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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yueOHOTO Kypca «['eomerpusi» 06a30BOro ypoBHS IS
oOyuatomuxcss 10 —11 knaccoB pa3paborana Ha ocHoBe DenepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa CPEIHEro o0iiero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHMI, MPEIBABISIEMBIX K
MareMaTH4eckoMy oOpa3oBaHUI0, W TPagULUid POCCHIICKOTO 00pa3oBaHUS.
Peanuzamus nporpamMmbl 00ecrieunBaeT OBIAJCHUE KIHOUEBBIMU KOMIIETEHIIUSAMH,
COCTaBIISIOIIMMH OCHOBY [UJIi CaMOpPa3BUTUSA W HENPEpPHIBHOTO 00pa3oBaHuUA,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIbHOTO pPa3BUTHUSA
JUYHOCTU 00YYarOIINXCSl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEOMETpHH Ha YPOBHE CPEIHEro oOIIero
oOpazoBaHusi OOYCIIOBJICHA MPAKTHYCCKOH 3HAYMMOCTHIO METANpPEJAMETHBIX H
MPEIMETHBIX PE3yJIbTaATOB OOYUYCHHS T'€OMETPHUH B HAIPABICHUH JIMYHOCTHOTO
pa3BuTHg oOyd4aromuxcs, (GopMuUpoBaHHUS (YHKIIMOHAIBHOW MaTEMaTHYCCKOU
IPaMOTHOCTH, U3y4YCHHS APYTUX YUYeOHBIX JUCIUIUIMH. PazBuTHE y 00yYarommx cs
MPABWIBHBIX TPEACTABICHUNH O CYIIHOCTH M TPOUCXOKICHHUU T€OMETPHYCCKUX
aOCTpakiMii, COOTHOIICHWU PEATbHOTO WM HACAIBLHOIO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKON HayKOH SBIICHHUI M TTPOIIECCOB PEaTbHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIM MAaTEMaTHYECKOr0 MOJICTUPOBAHUS B HAYYHOM TO3HAHHH U
B IIPAKTHKE CITOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS YUAIIUXCS, a
TAaK)KE€ KA4yeCTB MBIILICHUS, HEOOXOIUMBIX [UIS ajanTalii B COBPEMEHHOM
o0111eCTBE.

['eoMeTpus sBISETCS OJHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero o0pa3oBaHMs, TaK Kak oOOecleYMBaeT BO3MOXKHOCTh H3Yy4YEHHUS Kak
JTUCIMIUIAH €CTeCTBEHHO-HAYYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlorudeckoe MbIIUIEHUE, (GOPMHPYEMOE TPU H3YUYCHUH OOYYaAIOIIUMUCS
MOHSATUWHBIX OCHOB T€OMETPHH M IIOCTPOCHUH IETIOUKH JIOTHYSCKUX YTBEPIKICHHM
B XOJIc PCIICHUS T'€OMETPUYCSCKHUX 3ajJad, YMEHHE BBIJIBHTAaTh H OIPOBEPTaTh
THUIIOTE3bl HEIMOCPESACTBEHHO HCIOJB3YIOTCS TPH PEIICHHH 3aJad €CTECTBEHHO-
HAyYHOTO ITUKJIAa, B YaCTHOCTH M3 Kypca (HH3UKH.

YMeHHe OpHEHTHUPOBATLCSA B IMPOCTPAHCTBE UTPACT CYIISCTBEHHYIO POJIb BO
BCEX 00acTIX ACATEIBHOCTH 4YeloBeka. OpHeHTaIusl YeloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CoIMagbHOro ObITHSA, ¢dopMa
OTPaKEHUS OKPYKAIOIIEr0 MHUpPa, YCIOBHE YCIICIIHOTO IO3HAHUS W aKTHBHOIO
npeoOpa3oBaHuss  JEUCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMH
oOpazamMu 00bEIUHSACT Pa3HbIC BUJIBI YUCOHOH M TPYAOBOM AEATSIBHOCTH, SBISCTCS



OJIHUM U3 NPOo(PeCcCHOHATBLHO BaXXHBIX KadyeCTB, MOXTOMY akTyajlbHa 3ajada
dbopmMupoBaHusT |y  OOydYarONIUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTHUECKOMN AEATETbHOCTH 10 MHOTHM HaIPaBIICHUSIM.

