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MHHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma ydeOHOTO Kypca «I'eomerpusp» 6a30BOro ypoBHS JJIst
obywatronmxcst 10  kmacca pa3paborana Ha  ocHoBe — DenepanbHOro
rOCYy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEAHEro oo1Iero o0pa3zoBaHusl,
C yu€TOM COBpPEMEHHBIX MHpPOBBIX TpEOOBAHUN, TMPEABABIBIEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHUIO, U TPATUIMA POCCUHUCKOTO OOpa3oBaHUS.
Peanmmzanus nmporpamMmpl 0OeCTICUMBACT OBJIAJICHUE KITFOYEBBIMH KOMITCTCHIIUSIMH,
COCTABIIIOIIMMU OCHOBY [IJIsI CaMOPa3BUTHsI M HEMPEPHIBHOTO 0O0pPa3oBaHUA,
IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOIO W TIO3HABATEIILHOTO Pa3BUTHSI
JUIHOCTH 00YyYarOIIIXCSI.

HEJIM UTBYYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOro Kypca TeOMEIpUM Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusi OOyCJIOBJI€HA MPAKTUYECKON 3HAYMUMOCTHIO METANpEIMETHBIX H
NPEIMETHBIX PEe3yIbTaTOB OOYYEeHHMS TEOMETPHUU B HAMPAaBICHUH JIMYHOCTHOTO
pa3BuTHs OOyJaronmxcs, (GpopMupoBaHHS (PYHKIIMOHATLHOM MaTeMaTHYeCKOn
TPaMOTHOCTH, M3Y4YEHHS APYTUX YUEOHBIX TUCIUIUIMH. Pa3BuTre y o0ydarommxcs
NPaBUWIbHBIX MPEACTABICHUNA O CYIIHOCTH U TMPOUCXOKICHUU TeOMETPHIECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATLHOTO M HICATHHOTrO, XapakTepe OTPaKCHUS
MAaT€MAaTHYECKOM HAyKOM SIBJICHUM M TPOLECCOB PEATBHOIO MHUpPA, MECTE
TEOMETPUHU B CUCTEME HAyK W POJIM MAaTEMaTHUYE€CKOTO MOJACIUPOBAHUS B HAyYHOM
MO3HAHUH U B TIPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yUalMXCs, a TaKkKe Ka4eCTB MBIIUICHUS, HEOOXOMMMBIX MJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpus siBnsiercss oAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHus, TaKk Kak OOECHeYMBAeT BO3MOXKHOCTh HM3YUEHHS Kak
JTVCIATIINH €CTECTBEHHO-HAYYHOUM HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIEHHE, (OPMUPYEMOE MPU HU3Y4EHUH OOy4YarOIIMMUCS
HOHSITUAHBIX OCHOB T'€OMETPUH U NMOCTPOSHUH LIEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ/I€ pEUICHUS TeOMETPMYECKHX 3a/a4, YMEHHE BBIIBUTATh M OINPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJb3YIOTCS TPHU PEIIeHUH 3a/1a4 eCTECTBEHHO-
HAYYHOTO [IMKJIA, B YaCTHOCTH U3 Kypca (U3UKHU.

YMeHne OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTaX AeITeTbHOCTH uenoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHU U
OPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLMajJbHOro ObITHs, (opma
OTPaKEHUSI OKPYXKAIOIIETO MHUPA, YCJIOBHE YCIEHUIHOTO MO3HAHWS M aKTUBHOTO
npeoOpasoBaHusi  ACWCTBUTENbHOCTH. OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BENUHSIET pa3Hble BUAbBI YYEOHOM U TPYIOBOW JesATENHHOCTH,



SBIISIETCS. OJHUM W3 TPO(ECCHOHATBHO BaXKHBIX KAuyecTB, MOSTOMY aKTyalbHa
3amaya (QOpMHUPOBaHUS y OOYYAIOIMXCS MPOCTPAHCTBEHHOIO MBIIUICHUS Kak
Pa3HOBUJIHOCTU OOpa3HOTO MBIIUIEHUST — CYIIECTBEHHOTO KOMIIOHEHTa B
HNOATOTOBKE K MPAKTUYECKOU AESATENLHOCTH [0 MHOTUM HAITPaBJICHUSIM.

Llens ocBoeHus mporpammbl yueOHOro kypca «l'eomerpus» Ha 6a30BOM
ypOBHE OOydeHHsi — 001Ieo0pa3oBarelbHOE W OOLIEKYJTYPHOE pPa3BUTHE
oOydaronmxcst — 4depe3  oOecredeHHe  BO3MOXKHOCTH — NPUOOpETEHUs U
UCIIOJIb30BAHNUSL CUCTEMATUYECKUX TEOMETPUYECKUMX 3HAHUA W JICWCTBUM,
creqU(pUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJOJLKEHUs 00pa30oBaHUs
110 CNEUUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCTIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma 1o reomerpur Ha 0a30BOM YpOBHE TpeAHa3HaY€Ha JJIsl
00yYarolMXcsl CPEAHEN 1IKOJIbI, HE MCTIBITHIBABIIMX 3HAUUTEIbHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOIO obuiero oOpasoBaHusi. Takum oOpa3om, oOyuarommecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUThH OOIME MAareMaTHUYE€CKUE YMEHMsI, CBSI3aHHBIC
co crneuupuKkod TeoOMETpUM M HEOOXOIUMBbIE [JIsI KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOKHOCTh M3YYHUTh I€OMETpHIO OoJiee
rIyOOKO, €CiaM B JajdbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T'€OMETPUUECKHUX
3HAHUAX B MPO(HECCUOHATBHOM AEeSITETLHOCTH.

