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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHoOro kypca «I'eometpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —12 kmaccoB pa3pabotaHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CII€UYMBAET OBJIaJICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIIrXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YUYEHHUS APYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHMH PEAJTbHOTO M UACATBHOT0, XapaKTepe OTpaKeHUs
MAaTeMaTHYECKOW HAyKOW SBIECHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOIO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH M B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKACHUMA
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH udenoBeka. OpueHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXKEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO INO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHus  AelcTBUTENbHOCTU.  OnepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpazamMu 0O0BEIUHSET pa3Hble BUIBl Y4E€OHOW M TPYJOBOW JAESATEIHHOCTH,
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ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUSI y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKOW AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE o0OyueHusi — 00ieo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
creuu(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIIEITHOTO MPOOKEHUsI 00pa30BaHUsA
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIb30BAHUEM I€OMETPHUH.

[IporpaMmMa mo reoMmeTpur Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00y4aromuxcsi CpeaHeN MIKOIbI, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE YMEHUS, CBS3aHHBIC
co cnenu(puKONd TeoOMETpUU M HEOOXOJUMBIC I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATEHON AEATEIbHOCTH.

JIoCTH)KEHHE 1eIM  OCBOEHHS TMPOrpaMMbl 00ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHEe B 10—12 kitaccax SBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0Oyyaromuxcsi, MO3HABATEIbHONH  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;
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e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
HNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsIX W IPU U3YYEHUU JIPYTUX YYEOHBIX MNPEIMETOB, MPOSIBICHUSA
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, peIlaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeTEHHBIM 00pa30M OopraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Tpenmourenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIICHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMTCA C OMNOPOM Ha
HarJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—12 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B IPOCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJbKO IO COJAEP)KATENbHbIM JIMHHSM, HO W IO ToJaM
00yueHHUsI Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEN0BATENBHO U MOCTYIATEIbHO, C
coOII0ICHMEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX IPENCTABICHUN OO0YyYarolMXCsl, paciiupss U
yriay6usist e€, o0pa3ysi MpOUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenne reomerpun otBoauTtcs 1 yaca B Hepemo B 10-12knaccax, Bcero
3a Tpu roga oOydeHus - 102 yaeOHbBIX Jaca.
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COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IMapaJUICNIbHBIE IPsAMBIE B  IPOCTPAHCTBE;
NapaJLIENBHOCTh TPEX NPSMBIX; MAPALICIBHOCTh NPSIMOW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimve mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETPa3Ip, KyO, MapajjiesieuIea; IOCTPOSHUE CEUEHUI.

[lepnenAMKYJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON TUIOCKOCTH.

11KJIACC

Yriasl MexAy NPAMBIMH U IJIOCKOCTAMM

VYriabel B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IJIOCKOCTBIO; BYTPaHHBIN
yIoJI, JIMHEWHBIM Yroj JABYIrpaHHOro yria. llepneHaukynsp W HakJIOHHBIE:
paccTosAHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHME OT NIPSIMOM N0 IUIOCKOCTH,
npoekurs (Urypsl Ha IUIOCKOCTb. llepneHauKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIIECHINKYJIAPHOCTH IBYX IIJIOCKOCTEN. Teopema 0 TpEX NMepIeHIUKYIIAPaAX.

MHOrorpaHHuKu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PDAHHUKA, BBIIIYKJIBIC
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI, psMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. ITapannenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero csoucrsa. llupamuna: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE NUPaMU/Ibl; OOKOBAs ¥ MOJIHAsI IOBEPXHOCTh MUPAMUbL; IpaBUWIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOIPaHHHUKHU: MOHATUE IIPABWIBHOIO MHOIOTPAHHUKA; NpPaBUJIbHASA NpU3MaA U
IIpaBUIbHAS [HUPAMUIA; [PaBWIbHAs TPEYrojbHas NUPaAMHUAA U IPABUIIbHBIN
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teTpa’dap; KyO. IlpencraBienwe O MNpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeKa’ip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTUA.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.

Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNH, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON IPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUJIBLHOM MUpPaAMUIBI,
TeopeMa O IUIomaau yceuéHHOM mupamuibl. [loHstue 006 00bEMe. OOBEM
MAPAMHU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

12 KIIACC

Tesa Bpalmenus

Hunmuaapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMOBepXHOCTU. L[lumuHap: ocHOBaHUS U
OOKOBasi IMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIaAh OOKOBOW U TIOJHOU
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH moBepxHocTU. KoHyC: OCHOBaHME U BepIlrHa, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3anmMHoe pacnomnoxkenue chepsl U MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
10 CHEpHI.

N3o00pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaIl[CHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
NPsIMOYTOJILHOTO Tapajiesnienunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 11apa u 1IoIaab chepsl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEE 4Yepe3 BEpIIMHY), CEYEHUs

mIapa.
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BekTOpHI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockocT U B mpocTtpancTBe. ClI0XKEHUE U BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BEKTOpa mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBmwiio mnapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACUCTBHM € BekTtopamu. IIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.
Briuncienue yrioB Mex1y NpsIMBIMH U TUIOCKOCTAMHU. KoopanHATHO-BEKTOPHBIM
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.
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IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSAMHI U Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnn, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATb COOCTBEHHBIE KU3HEHHbBIC ILJIAHBI;
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TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIMSIHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpHEHTAllMEd HAa MPUMEHEHUE MAaTeMaTHYECKHX 3HAHUW JUIs PELICHHUS 3a1ad B
00JIaCTH  OKpyKalolel cpeapl, IUIAaHUPOBAHHUS TOCTYNKOB U OLEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOI'0 NTO3HAHMSL:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeToBEYeCKOW MJesATEeNbHOCTH, JTaroB €€
pa3sBUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJIAJCHHEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JEITEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBrbiesioruueckueeicTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
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npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUsl, BBIOMpaTh Haubosee MNOAXOAAUIMN ¢ Yy4€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBblencciieoBaTebCKUeIeiCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYIHPOBATH OOOOIIEHUSI M BHIBOJBI TIO pe3yjIbTaTam
POBENEHHOTO HAOIIOJIEHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

O0menue:
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e BOCIpUHUMATH U (GOPMYIUPOBATH CYXKACHHS B COOTBETCTBUHU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS I10
X0y pelIeHus 3a7a91, KOMMEHTHPOBATh IMOTYYCHHBIN pe3ybTarT;

e B X0JIe 00CYXKJIeHUS 3a]]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIa€MOU TEMHI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIICHMs; COMOCTaBISATh CBOWM CYXIEHUS C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, OOHApYXUBATh Pa3M4YNe W CXOJCTBO TO3HIIMIA, B
KOPPEKTHOH popme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

e TPEICTaBIATH  PE3yNbTAaThl  pEIIeHHWs  3a/Jadd,  JKCIIEpUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

e TOHMMAThb W  UCIONIB30BaTh  TNPEUMYINECTBA  KOMAaHAHOHW W
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThl, pacrpeaensTh BUABI padoT, JOrOBapUBaThCs, 00CYKIaTh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

e Y4acCTBOBaTh B IPyNMOBBIX hopMax paboThl (0OCYXAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

3) Vnusepcanvnvie  pezynamueHvle Oeticmaus, obecneyusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

e COCTaBJISITh IUUIaH, AJITOPUTM PEILICHHUS 3a/1a4, BEIOMPATh CIIOCOO PEIIeHHUS
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

e BJAJAETh HAaBbIKAMH IIO3HABATEIbHON peQEeKCHH KaK OCO3HAHUSA
COBEpILIAEMBIX JNEUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTara peleHnsl MaTEMATHYECKOM 3a/1a4H;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B [EATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, JAHHBIX, HAMIEHHBIX OLIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 64 ot 17.10.2023. UcnonHutens: HacubynnuHa U.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 43 n3 186. CtpaHuua cosaaHa: 17.10.2023 09:53 =¥ TATAPCTAH



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBath B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUYECHUH, UCTIONB3YS METO/ CIICIOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKyY, CHH3Y.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TPSIMBIMH.