[lenr ocBoeHus mnporpammbl yueOHOTO Kypca «['eomeTpusi» Ha 06azoBOM
ypoBHE 0O0yueHuss — o00IeoOpa3oBareibHOe U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs yepe3 ooecrnedeHrne BO3MOKHOCTH MPHUOOPETEHUS ¥ UCTIOJIH30BaAHUSI
CUCTEMAaTHUUYECKUX TIEOMETPUYECKMX 3HAaHWUM W  JEUCTBUN, cHenu(UUHBIX
F€OMETPUM, BO3MOXKHOCTH  YCIICIIHOTO MPOJOJDKEHHs]  0o0pa3oBaHUs IO
CHEIUATbHOCTSIM, HE CBA3aHHBIM C IPUKJIIAIHBIM HCIIOIb30BAaHUEM I'€OMETPHHU.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YypOBHE IIpelIHA3HAYCHA IS
00y4YarolUXCsl CPEeTHEN MIKOJIbI, HE UCHBITHIBABIINX 3HAUYUTENIHHBIX 3aTPYIHECHUIM
Ha ypOBHE OCHOBHOTrO o0miero oopasoBanus. TakuM oOpazom, oOydarommuecss Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH OOILIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
crenu UKol reoMeTpur U HeOOXOIUMBbIE JIJISl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0HM HIMEIOT BO3MOKHOCTh U3YYUTh TE€OMETPHIO OoJiee TITyOO0KO, eCIH
B JaJbHEHIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPUYECKHUX 3HAHHUSIX B
npodeccuoHaTbHOU EeATeTbHOCTH.

JlocTmkeHue 1€MW  OCBOCHUSI TIPOTrpaMMBbl  00ECIEYMBACTCS peIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpuopuTeTHBIMU 3aJadamMud  OCBOEHHUSI  Kypca
«I"eomerpun» Ha 6a30BOM ypoBHE B 10—11 knaccax siBISIFOTCA:

e (QopMHupOBaHME NPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOM

KyJIbTYPhI B OCO3HAHUE €€ B3aMMOCBSI3U C OKPY’KAIOIIUM MHUPOM;

e (opmupoBaHue NpeACTaBICHHUS O MHOTOTPAHHUKAX U Tellax BPAICHHs KaK
O BaXHEHUIIMX MAaTEMaTUYECKUX MOJETSAX, MO3BOJIAIOINIUX OIMHUCHIBATH U
W3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA,;

e (QopMHpOBaHHE yMEHHUS paclo3HaBaThb Ha uYepTekKax, MOJCIIX U B
peaTbHOM MUPE MHOTOTPAHHUKH U Teja BpalleHUs;

e OBJIaJICHUE METOJAaMU PEIICHHS 3a7a4 Ha MOCTPOCHUS HAa M300paKeHUsIX
MPOCTPAHCTBEHHBIX QUTYD;

e (QopMHpOBaHME YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMU O
MHOTOTpaHHUKaX U TeJlax BpallleHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIaJICHHE  aNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THUIIOB  3aj]ady;
dbopMupoBaHUEe YMEHHMsS  TMPOBOAUTH  HECIOXKHBIE JOKa3aTelbHbIE
pacCyXKJIeHHsI B XOJIe pPEIICHUs CTEPEeOMETPUYECKHX 3aJad M 3a1ad C
MPaKTUYECKUM COJIepKaHUEM;

e Ppa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM 00yUaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUM, KPUTUYHOCTH
MBIIILICHHUS;



e (opmupoBanue GyHKIIMOHATBHOW IPAMOTHOCTH, PEJIEBAHTHON Fr€OMETPUU:
YMEHHUE PacIio3HaBaTh MPOSBICHUS T€OMETPUUECKUX TOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX >KU3HEHHBIX CUTYyalUsIX U MPU U3YUYECHUU
IpPYTUX  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (GOpMYJIMPOBATh UX Ha A3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJENIH, IPUMEHATbH OCBOEHHBIA TI'€OMETPUYECKUI
anmnapar 1St peleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ay,
MHTEPIPETUPOBATH U OLICHWBATH MOJYYEHHBIE PE3YIbTATHI.