JlocTikeHre 1eaM  OCBOEHHUS MpOrpaMMbl OOECHEUMBACTCS PEIICHUEM
COOTBETCTBYIOUMX 3afad. llpuopurerHbIMuM 3amayaMu  OCBOEHHUS  Kypca
«I"eomeTpumn» Ha 6a30BoM ypoBHE B 10 Kiacce sBISIOTCS:

e (opMupOBaHUE TPEACTABICHUS O TEOMETPUUM KAaK 4YacTh MHUPOBOM

KYJIbTYpbl U OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOILIUM MUPOM;

e (opMupOBaHUE MPEICTABICHUS O MHOTOTPAHHMKAX W Tejax BpallleHUs
KaK O BOXHEUIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJISIIONMX OMHUCHIBATDH
Y U3y4aTh Pa3HBIE SBJICHUS OKPYXKAIOIIEr0 MUPA;

e (opMupoBaHME YMEHHUS paclo3HaBaTb Ha YEPTEkKaX, MOJENAX U B
PCAIbHOM MUPC MHOT'OI'PAHHUKHU W TCJIa BPAILICHHW

e OBJIQJICHWE METOJAMM PELICHUS 33Ja4 Ha MOCTPOCHUS Ha M300paKEHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHE YMEHUS OINEPUPOBATH OCHOBHBIMH TMOHSITHSIMH O
MHOT'OTPpaAHHHUKAX U TCJIaX BPpAIlICHHA U UX OCHOBHBIMU CBOI‘/JICTBaMI/I;

e OBJAaACHHUC AITroOpuTMaMu PCHICHUSA OCHOBHBIX THUIIOB 3agad,
dbopMHUpOBaHHE YMEHHS TPOBOAUTH  HECJIOXKHBIC JI0OKa3aTelIbHbBIC
pacCyXJeHUs B XOJIe PEIICHUS CTEPEOMETPUUECKUX 3ajad M 3a1ad C
PaKTUUYECKUM COJIepKaHUEM;

e pa3BUTHE  HUHTEJUIEKTyaJdbHBIX WU  TBOPYECKMX  CIOCOOHOCTEH
oOydJaronmxcsi, TMO3HABaTeIbHOM  AaKTMBHOCTH, HCCJEIOBATEIbCKHUX
YMEHUU, KPUTUYHOCTH MBIIUIEHUS,



e (dopmupoBaHUE (YHKLIMOHAIBHOM IPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUM: yMEHHME pACHO3HABATHh MPOSIBICHHA TEOMETPHUUYECKUX
HNOHSATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAIbHBIX IKU3HEHHBIX
CUTyallUX W MPU U3YyYEHHM JPYrHX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
r€OMETPUM U CO37aBaTh N'€OMETPUUECKUE MOJENH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN anmapar JJsl PEHICHHs MPaKTUKO-OpPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATh II0JTyYEHHBIE PE3YJIbTAThI.

OTImunTeNnbHON OCOOCHHOCTHIO TMPOTPAMMBI SBIISIETCS BKIIOYEHHE B KypC
CTEpEOMEIpUM B Ha4daJle €ro M3Y4dEeHHs 3a1ad, pelaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, ¥ ONIPEIEIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUMECKOTO M MPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJMPYET NPOTEKAHNE MHTYUTHMBHBIX NPOLIECCOB, MOTUBUPYET K
JNaJbHEUILIEMY U3YUYECHUIO IPEAMETA.

[Ipennourenue oTAAETCS HATJISAJHO -KOHCTPYKTUBHOMY METOy OOY4€HHUs, TO
€CTh TEOPETHUUYECKHE 3HAHUS MMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH IPEIMETHO -
IIPAKTUYECKOW JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUUA Y
ydalmxcsi B Kypc€ CTEPEOMETPUM NPOBOAUTCSA 3a CUET pEIIEHUS 331a4 Ha
CO3JJaHUE  MPOCTPAHCTBEHHBIX O00pa3oB W  3amady HA  ONEpPUPOBAHUE
NPOCTPAaHCTBEHHBIMU OOpazamu. Co3naHue obOpaza MNpPOBOAUTCS € OMOPOM Ha
HarjsiJHOCTh, a OIIEPUPOBAHHME OOpa3OM — B YCJIOBUSIX OTBJICUEHHUS OT
HarJIs1THOCTH, MBICJIEHHOTO M3MEHEHUS €r0 UCXOJHOTO COAEPKAHUSL.

OcHoBHbIE cojiepKarenbHble JIMHUM Kypca «l'eomerpumw» B 10 Kiacce:
«MHuororpanHukn», «IIpsMbple U TJIOCKOCTH B MPOCTpaHcTBe». DopmupoBaHue
JIOTHYECKUX YMEHHUW PACIIPEAENSAETCS HE TOJBKO IO COAEPIKATENbHBIM JIMHHUIM, HO
U TI0 To1aM 00y4eHUs Ha YPOBHE CpeaHero o0iero oopa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETICTBYIOIIECE NPEIMETHBIM pe3yJibTaTaM
OCBOCGHMSI pabouell MporpaMMbl, paclpeAeNéHHbIM M0 TrojaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM OOpa3oM, 4UTOObl OBJAJIEHUE TE€OMETPUUECKUMHU
MOHATHSMHM M HABBIKAMHU OCYLIECTBIISJIOCH TMOCIEN0BATENILHO U MOCTYIATENBHO, C
COOJIIO/IEHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIOUAIUCH B
OOIIyI0 CHCTEMY T'€OMETPHUYECKUX MPEACTABICHUN OOyJarolMXCs, pacumpss H
yrayosisst e€, o0pa3ysi MpoYHbIE MHOKECTBEHHbBIE CBSI3M.

MECTO YYEBHOT O KYPCA B YYEBHOM IUIAHE

Ha u3ydenue reomerpun oTBoAMTCsA 2 yaca B Hememo B 10 kimacce — 68
94acoB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHpIE  TNOHATHA  CTEpEOMETpUM. To4ka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBo. [loHATHE 00 aKCMOMATUYeCKOM TMOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOE pacmosioKEHUE MNPsSMBIX B IPOCTPAHCTBE: IIEPECEKAOIIMECH,
NapajuleJibHbIe W CKpemmBaronmecs InpsiMble. [lapaimenbHOCTH NPSAMBIX U
IUVIOCKOCTE B MPOCTPAHCTBE: NapajUleJbHbIE MpPsMbIE B  IPOCTPAHCTBE;
NAapAUICIILHOCTh TPEX MPSIMBIX; MMAPAUIENBHOCTh NMPSAMOM M IUIOCKOCTU. YTUBI €
COHAIPABJICHHBIMA CTOPOHAMM; YIOJI MEXIYy HpPSMBIMA B IPOCTPAHCTBE.
[lapayenbHOCTH  IUIOCKOCTEW: — MHapajulesibHblE  IUIOCKOCTH;  CBOKMCTBA
napajulebHbIX MJIOcKkocTe. Ilpocrtelimme nNpoCTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTHU: TETPadIp, KyO, mapauiesienune 1; oCTPOCHUE CEUEHUH.

[lepneHAUKYJIIPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIIEHIUKYJSPHBIE NPSMbIEC B
IIPOCTPAHCTBE, IMPSIMbIE NApaJUICIbHbICE W NEPHEHAUKYJSIPHbIE K IIOCKOCTH,
IIPU3HAK TMEPIEHAUKYSIPHOCTA TMPSIMOM M IUIOCKOCTH, TEOpeMa O MpsiMOM
NEPNEHAUKYIAPHON TUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXIAY MNPSAMOU H
IUIOCKOCTBIO;  JIBYTPAHHBIM  YIrOJI, JIMHEWHBIM YIOJ  ABYTPAHHOTO  YIJia.
[lepnieHAUKYJISIp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 MIOCKOCTH, PacCTOSTHUE
OT TOpAMOM  JO  IUIOCKOCTH,  MpOEKUuuss  (QUryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  IUIOCKOCTEW: NPU3HAK  NEPHEHAUKYJSIPHOCTH  JIBYX
iockocTet. Teopema o TpEX NEPIEHINKYIIAPax.

MHororpaHHuKu

[loHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOTpaHHuKa. [Ipusma: N-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U
I10JIHAA [IOBEPXHOCTH IIPU3MBL [Tapamenenunen, MIPSAMO YT OJIbHBIU
napajienenunes M ero couctsa. Ilupamupa: N-yrosbHas nupaMuaa, rpaHd U
OCHOBaHME MUPaMU/IbI; 00KOBas U MOJIHAsI IOBEPXHOCTh MUPAMMJIBL; PABUIIbHAS U
yceu€éHHas nupamuaa. OJEMEHTbl Mpu3Mbl W nHupamuabl. lIpaBuibHbIE
MHOTOTPAaHHUKHU: MOHATUE MPABUIBHOTO MHOTOTPAHHUWKA; NpaBWJIbHAS MpU3Ma U
NMpaBWibHAsA NHPAMUIA; NpaBWIbHAS TPEYTOJIbHAs NHUpaMUa W TPABWIbHBIN
Terpadap; KyO. I[IpenctaBieHue O TNpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
nonekasap 1 nkocaxap. CedeHus NpU3Mbl U MIAPAMUIIBI.

CummMeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIILHO TOYKH, MPSMOM,
IUVIOCKOCTU.  JJEMEHTbl CHUMMETPUM B  NOHUpaMuaax, MNapaulesenuIe1ax,
IIPABUJIbHBIX MHOTOTPAHHUKAX.



Bbruncrienue 53JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, JMAroHaaM, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTHM M MOJHOW MOBEPXHOCTU NPAMONM MPU3MBI,
IUIOIIAb OCHOBAaHUH, TeopeMa O OOKOBOM MOBEPXHOCTH TMPSIMOW MPU3MBI.
[lmomans OOKOBOM TIOBEPXHOCTH M TIOBEPXHOCTH TPABUIIBHOW TMHPaMUJIBI,
TeopeMa o IUomanau ycedéHHor mmpamuael. [lonstne 006 o0béMe. OO0BEM
MUPaMU/IbI, TIPU3MBI.

[logoOuble Tema B mpocTpaHcTBE. COOTHOWICHHS MEXKAY IUIOIMIAAIMU
NOBEPXHOCTEN, 00BEMaMU MOA0OHBIX TE.

INIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIudHOCTHBIE pE3yNbTaThl OCBOEHHUS TPOTPpaMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepHu3yroTCs:

I'paknanckoe BoCIIMTaHUE:

c(hopMHUPOBAHHOCTHIO TPAKIAHCKOHN TIO3UITUH 00YUaIOIIETOCsS KaK aKTHBHOTO
U OTBETCTBEHHOTO YJIEHA POCCUIHCKOrO0 OOIINECTBa, TMPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUM,
MpOLeyp TPaKIAHCKOro oOImecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM
B3aMMOJICIICTBOBATh C COILMAILHBIMU MHCTHUTYTAMHM B COOTBETCTBMM C HX
GYHKIMSIMU ¥ HA3HAYCHHUEM.

IlaTpuoTHYecKkoe BOCIMTAHUE:

c(opMHUPOBAHHOCTHIO POCCHICKOM TPaKIaHCKOW MACHTUIHOCTH, YBAKCHHS K
MPOLIIOMY M HACTOSIIEMY POCCUMCKOM MATEMAaTUKH, IEHHOCTHBIM OTHOIIIEHHEM K
JIOCTHKEHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUHMCKOW MAaTEMATHYECKOM IIIKOJIBI,
K HCTOJIb30BAHUIO ATHX JOCTIDKEHUH B JPYrUX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoa;
C(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OJTUYECKOTO  IOBEICHUSA,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKH U JIEITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B MOCTPOCHUE YCTOMIMBOTO OYTYIIIETO.

JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOUas 3CTETUKY MaTEMaTU4ECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a71a4, peLIEHUH, pacCyXICHUN;
BOCHPUMMYHMBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3znyecKoe BOCIIMTAHUE:

C(hOpMUPOBAHHOCTBIO YMEHHUSI TIPUMEHSITh MareMaTUyecKue 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOT0 00pasza KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS



K CBOEMY 3/I0OPOBBIO (3I0POBO€ MUTaHUE, COATAHCUPOBAHHBINA PEXUM 3aHATUN U

OT/bIXA, peryisipHas buzmaeckast AKTUBHOCTH ); buzmIecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHIX CIIOPTHUBHO -03JI0P OBUTEIILHO M
JEATENIbHOCTHIO.

Tpyaosoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTU TPYIOJIOOUS; UHTEPECOM K
pa3nuuHbIM  cpepaM  NPO(ECCHOHATBHOM  JCATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOM M e€ TPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeir mpodeccud W peaTu30BbIBaTh COOCTBCHHBIC >KM3HEHHBIC TUIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K  MAaTeMaTH4YEeCKOMY OO0pa3oBaHHIO U
caM0o00Opa30BaHMUI0 Ha TMPOTSHKEHUHU BCEH KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMAaTUYECKON HAMpaBICHHOCTH.

