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MNOACHHUTEJIBHAA 3AITMCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 0a30BOro ypOBHS IS
ooygarommxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DemepalbHOTO
TOCY/IapCTBEHHOT'0 00pa30BaTEIbHOIO CTaHAAPTa CPEAHETO OOIIEro 00pa3oBaHus,
C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABABIIEMBIX K
MaTeMaTUYeCcKOMYy OO0pa30BaHUIO, M TPagUuLUN POCCUHUCKOrO 0Opa30BaHUS.
Peanmzanust mporpaMmbl 0o0ecrieurBaeT OBIAJCHUE KITFOUEBHIMU KOMITETEHITUSIMH,
COCTAaBJSIFOIIMMH OCHOBY /IS CaMOPa3BUTHS W HEMPEPHIBHOTO 0OOpa30BaHMS,
LIEJIOCTHOCTh OOHIEKYJIbTYPHOT0, JIMYHOCTHOTO M T03HABATEIHHOIO pa3BUTHUS
JMYHOCTH OOYYArOIITUXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHM Ha YpPOBHE CpeaHero oOIIero
o0pa3oBaHUs OO0YCJIOBJIEHA MPAKTUYECKOH 3HAYUMOCTBIO METANpeIMETHBIX H
MPEIMETHBIX PE3yJIbTATOB OOyYEHHUS T€OMETPHUH B HAIPABICHUHM JIMYHOCTHOTO
pa3BuTHS OOydJarommxcs, (GopMUPOBaHUS (YHKIIMOHATIHHOW MaTeMaTHIeCKON
TPaMOTHOCTH, U3Y4EHUS IPYrUX Y4eOHBIX AUCUUILINH. PasButue y oOydarommxcs
NPaBUIBHBIX TIPEACTABICHUNA O CYIIHOCTH M TPOMCXOXKICHUU TE€OMETPUUCCKUX
a0CTpakinii, COOTHOIIEHUH pPEaJbHOTO W HWCATHHOTO, XapakTepe OTPaKEHUS
MAaTE€MAaTUYECKOW HAyKOW SIBJICHUW M TMPOLECCOB PEATBHOTO MHpPA, MECTE
TCOMETPUN B CUCTEME HAyK M POJIM MAaTEMaTHUECKOTO MOJCITUPOBAHUS B HAYIHOM
MO3HAHWU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MUPOBO33PCHHSI
yJaluXcsi, a TakKe KadeCTB MBIIUICHUS, HEOOXOAWMBIX I ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBIsSIETCS OJHUM W3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TaK KaK O00ECIEeYMBACT BO3MOXKHOCTh H3YyYEHHS Kak
JUCIMIUIAH €CTECTBEHHO-HAYYHOW HAMIPABIEHHOCTH, TaK U TYMaHUTapHOU.

Jlornueckoe MbIIUIEHHE, (opMHUpyeMOe TpH H3yYEHUH OO0YYarOIIUMUCS
MOHSATUIHBIX OCHOB T€OMETPUU U TIOCTPOCHUH IICTIOYKH JIOTHYECKUX YTBEPIKICHUH
B XOJIe¢ pCIICHHs] T€OMETPHUYECKHX 3ajad, YMEHHE BBIIBUTATh M OINPOBEPrarhb
TUIOTE3bl HETOCPECTBEHHO HWCIOJB3YIOTCA MPH PEIICHHH 3a7ad €CTECTBEHHO-
HAy9IHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JACTAX AeATEeNbHOCTH dYenoBeka. OpHEHTalus 4eloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaabHOro ObITHA, (opMma
OTpPaKEHUSI OKPYKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO TO3HAHHUS U aKTUBHOTO
npeoOpazoBaHus  neicTBuTenbHOCTH.  OnepupoBaHUE — MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEAUHSIET pa3HbIe BUAbI YU€OHON U TPYAOBOM JAESTEIHLHOCTH,



SBIIICTCS OJHUM W3 MPO(PECCHOHALHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHA
3amaya (opmMupoBaHUs y OOYYarONIMXCS MPOCTPAHCTBEHHOI'O MBINIICHUS Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEILHOCTH 0 MHOTUM HaIPaBICHUSIM.

[lenp ocBoeHusi mporpamMbl ydeOHoro kypca «l'eomerpusi» Ha 6a3zoBoM
ypoBHE 00y4yeHuss — 00meo0pa3oBaTebHOE U OOIIEKYJIbTYPHOE pPa3BUTHE
oOydJarommuxcs  4depe3  OOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUus |
VCIIOJIb30BAHUSL CUCTEMATHYECKUX TIE€OMETPUYECKMX 3HAHUM W JCUCTBUH,
crielu(pUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICITHOT'O MPOJAOHKEHUSI 00pa30BaHUsI
0 CTICIIMAILHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCITOJIb30BAHMUEM T€OMETPHH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAuY€HA IS
OOyJaroMMXCsl CPEIHEN IITKOJbI, HE UCIBITHIBABIINX 3HAYNUTEIHHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOTO 001Iero oopasoBanus. Takum oOpa3zom, oOydaromiuecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOMTBH OOIIME€ MATEeMAaTHYECKHE YMEHUs, CBS3aHHbBIC
co crmenu(puKOd TEOMETPUU W HEOOXOIMMBIC ISl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh H3YyYUTh I'€OMETpHUIO Oosee
IyOOKO, €CIIM B JajdbHEHIIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHYECKHUX
3HAHMSX B MPOPECCUOHAILHOMN JCSITEIHHOCTH.

