ceueHHs MHOTIOTPAHHUKOB METOJOM CJIEAOB, BBIINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PHUCYHKOB
HOPOCTBIX 00bEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTp 3a7auu Ha HAXOXIAEHUE M'€OMETPUUECKUX BEIWYHMH MO o0pa3laM WM ajJropuTMaM, NPUMEHsSSI U3BECTHBIE
AHAJIUTUYECKUE METOMABI IIPU PEIICHUU CTAHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYHMCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKaMHM, OT TOYKH 10 MPSAMOM, OT TOUYKHU [0 TUIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS ITPIMBIMHU.

Pemarp 3amaun Ha HaXOXKIEHHE I'€OMETPUUYECKUX BEJIMYMH MO oOpa3laMm WM aJropuTMaM, INPUMEHssS HU3BECTHBIC
AQHAJIUTUYECKUE METOAbl MNPHU PEHIEHUH CTAaHAAPTHBIX MATEMAaTUYECKHX 3a7ad Ha BBIYMCICHUE YTIOB MEXKIY
CKPEIIMBAIOIIMHUCS IPAMBIMH, MEKTY IPAMOM U ITIOCKOCTBIO, MEXKY IUIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IJIOMAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHia) ¢ MPUMEHEHHEM (OpMYII;
BBIUUCIISITh COOTHOILIEHUSI MEX/1y IUIOIASIMU IOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOIOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B INPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh CUMMETPUHU; LIEHTP, OCh U
IJI0OCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatpb, mpeoOpa3oBbIBATh M MHTEPIIPETUPOBATH HH(OPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax,
IPEICTABICHHYIO HAa YEPTEkKAX U PUCYHKAX.



[IpuMeHATh reoMeTpuyecKue (PaKThl AJIs PEHICHHUs] CTEPEOMETPUUYECKUX 3a]a4, MPEIoIaralouX HeCKOIbKO I1aroB
pEIIeHMs], €CITU yCIIOBUS MPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMeHATP TPOCTEMIIME NPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI NPHU PELICHUH
CTEPEOMETPUUECKHX 3a/1a4.

IIpuBOINTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IpyMeHATh MONyYEHHBbIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATH PEAIBHBIE CUTyallMd W MPUMEHSTh H3yUYECHHBIE
MOHATUS B MPOLIECCE TOUCKA PEIICHHS MaTeMaTH4ecKH C(HOPMYJIUPOBAHHOW MPOOJIEMBbI, MOAEIUPOBATh pealbHbIC
CUTyallMd Ha SA3bIKE T'€OMETPHM, MCCIENOBATh IOCTPOCHHBIE MOJCIM C HMCIOJBb30BAHMEM I€OMETPUYECKMX NOHATUN M
TEOpeM, arlrnapaTa ajreOpbl; pemarh NPaKTUYECKUEe 3a1a4, CBI3aHHBIE C HAXO0XK/IEHUEM F€OMETPUUYECKUX BEITUUHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmorexa [JOK
! Baenierue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NMPSAMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IlepneHquKyISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 VYrisl MeXy NPSMBIMU U INIOCKOCTSMH 10 1 hitps:/m.edsoo.ru/1c209e37
Bbu6mmoreka [JOK
> MrororpanHHuiH 1 ! https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
6 OOBEME MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEeUueHHUs], pACCTOSIHUS U YTJIb 4 | bubamorexa [IOK
P ' s Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Hdara undgposbie
Tema ypoka Konrpoiasbnsie | IIpakTnuecku
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
OCHOBHBIE OHATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna
N300pakKeHUs Ha PUCYHKAX: 1 1-Hepens Bubmiorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300pakeHHs TUIOCKOCTEH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
ITonsTHsA: nepecekaronuecs
IJIOCKOCTH, TEPECEKAIOIINECS TIpsiMast 1 1-Hepens bubmorexa LHOK
- 1P P https://m.edso0.ru/2d8a9¢99
1 TJIOCKOCTh
[TonsiTus: nepecekaroniuecs
IJTIOCKOCTH, MEPECEKAIOIIUECS MpsIMast 1 bubmmorexa [JOK
> 1P P https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'pPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 o-Hene bubnuoreka IIOK
-Hezens
PHUCYHKaX, Ha NPOECKIHOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavanbsHbie cBeneHus 0 KyOe u
MUpaMUJIe, UX pa3BEPTKU U MOJICTH 1 bubmmorexa [JOK
PAMILIE, % pashep ' https://m.edsoo.ru/b30dff38
CeueHuss MHOTOTPaHHUKOB
HauanpHabie cBeieHns 0 Kyoe u 1 3-Hepens bu6mmoreka [JOK