IKOJT0rH4ecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTUUECKON KyJIbTYphl, MOHMMAHUEM BIIMSHUS
COIMATIbHO-KOHOMHYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOAHON U COIHATIBHOM
Cpedbl, OCO3HAaHMEM TIJ00aTbHOTO  XapakTepa HSKOJOTMYECKHX MpodJieMm;
OpHEHTAllME Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU Uil pelieHus 3aaad B
oOnmacTi OKpYyKaroled Cpeabl, IUIAHUPOBAHMSI TMOCTYIIKOB U OIGHKA HX
BO3MOYHBIX MOCJIEACTBUM JJIs1 OKPYKAIOILLIEN CPEIBI.

LleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTUSA HAayKH ©  OOIIECTBEHHOW TPAKTHKH, TMOHUMaHHEM
MaTeMaTHYeCKOW HayKd Kak cQepbl YellOBEYECKOW JAEATeNbHOCTH, JTaroB e
pPa3BUTHUS W 3HAYUMOCTH JJII Pa3BUTHSl [MBUJIM3AIMH, OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTypOl Kak CpEICTBOM TMO3HAHUS MUPA,;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIIENOBATEILCKYIO NEITEIHbHOCTh
WHIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS MPOTpPaMMBl y4eOHOTO TpeaMera
«MaremaTuka XapaKTepU3yITC OBJIaJICHUEM YHHUBEPCATbHBIMH
NO3HAGAM ENbHBIMU  OCUCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHIMU
OeliCmeUsiMU, YHUBEP CATIbHBIMU Pe2YISAMUBHBIMU OellCMEUSIMU.

1)  Vuusepcanvnvle  nosnasamenvmuvle — Oelicmeusi, — 06ecneuU8aOm
Gopmuposanue 06a308bIX KOCHUMUBHBIX NpoOyeccos obyuanuwuxci (océoerue
MEMO008  NO3HAHUSL  OKPYHCAIOWe20 — Mupd;  NpuUMeHeHue  JOSUYECKUX,
uccne008amenbCKux onepayuil, ymeHut pabomamas ¢ ungopmayueli) .

ba3oBble Jiornyeckue 1elcTBUS:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN MaTEMaTU4dECKIX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXIY MOHATUSMHU, (POPMYIHUPOBATH
OTIpE/ICNICHHsI ~ TOHSATHH; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaccu(UKalyy, OCHOBAHHS i OOOOINEHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOAMMOTO aHAIN34,;

BOCIIPUHUMATh, (POPMyIHMpOBaTh W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpJUTEIIbHBIE W OTpUIATEIbHBIC, CIUHUYHBIC, YaCTHbIE W OOIIWE;
YCJIOBHBIC;

BBISIBIITh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBI3M U
npoTHBOpeurs B (akTaxX, [aHHBIX, HAOIMIOJACHUSIX W YTBEPHKICHUSAX;
npensiaratb  KPUTEPWHM U1 BBISBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPECUNI;

JieNaTh BBIBOJIBI C HWCTIOJB30BAHHWEM 3aKOHOB JIOTUKH, JECTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3aKIFOUSHHUH 10 aHAJIOTHH;
OPOBOJIUTH  CaMOCTOSITEIbHO  JIOKa3aTelnbCcTBA  MaTeMaTHYECKHUX
YTBEPKIAEHUH (MPsSMbIE ¥ OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITHIO,
NPUBOJIUTH TPUMEPbl W KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS 1 BBIBOJIBI,

BBIOUpATh CIHOCOO pelieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HauWOoJee MOAXOIANMA C Y4ETOM
CaMOCTOSITEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciea0BaTeIbCKHE 1€ MCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJEN0OBATENbCKUIT MHCTPYMEHT O3HAHUS,
dbopMynpoBaTh BOMPOCHI, (DUKCUPYIOIIME MPOTUBOpEUHE, MpoOseMy,
yCTaHaBIMBaTh  MCKOMOE€ W  JaHHOe, (OpPMHUpPOBaTH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTD CaMOCTOSITEIILHO CIUJIAHUP O BaHHBIH HKCIIEPUMEHT,
UCCIIC/IOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
oObeKTa, SIBJICHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
oOBbeKTaMu, SIBICHUSMHU, ITPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTH OOOOIIICHHSI W BBIBOJIBI TI0 PE3yJIbTaTaM
NPOBENEHHOTO HAOJIONEHUSA, WCCIIENOBAHUS, OILIEHWBATH JTOCTOBEPHOCTDH
MOJIy4YE€HHBIX PE3YJIbTaTOB, BEIBOJOB U 0000ILIEHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMpollecca, a TaKKEe BbIJIBUraTh
MPEANOJIOAKEHHSI O €r0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATE JAePUIIUTEI WHOOPMAIIUH, JAHHBIX, HEOOXOAWMBIX JJIT OTBETA
Ha BOTIPOC U JIJIsl pEIICHUS 3a/1a4H;



2)

BBIOMpaTh  MH(OpMAIMIO W3  HCTOYHMKOB  Pa3JUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH WHOOPMAIIUIO
pa3IMIHBIX BUJIOB M (JOPM MPEICTABICHUS;
CTPYKTYpHpOBaTh MHQPOPMAIINIO, TIPEACTABIATh €€ B pa3JIMUHBIX (hopMax,
WUTFOCTPUPOBATH TPaPUUECKU;
OIICHUBATh HaJI&KHOCTh uHpOpMaIUu 1o CaMOCTOSITEIbHO
c(hopMyTMPOBAHHBIM KPUTEPHSIM.

YVnusepcamnvie KoMMyHukamueHwvle Oelicmeus,  00ecnevusaom

CchoOpMUP 0OBAHHOCMb COYUATBHBIX HABLIKOE 00YYAOUJUXCHL.
Oo0menne:

BOCIIPUHUMAaTh U  (POPMYJIMPOBaTh CYXIECHUS B COOTBETCTBUHU C
YCJIOBHUSIMU U LEISIMH OOLLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U NUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
X0y peUIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yibTar;

B X0J1€ 00CYKJI€HUs 33]]1aBaTh BOIPOCHI 10 CYIIECTBY OOCYK/1a€MOM TEMBI,
npo0JIeMBbl, pelIaeMoi 3a/1a4u, BRICKa3bIBAaTh UIEH, HAIICJICHHbIE HA MIOUCK
pElICHUs; COMNOCTaBISITh CBOM CYXKIECHUA C CYXKICHUAMH JAPYrUX
YYaCTHUKOB Aualiora, OOHAPYKMBATh PA3JIMYME U CXOJCTBO MO3UIMIL; B
KOppeKTHOU popMe (hopMyIUpoBaTh pa3HOTIIACHSI, CBOU BO3PAXKEHHUS;
NOPEACTaBIsATh  pe3yiabTaTbl  pEUIeHUs  3a7aud,  HKCIEPHUMEHTAa,
UCCIICIOBAHUS,  MPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUSI C YUETOM 3a/1a4 PE3EHTAMN 1 OCOOCHHOCTEN ayIUTOPUH.

