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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTo
TOCYJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CII€YUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00yYaroNuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JIUYHOCTHOTO
pa3BuUTUsL OO0y4aroumxcs, (QOpMHUPOBAaHUS (PYHKIIMOHATIBHONW MAaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYEHHUS JAPYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYHUIHOCTM M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHMH PEAJTbHOTO0 M HUACAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMaTHUYECKOT0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a
TaKk)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOmiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KakKk O00ECIIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OPMHUpPYEMOE NPHU H3YUYEHUH OO0YYarOUMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPrarThb
TUIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOI0 LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HNKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSAET pa3Hble BUIbI YIEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBISIETCA



OIHUM U3 MpOo(ecCHOHAIbHO BaXKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopMupoBaHus |y OOyYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHuss — o00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOy4aromuxcs yepe3 ooecrneueHrue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEMAaTHYECKUX TEeOMETPUYECKUX 3HAHUW ©W  JCHUCTBHH, CHeuu(pUIHBIX
TrE€OMETPUHM, BO3MOXKHOCTH  YCIEUIHOTO  NPOJOIDKEHHS  00pa3oBaHUA IO
CHELHUATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJIHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HEe MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoM, oOydaroniyuecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
cHenuQpuKoil reoMeTprun U HeoOXOUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, oHM HMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHIO OoJjiee rIy0oKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIOCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  O0ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«I'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJITYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHHE MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

o (¢opmMHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IIPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe yYMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPaKTUYECKUM COJIep>KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUMH, KPUTUYHOCTH
MBIIUICHHUS;



e (dopmupoBanue GyHKIMOHAIBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yYMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U MpPU U3YYEHUU
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIMpPOBATh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
F€OMETPUYECKHE MOJEIU, NPUMEHATH OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’aCHHBIM 00pa30M OpraHM30BaHHAs padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBILIICHHUS,
CTUMYJIUPYET POTEKAHUE HHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYECHUIO IIPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX IIPEACTABICHUMU Y
YYAIIHUXCS B Kypce CTEPEOMETPUH IPOBOAUTCA 3a CYET PELICHM 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/ad Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpa3a MPOBOAWTCS C OMNOPOM HAa HATISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHSIX OTBJICUYEHHUS OT HAIJSAHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B NMPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpeziensaeTcsi He TOJIBKO M0 COAepKaTeIbHbIM JIMHUASM, HO U TIO TOJaM 00y4eHHS
Ha ypOBHE CPEJHEro 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOGHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIbHO, C
coOII0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, o0pa3ysl MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun orBoautcs 2 yaca B Heaento B 10 kimacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COIEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE IOHATHS CTEpEOMETPUU. ToUKa, mpsiMasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOEHUU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU
Y CIEJCTBHS U3 HUX.

B3anmHOEe pacronokeHue INpsAMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECH,
MapajuliesIbHbIE U CKPEIMBAOIINECS NpsIMbIE. [[apaninenbHOCTh MPSAMBIX U TNIOCKOCTEN
B IIPOCTPAHCTBE: MApaJUICNIbHBIE NPSIMBIE B MPOCTPAHCTBE; MAPAJIIEIBHOCTh TPEX
IPSAMBIX; IApPaUIEIbBHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C COHAIpPaBICHHBIMU
CTOPOHAMM; YIOJI MEXAY HPSIMBIMU B IIPOCTpaHCTBE. [lapaynenpsHOCTh MIIOCKOCTEN:
IapajulesIbHble IUJIOCKOCTH; CBOMCTBA IapajuleNIbHBIX IUIOCKOCTeR. IIpocrenmme
MPOCTPAHCTBEHHbIE (UTYypbl HA IUIOCKOCTH: TeTpasp, KyO, Napaienenunesn,
MOCTPOEHUE CCUCHUU.

IleprieHIMKYISAPHOCTh MPSIMOM M IUIOCKOCTH: NEPNEHIUKYJIAPHBIE IPSMBIEC B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIUIENbHBIE U NEPIEHAUKYISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHINKYJIIPHOCTH NPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHANKYISAPHOM
IJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YTOJ MEXAY MPSAMOU U INIOCKOCTBIO; IBYTPaHHBII
YTOJ1, JINHEVHBIN yTroJl ABYTPAHHOTO yIiia. [lepreHIuKyIIsip 1 HAaKJIOHHBIE: pACCTOSIHUE
OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE OT MPSAMOIL 10 MIOCKOCTH, MPOEKIHs PUTYphI Ha
IJIOCKOCTD. [lepnenauKyIspHOCTh INIOCKOCTEN: NMPU3HAK NEPIEHIUKYIIIPHOCTH IBYX
IUIOCKOCTEU. TeopeMa o0 TPEX NMEPIEHAUKYIISIPaXx.