JlocTi>keHne 1€  OCBOCHUSI TMPOrpaMMbl  00€CIIEUMBACTCS PELICHUEM
COOTBETCTBYIOIMMX 3a7a4. [IpuopuTeTHBIMU 3a7auyaMHi OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax sIBISIFOTCS:

e (opMHpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYpPbl U OCO3HAHHE €€ B3aUMOCBSA3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe TMPEACTABICHUS O MHOTOTPAHHUKAX WM TeJlaX BpaIlCHUS
KaK O Ba)XHEHUIIUX MaTeMaTUYEeCKUX MOJENSAX, TMO3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pas3HbIC SBJICHUS OKPYXKAIOIIETO MUPA;

e (opmupoBaHue yMEHHsS paclo3HaBaTb Ha YEpTEkKax, MOJEIIX U B
pealbHOM MHUPE MHOTOI'PAaHHUKH U TeJla BpalleHHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3aJay Ha MOCTPOCHUSI Ha M300paXEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopmupoBaHre yMEHUS OINEPUPOBATH OCHOBHBIMH TOHSATHUSAMH O
MHOTOIpaHHUKaX U TeJaxX BpalleHUsI U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJICHHE  aJrOpUTMaMU  pEIIEHUS  OCHOBHBIX  THUIIOB  3ajad,
dbopMupoBaHuEe yMEHHUS  NIPOBOJAUTH  HECJIOXKHBIC  JIOKa3aTEeJIbHBIC
paccyXJIeHUsI B XOJI€ PEUICHUSI CTEPEOMETPUYECKUX 3a]ad U 3aJad C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE  HWHTEIUIGKTyaJIbHBIX U  TBOPYECKUX CIIOCOOHOCTEH
OoOydJarmMXcs, TMO3HABaTEIbHOW  AKTUBHOCTH,  HCCIIE0OBATEIbCKUX
YMEHHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanme G yHKIIMOHATBHON rPaMOTHOCTH, pEJIeBaHTHOM
r€OMETPUU: YMEHHE pacCllO3HABAaTh IPOSIBICHUS  I€OMETPUUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEANBHBIX KU3HEHHBIX
CUTyalUUsIX W MPU HU3YyYEHUU JPYTUX YUYEOHBIX MPEAMETOB, MPOSIBICHHUS
3aBHUCHMOCTE U 3aKOHOMEpPHOCTEW, (OpMyIMpoBaTh HMX Ha S3bIKE
reOMETPUH U CO3/1aBaTh Fr€OMETPUUYECKUE MOJIETH, IPUMEHATh OCBOCHHBIM
r€OMETPUYECKUI ammapaTr Uil PELIeHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OILICHUBATH MOJIy4YE€HHBIE PE3YJIbTATHI.

OTIUYUTENbHON OCOOCHHOCTHIO MPOTPaMMBbl SBIISIETCS BKJIIOYEHHE B KypC
CTEpEOMETPHUM B Hayaje €ro u3y4eHus 3aJad, peIIaeMblX Ha  ypOBHE
MHTYUTUBHOI'O MO3HAHUS, U ONPEIEICHHBIM 00pa3oM OpraHu30BaHHAas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTHUYECKOIO M IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJlbHEHIIEMY U3y4EHUIO IIpeIMeTa.

[TpennmouteHne OTHASTCS HATISIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh NPEAMETHO-
MIPAKTUYECKON JEATENIbHOCTA. Pa3BUTHME INPOCTPAaHCTBEHHBIX INPEICTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETpPUM IPOBOAMUTCA 3a CUET PEIICHHs 3aJad  Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEpPUpPOBAHHE
MPOCTPAHCTBEHHBIMU o0Opazamu. Co3maHue oOpa3a MPOBOJUTCA C OMNOPOM Ha
HarjJsiIHOCTh, a ONEpPUPOBaHHE OOpa3oM — B YCIOBUSAX OTBJIEYEHHS OT
HarJIIIHOCTH, MBICIEHHOTO U3MEHEHHS €0 UCXOJHOT O COJIepKaHus.

OcHoBHBIE conepkarenbHble TuHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsimMble U MIIOCKOCTU B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpBI U KOOPAUHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss He TOJNBKO II0 COJEP)KATENbHBIM JMHHUSAM, HO W IO TroAam
o0y4eHus Ha YPOBHE CPEHEr0 O0IIero oopa3oBaHusl.

Conepkanne o0Opa3oBaHMs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yabTaTam
OCBOEHHMSI paboueil TporpaMMbl, pPAaCHpENeNICHHBIM IO TrojaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TakuM 0Opa3oM, UTOObl OBJAaJEHUE TI'E€OMETPUUECKUMHU
MOHATUSMH M HABBIKAMHU OCYIIECTBJISUIOCH MOCJIEI0BATENbHO U NOCTYNATENbHO, C
COOJIIO/IEHNEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOUAINCH B
OoOLIYI0 CHUCTEMY T'€OMETPHUYECKUX MPEICTABICHUN OOYYarOIIUXCs, PaCIIUpsAs H
yrayomsis e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpumn orBoaures 2 yaca B Heaemo B 10 kmacce u 1 gac B
Henento B 11 kiacce, Bcero 3a nBa roga ooydenust - 102 yuebHbIx yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsAMmas, IJIOCKOCT,
npoctpaHcTBO. IloHATHE 00 aKcMOMaTHYEeCKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U CIICCTBHS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsSMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECH,
NapaJuleIbHbIE W CKPEHIMBAKOIIMECH TMpsAMble. llapaiuienbHOCTh NOPSIMBIX H
IJIOCKOCTEM B IPOCTPAHCTBE: MAapajUIeIbHBIE TMPAMBIE B  IPOCTPAHCTBE;
MapaJJIEIbHOCTh TPEX MNPAMBIX; NAPALIENbHOCTh NPSAMOW U IJIOCKOCTH. YTJBI C
COHANpPABJICHHBIMUA CTOPOHAMH; Yroid MEXKIAYy MpSAMBIMH B MPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: IapajuleibHble  IUIOCKOCTH; CBOMCTBA
napajuieNibHbIX — miiockocted. [Ipocreiiiine mNpoCcTpaHCTBEHHBIE (UTYpPHl Ha
MJIOCKOCTH: TETPadIp, KyO, Mapajieenunea; MOCTPOCHUE CEUCHHIA.