MUpaMujIe, UX pa3BEPTKU U MOJIETH.
CeueHusi MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8ffd32

ITousiTHE 00 AKCUOMATUYECKOM

bu6morexa [JOK

7 HOCTPOEHUU CTEPEOMETPHUN: AaKCUOMEI 4-Hepens
P p ™ https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CIICICTBHS U3 HUX
ITousTie 00 aKCHOMATHYECKOM
8 0oCTpoOE cTeEpEOME aKCHO bubmnorexa [IOK
HOCTPOEHUH CT METPUU; aKCUOMBI
P P ™ https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CJICJICTBUS U3 HUX
[TousTie 00 aKCHOMATHYECKOM
9 0CTpOE cTepeoMe aKCHUo 5-Hepens Bubmiorexa IJOK
HOCTPOEHUH CT METPUU:; aKCUOMBI -
p p P https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUU U CIIEJICTBUS U3 HUX
[ToHrsATHE 00 aKCHOMATHUYECKOM
10 0CTpOE cTeEpEOME aKCHUo bubmmorexa TIOK
HOCTPOEHUH CT METPUU: HOMEI
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
B3anmHoe pacnosniokeHue npsiMbIX B
1 IIPOCTPAHCTBE: NEPECEKAOIIMNECH, 6 bu6mmoreka [{OK
-Hepens
napajuielibHbIE U CKPEIMBAIOLINECS https://m.edsoo.ru/1a2520f6
psiMble
[TapanneasHOCTh NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
12 napajuiejIbHBIE IPSIMBIE B bubmorexa LOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaLICIIbHOCTh TPEX
MPSIMBIX
[TapanneasHOCTh NPAMBIX U
13 IJIOCKOCTEW B TPOCTPAHCTBE: 7 bubnuorexa [JOK
. -Hepens
[TapannensHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ COHanpaBIEHHBIMA bu6mmoreka [JOK




CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B 8-eens bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapamienbHOCTb INIOCKOCTEH: bubnuoreka IIOK
17 9-Henens
[apajuieNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18{255
18 CBoiicTBa napasuieNibHbIX TIOCKOCTEN Bubmmorexa [IOK
p https://m.edsoo.ru/e504d656
[Ipocreiinne npocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTU: TETPad 10-Hepens bubmorexa [OK
yp - TeTPasap, A https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnesa
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 IT i 11-Hepe
OCTPOCHHE CEHEHIH HEASH https://m.edsoo.ru/ec26fe5d
KonTponbnas pabota mo teme
2 "[IpsimMble U TUIOCKOCTH B bubnuoreka LIOK
npocrpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJI0CKOCTE"
[TepieHAMKYASAPHOCTD MPSAMOUN U
23 HJI(E)CKOCTI/I'}II'IG I;'ICH UK IJ)'IH HbIE 12-Hepens bubmorexa LHOK
 TTCPTCHAKY AP A https://m.edsoo.ru/b19f6a5d
IIPsIMbIE B IPOCTPAHCTBE
24 [IpsiMble napasienbHbie U bubnuoreka [JOK
MEPIIEHIUKYJIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsimMble mapasnienbHble U 13-Hegens bubnuoreka [JOK
MEPIIEHIUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubmuorexa [JOK




HpHMOﬁ H IIIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

[Tpu3Hak neprneHIuKyIIpHOCTH

bu6mmoreka [{OK

27 . 14-Hepens https://m.edsoo.ru/79165d1
MPSIMOM M TUIOCKOCTH 5
Teopema o npsmoin bubmuoreka IIOK

28 .
MEPHEHINKYIIPHOU IIIIOCKOCTU https://m.edsoo0.ru/635¢5087
TeopeMa o TipssMOi

29 p p g 15-Hegens bu6mmoreka [IOK
MEPHEHINKYIIPHOU IIIIOCKOCTU https://m.edsoo.ru/bd3745f8

. bu6mmoreka [JOK

Teopema o npsiMoit

30 . https://m.edsoo.ru/7d18834
NEePHEHANKYISIPHON MIIOCKOCTH b
IlepnieHUKyISIP ¥ HAKJIOHHEBIE:

31 a(iTOHHI/IeyOT IT)quI/I 0 IIIOCKOCTH 16-Hepens buGnnorexa [IOK
p ? ’ A https://m.edsoo.ru/33¢477d3
paccTostHUE OT MPSMOU J0 TIIOCKOCTH
IlepnieHIMKyISIp ¥ HAKJIOHHEIE:

32 aCF::TO}IHI/IeyOT IT)OIJKI/I 0 MJIIOCKOCTH bubmorexa LHOK
P El ’ https://m.edsoo.ru/66fefadd
pacCTOsTHUE OT MPSIMOM J0 MJIOCKOCTH
IlepnieHMKyISAp ¥ HAKJIOHHEIE:

33 a(f::TO}IHI/IeyOT IT)OIIKI/I 0 IUIOCKOCTH 17-Hepens Bubmorexa ITOK
p ? ’ A https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSIMOM A0 MIOCKOCTH
[TeprieHAMKYISIp U HAKJIIOHHBIE:

34 aCcCTOSIHHE OT TOYKH JI0 IIJIOCKOCTH bubmiorexa HOK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT NPSMOM A0 MIOCKOCTH
VYTl B IPOCTPAHCTBE: YIOJI MEXITY Br6moreka LOK

35 . ' 18-Hepens https://m.eds00.ru/6b61b2b
MPSIMOI M TJIOCKOCTBIO 4

36 JIByTpaHHBIN YroJl, JMHEUHBIA yIOj bubnuoreka IIOK

IBYTPAaHHOTO yIiia

https://m.edsoo.ru/5fa0b3ce




JIByrpaHHBIN yTOJ, JMHEHHBINA YO

bub6mmoreka [JOK

37 19-Hepens
JIBYTPAHHOTI'O yIja A https://m.edsoo.ru/c7c777ed
IlepneHINKYISIPHOCTE IJIOCKOCTEH
38 I I/II)3HaK neynefl AKYIAPHOCTH IBYX bubmorexa HOK
p up FHIY D Ay https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHIUKYIISIPHOCTD IIJIOCKOCTEH
39 I I/II)SHaK neyneg HKVIISIPHOCTH JIBYX 20-Hepena Eubmiorexa HOK
p Up FHIY D Ay A https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
IlepneHIMKYIIPHOCTD INIOCKOCTEH:
40 i I/IjSHaK Heyneg UKYIISIPHOCTH JIBYX bubmorera [JOK
p Vp FHIY D By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEPHECHIUKYIIIPAX 21-Hepensa Bubmorexa OK
p p p JUKYJIAP A https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHECHIUKYIIIPAX bubmorera [JOK
p B p JUKY ISP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEPIEHTUKYIIIPAX 22-Hepens Bubmiorexa OK
p TPEX NCPICHAMKYILIp A https:/m.eds00.ru/9f246736
Konrpomnsnas padora mo remam
44 "[leprieHIUKYASPHOCTD NPAMBIX U bubnmoreka [[OK
wiockocTe" u "Yribl MexIy https://m.edsoo.ru/5b6971ef3
MPSAMBIMH U TJIOCKOCTAMM"
[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPAHHHKA,
45 BBINYKJIBIE U HEBBLITYKIILIE 23-Hepens bubmiorexa [JOK
y y - A https://m.edsoo.ru/2d24e873
MHOTOT'PaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
46 [Ipu3sma: n-yrospHas npu3Ma; rpaHu u bubnuorexa [IOK