CoTpynHu4ecTBO:

3)

NOHMMAaTb M WCIOJIb30BAaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHIUBUIYaJIbHOUW paOOThI MPH PEIIeHNN Y4eOHBIX 3a1a4; MPUHUMATD 11eJ1b
COBMECTHOM JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacnpeaeNaTh BUbl padoT, TOTOBAapUBATLCS, 00CYKIATh MPOLECC
U pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIbKUX JIFO/ICH;
y4acTBOBATh B IPYIIOBBIX opMax paboTsl (00CyXaeHHs, 0OMEH MHEHUH,
«MO3TOBBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOK YacTh pPabOThl U
KOOpJMHHUPOBATh CBOM JIEUCTBHUS C JIPYTUMHU YJI€HAMU KOMAaHIbI;
OIICHMBAaTh Ka4€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(hopMyIMpOBaHHBIM y4aCTHUKAMU B3aUMOACHCTBHUS.

Vuueepcammnuvie  pecynamuenvie  Oeiicmeus, obecneuuearom

Gopmuposanue CMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU .
Camoopranmsanus:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 3a/1a49H, BHIOUPATH CTIOCOO PEIICHUS
C y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHUIN C Y4ETOM HOBOM
uH(pOpMaITUH.

CaMOKOHTPOJIB:

e BIIQJICTh HAaBbIKAMU T[I03HABATEIbHOW pe(IeKCUU Kak OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUIA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB;
BJIQJIETh  CHOCO0AMU  CaMOINPOBEPKH, CAMOKOHTpPOJ mpoliecca |
pe3yJbTaTa peleH!s] MaTeMaTUYECKOM 3a/1a4uH;

e TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPU PEIIECHUU
3a/laul, BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAIICHHBIX OIMOOK, BBISBJICHHBIX TPYIHOCTENH;

e OILIGHUBAThb COOTBETCTBUE pe3yJibTaTa LEIUM U YCJIOBHUSIM, OOBSACHITH
NPUYUHBI JTOCTHKEHUSI WM HEIOCTHXKEHUS! Pe3yJIbTaToOB JESTEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, TIPSAMast, IIIOCKOCTb.

[IpuMeHsSITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IPHU PELICHUU
reOMETPUUYECKHUX 3a7a4.

OnepupoBatrh NOHIATHSIMU: NAPAVIEIBHOCTh U MEPIEHIUKYIAPHOCTD HNPSMbBIX
Y TUIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pACHOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TNOHATUSMU: JBYTPAHHBIA YIoJl, TPaHU ABYTPAHHOIO YIJIa,
pedpo ABYIPAHHOTO yrJiia; JIMHEHHBIM Yroj JBYIPAHHOTO YIJIA; IpagycHas mepa
JBYTPAHHOTO YTJIa.

OnepupoBaTh TNOHATHSIMHU: MHOTOTPAHHHUK, BBIMYKJIbIM W HEBBITYKIbIN
MHOTOTPAaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPaBUJIbHbI MHOIOI'PaHHHUK.

Pacno3HaBarb OCHOBHbIE BHJbl MHOTOTPAHHUKOB (IUpamMuza; MpU3Ma,
IpsIMOYTOJIbHBIN Napajuienenunesn, Kyo).

KnaccuduumpoBars ~ MHOTOTpaHHUKM,  BbIOMpas  OCHOBaHMS IS
KjJaccu(uKauuy (BBIMYKIIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TPaBUIbHbBIC
MHOTOTPAaHHUKU; IPSIMbIEC U HAKIIOHHBIE MPU3MbI, Tap AJUICIICITUIIE b ).

OnepupoBaTh NOHATUSMU: CEKYILAs TUIOCKOCTh, CEYEHNE MHOT'OTPAHHUKOB.

OOBICHITH MPUHIUIIBI IOCTPOEHUS CEUCHUMN, UCTIONB3Ys METO]I CJIEJIOB.

Ctpouth CceyeHUS MHOTOTPAHHHUKOB METOAOM  CJIEZOB, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYP: BUA
CBEpXy, COOKy, CHIBY.



Pewmarp 3aaun Ha HaX0K1€HUE FEOMETPUUECKUX BEJMUMH N0 00pa3laM Win
QITOPUTMaM, IPUMEHSAA H3BECTHBIC AHWINTUYECKUE METOABl IIPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCJICHUE PACCTOSIHUM MEXIY ABYMS
TOYKAMM, OT TOYKHM [JO MpPSMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAOIIMMHUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaX0K/I€HWE TEOMETPUUYECKUX BEIMYUH TI0 00pa3LaM Wiu
QITOPUTMaM, IPUMEHSAA H3BECTHBIC AHWINTUYECKUE METOABl IIPU PEIICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3a0ad Ha  BBIYHCJICHHE YIJIOB  MEXAY
CKPCIIMBAOIMIMMUCS NPSIMBIMH, MEXAY TMPSAMOM U  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTIMU, IBYTPaHHBIX YTJIOB.

Bbruucasite 00bEMBI U TUIONIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IPU3Ma,
nupamMuaa) ¢ [OpuMEHeHHeM (OpPMYN; BBIUMCISATh COOTHOILLIEHUS MEXIY
IUIOLIAAIMH IOBEPXHOCTEH, 00BbEMaMU NOJOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh MOHATUSMHU: CUMMETPUS B TPOCTPAHCTBE;, UEHTP, OCh M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUH (DPUTYPBI.

W3Bnekats, npeoOpa3oBbIBaTh M HUHTEPIPETUPOBATh MHGOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPECTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

[IpumensTh reoMeTpudeckue QaxkTbl AJI1 PEIICHUS CTEPEOMETPUIECKUX
3a/1a4, NPEANOIAraroMX HECKOJIBKO IAroB PEUICHHMsI, €CJIM YCJIOBUS PUMEHEHHUS
3aJ1aHbl B SIBHOU (popMme.