[lepneHIUKYJIAPHOCTD MPSIMOM U IIOCKOCTH: IEPIEHINKYIISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, IPAMBIE IAPAJUICIbHBIE W IEPIECHIUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPSIMOMR
NEPIEHAUKYJIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: Yrojl MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYI'PAaHHBIA  yroJ, JIMHEWHBIM yrojl  JBYIPAaHHOIO  yrJa.
[lepnieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT HOpsMOM 10  TJIOCKOCTH, Mpoekuuss  (urypsl Ha  IUIOCKOCTb.
[leprieHIUKYIAPHOCTh  IJIOCKOCTEH: MNPU3HAK  TEPHEHAMKYISIPHOCTH  JBYX
miockocTell. Teopema 0 TpexX NepneHANKYIsIpax.

MHoOrorpasHHuKHu

[loHsAiTHE MHOTOIPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBIITYKJIbIE MHOTOI'PAHHMKH; Pa3BEPTKa MHOrorpasHuka. Ilpusma: n-yronapHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI, MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSAMOYT OJIbHBIN
napajuieJienuIiel U ero cBoicrBa. I[lupamupa: N-yronpHas nupamMuga, TPaHU H
OCHOBaHME MUPAMUJIbl; OOKOBAs U MOJIHAS TTOBEPXHOCTh MUPAMUJIbL; MPAaBUIIbHAS U
YCEUCHHas MNHUpaMuja. OJEMEHThl TMpu3Mbl W nOupamuibl. [IpaBuibHbIE
MHOTOI'PAHHUKU: TOHATHE IPABUJIBHOTO MHOTOIPaHHMKA; IIPAaBUJIbHAs IIPU3Ma U
MpaBWJIbHAS NHPAMHAA; MPABWIbHAS TPEYroJbHAsA NUPAMULA W TPABUIbHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O MNpaBUIIBHBIX MHOTOTPAHHHMKAX: OKTas3p,
nojeka’ip 1 ukocayap. CeueHuns NpU3Mbl U TUPAMHUJIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, NPSIMOMH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPHUM B IUpamMujax, Napajuienenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



BbluucieHre 3J€MEHTOB MHOTOTPAaHHUKOB: peOpa, AuaroHalid, YrJbl.
[nomaas OOKOBOM IMOBEPXHOCTH W TIOJHOM TOBEPXHOCTU TMPSMOM MPU3MBI,
IJIOIaJb OCHOBAaHUW, TeopeMa O OOKOBOW MOBEPXHOCTU MPSMON MPHU3MBI.
[Inomaas OOKOBOW MMOBEPXHOCTH M TMOBEPXHOCTH MPABUJIBHOW IMHPAMUJIBI,
TeopeMa O IUIOMmaaAu yceueHHOM mnupamuabl. [lonstue 006 ob6beme. OOBEM
OUpaMUAbl, IPU3MBI.

[TonoOuble Tena B mnpoctpaHcTBe. (COOTHOIIEHUS MEXIY IUIOUIAASIMU
MOBEPXHOCTEH, 00hEMaMH TTOT0OHBIX TEJL.

11 KITACC

Tena Bpamenus

[Hunuaapuyeckas MOBEPXHOCT, oOpasytomue I HAPUY ECKON
MOBEPXHOCTH, OCh ITWIMHAPUYECKON TOBEpXHOCTU. [lunmmHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMIAAh OOKOBOM W TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylonue KOHWUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTH. KOHyC: OCHOBaHUME U BepIInHa, 00pa3yroIias
U OChb, IUIOMIaJb OOKOBOM U TIOJHOM TMOBEPXHOCTU. YCEUYCHHBIM KOHYC:
oOpa3yromue 1 BhICOTa; OCHOBAHMS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, IUAMETpP; IJIOMAIb TMOBEPXHOCTU CQEPHI.
B3auMHoe pacnonokenue chepsl U TUIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
JI0aab cephl.

N300pakeHne Tel BpalleHus Ha TUIOCKOCTH. Pa3BépTka IMuIMHApa M KOHYyCA.

KoMOuHanuu Ten BpaileHWss ¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMMCAaHHBIA OKOJIO cdephl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WM TEJO
BpallleHHUs.

[Torsitue 06 o6vemMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 o0bEmMe
IPSIMOYTOJIBHOTO MapajulieNienuiena v ciaeactBus u3 Hee. OO0bEM LMIMHIpA,
koHyca. O0BEM 1Iapa U MIomaab chepsl.

[TogoOuble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00bEMaMu MOI0OHBIX TEJI.

Ceuenns nmiuHApa (MApAUICTBPHO W TMEPHEHAUKYISIPHO OCH), CCUCHUS
KOHyca (mapajjieiIbHO€ OCHOBAaHUIO U TPOXOJAIIEe uYepe3 BEpIIMHY), CEUEHUs
mrapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha miockocT u B mpoctpancTBe. ClI0XKeHUE U BHIYUTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCIO. Pa3mokeHne BeKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopam. IlpaBwiio mapawienenunena. Pemenue 3agad, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI JCUCTBUM C BEKTOpamu. lIpsMoyrosibHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopawnatel BekrTopa. llpocreiimme 3amaun B
KOOpJIMHATaX. Yroil MexAy Bekropamu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Bpruucnenue yrioB Mexay NpsIMBIMH U TIJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTAaThl OCBOCHHS IIPOrpaMMBbl y4eOHOIro IMpeaMera
«MareMaTruka» XapakTepu3yroTCs:

I'paxaanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMU 00YyJaroIerocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O UJIEHAa POCCHHCKOrO OOIINEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU,
Ipolenyp TpakIaHCKOro oOmiecTBa (BbIOOPBI, OMNPOCHI W TIp.), YMEHHUEM
B3aMMOJICICTBOBaTh C COLUUAIBHBIMA WHCTUTYTAMHA B COOTBETCTBUH C UX
GYHKIMSAMH 1 HA3HAYCHHUEM.

IIarprornyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPAKTAHCKOW UICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HAaCTOSIIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHMKEHUSAM POCCUMCKHX MATEMATUKOB U POCCUMCKON MaTeMaTUYE€CKOM IIKOJIbI,
K MCIOJB30BAaHUIO ATUX JOCTIIKCHHH B JIPYrux HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOrO Hapo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHECHUEM JIOCTHKECHUN HAYKU U JIESTEIIbHOCTHIO
YU4E€HOTr'0; OCO3HAHUEM JIMYHOTO BKJIaJla B MIOCTPOCHUE YCTOMUMBOTO OYTIYIIIETO.