11KJIACC

Pemats 3a/1a91 Ha HAXOXKACHUC IT'COMCTPHUICCKUX BCIIMIMUH 110 06pa3uaM nJIn
AJITropuT™MaM, IPUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHUC MCTOJAbI IIpU PCIOCHUN
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CTaHJAPTHBIX MAaTeMAaTHYECKMX 3aJad HAa  BBIYUCIEHHUE YIJIOB  MEXAY
CKPCIIMBAIOIMMUCSA MNPSIMBIMH, MEXKAY TMPAMOM M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M MJIOMAAN [TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
OUpaMyua) € TPUMEHEHUEM (QOpMyJl; BBIUMCIATH COOTHOILIEHUS  MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEN, 00bEMaMHU MTOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE;, LUEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHGMOpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YEpTEKaxX U
PUCYHKAX.

[TpumensTe TeomeTpuyeckue (aKTbl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NMPEANoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKWU3HH, PaCIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIBHBIC
CUTyallUW W IPUMEHATh HU3YYCHHBIC IIOHATHS B IPOLIECCE IOUCKA PELICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOPEM, almapara ajireOpsl; pemarb
IIPAKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKICHUEM I€OMETPUYECKHUX BEJIUYMH.

12 KIIACC

OmnepupoBaTh MOHATUSMHU: LWJIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yroliue
UUIMHAPUYECKOM  NOBEPXHOCTH;  LWJIMHIAP;  KOHWUYECKas  I[OBEPXHOCTb,
oOpa3yrolne KOHH4eCKONW TOBEPXHOCTH, KOHYC; c(hepruecKas IOBEPXHOCTb.

PacnioznaBath Tena BpalleHus (LMIMHAP, KOHYC, cepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILECHHUS.

KnaccuduimposaTs B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBarh NMOHATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOSA, BHICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruncnate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpalICHHUS,
Tr€OMETPUUECKUX TEJl C MPUMEHEHHEM (POPMYII.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 64 ot 17.10.2023. UcnonHutens: HacubynnuHa U.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 45 n3 186. CtpaHuua cosaaHa: 17.10.2023 09:53 =¥ TATAPCTAH



OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OTMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaIeHUs.

BBIUUCIATE COOTHOIICHUS MEXAY IUIONIAJIIMH TIOBEPXHOCTEH M 00BEMaMu
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpHl OT PYKH W C MPUMEHEHHEM TIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrIMoTHATE (BBIHOCHBIC) IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuI CBepXy, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJI BPAILICHHUS.

M3BnekaTb, WHTEPIPETUPOBATH M MPeoOpa3oBBIBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPECTABICHHYIO Ha YEpTEkKax U
pPUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMOTHATS  JIEWCTBHS  CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaIal0T.

[TpuMeHsTh IpaBUIIO MapajuIeTIenUIe .

OnepupoBaTh MOHITHAMU: IEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YTOJd MEXIY
BEKTOpaMH, CKaJIIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxomuth cymMMy BEKTOPOB U MPOM3BEICHNE BEKTOPA HA YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHHUE, paCKIaablBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh TNIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAUHAT.

[Ipumensaty teomerpudeckue (akThl UISI PENICHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEATNOIararonuX HECKOIBKO MAaroB PEIICHUs], €CITH YCIIOBUS TPUMEHEHUS
3aJIaHbl B IBHOU (hopMme.

Pemate mpocreiiie reoMeTpUYSCKHE 3aJaud Ha MPHUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaud Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUN U
HAXOXKJEHUE TEOMETPUUYECKUX BEIMUWH M0 00pasiiamM Wil alropuTMam, IpPUMEHSS
W3BECTHBIC METO/BI ITPH PEIICHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/1a4.

