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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEAHEro OOIIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWI, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIFOIIIMMH OCHOBY JIJII CaMOpPA3BUTHUS M HEMPEPHIBHOIO 00Opa3oBaHMUS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHATHLHON MaTeMaTHYECKOM
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHUYECKOW HAyKOW SBICHUM H MPOLECCOB PEAIBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUaluxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX [Jis ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OAHMM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorudyeckoe MbIIuieHUE, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YyYarOIIHUMHUCS
NOHATUHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENIbHOCTH 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



ABJISIETCSI OJIHUM U3 MPO(PECCHOHANBHO BaXXKHBIX KAadecTB, MO3TOMY aKTyalibHa
3amaya (GopmupoBaHus y 00ydarouuxcsi MPOCTPAHCTBEHHOI'O MBIIUICHHS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ASSITEIHHOCTU IO MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o0OIeo0pa3oBarenTbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U JEHCTBUH,
cnenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJ0JKEHNs 00pa30BaHUs
10 CHEUAIBbHOCTAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
00y4aromMXxcs CpeHEN MIKOJIbI, HE UCIBITHIBABIIMX 3HAUYUTEIbHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTBH OOIIME MAaTeMaTHUYECKHUE YMEHUS, CBS3aHHbBIC
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHAIBHON JAESTEIBHOCTH.

JlocTikeHrne Uen OCBOEHHS MPOrpaMMbl OOECIIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHbIMM 3aJayaMu  OCBOEHHUA  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHEe NPENCTABICHUS O MHOTOTPAHHUKAX U TeJlax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmupoBaHHe yMEHHUsA paclo3HaBaTb Ha YepTexKax, MOJIEIAX U B
peaIbHOM MHUPE MHOTOI'PaHHUKU U TeJla BpallleHUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHUE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
(opMHpOBaHME yMEHUS MPOBOJIUTH  HECIOXKHBIE  JIOKa3aTEIbHbBIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE MHTEJJIEKTYaJIbHbBIX U TBOPYECKUX crocoOHOCTeMH
oOyyarouiuxcs, IMO3HABAaTEIbHOM  AKTUBHOCTH,  HCCIIENOBATEIbCKUX
YMEHUM, KPUTUIHOCTHU MBIIILJICHHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETPUU: YMEHHE paclo3HaBaTh MPOSBICHUS TIE€OMETPHUUYECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPHU H3YyUYECHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[aBaTh FEOMETPUUECKHE MOAEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, THTEPIIPETUPOBATh U OLICHUBATH MOIYYEHHBIE PE3YNIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO H MPOCTPAHCTBEHHOTO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcsi B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelIeHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza MPOBOAUTCS C ONOPOM Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukn», «IIpsiMble U TUIOCKOCTH B MPOCTpaHCTBEY», «Tena BpaiieHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHE TI'E€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIISIOCH MOCJIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOUAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHUSA CTEpEOMETpUU. Touka, MpsiMas, MIOCKOCTb, MPOCTpaHCTBO. [loHsTHE 00 aKCMOMAaTUYECKOM
IIOCTPOECHUU CTEPEOMETPHUU: AKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue npsiMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECS, TAPAIIIEIbHBIE U CKPEIIMBAIOIINECS NPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MapajuIeIbHbIE MIPSMBIE B IPOCTPAHCTBE; MApaIEIbBHOCTh TPEX
IPSMBIX; NApPaUIEIbHOCTh IPSAMOM U IUIOCKOCTH. YTIJIbI C COHANPABJICHHBIMU CTOPOHAMU; YrOJd MEXAY NPSIMBIMHU B
npocTpaHcTBe. [lapajuienlbHOCTh IUIOCKOCTEW: TapajuleibHbIE IUIOCKOCTH; CBOWCTBA IMAPAJUICNIBHBIX IJIOCKOCTEW.
[IpocTeiiue mpocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETpa’Ap, KyO, mapasiesienunes]; HIOCTPOCHUE CEUCHUH.