IcTeTHYecKoe BOCIIUTAHNE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOUAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, O0O0BEKTOB, 3ajad, pELICHUN, pacCyKIEHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA.

du3nUYecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHSTh MaTeMaTHYeCKUEe 3HAHUS B
WHTEpecax 370pOBOT0 U 0e30macHOro 00pasa )KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryispHas dusnueckas AKTUBHOCTb); (u3HUEcKoro
COBEPILIEHCTBOBAHU, npu 3aHATHAX CIIOPTUBHO-03/10POBUTEIBHOM
JESTENbHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuyHbIM  chepam  MpPo(EecCHOHAIBHON  NIEeATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUJIOKEHHUSIMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyiieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTreMaTHueckoMy O0Opa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTHUBHOMY
YYACTHIO B PEIICHUY MPAKTUUECKUX 3a7a4 MaTEeMaTUYE€CKOM HAITPABICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYPhl, TMOHUMAHUEM BIHSHUS
COLMAIIBHO-KOHOMHMYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMATBLHOU
Cpenbl, OCO3HAaHWEM TJIOOAILHOTO  XapakTepa JKOJOTHYECKUX  MpoOIeM;
OpHUEHTAllMEd HAa NPUMEHEHHE MATEMaTHUYECKMX 3HAHWUM U1 PELICHHS 3a7ad B
00JJacTH  OKpYXKAIolIeW Cpelbl, IUIAaHUPOBAHUSA TOCTYIIKOB M OIEHKH HUX
BO3MOXHBIX MOCJIEACTBUM JIJI1 OKPYXKAIOLIEH CPEBL.

IleHHOCTH HAYYHOI O TO3HAHMSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW MPaKTUKWA, TOHHUMaHUEM
MaTEMaTUYECKONM HayKu Kak c@epbl 4YeJOBEUECKOM IesTENbHOCTH, JTalloB €¢
Pa3BUTHS W 3HAYUMOCTH JUISl PAa3BUTUA LWBUIM3ALMA, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTEMaTHYECKOM KyJIbTypOW KaK CpPEICTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBJISATh NMPOEKTHYKO M HMCCIEIOBATEIBCKYIO AEATEIbHOCTD
VHAUBHUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3ybTaThl OCBOSHUS MPOrPaMMBbl YU€OHOTO TpPEeIMETa
«Marematuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCAIbHBIMU Pe2YISIMUBHLIMU OellCIMEUIMU.

1)  Vuueepcanvuvie  nosnasamenvmvle — Oelicmeusi, — 0Oecneuusaom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YYaAOWUXCcs (0C80eHUe
Memoo08  NO3HAHUA  OKpYJcaroujeco  Mupa,  NpuMeHeHue  JIOSUYECKUX,
uccnedosamelbCKux onepayuil, ymeHull pabomams ¢ uHgopmayuetr).

Ba3oBble JJornueckue 1elCTBUSA:

e BBIABIITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHWUH MEXIy MOHATUAMU; (DOpMyIHpoBaTh
OTIpEACIICHUs] ~ TOHSATHUW, YCTaHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
KJacCU(UKAIMU, OCHOBAaHUSA I OOOOIICHUSI U CpPAaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

e BOCHpPHHHMATh, (GOpMyTUpOBaTH W  TMPeoOPa30BBHIBATE  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €IUHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npoTuBOpeursi B (DakTax, JAHHBIX, HAOIIOACHUSX W YTBEPKICHUSAX;



npejjiaraTb ~ KpUTEPUM  JJISI  BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIOYEHUN, YMO3aKIIOUECHUH 10 aHAJIOTUU;

e IIPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTelIbCTBA MaTeMaTUYeCKUX
YTBEP)KIEHUH (MPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apryMEHTAITUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOJIBI;

e BBIOMpPATH CMOCOO penieHus yd4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BHIOWpaATh HaMOOIEe MOAXOMAMMA C YyUETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrle ucciienoBareibCcKue 1eicTBUA:

e HCIOJIb30BaTh BOIPOCHI KaK HMCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMNPOCH], (UKCUPYIOLIUE MPOTUBOPEUHE, MpodieMy,
yCTaHaBIUBaTh  HCKOMO€ MW  JaHHOe, (OpMHpOBAaTh  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MMO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIBHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOIo
OoOBbEKTa, SIBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SIBICHUSIMU, IIPOLIECCAMMU;

e CaMOCTOSTEJILHO (hOPMYIMPOBATH OOOOIIEHHS W BBIBOBI MO pe3yibTaTam
MPOBEICHHOIO HAOJIOJEHUS, HUCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 00OOIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAKKE BBIIBUTATH
MPENTNONIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora c undgopmanmeii:

e BBIABIAATH ACPUIIUTH WHGOPMAIMH, JAHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOMNPOC U JJIs1 PELICHU 3a/1a4H;

e BBIOMpaTh HWH(POpPMAIIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUIOB M ()OPM TIPEICTABICHUS;

e CTPYKTYpUpPOBaTh MH(MOPMAIIMIO, IPENICTABIATh €¢ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh TpaduuecKy;

e OLICHUBATh HaJC)KHOCTh uHpopmaru 1o CaMOCTOSITEIILHO
chOpMYyJIUPOBAHHBIM KPUTEPUSIM.

2) Yuusepcanvnvle KOMMyHUKamueHvle Oelicmeéus, 00ecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenue:



BOCIIpUHUMAaTh U (HOpPMYIUPOBATh CYXKACHHUS B COOTBETCTBHH  C
YCIOBUSIMHU UM LIETSIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUs B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh MOSACHEHHUS I10
XOJly pELICHHUs 3a]a4M, KOMMEHTHPOBATH MTOJYYEHHBIN PE3YJIbTAT;

B XOJI€ OOCYXJAEHHMSI 337aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, pelraeMon 3aJaun, BbICKa3bIBATh MU, HAIICJICHHBIE HA MOUCK
pELICHUs; CONOCTABIIATE CBOM CYXKIECHHMS C CYXACHUAMH JIPYrUX
YYaCTHUKOB JAHajiora, OOHapyKHUBaTh paziIMuhe U CXOJCTBO IMO3ULUH; B
KOppeKTHOU Gopme GOopMyIMpOBaTh Pa3HOTIACHs, CBOM BO3PAXKECHUS;

e TMPEACTABIATH  PE3YJbTAaThl  PEIIEHUS  3aJayd,  SKCIEPUMEHTA,
UCCIICZIOBAHUS,  MPOEKTa;  CAMOCTOSTEIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAUU U OCOOCHHOCTE! ayIUTOPHUH.