MHoOrorpaHHuKu

IloHATHE MHOTOTPAaHHMKA, OCHOBHBIEC 3JIEMEHTBl MHOT'OTPAHHHUKA, BBIITYKIIBIE U
HEBBIIMYKJIbIE MHOTOTPAHHMKH; pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma; TPaHd U OCHOBAHMS MPU3MBL, MpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
NOJIHAsE TOBEPXHOCTh Npu3Mbl. [lapannenenumen, mpsAMOyTrOJdbHbBIN MapajieIeIUne
u ero cporcrtBa. [lupamuaa: n-yronpHas nupaMuia, TpaHU U OCHOBAHUE MUPAMUIBL,
OOKOBasi M TOJIHAS TOBEPXHOCTh MUPAMUJIBI; MPaBUWIbHAS U yCeu€HHAs MUpaMuUja.
DOneMeHTbl MNpu3Mbl M nupamMuibl. lIpaBuibHbIE MHOTOIDAaHHHMKHW: TIOHSTHE
MIPABWJIBHOTO MHOTOIPaHHWKA; NpaBUJIbHAs IpU3Ma W NpaBUJIbHAS NHPAMHUAA;
MpaBUJIbHAs TPEYTroJibHAs IUpaMuaa U IpaBUIbHBINA TeTpadip; Kyo. [Ipeacrasnenue o
MIPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’3Ap, JOAECKadIp U nkocadap. CeyeHus npusMbl U
[TAPAMUJIBI.

CuMmmeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUU B MUPAMHUIAX, MMAPAIIIEIETUIIEIAX, TPABHUIbHBIX
MHOTI'OTPaHHHKAX.



Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomanp
OOKOBOIl TOBEPXHOCTHM W TIOJHOW TOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAAb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPAMOU mpu3Msbl. [1nomans 60koBO
NOBEPXHOCTH M TOBEPXHOCTH IMPAaBWIBHOM MNHpPaMHUAbI, TEOpEMa O IUIOMIAAH
yceu€HHoM nupamuabl. [lonstue 06 06béme. OObEM MUpamMUIbl, IPU3MBI.

[TonoOnsie Tenma B mpocTpaHcTBe. (COOTHOIIEHUS MEXKIY IUIOLIAISIMU
MOBEPXHOCTEN, 00bEMAMHU MTOTOOHBIX TEJ.

11 KITACC

TeJia BpaleHus

[unuaapuyeckas MOBEPXHOCTh, 00pa3yrolue UINHIPUIECKON TOBEPXHOCTH,
OCh WJIMHIPUYECKOH moBepXHOCTH. LlMnHap: ocCHOBaHUS M OOKOBAasi MOBEPXHOCTb,
oOpa3yrolas 1 oCb; IJIOMAAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00Opa3yloliMe KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON noBepXxHOCTH. KoHycC: ocHOBaHME U BeplilMHa, oOpa3ytouas u
OCh; TIIOIIAIb OOKOBOW M MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonue u
BBICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa wm map: uHeHTp, paguyc, AUAMETP; IUJIOMIAb MOBEPXHOCTH C(HEpHI.
B3aumHoe pacnonioxxenue chepbl M IUIOCKOCTH; KacaTeiabHas IJIOCKOCTh K cdepe;
JI011a/1b CEephI.

N300pakeHne Te BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOunanuu ten BpalieHus U MHOTOTPaHHUKOB. MHOTOTpaHHHUK, OMHMCAHHBIH
okoJ10 cdepsl; cepa, BIUCAHHAS] B MHOTOTPAHHUK, UITU TEJIO BPAIICHHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. TeopemMa 00 oOBEME
IPSIMOYTOJIBHOTO Mapaiesienumea u cieacTBus u3 He€. O0bEM HMIIIMHApA, KOHYCA.
O0bEM mapa u wiomanb chepsl.

[TogoGubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMH
MOBEpXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuenus nuimHapa (MapauiebHO U MEPHEHANKYIISIPHO OCH), CEUCHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPILUKHY ), CEUEHHUS [Iapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miuockocTtd ¥ B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKkTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno napawienenunena. Penenne 3aaad, CBA3aHHBIX C IPUMEHEHUEM
IIPaBMJI IEUCTBUHU C BeKTOpamu. IIpsMoyrosibHas cucrema KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocreiimme 3agaun B KOopAMHATaX. YT0JI MEXKIY BEKTOPAMHU.
CkansipHo€ MNPOU3BEAEHUE BEKTOPOB. BpIUMClIeHHE YIVIOB MEXIAy NPSMBIMH M



IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IIPU PEIIEHUU I'€OMETPUYECKHUX
3a1ad4.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE  pe3ynabTaThl OCBOSHHUS TPOTPaMMbl  y4eOHOTO TIPEeIMETa
«MaremaTnka» XxapakTepU3yTCs:

I'pa:xxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO 00IIEeCTBa, MPEACTABICHUEM O MATEMAaTHIECKUX
OCHOBaX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SIBJICHHH, MPOLEIYP
TPaKIAHCKOTO 001IecTBa (BHIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHU C UX (DYHKLIMSIMHU U HA3HAYCHUEM.

IlaTpuoTn4eckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAKITAHCKOW HICHTHUYHOCTH, YBOXKCHHS K
MPOUIJIOMY M HACTOSIIEMY POCCHMCKOM MAaT€MaTHKH, LIEHHOCTHBIM OTHOLIEHHEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKOW MATEMAaTUYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO 3THUX JOCTIKEHUA B JAPYIMX HayKax, TEXHOJOrusax, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa; ChOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHHUS, 3THUYECKOTO ITOBEICHMS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTIOCTUKEHUN HAYKH U JEATEIbHOCThIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy YIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUWEM K MHUpPY, BKJIIOYAs ICTETHKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIEHUN; BOCIPUUMUYUBOCTBIO K
MaTeMaTUYECKUM aclleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUS MPUMEHSITh MAaTEMAaTUUECKIE 3HAHKSI B UHTEPECcax
3I0pOBOro M 0e30MacHoro o0pasa KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY
3I0pOBbIO (310pOBOE MHUTAaHHE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUH W OT/AbIXA,
peryisipHas (Qu3nyeckass aKTUBHOCTh); (PU3UYECKOrO COBEPILECHCTBOBAHMS, IPHU
3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIO0Us; HHTEPECOM K
paznuyHbIM chepam npodhecCuoHaNbHOU A TENbHOCTH, CBI3aHHBIM C MATEMATUKON U



e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpPIIaTh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTBHIO K
MaTeMaTH4ecKOMy 00pa30BaHMIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HM;
TOTOBHOCTBIO K AaKTHBHOMY Y4YacCTHIO B pEIICHUH MPAKTHUYECKUX 3a/ad
MaTeMaTHYeCKON HalpaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO  JKOJIOTHYECKON KYJIbTYphl, TOHUMAHUEM BIIHMSHHUS
COLMAIbHO-9KOHOMHYECKUX TPOLIECCOB HAa COCTOSIHME MPUPOJHONW U COLUAIBHOU
Cpezbl, OCO3HAHUEM TII00abHOTO XapaKTepa 3KOJOTHUECKUX MpobieM; OpHeHTaIen
HAa TpPUMEHEHHWE MaTeMAaTUYECKUX 3HAHWM [UIs peuieHus 3aaad B o0jacTu
OKpYy)Karolled Cpeapl, IUIAHUPOBAHMUS IMOCTYNKOB M OLEHKH UX BO3MOXKHBIX
TOCJIEACTBUN 11 OKPYKAKOIIEH CPEIBI.

LleHHOCTH HAYYHOI0 MO3HAHMA:

Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHUMaHUEM MaTeMaTUYECKOM
HAyKU Kak c(epbl YeIIOBEUECKON JEeSTEIIbHOCTH, ITAOB €€ pa3BUTHS U 3HAUUMOCTH
JUIS pa3BUTHS IIUBHIIM3AIIMH; OBJIAQJCHUEM SI3bIKOM MAaTEMaTHKH M MaTeMaTHYeCKOi
KYJbTYpOH KaK CpEACTBOM MO3HAHHS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH TPOEKTHYIO
Y UCCIIEZIOBATEIBCKYIO IEITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHUS MPOTPaAMMbI y4eOHOTO TIpenMeTa
«MaremaTuka XapaKTepU3YIOTCS OBJIaJICHHEM YHUBEPCATHbHBIMU
NO3HABAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OelCMEUAMU.