[TepnieHAUKYISPHOCTH MPSAMON M MIJIOCKOCTH: NEPIECHANKYISAPHBIEC MPSIMbIE B MTPOCTPAHCTBE, MPSAMbBIE MapajulebHbIC
U TEPHEHIUKYISPHbIE K IUIOCKOCTH, IIPU3HAK IMEPNEHAUKYISPHOCTH IIPSAMOW M IUIOCKOCTH, TE€OpeMa O MpsAMOM
MEPIEHANKYJAPHON IUIOCKOCTU. YTJIBI B NPOCTPAHCTBE: YroJd MEXAY MNPAMOM M IUIOCKOCTBIO; JBYIPaHHBIA Yrod,
JIMHEWHBIN yTroJl ABYrpaHHOro yria. [lepnenauKyiisip 1 HaKJIOHHBIEC: PACCTOSHUE OT TOYKHU JO MIOCKOCTH, PACCTOSIHUE OT
npsMOM 710  TUIOCKOCTH, TIpoeKuus GUrypbl Ha IUIOCKOCTh. [lepreHauKyISpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIIECHAUKYIIAPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NMepneHauKyIsipax.

MHoOrorpaHHuKH

[ToHsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOIPAHHUKA, BBINNYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU;
pa3BépTka MHororpaHHuka. I[Ipu3ma: N-yroyibHas Npu3Ma; IPaHd U OCHOBAHHUS MPU3MBI; MPsAMas U HAKIOHHAS MPU3MBI;
OOKOBasi W TMOJHAs TOBEPXHOCTh MNpu3MbL. [lapamnenenunesn, NPSMOYTOJbHBIA Tapajljielenunel U €ero CBONCTBA.
[Mupamupma: Nn-yronpHass nupamMuaa, TpaHd W OCHOBAHUE MNHUPAMUIbI, OOKOBas M TOJHAS IMOBEPXHOCTb MUPAMUJBI;
NpaBWIbHAsT W YCEUE€HHAd NUpaMuAa. OJEMEHTbl NpU3Mbl M nHpamMubl. [IpaBUIIbHbIE MHOTOTPAHHUKHU: TIOHSATHE
NPaBUJIBHOIO MHOT'OTPAHHMKA; MpaBWIbHAS MpU3Ma M IMpaBWIbHAsg NUpaMUa; NpaBUIIbHAS TPEYTrOJbHAs MHUpaMHUAA U
paBWIbHBIN TeTpadap; KyO. [IpencraBneHue o mpaBWIBHBIX MHOTOTPAHHHUKAX: OKTAdIP, oAeKa’ap u ukocadap. CeueHuns
MPU3MBI U TUPAMUBI.



CummMmeTrpusi B IIPOCTPAHCTBE: CUMMETPUSA OTHOCUTEIBHO TOYKH, MPSIMOM, IUIOCKOCTH. DJIEMEHThl CUMMETPUU B
NMpaMuIax, napajuieenuIenax, IpaBuIbHbIX MHOIOTPAHHUKAX.

Borunciienre 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lnomans OOKOBOM MOBEPXHOCTH M IOJHOU
NOBEPXHOCTH MPSMOM NPU3MBI, IJIOLIAAL OCHOBAaHUW, TeopeMa O OOKOBOU MOBEPXHOCTH NpsiMoil mpu3mbl. [lnomanb
OOKOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIILHOW MUPAMHJIbI, TEOPEMA O TUIONIaAN yceu€HHOM nupaMuibl. [lonstie 00
00béMe. OOBEM MUPaMUIBI, IPU3MBI.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY TUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TeIl.

IINIAHUPYEMBIE PE3YJIBbTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIC pe3yJbTaThl OCBOCHHS IIPOrpaMMbI y4eOHOTr0 peaMeTa «MaTeMaTHKa XapaKTepU3yIOTC:

I'paxknanckoe BoCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKM 00YUaIOIIEerocsl KaKk aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
o0111ecTBa, MPECTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH, MPOLIETYD
TPKIAHCKOTO o0mIecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aWMOJICHCTBOBATH C COIMAIBLHBIMH WHCTUTYTaMHU B
COOTBETCTBHHU C UX PYHKIMSIMU U HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKON TPAXKIAHCKONW HWIACHTUYHOCTH, YBAXEHUS K TMPOIUIOMY ¢ HACTOSIIEMY
POCCHICKOM MAaTE€MAaTUKH, LEHHOCTHBIM OTHOIICHHEM K JOCTHXKECHUSIM POCCUUCKHX MATEMATHKOB W POCCUHUCKOU
MaTEeMaTHUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUHN B IPYTUX HAYKaX, TEXHOJIOTHUSIX, cpepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM JIYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; Cc(pOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOTr0 TMOBEJACHUS, CBSI3aHHOIO C MPAKTUYECKUM MNPUMEHEHUEM JOCTHKEHHU HAyKH U JESITEIbHOCTBIO YUYEHOIO;
OCO3HAHUEM JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMYMBOIO OYyAYIIEro.