OCHOBAHUS MIPU3MBI; IIpAMasd U

https://m.edsoo.ru/b4ad63ad




HAKJIOHHAA IIPU3MBI; OoKOBas u
IMOJIHAsA IMMOBEPXHOCTH IIPU3MBI

[Tapamtenenunen, NpsAMOYTOJIbHBIN

bub6mmoreka [JOK

47 . 24-Hepens
napajuleJIelUne] U ero CBOUCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojibHas nmupaMu/a,
IPaHU U OCHOBAHUE TUPAMUJIbL;
48 OOKOBas U II0JIHAS IIOBEPXHOCTh bubmotera [JOK
P . https://m.edsoo.ru/fblcdOas
MMpaMU/Ibl; IPABWIbHAS U yCeUEHHAsS
nipamMua
[IpaBunBHBIE MHOTOTPAHHUKH:
MOHSTUE TTPABUIBLHOTO
MHOI'OIpaHHHKA; IIpaBHILHAS IIpHU3Ma bu6mmoreka [JOK
49 P > TP p 25-Hepens H
U IIpaBUWIbHAs IUPAMULA; [IpaBUIIbHAS https://m.edsoo.ru/074c8865
TpEeyroJibHas MUpaMHuIa U
IIPaBWIbHBIN T€Tpadap; KyO
[IpeacraBnenue o MpaBUIbHBIX
50 MHOTOTPAaHHHUKAX: OKTad/I bubmmorexa [IOK
P | P, https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ip U UKOCAIP.
CummeTpust B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOUYKH,
IIPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubnuoreka LIOK
51 26-Hepnens
CUMMETPHUH B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajiejaenuneaax, npaBuiIbHbIX
MHOTOI'PaHHHUKAX
Brruncnenue s11eMeHTOB
52 MHOTOIPAaHHUKOB: pEOpa, quaroHaiIu Bubmorexa OK
P - peopa, ’ https://m.edsoo.ru/6¢cdbecef
YTJIbI
53 [Tnomanb 60KOBOM MOBEPXHOCTH H 27-Hepens bu6mmoreka [JOK

https://m.edsoo.ru/37d8415




MOJTHOM TOBEPXHOCTH MPSMOM
MIPU3MBI, TUIOIIA/(b OCHOBAHUH,

7
TeopeMa 0 OOKOBOM MOBEPXHOCTH -
MPSAMON MPU3MBbI
[Tnomanb 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU IPABHIBLHOM
54 MMAPaMUbl, TEOPEMA O IIIOIIAAN bubnmorexa [JOK
p 51 - Te0P HI a . https://m.edsoo.ru/5603¢30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI
55 KonTponbHas pabota mo Teme 28-Hegens bubnmoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5¢04
. bubnuorexa [JOK
IT
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
bu6mmoreka [JOK
57 O0BEM nupaMuabt 29-Hepena |  https:/m.edsoo.ru/235171b
3
N bubmuoreka [JOK
>8 OOBEM mupavu/Ip: https://m.edsoo.ru/f47dfefd
, bubnuorexa [JOK
30-
> OOBEM mHpaMH eI Heaen https://m.eds00.ru/79¢10312
, bubnuorexa [JOK
60 O0BEM mupavuip! https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O0BEM npU3MBI 31-Hepens | https:/m.edsoo.ru/7985360
8
Bbu6morexa [JOK
) ,
6 O0BEM mpu3MEI https://m.edsoo.ru/1e053890
63 O06BbEM TpU3MBI 32-Hepens bubmmorera [TOK

https://m.edsoo.ru/482d3f51




KonTponbhas pabota no Teme

bub6mmoreka [JOK

o4 "OO0BEMBI MHOTOTPAaHHUKOB" 1 https://m.edsoo.ru/28a6573¢
IToBTOpeHue, 060061IeHNE
CHUCTEeMAaTHU3aIus 3HAHUM. bubmuoreka [JOK
65 . 1 33-Hepens
[Toctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpeHue, 06061IeHNE
CUCTEMAaTHU3aLUs 3HAHUM.
66 Brruucnenne paccTosHUN: MEXTY | bu6nmoreka [JOK
IBYMsI TOYKaMH, OT TOYKH 10 IPSIMO, https://m.edsoo.ru/f7792ba9
OT TOYKHU JI0 MJIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS TPSIMBIMH
Bbu6morexa [JOK
67 Hrorosas koHTpobHAs paboTa 1 34-Hepens httns://m_edsoo.ru/b9 146be0
IToBTOpeHue, 060061IeHNE
CUCTEMaTHU3ALUS 3HAHUM.
Beruucnenue yrios: Mexy
68 CKPEILHUBAIOIIMMUCS MPSIMBIMU, 1 bubnmorexa HOK

MEXIy NMPSMOM U IUIOCKOCTBIO,
IBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IUIOCKOCTSIMHU

https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




JIucT BHeceHMSI H3MEeHeHu

Tema
3aHATHS 110
KTII

ara
3aHATHS TI0
KTII

[ara
dakTrueckas

[Ipnunna
KOPPEKTUPOBKHU

Cmoco6
KOPPEKTHPOBKH

Iloamuce
YUUTENA
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