1) Vrusepcanvrvie noznasamenvhuie oeticmaus, obecnewusarom ghopmuposarue
0a306b1X KOZHUMUBHBIX NPOYECCco8 0byuarowuxcs (0céoeHue Memooos NO3HAHUS
OKpYHCaAOUieco Mupa, HNpUMEHeHUe J0SUYECKUX, UCCLe008aMenbCKUx onepayutl,
YMeHUll pabomamu ¢ uH@opmayueti).

ba3oBble Jornyeckue aeicTBUA:

e BBIBISITH M XapaKTEPHU30BATh CYIIECCTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAy TMOHITHIMH, (OPMYINPOBATH
OmpejieNieHUus]  TOHATHN;  YCTaHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(PUKAIIMU, OCHOBaHUS [IJIsi OOOOIIEHWS W CpPaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  TPEOOPa30OBBIBATH  CYXKIICHHUS:
YTBEPIUTENbHbIE W OTpUIATENbHBIE, CIWHWYHBIC, YacTHBIE W 0OIIue;
YCIIOBHBIC;



e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBSA3H U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJACHUAX U YTBEP)KICHUAX; Mpenaratb KpUTepHu
IS BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

e JIeNIaTh BBHIBOJBI C WCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX W
MHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TPOBOAHUTH CAMOCTOSATEIBHO JOKA3aTENbCTBA MATEMAaTHUECKUX YTBEPXKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAUBATH APTYMEHTAIMIO, MPUBOIUTH
OpUMepbl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS H
BBIBO/IBI;

e BBIOMpaTh cmoco0 pemeHUs y4yeOHOM 3amaun (CpaBHUBATh HECKOJBKO
BapHaHTOB peEUIeHMs, BBHIOMpATh HauOoJiee TMOAXOAAIUNH C Yy4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT TO3HAHWS,;
dbopMynHupoBaTh BOIPOCHI, (PUKCUPYIOUIME MPOTHUBOpPEUHE, MpodiieMy,
yCTaHABIMBATh  WCKOMOE M  JaHHOe, (OpMHUpOBaTh  THUIOTE3Y,
apTyMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

e TIPOBOAWTH CAMOCTOSITENIEHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
MpOLIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIy OOBbEKTaMHu, SIBICHHUSIMH,
npoleccamy;

e CaMOCTOSTENBHO (POPMYITUPOBATH OOOOIICHHS W BBIBOJABI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOEHUS, WCCIEAOBaHUs, OLEHHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUN;

e TMPOTHO3HPOBATh BO3MOXXHOE pa3BUTHE TMpoOIecca, a TaKKe BBIIBUTAThH
MPEITOJIOKEHHS O €T0 PA3BUTHU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmaumeii:

e BBIABIATH JePUIUTH MH(POpPMAIIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIPOC U JUIsI pEIICHUs 3a/1a4H;

e BbIOMpaATh UH(OPMALINIO U3 UCTOYHUKOB Pa3IMUHBIX TUIIOB, aHATU3UPOBATH,
CUCTEeMaTHU3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM mpecTaBICHHUS,

e CTPYKTypHUpOBaTh HMH(OPMALIMIO, TMPEACTABIATh €€ B pasNuYHbIX (popmax,
WUTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATD HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvnuvie  KOMMyHUKamu@Hwvle  Oelicmeus,  0becneyusaom

copmMUpo8aHHOCmMb COYUATLHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oo0wmenue:



BOCIPUHUMATH U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSIMU U
LEeJSIMH OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAaX, AaBATh MOSICHEHHUSI 10 XO/1y PELICHHUS 33/1a4H,
KOMMEHTUPOBATH IMOJTYyYEHHBIN pe3yJIbTarT;