JcTeTHYecKoe BOCIIUTAHME:



ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKJIIOYAsh ACTETHKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH, OO0BEKTOB, 3ajad,
pelLIeHUH, PacCyKJIEHUI; BOCIPUUMYUBOCTHIO K MATEMATUUECKUM aCTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEMaTUUECKHE 3HAHUS B MHTEpEcax 3/I0pOBOro U 06€30macHoro odpasa
KU3HHU, OTBETCTBEHHOI'O0 OTHOIIECHUSI K CBOEMY 3J0POBbIO (3I0pPOBOE MUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITUH U
OTHbIXa, perynsapHas (Qunyeckas aKTUBHOCTH); (PU3UYECKOIO0 COBEPIICHCTBOBAHUS, TPHU 3aHATHAX CIOPTHUBHO-
03/I0POBUTEIILHOU JIEATEIIBHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM LIEHHOCTH TPYIOJIFOOUS; HHTEPECOM K paznuHbIM cepam mpodeccuoHaabHOM
NEeSATEeITbHOCTH, CBS3aHHBIM C MaTeMaTHKOW M €€ MPHIOXKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymieu
npodeccur U pearn30oBbIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MATEMATHYECKOMY
00pa3oBaHUIO U CaMOOOPA30BaHUIO HAa MPOTSIKEHUU BCEHM >KU3HHM; TOTOBHOCTHIO K AKTMBHOMY YYacTHUIO B PEIICHUU
MPAKTUYECKUX 3a/7]a4 MaTEeMaTUYE€CKOM HaIIPaBJI€HHOCTH.

IKOJI0rnYecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO HKOJIOTMUECKON KYIbTYpbl, TOHUMAHUEM BIUSHUS COIMATBLHO-IPKOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOJHON M COLUMAIBHOM CpeAbl, OCO3HAHMEM TIJI00AJIBHOTO XapakTepa SKOJOTHYECKUX MpolseM;
OpUEHTaIlMell Ha TNPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUW JUIS pelieHdus 3aaad B 00JIacTH OKpY’Kalolled Cpeabl,
IJTAHUPOBAHUS IIOCTYIIKOB U OLIEHKH MX BO3MOYKHBIX MOCJIEICTBUI JJI1 OKPYXKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOT' O MTO3HAHMS

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHS, COOTBETCTBYIONIEIO COBPEMEHHOMY VypPOBHIO Ppa3BUTHSl HAyKd U
0OIIIECTBEHHON TMPAKTHUKH, MOHUMAaHUEM MaTeMaTHYSCKOW HAayKh Kak cepbl YEITOBEYECKOW ACATEILHOCTH, ITAIOB €&
Pa3BUTHUS M 3HAYMMOCTH JUISl PA3BUTHUS [UBWIN3ALMA; OBIAJCHUEM SI3bIKOM MATEMAaTHUKH U MATEMATUYECKOU KYJIbTYypOU
KaK CpEICTBOM IIO3HAHMUS MHPA; TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M MCCIEI0BATENBCKYIO JIEITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI



MeranpenMeTHbie pe3ysbTaThl OCBOEHUS NporpaMMbl ydeOHOro mpeamera «MaremaTuka» XapaKTepU3yrHTCs

OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETbHOIMU OCUCEUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUsIMU,

VHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMBUIMU.

1) Vuueepcanvuvie noznasamenvhsle oeticmsus, 0becneuusarom Gopmuposarue 6a306vix KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoerue Memooo8 NOZHAHUS OKPYICAIOULe20 MUpa; NpUMEHeHUe J102U4eCKUX, UcCc1e008amenbCKux
onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX OOBEKTOB, IMOHSATUH, OTHOLIECHUMN
MEXAYy TMOHATUSAMU;, (QOPMYIHPOBATH ONpPENENCHUsT TMOHSATUM; YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK
KJaccuuKaum, OCHOBaHUs JiJisi 0000IIEHNUS U CPAaBHEHUS, KPUTEPUU TTPOBOIUMOTO aHAIIH3A;

BOCIIPUHUMATh, (OPMYIUPOBATH W NPeoOpPa3OBBIBATh CYXKACHUA: YTBEPAUTEIbHbIE M OTpHUIATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE; YCIOBHBIE;

BBISIBIISITh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEUHs B (haKTaX, JaHHbBIX, HAOIIOJACHUIX U
YTBEPXKACHUAX; TIpeUIaraTh KPUTEPUH JIJIs BBISIBIICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHBHBIX YMO3aKIIOUEHHUMH,
YMO3aKJIFOYEHUH 10 aHAJIOTUH;