[IpuMeHATh  OpOCTEHIIME MPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI NIPU PELICHUH CTEPEOMETPUYECKHUX 3a/1a4.

[IpyBOAMTE TPUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEH B MPUPOAE M
YKU3HU, PACTIO3HABATh NPOSBJICHUE 3aKOHOB FT€OMETPHH B UCKYCCTBE.

[IpuMeHATh TOJYyYEHHbIE 3HAaHUS HAa MPAKTHKE: AHAJIW3UPOBATH PEATbHBIC
CUTyallUM W TPHUMEHSATHh HM3YYEHHbIC IIOHATHS B TPOLIECCE IOWCKA PEIICHUA
MaTeMaTUYeCKu CQPOPMYJIUPOBAHHON MPOOJEMbl, MOJICIMPOBATh pealbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEI0BaTh IOCTPOEHHBIE MOJEIU C
UCII0JIb30BaHUEM FeOMETPUUYECKUX MOHATUH U TEOpEM, arnapara areOpbl; pemaTh
MPaKTUYECKUE 337]a4 U, CBSI3aHHBIE C HAXOXKIEHUEM I'€OMETPUYECKUX BEJTMUMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeJioB U TeM (mud poBbie)
Kontpoabhubie | [lpakTnueckue
n/n NPOr pAMMbI Bcero o0pa3oBare/bHBIC
padoThI padoThl
pecypcsl
bu6mmoreka [IOK
1 Baenenue B crepeomeTpuio 10 https ://m.edsoo.ru/1c209e37
[IpsiMbI€ M MJIOCKOCTH B IPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[lapannenbHOCTb MPSAMBIX U IIIOCKOCTER https //m.edsoo.ru/1c209e37
3 [lepieH UKy SIpHOCTD IPSAMBIX U 19 bubnnoreka LIOK
IIJIOCKOCTEN https //m.edsoo.ru/1c209e37
Bbu6nunoreka [JOK
4 VYIibl MEKY NPSMBIMU U TJIOCKOCTSIMHU 10 1 https //m.edsoo.ru/1c209e37
bu6nmoreka [JOK
S Mrororpantiii 1 1 https ://m.edsoo.ru/1c209e37
i bubmuoreka [IOK
6 OBLEMEI MHOTOTPaHHHAKOB 9 1 https ://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHMSA, PACCTOSTHUS U YIJIbI 4 1 buomorera LIOK
P ' P 4 https ://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68 5 0
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IHHOYPOYHOE INTAHUPOBAHHE

10 KITACC
KoauvecTBo yacos JIeKTPOHHbIE
Ne Hpakru | Jara uudg poBbie
Tema ypoxka KouTtposibh P op
n/n Bceero yecKue u3y4deHusi | oOpa3oBaTesibHbIE
ble padoThI
padoThI pecypchol
OCHOBHBIE MTOHSTHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, I0CKOCTh, TpocTpancTBo. [IpaBua
1 M300paKEHUS Ha PUCYHKAX: H300paKeHUsI 1 bubmmorera LIOK
p . PHCYHKAX: p https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapalIeIbHBIX MPSIMbIX
(OTpe3KOB), CepeIUHBI OTpPE3Ka
5 [lonsTus: nepecekaroyecs NI0CKOCTH, 1 bu6mmotexa LIOK
IepeceKaroecs npsamas U miI0CKOCTh https //m.edsoo.ru/2d8a9c99
3 [lonsTus: nepecekaronmecs NI0CKOCTH, 1 bu6mmotexa LIOK
nepeceKaropecs npsiMasi u MIoCKOCTh https ://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHre
4 MHOTOTPaHHUKOB Ha FI:/IC Kax, Ha ’ 1 bummorexa TIOK
P PHCYHKAX, https ://m.edso0.ru/a63959%d
MTPOCKIIMOHHBIX YepTEkKAX
HauanbHble cBeneHus o Kyoe 1 mupamuie, ux
5) a3BEPTKU U MOJIETH Ceq}:ims[ ’ 1 buomorexa TIOK
pasBep AICITH. https ://m.edsoo.ru/b30dff 38
MHOTOTPaHHHUKOB
HauanbHble cBeeHUs 0 KyOe U mupamuie, ux
6 a3BEPTKU U MOJIETH Ceq}:zm;l ’ 1 bubmmorera LIOK
passep AT https //m.eds00.ru/3d8ffd32
MHOTOTPaHHHUKOB
[onsiTre 06 akCMOMaTUUYECKOM MMOCTPOCHUH
7 CTEepEOMETPHUU: AKCHOMBI CTEPEOMET pI/II/I u 1 buomiorera [OK
p PHH: P p https ://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
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https://m.edsoo.ru/0cc5c4fe

[onsTHE 006 aKCHOMATUYECKOM TOCTPOSHUHU

8 CTEPEOMETPUU: AKCUOMEBI CTEPEOMETPUH U bubmorexa LIOK
p PHH: p p https ://m.edso0.ru/239c8ch4
CIIEICTBUS U3 HUX
[ToHsiTHEe 00 aKCMOMATHYECKOM IMTOCTPOCHUH
9 ] bubnuorexa IIOK
CTEPEOMETPH U : AKCHOMBI CTEPCOMETPHH H https //m.edso0.ru/65c6b106
CJICACTBUA U3 HUX
[ToHsiTHEe 00 aKCMOMAaTHYECKOM ITOCTPOCHUH
10 Ak bubnuorexa IIOK
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH H https //m.eds00.ru/258fc245
CIIEICTBUS U3 HUX
B3aI/IMHOC ACITOJIOKCHUC IIPSAMBIX B
11 P ‘ P bubmorexa LIOK
TIPOCTPAHCIBE. IICPECCKAIOLIACC, https ://m.edso0.ru/1a2520f6
MapaJijIeNIbHbIC ¥ CKPCIIMBAIO I ECS MTPSMBIC
[TapamnensHOCTS MIPAMBIX U IIOCKOCTEN B
12 IT ECT AHCTBC: 114 lTa).]'I CJIBHBIC ITPSIMBIC B BI’IGJH/IOTCKa HOK
poctp - fapajier p i https ://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NAPAIUIEIIBHOCTD TPEX MPAMBIX
Ha AJIJICJTIBHOCTD IIPAMBIX U HJ'IOCKOCTCfI B
13 I (I:CT anctse: I1a I:umeanOCTL IPSIMOU U bubmorera [IOK
poctp -ap p https ://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 y bubmuoreka IIOK
[JIBI C COHAIPABIICHHBIMA CTOPOHAMH https //m. eds00.ru/9f 407109
15 v bu6nmoreka [JOK
TOII MEXLY TIPAMBIMH B LIPOCTPAHCTBE https ://m.edso0.ru/fe733862
16 Yron Mexay IpsIMBIMA B IIPOCTPAHCTBE bubmiorexa LIOK
Ay Tip poctp https ://m.edso0.ru/2935a9a0
17 [TapanienbHOCT MIIOCKOCTEMN : MapaiebHble bu6motexa LIOK
MJIOCKOCTH https ://m.edsoo.ru/2e18f255
18 CaolicTBa mapauieabHbIX IIJIOCKOCTEH bubmorexa [IOK