B X071 OOCYXKIEHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOW TEMBI,
poOJIEMBI, PEIIAEMON 3a/laud, BBICKA3bIBaTh HMJIEH, HALEJIEHHbIE HAa MOMCK
pELIEHUS; CONOCTABIIATH CBOM CY)KIEHUS C CYKACHUSAMU JPYTUX YYACTHUKOB
auanora, OOHapyXMBaTh pa3IMuM€ M CXOJCTBO TMO3UIMH; B KOPPEKTHOU
dbopme GopMyHpoBaTH pa3HOTIACHUS, CBOM BO3PAKECHHUS;

MIPEACTABIISATh PE3YJIbTaThl PEIIEHUS 3a/1a4, IKCIIEPUMEHTA, UCCIIEI0BAHHUS,
MIPOEKTa; CAaMOCTOSITENIbHO BHIOMPATh (hOpMaT BBICTYIICHUS C YUETOM 3a/1a4
IPEe3eHTAlMU U OCOOEHHOCTEH ayIUTOPHUHU.

CorpyaHuvecTBo:

MOHUMATh M MCTOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIWBUIYaTbHOU
paboThl TpHW pelIeHWH YYEeOHBIX 3a7a4, NPUHUMATh I€dh COBMECTHOM
NEeSATEIBbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOHM  PabOTHI,
pacmpenenaTb BHUIbI paboOT, JOTOBapUBAaThCS, OOCYXAAaTh IMpoLecC |
pe3yJbTat paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBHIX (hopmax paboThl (00Cyx)aeHUS, OOMEH MHEHH,
«MO3TOBBIE€ IITYpPMBD» W HWHBIC); BBINOIHATH, CBOK YacTh pabOTHl U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTMMH WICHAMH KOMAaHJbI; OIICHUBATH
KayecTBO CBOET0 BKJIaga B OOMMH MPOAYKT 1O  KPUTEPHSM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvhvie pecynamuensle Oelicmeus, obecneuusaom opmuposarie
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJISITh TUIAH, AJITOPUTM PEIISHUS 3a/1a4u, BLIOUPATh CIIOCOO PEIICHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEUICHHUH ¢ y4ETOM HOBOM
uHpopMmarmm.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU  [IO3HABATEIbHOW  peQIeKCMM KaKk  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX IIPOLECCOB, MX PE3YyJIbTATOB;
BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yJibTaTa
pelIeHNs MaTEMAaTUIECKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTb IIPH PEIICHUM 3a]1a4u,
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
JaHHbBIX, HAJCHHBIX OIINOOK, BBISBJIEHHBIX TPYIHOCTEM;



e OIIEHWBATHh COOTBETCTBHUE PE3YJIbTATa IEJIH U YCIOBUSIM, OOBSICHITH PUINHBI
JTOCTUKEHUS WA HEIOCTIKEHUS PE3yJbTAaTOB JEATEIbHOCTH, HAXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHITUSAMU: TOUKA, MPsIMasi, TIIOCKOCTh.

[IprMeHSATh aKCMOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKHX 3a/1au.

OnepupoBaTh NOHATHSIMU: MAPATUIEIBHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX U
MJIOCKOCTEH.

KnaccudunupoBaTh B3aMMHOE PACIOJIOKEHHUE TIPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSMH: JBYTPAHHBIN YTOJI, TPAaHU JABYTPAHHOTO yTJa, peOpo
JIBYTPAHHOTO YTJa; JIMHEHHBIN yroJl ABYTPAHHOTO YIJIa; FpajyCHasi Mepa JBYTPAHHOTO
yTia.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHHMK, BBIMYKJIBIA ¥  HEBBITYKJIbINA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOI'paHHWKA, MPaBUILHBIH MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPaHHUKOB (MMpaMuia; NpU3Ma,
MPSMOYTOJIBHBIN TTapaJieenunes, Ky0).

KinaccudunmpoBaTh MHOTOTPAHHHUKH, BBIOWpAasi OCHOBaHUS JIJIsl KJIaCCU(UKAIIUM
(BBINYKJIBIE U HEBBITYKJIbIE MHOTOI'PAHHUKH; MPABUIIbHBIE MHOTOTPAHHUKH; TIPSIMBIE U
HAaKJIOHHbBIE NMPU3MBI, NapaJICICIUIIC/IbI).

OnepupoBaTh MOHITUSIMU: CEKYIIAs IJIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METO/ CJIE/IOB.

CtpouTh CeUeHHUs] MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBITOJHATH (BRIHOCHBIEC)
IJIOCKHUE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEpXy, COOKY,
CHU3Y.