MIPOBOJUTH CAaMOCTOSTEIBHO JIOKa3aTelIbCTBA MAaTEMAaTHMYECKUX YTBEPKIECHUH (MpsAMble M OT MPOTUBHOTO),
BBICTpauBaTh apryMEHTAIlNI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBO/IBI,

BBIOMpATH CcrOcO0 pelieHusi yueOHoW 3aiaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIIEHMsI, BBIOMpaTh Haubosee
HOJIXOSAIINN ¢ y4ETOM CaMOCTOSITENILHO BbIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKHue 1eCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUHA HMHCTPYMEHT TMO3HAHUS; (QOPMYJIHpPOBATH  BOIPOCHI,
bukcupylomme NpOTUBOpEUHe, MpodJieMy, YCTaHaBJIMBaTh HCKOMOE M JaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIMIO, MHEHUE;



MPOBO/IUTH CAMOCTOSITEIHHO CITIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEAOBAaHHWE 1O YCTAaHOBIECHUIO OCOOEHHOCTEH
MaTeMaTHYECKOTO0 OOBEKTa, SBICHUS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MeEXIy OOBEKTaMH, SBICHUSIMH,
poLeccamy;

CaMOCTOSITEIbHO (opMynupoBaTh OOOOIIEHUST W BBIBOJBI IO pe3yJibTaTaM MPOBEIEHHOTO HAOIIOACHUS,
WCCJICIOBAHUS, OIIEHUBATDH JJOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

MPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATh MPEATOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIISITH Je(UIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOMPOC U JJI PEIICHUS 3a]a4H;
BBIOMpATh WHGOPMAIMI0 M3 HCTOYHWKOB PA3IUYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
WHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUIHBIX BUAOB U (DOPM IIPEICTaBIICHNUS,

CTPYKTYpUpPOBaTh UHGOPMAIIUIO, IPEJICTABIATH €€ B pa3IMUHbIX (hOpMax, WLIFOCTPUPOBATH IpaPUUECKH;
OLICHUBATh HAAEKHOCTh MH(GOPMAIUH IO CAMOCTOSITENILHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvnvle KoMMyHuKamueHvle Oelicmeus, 00ecnevusaom CcoOpMUPOBAHHOCMb COYUALbHBIX HABLIKOG
ooyuarowuxcs.
OO0menne:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCJOBHUSIMU U IEISIMHU OOIIEHUS; SICHO, TOYHO,
IPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, aBaTh MOSICHEHHS 11O X0y PEIICHUs
3a/1aui, KOMMEHTHUPOBATh MOJIYyUYCHHBIN pe3yJIbTarT;

B XoA€e OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOl TeMbl, MpOOJEMbl, peliaeMor 3ajayu,
BBICKAa3bIBATh WJICH, HAIICIICHHBIE HA TMOWUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHHUS C CYXKIACHUAMHU APYIHX
YYaCTHUKOB JUAIOra, OOHApYKMBATh PA3NU4YUEe U CXOJCTBO MO3MIMI, B KOPPEKTHOH Qopme (HopMyIHpoBaTh
pa3Horjacus, CBOM BO3paKEHUS;

MPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4u, SKCIIEPUMEHTA, UCCIE0BaHMs, ITPOEKTA; CAMOCTOSITEIIbHO BHIOUPATh
dbopMat BBICTYIUICHHS C YIETOM 3a/1a4 IPE3EHTAIMU U OCOOEHHOCTEH ayIuTOPUH.

CoTpyaHuyecTBo:



MOHMMAaTh W HCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH W WHIUBUAYaTbHOW pabOTHl MPH PEHICHHH Y4EOHBIX
3a/lay; NPUHUMATH 1I€Jb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATH OPraHU3alMi0 COBMECTHOM paboThI,
pacmpenensTh BUABI paldOT, JOroBapuUBaThCs, OOCYXIAaTh MPOILECC M Pe3ynbTar paboThl; 0000mIaTh MHEHUS
HECKOJILKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (QopMax padoThl (0O0CYkIeHUsS, OOMEH MHEHUN, «MO3TOBbI€ IITYPMBI» U HUHBIC);
BBIMOJHITh CBOK 4YacTb pabOThl U KOOPAMHHUPOBATH CBOM JEUCTBUSA C APYTMMHU YI€HAaMHM KOMAaH]Ibl; OLIEHUBAThH
Ka4yecTBO CBOETO BKJIa/la B OOLINI MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecyisamuensle Oelicmsus, 006ecnedusaron opmupo8aHue CMulC108bIX YCIMAHOBOK U HCUSHEHHBIX