CorpyaHu4ecTno:

e IOHMMAaThb ¥  HUCIHOJB30BaThb  IPEUMYIIECTBA  KOMaHAHOMN U

3)

WHIUBUTYaTbHON PaOOTHI MPU PEIICHUH YIEOHBIX 3a7a4; TPUHUMATH I1EJTh
COBMECTHOW JIEATEIHHOCTH, IUIAHUPOBATh OpPraHU3aI[MI0 COBMECTHOM
paloThI, pacipenesiTh BUABI padoT, TOroBapuBaThCSA, 00CYKAATh MPOIECC
U pe3ysbTaT padoThl; 00001aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBLIX (popmax paboThl (00CYkAeHMs, 0OOMEH MHEHUM,
«MO3TOBBIC IITYPMBD» W WHBIC); BBHINOIHATH CBOIO YacTh pabOTHI M
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTUMHU YIEHAMHU KOMAH/]IbI;
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHUTEPHUSIM,
chOpMyIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

Vuueepcanvuvie  pezynamuenvie  Oeiicmsus, obecneuusarom

Gdopmuposarue cMbICIO8bIX YCHAHOBOK U HCUSHEHHBIX HABLIKOG JIUYHOCHIU.
Camoopranuzanmsi:

COCTaBJISITh IUIaH, aITOPUTM PEIISHUS 3a7aud, BEIOUPATh CIIOCO0 pelieHus
C Y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOU
nHpopMaIHu.

CaMOKOHTpPO/IB:

BJIQJICTh HABBIKAMHU TIO3HABATEIBHOW pedJeKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOaMU  CaMONPOBEPKHM, CAMOKOHTPOJIA TMpolecca U
pe3yJibTaTa pelIeHUs] MATEMATUYECKON 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHMKHYTh IIPU PELICHUU
3a1a4M, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTH HA OCHOBE HOBBIX
OOCTOSITENILCTB, TAHHBIX, HAHJACHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa I€JM M YCIOBUSM, OOBSICHATH
IPUYMHBI JOCTHKEHUS WM HEIAOCTHIKEHUS PE3yJbTaTOB JACSITEINbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY TPHUOOPETECHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATBI

10 KJIACC

OmnepupoBaTh NOHATUSAMH: TOYKA, MPSAMasi, IITIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPHH M CIEIACTBUS W3 HHUX TPH pPEHICHUH
reOMETPUYECKUX 3a]1a4.

OmnepupoBaTh MOHATUAMU: NAPATUIETBHOCTD U MEPIEHAUKYIISIPHOCTh IPAMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBarb B3aMMHOE pacHoOKEHUE MPSAMBIX M IJIOCKOCTEN B
MIPOCTPAHCTRBE.

OmnepupoBaTh MOHATUSIMH: JABYTPAHHBIA YroJl, TPaHU JABYIPAHHOIO YIJIa,
peOpo IBYrpaHHOIO yriia; JMHEWHBIM Yroj ABYIPAaHHOTO YIJia; TrpaaycHas mepa
JBYTPAHHOTO YIJIa.

OnepupoBaTh NOHATUSAMM: MHOTOTPAaHHHMK, BBIIYKJIBIA M HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABUIIbHBI MHOTOTPaHHUK.

Pacno3HaBath OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHMpamMuaa; IpU3Ma,
IPSIMOYTOJIbHBIN MapasieNenumen, Kyo).

KnaccuduuupoBarb ~ MHOTOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUSA  JJIs
knaccuukanuy  (BBITYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; MPAaBUIbHBIC
MHOTOTPaHHUKH; TIPSMBIE ¥ HAKJIOHHBIE IPU3MBI, TapaJuIeTICTUIEIbI ).

OmnepupoBaTh NOHIATUSIMH: CEKYIIasl MJIOCKOCTh, CEYE€HHE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOECHUS CEYEHUM, UCIIOIB3YsI METOJ, CIIE/IOB.

Ctpouth ce4eHHs] MHOTOTPAaHHHUKOB METOAOM  CJICZOB, BBIMOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemmars 3amaun Ha HaXOXXJEHUE T€OMETPUUYECKUX BEIUYUH MO 00pa3liaM WIn
QITOPUTMAM, TPUMEHSS M3BECTHBIE AHAIUTUYECKHE METOAbl MpH PELICHUU
CTaHJIApPTHBIX MaTEMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUI MEXTY JABYMS
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKAY
CKPELMBAIOLIUMHUCS MPSMBIMHU.

Pernars 3a1aun Ha HaAXOXKJCHUE TEOMETPUICCKUX BEIIMYUH MO 00pa3laM Win
QITOPUTMaM, TPUMEHSS M3BECTHbIE AHAJIUTUYECKHE METOAbl MpPH PELICHUU
CTaHJAPTHBIX ~MaTeMaTHYEeCKHX 3aJad Ha BBIUYMCICHHWE YIJOB  MEXIY
CKPCLIMBAIOLIUMUCS NPSIMBIMHU, MEXAY NPSAMOH U IUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYT'PAHHBIX YTJIOB.



Boruucnarh oObEMBI U TIJIOMIAM MMOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nupaMpja) ¢ OpUMEHEeHHueM (opMysd; BBIYUCIATH COOTHOLUEHUS  MEXIY
IJIOLIAASIMU [TOBEPXHOCTEMN, 00BEMaMU MOJ00OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, mNpeoOpa3oBbIBaTh W HHTEPOPETHPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEICTABICHHYIO Ha YepTeKax U
PUCYHKaX.