[IpuMeHATh TpOCTEHINNE TMPOrpaMMHBIC  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoaMTh TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
JKU3HH, PacIlio3HaBATh MPOSIBICHUE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[IpuMeHATh TMONMyYCHHBIC 3HAHWS Ha TMPAKTHKE: aHaJIU3UPOBATh DPEaAIbHBIC
CUTyallUd W TIPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE TIOWCKA peIIeHUs
MaTeMaTU4eCKn CPOPMYIMPOBAHHONW MPOOJIEMBbI, MOJCIUPOBATH pPEaTbHBIC
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CUTyallUM Ha $A3bIKE TE€OMETPUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
No KounuecrBouyacos
HaumeHoBaHuepasaejioB u JyeKTpOHHBbIe (LM pPOBbLIE)
n/ Bcer KonTpouabsnbiepador  IIpakTtuyeckuepador
TeMIPOrpaMMblI o0pa3oBaTebHbIEPECYPCHI
n 1] bl bl
https://resh.edu.ru/office/user/profi
le/
1 BBenenue B ctepeoMeTpuio 10 1

https://www.yaklass.ru/
https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profi
[IpsiMbIe U MIIOCKOCTH B

le/
IIPOCTPAHCTBE.
2 12 1 1 .
[Tapa/ueIbHOCTEIPAMBIX U https://www.yaklass.ru/
IJIOCKOCTEN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profi
[TepreH MK yYIAPHOCTHIPSIM 1 le/
3 BIX 1 IIOCKOCTel 12 https://www.yaklass.ru/
https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB 34 1 3
1O ITPOI'PAMME
[lokymeHT co3aaH B anekTpoHHon copme. Ne 64 ot 17.10.2023. Vicnonnutens: HacubynnuHa U.B. B I/IEKTPOHHbBINA

o2 ZHERTFUATNDIA
Ctpanuua 48 n3 186. CtpaHuua cosgana: 17.10.2023 09:53 =¥ TATAPCTAH



No KoumnuecrBouyacos

HaumenoBanuepasjaesio JyeKTpOHHBbIe (LM pPOBbLIE)
n/ Bcer KonTtpouabsHnbiepador IIpakTnyeckunepador

B M TEMIIPOTrPAMMBbI oOpa3oBaTe/ibHbIepecypChl
n 1] bl bl

https://resh.edu.ru/office/user/profil
y e/
TJIBI MCXKAY NPSAMBIMU U

1 TOCKOCTSMIY 10 1 ! https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profil
e/

2 MHororpaHHHKH 1 1 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profil

OOBEMBIMHOTOTPAaHHHUKO ¢/

3 B 9 1 ! https://www.yaklass.ru/
https://ege.sdamgia.ru

4 [ToBTOpEHUE: CEUEHMS, 4 . . https://resh.edu.ru/office/user/profil

paccTosiHUA U YIJIBI e/
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https://www.yaklass.ru/
https://ege.sdamgia.ru

OBIIEE KOJIMYECTBO

YACOB I10 ITPOIT'PAMME 34 4 4
11 KJIIACC
12 KJIACC
Ne KoanuyecTBOo4acon
HaumenoBanuepasjaesio JyeKTpOHHBbIe (LM pPOBbLIE)
n/ Bcer KonTposbHbiepadoT IpakTuyecknepadbor
B ¥ TEMIIPOTPAMMBI o0pa3oBaTebHbIEepeCypChl
I 0 bl bl
https://resh.edu.ru/office/user/profil
e/

1 Tenappamenns 12 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profil
e/

2 OOnembiTen 5 1 ! https://www.yaklass.ru/
https://ege.sdamgia.ru

3 BeKTOpBI ¥ KOOPAUHATHI 10 . . https://resh.edu.ru/office/user/profil

B [IPOCTPAHCTBE e/
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https://www.yaklass.ru/
https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profil

I[ToBTOpEHHUE, e/
4 obobenne, 7 https://www.yaklass.ru/
CHCTEMaTH3alMA3HaHUN https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomeTpust, 10-11 knaccewl/ Atanacss JI.C., byty3oB B.®., Kagomuer C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBeiienne»

METOJIUYECKHUE MATEPHUAJIBI JJIJIS1 YUYUTEJIS
Meroaunueckoe mocodue K npeIMeTHON JIMHUKA Y4eOHUKOB Mo reomeTpuu JI.

C. AtanacsH, B.®.byry3osa, C.b.Kagomuesa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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