HABbIKOG TUYHOCU.
Camoopranusanus:

COCTABJIATH IJIaH, AITOPUTM PELIEHUS 3a]]a4i, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yYETOM UMEIOUIUXCSA PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEHN, apIyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU
uH(pOpMaIIH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IO3HABATEIILHOM pPE(IEKCMU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX
MPOIIECCOB, WX pE3yJbTATOB; BJIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3ylbrara
pelIeHNUs] MAaTEMaTUYECKOM 3a1auu;

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEUICHUU 33/1a4l, BHOCUTh KOPPEKTUBBI B JIESATEIILHOCTh
Ha OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LU U YCIOBUSIM, OOBSCHITh MPUUMHBI JTOCTHXKECHUS WIH HEJOCTUKEHUS
pPe3yJbTaTOB JICITEIBHOCTH, HAXOUTh OMINOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIBTATHI

10 KUIACC

OHCpI/IpOBaTL IMOHATHUAMMU: TOYUKA, IIpAMasd, IIIIOCKOCTD.



[TpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIICJICTBHS M3 HUX MPH PEIICHUH T€OMETPUIECKHX 3a]1a4.

OnepupoBatTh MOHATUSMHU: MAPATIIETBHOCTh U MEPIIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH.

KnaccudunupoBath B3auMHOE pacroioKeHue IPsIMBbIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: ABYTPAHHBIN YToJl, TPaHU ABYTPAHHOTO yTJia, peOpo ABYTPAHHOTO yria; JUHEWHBIH YTroJl
JIBYTPAHHOTO YTJIa; TpaayCcHas Mepa IBYTPAHHOTO yIIa.

OnepupoBaTh MOHITUSAMU: MHOTOTPAHHUK, BBIYKJIBIM U HEBBITYKJIbI MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOIPAHHHKA,
IPABWIbHBI MHOTOT'PAHHHK.

Pacmo3naBaTh OCHOBHBIE BHII MHOTOTPAaHHUKOB (TTUpaMUIa; PU3Ma, MPSMOYTOIBHBINA MTapajuiesenunesn, Kyo0).

KrnaccudumnmpoBaTh MHOTOTpaHHHKH, BBIOMpass OCHOBaHHUS JUIsl KiacCH(HUKAIMU (BBIMYKIbIE W HEBBITYKIIBIE
MHOTOTPAaHHUKH; TIPABWIIBHBIE MHOTOI'PAHHUKH; TIPSIMBIE U HAKJIIOHHBIE IPU3MBI, TTAPAIIJICIICTIUIICIbI ).

OmnepupoBaTh MOHATUSIMH: CEKYIIAs MIIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH PUHITUIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YS METOJI CIIEIOB.

CTpouTh CeueHUs: MHOTOTPAHHHKOB METOJIOM CIICZIOB, BBITIOJNHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB
POCTHIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKIEHUE TE€OMETPUYECKUX BEJIWYWH MO 00pasiaM WIu aJlfOpUTMaM, TIPUMEHSST U3BECTHHIC
AHATMTHYECKUE METOJBI MPU PEIICHUN CTAaHAAPTHBIX MAaTEMATHYECKUX 3a/7a9 Ha BBIYUCICHUE PACCTOSHUM MEXKIY TBYMS
TOYKaMH, OT TOYKH J[0 TIPSIMOM, OT TOYKH JI0 IIIOCKOCTH, MEKIY CKPEIIUBAOIIUMHUCS TTPSIMBIMHU.

Pematp 3amaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEIWYUH MO 00pasiiaM WiIu aJlfOpUTMaM, TPUMEHSST U3BECTHHIC
AQHATMTHYECKUE METOJbl TMPH PEIICHUH CTAaHAAPTHBIX MAaTeMAaTHYECKUX 3a7ad Ha BBIYHCICHHUE VYIJOB MEXKIY
CKPENIMBAIOIIUMHUCS MPSMBIMU, MEXIY MIPAMOU M ITOCKOCTBIO, MEX Y IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boraucisate 00bEMBI U TIOMIAM TTOBEPXHOCTEH MHOTOTpaHHUKOB (IIpU3Ma, MUpaMuaa) ¢ mpuMeHeHueM (Hopmyi;
BBIYHCIISATH COOTHOIIECHUS MEXKIY TIIOMAAIMU TTOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHUSMH: CHUMMETPHUS B IPOCTPAHCTBE, IICHTP, OChb M IUIOCKOCTh CHMMETPHUHU; IIEHTP, OCh H
TUIOCKOCTh CHMMETPHH (DUTYPBHI.