Pemate 3amaun Ha HAXOXKJIEHWE TEOMETPUUYECKUX BEIMYMH IO OOpas3iaM WiH
aIrOpUTMaM, TNPUMEHSSI UW3BECTHbIE AHAIMUTHYECKHE METOAbl TMPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7a4 Ha BBIUUCICHHE PACCTOSIHUN MEXIy JBYMS
TOYKAaMH, OT TOYKH JI0 MPSMOM, OT TOYKH JO TJIOCKOCTH, MEXK/y CKPEIIMBAIOIIMMUCS
MPSIMBIMH.

Pemate 3amaun Ha HAXOXKIIEHWE TEOMETPUUYECKUX BEIMYMH IO O0pas3iaM WiH
aIrOpUTMaM, TNPUMEHSS] U3BECTHbIE AHAIIUTUYECKHE METOAbl IPU PEIICHUH
CTAHJAPTHBIX  MaTeMaTHYECKUX  3ajJad Ha  BBIYMCJICHUE  YIJIOB  MEXIY



CKPEIMBAIOIIMUMUCS TPIMBIMHU, MEKIY MPSIMON U TNIOCKOCTHIO, MEXAY TIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI M TUIOIMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupammaa) ¢ npuMeHeHneM (opMyJ; BBIYUCIATh COOTHOIICHUSI MEXKIY IUIOIMAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSIMH: CHMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, NpeoOpa3oBbIBATb U  HMHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensTh reoMeTpudeckie (akThl IS PEIICHUS CTEPEOMETPUUECKUX 3a/1ad,
IperoaraluX HECKOIbKO IaroB pelieHus, eciid YCIOBUS IPUMEHEHHS 3a/1aHbI B
SBHOU (hopme.

[IpumensiTh  mpocTeiiiue  MporpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI NIPH PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOaUTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[IpuMeHsTH mMOJlyueHHBbIE 3HAHMWSA Ha MPAKTHKE: AHAIW3UPOBATH pealIbHBIC
CUTyalldd ¥ TPUMEHATh HU3YyYCHHbIE TIOHSATUS B TMPOLECCe IOUCKA pPEIICHUs
MaTeMaTH4eCKu cHOpMYITHPOBAHHON MPOOIEMbI, MOJEIUPOBATh PEAIbHBIE CUTYaIH
Ha $S3bIKE TEOMETPHH, MCCIEA0BaTh IOCTPOCHHBIE MOJIEIM C HCIOIb30BaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapaTra ainreOpbl; peliath MpaKkTHYecKue
3aJ1auu, CBSI3aHHbIE C HAXOKJICHUEM T€OMETPHUECKUX BEITHYHUH.

11 KJIACC

OnepupoBaTh TMOHATHUSMHU: IWIMHIPUYECKAs TMOBEPXHOCTb, 0Opasylome
HWIMHIPUYECKON MOBEPXHOCTH; IMIIMHIP; KOHMYECKasi MOBEPXHOCTh, 00pa3yIolie
KOHMYECKON TOBEPXHOCTH, KOHYC; CepUuecKas IOBEPXHOCTb.

Pacnio3naBaTh Tena BpalieHus (LMIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI IOyUEHUS TeJl BpallleHusI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMM: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOMl CJIOM, OCHOBAaHME WLIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJOS;
IapOBOM CEKTOP.

Boruncnsate 00bEMBI U TIIOIIAIU TIOBEPXHOCTEN TeIl BPAILEHUS, TEOMETPUUECKUX
TEJ C MPUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy U ONHUCAHHBIN
okoJ10 chepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WM TEJIO BPALLEHUS.



BbruncnsTe COOTHOUICHHS] MEXIYy IUIOHIaAsSIMHU IMOBEPXHOCTEH U 00BEMaMH
MOJO0HBIX TEI.

N300paxaTh u3ydaemble (UIYyppl OT pyKH M C HPUMEHEHHEM MHPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cCOOKy, CHU3Y; CTPOUTH CEUEHUS TEJl BPAILICHUSI.

W3Bnekatb, HMHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh HH(pOpMammio o
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, HPEICTABICHHYI0 Ha 4epTexax U
PHUCYHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BhbInomHATE 1EHCTBUS CIOXKEHHS] BEKTOPOB, BHIYUTAHUSA BEKTOPOB U YMHOKECHHS
BEKTOpPA Ha YKCII0, OOBACHATh, KAKUMHU CBOMCTBAMH OHU O0JIaJaI0T.