[IpumensaTh reoMeTpuueckue (axKThl Uil PEIICHHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIaralolnX HECKOJIBKO IaroB PeIIeHUs, €CIA YCIOBUS TPUMEHEHUS
3aJaHbl B IBHOH (opMme.

IIpuMeHsaTs mOpOCTEHIIME NPOrPAMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/ay.

[IpyBOINUTH IpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
YKU3HH, paCIIO3HABATh MPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh NMOMY4YEHHBIE 3HAHUS HA NPAKTHKE: AHAIM3UPOBATH pealbHBIC
CUTyallUM W NPHUMEHSATh HW3YYCHHBIE MOHATHS B IMPOLECCE ITOMCKAa PELICHUS
MaTeMaTH4ecKu C(OpMyJIHpPOBAHHON MIPOOJIEMBI, MOJIEIUPOBAaTh pPEaJbHBIC
CUTyallUM Ha A3BIKE TEOMETPHUH, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
HCITOJIb30BAaHUEM T€OMETPUUECKUX MOHIATHI U TEOpPEM, amnmapara aireOpbl; pemarb
PAKTUYECKUE 33]1a4H, CBA3AHHBIE C HAXOXKACHUEM T'€OMETPUUECKUX BEIINYHH.

11 KITACC

OmnepupoBaTh TMOHITHSAMHU: I[HJIHHIPHYECKAs TMOBEPXHOCTh, O0OPa3yIOIIHe
[MIMHAPHYECKOW  TOBEPXHOCTH;  LWIMHJADP;  KOHHYECKAass  IOBEPXHOCTH,
o0pa3yromirue KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi TOBEPXHOCTb.

Pacno3naBarth Tena BpatieHus (LUIMHAP, KOHYC, cdepa U map).

OOBACHATD CITOCOOBI TIOTYICHUS TEJ1 BPAIICHHUS.

KnaccudunupoBaTs B3aMHOE PactoiioKeHHe CEephbl U INIOCKOCTH.

OmneprpoBaTh MOHATUSMU: MIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBaHHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IIaPOBOU CEKTOP.

Bbruucnare  00bEMBI W IUIOMIAJAM  MOBEPXHOCTEH  TeN  BpaIlCHUS,
Te€OMETPHUYECKUX TeJl C MPUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMHU: MHOTOTPaHHHWK, BIUCAHHBIA B cdepy U
OIMCAHHBIM OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHUSI.

BBIUKCIIATE COOTHOIIEHUS MEXIY IUIOMAASMH IMOBEPXHOCTEH U 00BEMaMu
MOJIO0HBIX TEJl.



N300paxkate u3ydaemble (UTYypbl OT PYKM M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbBINOMHATH (BBIHOCHBIE) IIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEN BpAICHUS.

W3Bnekarb, WHTEPIPETHPOBATh U MpeoOpa3oBbIBaTh HMHQPOpPMAIUIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEWCTBUS CIOKEHHS BEKTOPOB, BBIYMTAaHUS BEKTOPOB H
YMHOXXEHHUS BEKTOpa Ha YUCII0, OOBACHATH, KAKUMH CBOMCTBAMH OHU 00JIaAat0T.

[IpuMeHATh paBUIIO NapasyIesICIHIIEAA.

OnepupoBaTh NOHATHIAMU: 1€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJl MEXIY
BEKTOPaMH, CKAIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB U IPOM3BENCHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOPAMH, CKaJSIPHOE IIPOM3BENCHHUE, pACKIAAbIBaTh BEKTOP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumenaTry reomerpuueckue (HakTbl I PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANoIaralMX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOU (hopMe.

Pewlars mpocreiine reoMeTpUudYecKue 3a7adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIAMHATHOT O METO/A.

Pemlarp 3amaum Ha [0Ka3aTENbCTBO MATEMAaTHYECKMX OTHOUIEHUWA W
HaXOXKJEHUE T€OMETPUYECKUX BEIUYUH 10 00pa3lam Uil aropuTMam, NpUMeEHss
U3BECTHBIEC METO/IBI IPU PEIICHUH CTaHJAPTHBIX MaTEMAaTUYECKUX 3a7ad.

IIpuMeHsaTs mpoOCTEHIIME NPOrPAMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBOINUTE IHpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOLE U
KW3HU, PACIIO3HABATH IIPOSBJICHUE 3AKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh NMOMY4YEHHBIE 3HAHUS HA NPAKTHKE: AHAIM3UPOBATH pealbHBIC
CUTyallud W IPUMEHATb HW3YYEHHBIC IOHATUA B IPOLECCE IOUCKA PELICHUS
MareMaThu4ecku C(HOPMYJIHPOBAHHON MpPOOJEMBI, MOJEIUPOBATh peaibHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MCCIEAOBATh I[OCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arnapara aiareopbl; pemarb
IIPAKTUYECKHUE 3a/1a4M, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEITUYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsimyecTBo yacoB eKTPOHHbIE
Ne HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
KonrTpoasnbie | IlpakTuyeckue
n/n MPOrpaMMBblI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
1 Brenenue B crepeomMeTpuro 10 0 0 POII
2 [IpsiMbIe U TIIIOCKOCTH B HpOCTpaHCTBe.u 12 1 0 POII
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
3 HepneHz[mfynﬂpHOCTL MPSIMBIX U 12 0 0 POII
IJIOCKOCTE!
4 VYTibl MEXY IPAMBIMH U INIOCKOCTSIMU 10 1 0 PolI
5 MHororpaHHHKH 11 1 0 PolI
6 OO6bEMBI MHOTOTPAaHHUKOB 9 1 0 POII
7 [ToBTOpEHHUE: ceueHus, paCCTOSHUS U YTJIIbl 4 1 0 PolI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KoanuecTBo yacoB JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbie
Ne n/m P Kourposabhubie | Ilpakrudyeckue (uubp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena BpaieHus 12 0 POIII
O06bemBbI TEN 5 0 POIII
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 0 POIII
[ToBTOpEHUe, 0606meH1/fe, 7 1 0 PO
CHCTEMaTH3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecrBo yacoB DJIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTuyeckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MTOHSITHSI CTEPEOMETPUHN: TOUYKA,
MpsiMasi, MII0CKOCTh, TPOCTPAHCTRBO.
1 ITpaBuna n300pakeHUsI HA PUCYHKAX: 1 0 0
P P 4 pucy 01.09.2023
M300pakeHHs TIIIOCKOCTEH, TTapauIeTbHBIX
PSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
5 [TonsTHSA: IEpeceKaroIuecs MI0CKOCTH, 1 0 0
nepeceKarouecs npsmast v II0CKOCTb 05.09.2023
[Tepecekaromuecs IOCKOCTH,
3 IEPECEKAIOIINECS IIPAMAA U INIOCKOCTb. 1 0 0
P P 08.09.2023
Pentenue 3agau.
3HaKOMCTBO C MHOI'OTpaHHUKAMH,
4 N300paKEeHNE MHOT OTPAaHHUKOB Ha 1 0 0 POIII
P P 12.09.2023
PUCYHKAX, HA MPOCKIIMOHHBIX YePTEKAX
HauanbHble cBeneHus o Ky0e U MUpaMHUeE,
5 , A Y pamui 1 0 0 POII
WX Pa3BEPTKU U MOJICIIH. 15.09.2023
6 CeueHust MHOIOIPAHHUKOB 1 0 0 POIII
p 19.09.2023
TTousiTrie 00 aKCHOMAaTHYECKOM
7 IIOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI 1 0 0
P peOMEIP 22.09.2023
CTEPEOMETPHH
8 AKCHOMBI CTEPCOMETPHUH U CIICICTBUS U3 1 0 0
HUX 26.09.2023