W3Biekath, mpeoOpa3oBbIBaTh U MHTEPIIPETHPOBATH HH(OPMAIINIO O TPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYPaX,
NIPE/ICTABIICHHYIO HA YEPTEkKaX M PUCYHKAX.



[IpumensTh reoMeTpuueckre GakThl AJs PEHICHUsI CTEPEOMETPUUECKUX 3a/1a4, NPEAIoiaralouuX HECKOJIbKO I11aroB
pEIlIeHMs], €CIIU YCIIOBUS IPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme.

[IpuMensaTes mpocTEMIIMEe NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKHX 3a]a4.

[IprBOOWTH MpUMEPHI MATEMAaTHUYECKNUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HU, PACMO3HABATH MPOSBICHUE 3aKOHOB
IF€OMETPUU B UCKYCCTBE.

[IprMeHATs MONy4YEHHBIE 3HAHUSA HA IPAKTUKE: AHAIU3UPOBATH DPEAIbHBIE CUTyallMH W INPUMEHATH H3Y4YEHHBIE
HNOHATHUSL B NPOLIECCE IMOMCKA PEHIeHHs MaTeMaTU4ecKd CGHOPMYIUPOBAHHOW MpPOOJIEMbI, MOAEIHUPOBATH pealbHbIC
CUTyallud Ha SI3bIKE T€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOAEIH C HMCIOJIB30BAHUEM T'€OMETPUYECKUX IMOHATHU U
TEopeM, arnmnapara ajaredpbl; perarb NpakTUYeCKUe 3a/1a4k, CBsI3aHHbIE C HAXOXKICHUEM MeOMETPUUECKUX BETUUHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecrBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
1 Beenenue B ctepeoMeTpuio 10
5 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSMBIX U IJIOCKOCTEN
3 [lepieHAUKYIAPHOCTD MPSIMBIX U 12
IUIOCKOCTEHN
4 VYT1ubl MEXAY IPSMBIMU U INIOCKOCTSMHU 10 1
5 MHororpaHHuku 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [loBTOpEHME: ceueHus], paCCTOSHUS U YTJIb 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabusbie
padoTbI

IIpakTH4eckune
padoThbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHUSI CTEPEOMETPUHN: TOUKA,
npsiMas, MI0CKOCTb, MPOCTPAHCTBO.
[TpaBuna n3o0pakeHHus Ha PUCYHKAX:
M300paKeHusl IIIOCKOCTEH, MapalieIbHbBIX
psIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

04.09.2023

TlonsTus: NEpCCCKAOIMUCCA IIIOCKOCTH,
MNepeceKarommecs npsamMas U rmiI0CKOCTb

07.09.2023

Iloasarus: MNEpeCCKarOmureCs MI0CKOCTH,
MEpCCCKArOIMECs MpsaMas U IMIOCKOCTb

11.09.2023

3HaKOMCTBO ¢ MHOI'OT' PAaHHUKaAMU,
H306pa>1<eHHe MHOI'OI'PAHHHUKOB Ha
PUCYHKAX, Ha IPOCKIOMOHHBIX YCPTCIHKAX

14.09.2023

HauanbpHble cBeieHUs 0 KyOe U mupamu/ie,
uX pa3BEépTku U Moaenu. CeueHust
MHOT'OI'PDAaHHUKOB

18.09.2023

HauanpHble cBeieHUs 0 KyOe U mupamu/e,
ux pa3BEépTku U Mojenu. CeueHust
MHOTOIPaHHUKOB

21.09.2023

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

25.09.2023




[Tonarue 00 akcHOMaTHYECKOM
MIOCTPOEHNUHN CTEPEOMETPHUN: AKCUOMBI
CTEPEOMETPUH U CJICACTBUS U3 HUX

28.09.2023

[TousaTHe 00 aKCHOMAaTHYECKOM
MMOCTPOCHHUHN CTCPCOMCTPUHN: AKCUOMBI
CTEPCOMETPUH U CIICACTBUA U3 HUX

02.10.2023

10

[MoasaTre 06 aKCMOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

05.10.2023

11

B3aumHoe pacnonoxeHue npsiMbIx B
IIPOCTPAHCTBE: NIEpeceKaroIecs,
napaJulesIbHbIE U CKPEIIUBAIOIINECS
psIMbIE