[TpuMeHsTh IpaBUIIO NapasuieIenune/1a.

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, pPaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOpPaMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE M KOMILIaHAPHBIC
BEKTODBI.

HaxoauTte cymMMy BEKTOPOB M IPOU3BEIECHUE BEKTOpA HA YHUCIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIpHOE TMPOU3BENCHHE, PpAaCKIaIblBaTh BEKTOP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOpPaM.

3anaBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumeHsTh reoMeTpudeckie (akThl IJIs1 PELIEHUS CTEPEOMETPUUYECKUX 3a/ad,
IPEANOJIAaraloliiX HECKOJIBKO 1IAar0B PEIIECHUs, €CJIA YCIOBUS IPUMEHEHMS 3aaHbI B
ABHOU (hopMme.

Pemarp mpocreiinire reoMeTpuyecKde 3a7adyd Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/A.

Pemats 3aaun Ha JOKa3aTEIbCTBO MATEMAaTUUYECKUX OTHOLLEHUI U HAXOXKICHHUE
reOMETPUUYECKUX BEJIMYMH IO 00pa3liaM WM aJropuTMaMm, MPUMEHSS U3BECTHBIE
METO/IbI IIPH PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

IIpuMeHsaTs  mpoCTEWIIME  NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBOIUTE IPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOAE U KU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh MONy4YEeHHbIE 3HAHWS Ha NPAKTHKE: aHAJIU3UPOBATHh pealilbHbIe
CUTyalldd ¥ TPUMEHATh HU3YyYCHHbIE TOHSATUS B TMPOLECCE IOUCKA pPEIIeHUs
MaTeMaTHUYeCKU c(HOPMYIHPOBAHHON IIPOOIEMBI, MOEIUPOBATH PEAJIbHBIE CUTYALIUU
Ha S3bIKE T'€OMETPHUM, HCCIEN0BaTh IIOCTPOECHHBIE MOJENU C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHITHH M TeopeM, ammapara aiareOpbl; pemiaTh MNpaKTUYecKHe
3aJ1a4yM, CBA3AHHbBIE C HAXOXKICHHUEM I€OMETPUUECKHUX BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
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MPOCTPAHCTBE. https://resh.edu.ru/subject/less
2 12 2
[TapamnensHOCTD on/6065/
MPSIMBIX U
IUIOCKOCTEN
IMepniegnuKynsa
3 p AIY D 12 https://resh.edu.ru/subject/less
HOCTbH Hp&Il\fBIX u on/4724/
IUIOCKOCTEN
Yrael Mmexay _
4 10 1 https://resh.edu.ru/subject/less
MPSMBIMHA 1 on/6133/
IUIOCKOCTSIMU
https://resh.edu.ru/subject/less
on/5443/
https://resh.edu.ru/subject/less
5 MHororpanHuKu 11 1 on/6018/
https://resh.edu.ru/subject/less
on/5866/
O0BEMBI https://resh.edu.ru/subject/less
6 9 1
MHOTOTPAaHHUKOB on/4904/
IToBTOpeHwue:
7 CeyeHHs, 4
paccTosHus U
YIJIBI
OBIIEE
KOJIMYECTBO
68 5 0
YACOB I10

ITPOTPAMME
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11 KJIACC

I[TPOTPAMME

HanmenoBa | KoiandecTBo 4acoB
Ne e
i JyeKTpoHHbIe (LM pOoBbIE)
n/  pa3iejoB u Becer Koutponsn  IIpakTuuec
o0pa3oBaTe/ibHbIE pecypchl
I TeM 0 ble padoThI KHe padoThl
MPOrpamMMbI
Tena https://resh.edu.ru/subject/lesson
12
BpAILICHUS /6300/
. https://resh.edu.ru/subject/lesson
2 O0OBEMEI TENT 5 1 14910/
Bexkrops! u
https://resh.edu.ru/subject/lesson
KOOpJAMHATHI
5 10 1 /4758/
https://resh.edu.ru/subject/lesson
MIPOCTPAHCTB 15724/
e
[ToBTOpEHHUE,
000011IEHNE, . 1
cucreMarusa
U 3HAaHUU
OBIIIEE
KOJIMYECTBO
4
YACOB I10 3 3 0
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