AKCHOMBI CTEPEOMETPUH, CIEACTBUS U3

9
HUX, pelIeHUE 3a/1a4. 29.09.2023
[TonsiTue 00 akcMoMaTHYECKOM
10 :
MOCTPOCHUU CTEPEOMETPHU: aKCHOMBI 03.10.2023
CTEPEOMETPHH U CIICICTBUS U3 HUX
B3anMHoe pacnoioxeHne NpsiMbIX B
11 IIPOCTPAHCTBE: IIEpeceKaroIuecs,
napajieslbHbIe H CKPEIHBAIOIIN eCs 06.10.2023
npsiMbIe
[TapamienbHOCTB NPSMBIX U INIOCKOCTEN B
12 IPOCTPaHCTBE: NapaJllebHble IPSIMbIC B
MIPOCTPAHCTBE; MapaslIeIbHOCTh TPEX 10.10.2023
MPSMBIX
[MapannensHOCTh MPSMBIX M IIOCKOCTEH B
13 npoctpaHcTBe: [lapamiensHoCTh TpsiMON U 13.10.2023
MJIOCKOCTH
14 POII
CkpeluBaronmecs npsmbpie 90.10.2023 €]
15 VYTIIBI ¢ COHANPaBICHHBIMA CTOPOHAMH
17.10.2023
16 VYrous Mexay NpsIMBIMH B IPOCTPAHCTBE.
Pemenue 3anau 24.10.2023
17 [TapamienbHOCTH IIIOCKOCTEMN:
napajuieNbHbIC TUIOCKOCTH 27.10.2023
18 CBoii i
BOWCTBA MapaJuleIbHBIX MIIOCKOCTEH 07.11.2023
19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPbI POIII
Ha TUIOCKOCTHU: TETpasap, KyO, 10.11.2023




nmapauiCICIiuIca

20 [Toctpoenue ceuenuii TeTpasapa 14.11.2023
21 [TocTpoenue ceuenuii mapasienenumena 1711.2023

KonTponwsnas padborta o teme "lIIpsimbie u
22 IJIOCKOCTH B MPOCTPAHCTBE.

HapannenLHOCI;L ;EﬂMLIX ¥ TJTOCKOCTEN " 21.11.2023
93 [lepnenauKysipHbIE TPSIMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE 24.11.2023
24 [Ipsimble mapaseabHbIe

MEePIIECHANKYJIIPHBIE K TIIOCKOCTH 28.11.2023

[Ipsimble mapasnienbHbIe U
25 MEePHEHIUKYJISIPHBIE K MIJIOCKOCTH.

PeIL)ueHIfe 352{215 01.12.2023

[Ipu3Hak nepneHInKyJIIpHOCTH IPIMOHN 1
26 HJfOCKOCTI/I ’ o ’ 05.12.2023 POl
97 [Ipu3HaK nepneHuKyIIpHOCTH IPSAMOM U

IJIOCKOCTHU. Pelrenue 3amay. 08.12.2023
28 Teopema 0 npsAMON NEPIEHAUKYJIIPHOU

MIJIOCKOCTH 12.12.2023
29 Teopema 0 npsAMON NEPIEHAUKYIJIIPHOU

IUIOCKOCTH. Pertenue 3amay 15.12.2023
30 TeopeMa o nipsiMO# NePHEHAUKYJISIPHOM

mI0ckocTh. Pemenne 3anau 19.12.2023
31 [leprienAuKyNIIp ¥ HAKIIOHHBIE:

paccTOSIHUE OT TOYKH JI0 TIJIOCKOCTH 22.12.2023
32 [lepnenaukynsp U HaKJIOHHBIE:




paccTosiHue OT MPSMOIL 10 TIOCKOCTH

26.12.2023

[lepnenauKyIsip ¥ HaKJIOHHBIE:

33 paccTostHUE OT TOUKH )jo TJIOCKOCTH, 99.12.2023
paccTosHUE OT MPSAMOM 10 TIIIOCKOCTH
[leprienqUKYyIISIp ¥ HAKIIOHHBIE:
34 paccTosTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTostHUE OT MPSIMOM 10 TIJIOCKOCTH. 12.01.2024
Pewenne 3anau
VYTl B IPOCTPAHCTBE: YTOI MEXK]T
35 PSIMOM I/IpnnoI;Kocmo g ’ 16.01.2024 POl
36 JByTrpaHHBIN yroJ1, JUHEUHBIN YOI
JBYTPAHHOIO yIJa 19.01.2024
37 JIByTrpaHHbIN yroJ1, JTMHEWUHBIN yToJl POII
JIBYT'PAaHHOTO yria. Pemienue 3amau 23.01.2024
38 [lepneHANKYISAPHOCT MIIOCKOCTEH 26.01.2024
39 [Tpu3HaK MepHeHIUKYISPHOCTH ABYX
MJIOCKOCTEN 30.01.2024
[TepneHAMKYISPHOCTD INIOCKOCTEH:
© | e
41 Teopema o TpexX MmepreHIuKYIApax 06.02.2024
42 Teopema o TpEX mepneHIuKyIIpax.
Pewenue 3anau 09.02.2024
Teopema o Tpex mepreHANKYIsSpax.
43 Pemenue 3agau

13.02.2024




44

KonTponbsHas pabora 1mo Temam
"[leprieHANKYISAPHOCTD MIPSIMBIX U
mockoctei" 1 "Yrisl Mexay IpIMbIMU U
JI0CKOCTAMU"

16.02.2024

45

Tlonsatne MHOT'OI'paHHHUKA, OCHOBHBEIC
QJICMCHTBI MHOT'OT'paHHUKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT OI'PaHHUKH; Pa3B épTKa
MHOTI'OT'paHHUKa

20.02.2024

POII

46

[Ipusma: n-yromnpHas npusma; rpaHu u
OCHOBAHUS MPU3MBI; IPAMas U HAKJIOHHAS
npu3Mbl; OOKOBas U MOJHAs TOBEPXHOCTh
IPU3MBI

23.02.2024

PoII

47

[Tapamienenunen, npsMOYyTOJIbHBIN
napajuiesIenuIea U ero CBOMCcTBa

27.02.2024

PolI

48

IInpamupa: n-yroiapHas nupaMua, rpaHu
Y OCHOBaHHUE MU PaMUbl; 00KOBas U
IIOJIHAsA TOBEPXHOCTh IMPAMU/IBI;
MIpaBWIbHAS U yCEUCHHAas MUpaMuia

01.03.2024

POIII

49

[IpaBuIbHBIE MHOTOTPAHHUKH: TIOHSTHE
PaBUJILHOI'O MHOTOTpaHHHKA;
IpaBUJIbHAS MPU3Ma U TPaBUIIbHAS
nupaMu/a; MpaBUIbHas TPEYTroJIbHAas
nUpaMuja v IPaBUIBHBINA TETpasap; Kyo

08.03.2024

50

[IpencraBienue o NpaBUIbHBIX
MHOTOT'PaHHHUKAX: OKTadJIp, AOAEKadIp U
HKOCadIp.

12.03.2024

PolI

51

CumMmeTpus B IPOCTPAHCTBE: CUMMETPHS

OTHOCHTCIIBPHO TOYKH, Hp?[MOfI, ITIJIOCKOCTH.

OneMEHTHI CUMMCTPUHU B IUpaMHaax,

15.03.2024




napauiciacnuicaax, mpaBUJIbHbIX
MHOTI'OI'PaHHHKAaXx

Brrancaenne 351eMeHTOB MHOT'OI'paHHUKOB!

52
peOpa, TMaroHasu, yribl 19.03.2024
[Tmomaas 60KOBOM MOBEPXHOCTH U TTOJTHOM
53 MTOBEPXHOCTH MPSMOH IMTPU3MBI, TLIOIIATH
OCHOBaHMI1, TeopemMa 0 OOKOBOM 22.03.2024
MTOBEPXHOCTH MPSMOU MPU3MBI
[1nomane 60KOBOI MOBEPXHOCTH U
54 MTOBEPXHOCTH ITPABUIBHOW MTUPAMUJIBI,
TeopeMa O IUIoIAIN 00KOBOH 02.04.2024
MOBEPXHOCTH YCCUCHH O MUPAMHUIbI
55 Kontponbnas padota 1o reme
"MHororpaHHuku" 05.04.2024
56 ITonsarue 06 00BEME 09.04.2024 POIII
57 O0BeM mupamMuIbI 12.04.2024
C .P
58 O06bem nupamuasl. Penenne 3amau 16.04.2024
59 O0BeM mIpamMuIbI 19.04.2024
60 OOBEM MUpPaAMUIBI 93.04.2024
61 O6bem npusMbl. Pemenue 3agau 96.04.2024
62 O0BEM PU3MBI

30.04.2024




63

OOBEM MPU3MBI

03.05.2024

64

KonTtponsHas padota o Teme "OObEMBI
MHOT'OI'paHHHUKOB"

07.05.2024

65

[ToBTOpEHUE, 0000IICHHE CHCTEMATH3AIUS
3HaHui. [locTpoeHue ceuenunii B
MHOT'OTPaHHUKE

10.05.2024

66

[ToBTOpeHue, 0000IIeHNE CHUCTEMATH3AIUS
3HaHUW. BeruucneHrne paccTosTHAN: MEXIY
JIBYMSI TOUKaMH, OT TOYKH JI0 TIPSIMOMA, OT
TOYKH J10 MJIOCKOCTH, MEXKAY
CKPEIIMBAIOIIUMUCS TPIMBIMU

14.05.2024

67

Hrorosasi KOHTpOJIbHAS paboTa

17.05.2024

68

[ToBTOpeHue, 0000IIeHNE CHCTeMAaTH3AIUS
3HaHUU. Beruncienue yrios: Mexny
CKPEILMBAIOIIUMUCS MTPIMBIMHU, MEXKAY
MPSIMOH M TJIOCKOCTBIO, ABYTPAHHBIX
YTJI0B, YTJI0B MEXY IJIOCKOCTAMU

21.05.2024

OBLIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO NMPOLLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* MaTtematuka: anredpa U Hayajaa MaTeMaTHYECKOro aHaiau3a, reomerpus. ['eomerpus, 10-11
knaccwl/ Atanacsia JI.C., Bytysos B.®., Kagomues C.b. u npyrue, AKiiioHepHoe 00111eCTBO

«3natensctBO «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI IJ11 YUUTEJIA
HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

POl
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