09.10.2023

12

[lapannensHOCTh NPAMBIX U TNIOCKOCTEN B
IIPOCTPAHCTBE: MapajlIeIbHbIE NPSIMbIE B
IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX
MPSIMBIX

12.10.2023

13

[TapannensHOCTh MPSIMBIX U MJIOCKOCTEH B
npoctpanctie: [lapamienbHOCTh IPSIMON U
IUIOCKOCTH

16.10.2023

14

Vs c COHaINpaBJICHHBIMU CTOPOHAMHA

19.10.2023

15

Yroi Mexay NpsAMBIMU B IIPOCTPAHCTBE

23.10.2023

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

26.10.2023

17

[TapaniaenbHOCTh MIIOCKOCTEIH:
napajuieJbHbIe TUIOCKOCTH

09.11.2023




18

CBoiicTBa napaJiICJIbHBIX IIOCKOCTEN

13.11.2023
[Ipocreiimme npocTpaHCTBEHHbBIE (GUTYPBI
19 Ha IJIOCKOCTHU: TeTPadap, KyoO, 16.11.2023
napasuieNienumne/
20 ITocTpoenue ceuennit 90.11.2023
21 [Toctpoenue ceuenunit 93.11.2023
KontponbHas padota o teme "[Ipsimbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHocI;L HII))HMLIX ¥ IUIOCKOCTEH" 21.11.2023
[leprieHAMKYASIPHOCTD NPAMOUN U
23 IUIOCKOCTH: TMIEPIEHAUKYIISIPHBIE MPSMBbIE B 30.11.2023
POCTPAHCTBE
24 IIpsimble nmapaiienbHble U
NEPIEeHIUKYISIPHBIC K MIIOCKOCTH 04.12.2023
o5 [Ipsmble napasienbHble U
MePHEHANKYISIPHBIE K TUIOCKOCTH 07.12.2023
26 IIpu3HaK nepreHIuKyIIPHOCTU IPAMOU U
IJIOCKOCTH 11.12.2023
97 [Tpu3Hak nepneHauKyIIpHOCTH MPAMOM U
IUIOCKOCTH 14.12.2023
28 Teopema o psiMOi IEPIIEHAUKYIISIPHOU
IUIOCKOCTH 18.12.2023
29 TeopeMa o npsiMOii MepHeHANKYISIPHON
IUIOCKOCTH 21.12.2023
30 Teopema o psSMOI EPIICHAUKYIISIPHON




IIJIOCKOCTH

25.12.2023

31

IlepnieHAMKYISIp U HAKJIIOHHBIE:
paccTosiHue OT TOYKH 0 IJIOCKOCTH,
paccTosiHue OT NPSIMOM 10 MJIOCKOCTH

28.12.2023

32

[leprieHqUKYNISAp U HAKIOHHBIE:
paccTOsIHME OT TOUKH JI0 IJIOCKOCTH,
pPaccTOsIHUE OT MPSIMOMN J0 IIIOCKOCTH

11.01.2024

33

[lepneHuKynsIp U HAKIOHHBIE:
paccTostHue OT TOYKH JI0 TNIOCKOCTH,
paccTosiHUE OT MPSIMOM /10 IIIOCKOCTH

15.01.2024

34

IlepnieHAMKYISIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT NMPSAMOM A0 MIOCKOCTH

18.01.2024

35

VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY
MIPSIMOM M TNIOCKOCTBIO

22.01.2024

36

JIByrpaHHBIN yroJl, TMHEHHBIA yIrOj
JBYTPaHHOI'O yrja

25.01.2024

37

JByrpaHHbIN yTOJ, JUMHEHHBIA YOI
JIBYTPAHHOTO yTJia

29.01.2024

38

IlepnieHAKYJISIPHOCTD IIIIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIIPHOCTH IBYX
IJIOCKOCTEMN

01.02.2024

39

[leprieHANKYASIPHOCTD MIIOCKOCTEH:
NPU3HAK HEPIEHIUKYIAPHOCTU IBYX
IJIOCKOCTEMN

05.02.2024

40

[leprieHANKYASIPHOCTD MIIOCKOCTEIH:
MPU3HAK NEPHEHIUKYISIPHOCTH JBYX
IJIOCKOCTEN

08.02.2024




41

Teopema o TpEX meprneHANKYIIpax

12.02.2024

42

Teopema o TpEX MepnEeHANKYIIAPAX

15.02.2024

43

Teopema o TpEX nmepHEeHANKYIIAPAX

19.02.2024

44

Konrponbnas pabora o Temam
"IlepneHAUKYJIAPHOCTD NPSIMBIX U
="

miockocTeil" u "Y il MeXIy NPSAMBIMU U
IUIOCKOCTIMHA"