https //m.edsoo.ru/e504d656



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/e504d656

[pocTeiinme mpocTpaHCTBEHHBIC QUTYPHI HA bubnmoreka [IOK
19
MIJIOCKOCTH : TETPAdp, KyO, mapaienenumne https ://m.edsoo.ru/4a28dc02
. bubmuoreka IIOK
20 Hoctpoene ceuennit https ://m.edsoo.ru/1d434d0f
. bu6nmmoreka [IOK
21 I1
OCTPOSHIE CoHLHIH https ://m.edsoo.ru/ec26fe5d
KonTponsnas padota mo teme "IIpsimbie u
22 IIJIOCKOCTH B IIpocTpaHcTse. [lapamiensHoCTh Bromuorera LIOK
poctp o P https ://m.edsoo.ru/9a0a9e56
MPSMBIX U TIJIOCKOCTEN
93 IleprieH IMKynApHOCTH IPSIMOM U MIIOCKOCTH: bubmmotexa LIOK
MEePIIEHANKYISIPHBIE TPSMBIE B IPOCTPAHCTBE https ://m.edsoo.ru/b19f6a5d
24 [Ipsimble mapamienbHbIe U MEPIEeHAUKYIISIPHBIE K bubnmoreka [IOK
MJIOCKOCTH https ://m.edsoo.ru/0ac11c95
o5 [IpsiMbIe mapannenbHble U TePIeHIUKYISIPHBIE K bubnmoreka [IOK
MIJIOCKOCTH https ://m.edsoo.ru/ba545966
26 [Ipr3Hak neprneH MKyInsIpHOCTH MPSAMOU U but6muotexa LIOK
IIJIOCKOCTH https ://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepreH uKyIIpHOCTH MPSMOU U bubnuotexa LIOK
IIJIOCKOCTH https ://m.edso0.ru/79165d15
28 Teopema o mpsiMol TiepHeHIUKYIIIPHON bubnunoreka [IOK
MJIOCKOCTH https ://m.edsoo.ru/635¢5087
29 Teopema o mpsiMOl TepHeHAUKYIIPHON bubnnoreka [IOK
MJIOCKOCTH https ://m.edsoo.ru/bd3745f8
30 TeopeMa o ipsAMoON nepHeHANKYIAPHON bubnunoreka [IOK
IJIOCKOCTH https ://m.edsoo.ru/7d18834b
[leprien tuKymsp U HAKJIOHHBIE: PACCTOSIHUE OT
. bubmuoreka IIOK
31 TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOIL 110

IIJIOCKOCTHU

https //m.edso0.ru/33c477d3



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

IleprieHIuKynsIp U HAKJIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 MIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 710 bubmorera TIOK
A P p a https ://m.edsoo.ru/66fefadd
MIJIOCKOCTH
[leprieH tuKymsp 1 HAKIIOHHBIE: PACCTOSIHUE OT
33 P P P . Bu6nunoreka [JOK
TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSMOM 110 https 7/m.edsoo.ru/a5h7b8e3
MIJIOCKOCTH
[lepne aKio €: pacCTOsTHUE O
34 PIEHIUKYIISIp U HAKJIOHHBIE: PACCTOSHU ) T BuGmiorexa LIOK
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT PSIMOM 110 https 7/m.edsoo.ru/dbee22bc
MIJIOCKOCTH
35 VYTl B IPOCTPAHCTBE: YTOJI MEXAY IPSAMOM U bubnmoreka [IOK
IJIOCKOCTBIO https ://m.edsoo.ru/6b61b2b4
JIByrpaHHbIi yroJ, JUHEUHBIN yrosi bubmmotexa LIOK
36
JIBYTPaAHHOTO yTIia https ://m.edsoo.ru/5faOb3ce
JIByrpaHHbIi yroJ, IUHEWHBIN yros bubmuotexa LIOK
37
IBYIPaHHOTO yIJIa https ://m.edsoo.ru/c7c777ed
38 [leprieH IMKynApHOCTB NIIIOCKOCTEN : TPU3HAK but6muotexa LIOK
MEePICHINKYISIPHOCTH JBYX IIJIOCKOCTEH https ://m.edsoo.ru/ec3e2da3
39 [eprieH TMKyIApHOCTD MIIOCKOCTEH : TPU3HAK bubnunoreka [IOK
MEePICHINKYISIPHOCTH JBYX IIJIOCKOCTEH https ://m.edsoo.ru/ed9e2a8e
40 [lepnieH MKy SIpPHOCTB MIJIOCKOCTEH : TPU3HAK bubnunoreka [IOK
MEePICHINKYISIPHOCTH JBYX TIJIOCKOCTEH https ://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX epHIEHAUKYIIpaX bubmorexa LIOK
P P P yp https ://m.edsoo.ru/e4972cdc
42 T . bubmuoreka IIOK
COPEMa O TPEX NEPHCHARKYIApax https ://m.edsoo.ru/52188a7d
43 T . bubmuoreka IIOK
copeMa 0 TpEX HEPHEH Iy Apax https ://m.edso0.ru/9f246736
44 KonTpoasHas paboTa mo temam bubmoreka [IOK
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"TlepneH IMKYIAPHOCTD NPSIMBIX U MJIOCKOCTEN "
1 "Y' Il MEXAY IPSAMBIMH U TIOCKOCTAMH "