22.02.2024

45

46

47

Ilonsarue MHOIr'OrpaHHuKka, OCHOBHBLIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOTI'OI'paHHUKa

IIpu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPSIMasi U HaKJIIOHHAs
IpU3Mbl; OOKOBas U MOJIHAsE TOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, MpsMOYTOJIbHBIN
napaJulesIenuIes] U ero CBolcTBa

26.02.2024

29.02.2024

04.03.2024

48

[TupaMuja: N-yrospbHas nupamuia, TpaHu
Y OCHOBaHUE MHUpaMUbl; O0KOBas U
IIOJIHASI IOBEPXHOCTh MUPAMMU/IBI;
IIpaBUJIbHAS U YCEUEHHAS TUPAMUAA

07.03.2024

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTIOHSITHE
MPaBUJILHOTO MHOTOT'PAHHUKA;
MpaBUJIbHAS IPU3Ma U MIPaBUIIbHAS
NUpaMKJIa; TPaBUIIbHAS TPEYroJbHas

11.03.2024




NUpaMuJia U NPaBUIIBHBIN TETpasrap; KyO

50

IIpencraBnenue o NpaBUIBHBIX
MHOIOIpaHHHMKAX: OKTa’p, JOJAEKa’Ip U
UKOCAdP.

14.03.2024

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIHO TOYKH, MPSIMOMN, TUIOCKOCTH.
DneMeHTbl CHMMETPUH B TUpaMuax,
napajulesIienuIne1ax, NpaBUIbHbBIX
MHOTOIpaHHUKAaX

18.03.2024

52

Berauciienue 31eMEeHTOB MHOTOTPAaHHHKOB:
pé0pa, TuaroHasu, yribl

21.03.2024

53

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU IIPSAMOM MPU3MBI, IIJIOIIA b
OCHOBaHMH, TeopemMa 0 OOKOBOM
MTOBEPXHOCTHU NPSIMOM MPU3MBI

01.04.2024

54

[Tnomaapr 60KOBOI MOBEPXHOCTH U
NIOBEPXHOCTH MPABUIBHON MTUPAMUJIBL,
TeopeMa O IUIONa 1 OOKOBOM
HOBEPXHOCTH YCEUEHHON MMUPAMHUIBI

04.04.2024

55

KonTtponsHast paboTa 1o teme
"MHororpaHHuku"

08.04.2024

56

TTousitue 00 00BEME

11.04.2024

57

O0BEM TUpaMUIBI

15.04.2024

58

O0bEM nupamuIbl

18.04.2024

59

O06bEM nupamuIbI




22.04.2024

60 O0BEM TUpaMUIbI 95.04.2024
61 O0BEM pu3MBI 02.05.2024
62 0BE
OOBEM [pHMEL 06.05.2024
63 O0BEM pU3MBI 13.05.2024
64 KontponbHas pa6ota mo teme "OO0bEMBI
MHOTOIpaHHUKOB" 16.05.2024
[ToBTOpenue, 006001IeHNE CUCTeMAaTH3aIIHs
65 3HaHui. [locTpoeHne cedeHuii B 90.05.2024
MHOTOTpaHHHKE
66 HroroBasi koHTpoIbHAS paboTa 99 05.2024
[ToBTOpeHme, 0000IIEHNE CHUCTEMATH3AITUS
3HaHUW. BeIUKCIIEHNE paCCTOSHUM: MEXIY
7 .
6 JBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT 97 05.2024
TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIMBAOIIMMHUCS MIPSIMBIMU
[ToBTOpEeHmE, 0600IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIIEHUE YTII0B: MEXIY
68 CKPEIUBAIOIIUMHUCS MPSMBIMHU, MEXKITY 98.05.2024

IIPSIMOM U IUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJIOB MEXAY IUIOCKOCTAMU

69




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Marematuka. ['eomerpust, 10 kinace/ Mepzmsik A.I'., Homuposckuii J[.A.,
[Tononckuii B.b., Axup M.C.; nox penakmueit [Togonsckoro B.E., O6miecTBo ¢
OrpaHUYEHHON O0TBETCTBEHHOCThIO M3aartenbckuii ieHTp «BEHTAHA-T'PA®y;

AxrmmmonepHoe o6rmiectBo «M3narensctBo «IIpocBemienner»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

OYPOYHOE IJIAHUPOBAHUE

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

CMOTPH ITOYPOYHOE MIIAHUPOBAHUE