https ://m.edsoo.ru/5b971ef3

IlonsTue MHOTOI'paHHUKA, OCHOBHBIC 3JICMCHTBI

45 MHOTOTPaHHHKA, BHITYKIIbIE U HEBBIYKIIbIC bubmorera TIOK
P ’ yKH vt https //m.edso0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTpaHHUKA
[Ipusma: N-yronpHas pu3mMa; rpaHu u
46 OCHOBAHHS TIPU3MBI; TIpsIMasi 1 HaKJIOHHas bubmmoreka [IOK
IpU3MBbI; OOKOBAasl U MOJIHAS IOBEPXHOCTh https ://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, npsAMOYTOJbHbIN bubmmotexa LIOK
napajuieJienune ¥ ero CBoMcTaa https ://m.edsoo.ru/8a7be683
IInpamuja: n-yrojapHas IUPaMUA, TPAaHU U
48 OCHOBAHHE MTUPAMHU/JIBI; OOKOBAs M TIOJTHAS bubnunoreka [IOK
MMOBEPXHOCTh MUPaMUIbL; TPABUIIbHAS U https //m.edsoo.ru/fblcd0a5
yCeuEHHas Mupamuia
[IpaBuTbHBIC MHOTOTPAHHUKH : TIOHSITHE
MPaBUILHOTO MHOTOTPAHHUKA; TPABHIIbHAS
49 MpU3Ma U IpaBUJIbHAS TUPaMUIA; TpaBUIIbHAS bubmorera TIOK
p p p - 1P . https ://m.eds00.ru/074c8865
TpeyroyibHasi MUpaMuJa U MpaBUIIbHBIN
TeTpa’ap; Kyo
[IpencraBiieHne 0 MPaBUIIBHBIX
50 OrorpaHHUKAX: OKTa?d 0JIeKa)d bromoreia LIOK
MHOTOTPaHHUKaX: , u
P AP, ACACKAD https #/m.eds00.ru/a0fdd5bf
MKOCAYIP.
CumMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIBHO TOYKH, MTPSIMOH, TIIOCKOCTH.
p Bu6nunoreka [JOK
51 DJIEeMEHTBI CHMMETPHUN B TIMPAMHIAX,

nmapajuiCicnuicaax, mpaBujabHbIX
MHOTOIpaHHHUKaX

https ://m.edso0.ru/b9e777d9
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Brruncnenue 31eMeHTOB MHOTOIpaHHUKOB:

Bu6nunoreka [JOK

52 pEOpa, TMaroHau, yribl https ://m.edsoo.ru/6cdbecef
[Tnomaae 60KOBOI MOBEPXHOCTH U TOJTHOM
53 MOBEPXHOCTH MPSMOM MPU3MBI, MJIOIIAIb bubnunoreka [IOK
OCHOBaHMI, TEOPEMa 0 GOKOBOM MOBEPXHOCTH https //m.eds00.ru/37d84157
MPSMOM ITPU3MBI
[Tnomanps GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU MPABUIBHON MUPAMHU/IbI, TEOPEMA bu6motexa LIOK
54 . .
0 TJI0IRAIM OOKOBOW MOBEPXHOCTH yCEUEHHOM https ://m.edsoo.ru/5603e30b
MUpaMUIbI
55 KontponbsHas pabora no treme bubnuotexa LIOK
"MuororpanHuku" https ://m.edsoo.ru/a95f5c04
N bubmuoreka IIOK
o Honsrue 06 0Gneme https ://m.edsoo.ru/7ad0020b
N bubmmoreka [IOK
> OObEM fpami ikt https 7/m.eds00.ru/235171h3
N bubmuoreka IIOK
>8 OObEM Mipami ikl https //m.edsoo.ru/f47dfefd
N bubmuoreka [IIOK
> O0bEM npam bl https ://m.edso0.ru/79¢10312
. bu6nmmoreka [JOK
00 O0bEM nHpami L https://m.edsoo.ru/2faadc3f
N bubmuoreka IIOK
o1 OOBEM MpH3Mb! https //m.edsoo.ru/79853608
N bubmuoreka IIOK
62 OOBEM NpH3MbI https ://m.edsoo.ru/1e053890
63 O0BEM TPU3MBI buomiorera IOK

https ://m.edsoo.ru/482d 3f51
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KonTponbHas padora no teme "O6bEMBI bu6mmotexa LIOK
64 " 1 _
MHOrorpaHHuKoB " [IpomexxyrouHast aTrectanus https ://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600ImeHNEe crucTeMaTH3aIU S
65 3HaHui. [locTpoenue ceueHnii B 1 bubmorera [IOK
) p https ://m.edso0o.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHue, 0000IIeHHE CHCTEMATH3AIIHS
3HaHui. B CJICHME PACCTOSTHUM: M€
o HaHW. Beraucnenne paccTostHUN Ni HKITY . BuGmiorexa LIOK
FIBYNIL TOTKAM, OT TORIIT A0 TIPAMOH, OT TORKH https ://m.edsoo.ru/f7792ba9
710 TIFIOCKOCTH, M@Ky CKPE M BA0 IUMUCS
MIPSMBIMU
bubmuoreka [IIOK
67 Hrorosas ronTpoibHas pagora 1 https ://m.edsoo.ru/b9146bcO
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUW. BelunciaeHue yrios: MExXIy
68 CKpEIIMBAIO NIMMHUCSI OPIMBIMH, MEXIY IPSIMOU 1 bubmorexa LIOK
P p ’ ynp https://m.edso0.ru/56765e8b
U TIJIOCKOCTBIO, IBYTPAHHBIX YITIOB, YIJIOB
MEX]Ty TTOCKOCTSIMH
OBHIEE KOJIMYECTBO YHACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

YYEBHO-METOANMYECKOE OBECIIEYEHUME
OBPA3OBATEJIbBHOI'O NIPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

I'eomerpus 10-11

(JI.C.Aranacsn, B.®.byro3os, C.b.Kagomues, J.I'.Ilo3usk, JI.C.Kucenéga)

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

bubnmuoreka [IOK https://m.edsoo.ru/56765e8b

[Moypounsie pa3paboTku 1mo reomerpuu (B.A.SIpoBeHko)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubnmuoreka [IOK https://m.edsoo.ru/56765e8b
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