OTIMYUTENBHOM OCOOEHHOCTHIO MPOTpPaMMBI SIBIISIETCSl BKIIFOUEHUE B KYpC
CTEPEOMETPUH B HAUaJIe €r0 U3YUCHHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTHUBHOTO
MO3HAHUS, U OMNpeNeaEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M TMPOCTPAHCTBEHHOIO MBIIUICHUS,
CTUMYJIUPYET NMPOTEKAHNE UHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K NAIbHEUIIIEMY
W3YUYECHUIO MPEAMETA.

[Ipeanourenuie oTAAETCA HAMISAHO-KOHCTPYKTUBHOMY METOly OOy4YeHus, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPAKTUYECKON JIEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yYalmxcs B Kypce CTEpEOMETPUU IIPOBOUTCS 3a CUET pELICHUS 3a/1a4 Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMH
oOpazamu. Co3ganue oOpa3a MNPOBOAUTCA C ONOPOW Ha HAMVISIAHOCTb, a
OomnepupoBaHUE 00OpPa30M — B YCIIOBHUSIX OTBIICUECHHS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOHOrO COAEPKaHHUS.

OcHOBHBIE coaepxkarenbHble JUHUU Kypca «I'eomerpum» B 10—11 knaccax:
«MHororpanHukm», «IIpsiMble U IUIOCKOCTU B MPOCTPAHCTBE», «Teia BpalmeHus,
«BekTopsl 1 KOOpJUHATEI B MPOCTpaHCTBE». DOPMHUPOBAHHUE JTIOTUYECKUX YMEHUN
pacrpeiensieTcs He TOJAbKO MO0 COJIepKaTeIbHBIM JIMHUAM, HO U 0 roJaM 00y4eHUs
Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

Copepxanue oOpa3oBaHHSA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMSI pabouell mporpaMMbl, pacOpenel€éHHbIM [0 ToJaM OO0ydYeHHs,
CTPYKTYpUPOBAaHO TakuM 0Opa3oM, 4YTOObI OBJIAJICHUE TIE€OMETPUUYECKUMHU
MOHATUSIMU U HABbIKAMHU OCYILIECTBISJIOCHh MOCIEAOBATENBHO U MOCTYNATEIbHO, C
COOJIIOICHHEM MPUHITUTIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIIUCH B
OOIIlyI0 CHUCTEMY TE€OMETPUYECKHX MPEACTABICHUN O0ydYaroUIUMXcs, paciupsis U
yriry0s1sis €€, 00pasysi MpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomeTpun oTBoguTcs 2 yaca B Henento B 10 kimacce u 1 yac B
Hezento B 11 kacce, Bcero 3a Ba roja oOydenus - 102 yueOHbIX daca.



COIAEPKAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS  cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCT,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX.

B3anmHOE pacnosio)keHHe TMpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajielbHble M CKpeluBaromuecss mnpsimbie. [lapaiyienbHOCTh MOPSIMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApaJJICIAbHBIE IIPsAMbIE B  IIPOCTPAHCTBE;
MAPAUICIIBHOCTh TPEX MPSAMBIX; MapajjielbHOCTh NPSAMOM M TUIOCKOCTH. YTJBI C
COHAIIPABJIICHHBIMH CTOPOHAaMH; YyIOJ MEXJIy MpPSIMBIMA B MPOCTPAHCTBE.
[TapaienbHOCTh MIIOCKOCTEN: MapajlyIeNIbHbIE IIJIOCKOCTH; CBOMCTBA NMapasjieIbHbIX
mockocteil. Ilpocreiinme mpocTpaHCTBEHHBbIE (DUTYPHI Ha IIOCKOCTH: TETPad/Ip,
KyO, mapaienenumnes]; ToOCTPOCHNE CEUYCHUH.

[leprieHAUKYJISIPHOCTh MPSMOUN U MJIOCKOCTH: MEPHEHAUKYJISPHBIE PSIMbIE B
MPOCTPAHCTBE, NPSAMbIC MMapaJJICTbHbIE W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPNEHIUKYJISPHOCTA NPSIMOM M IUIOCKOCTH, TEOopeMa O MpsMOu
MEPHIECHANKYJISIPHON TJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YTroJd MEXAY NPSIMOU U
IUIOCKOCTBIO;  JBYTPAHHBIA  yIroJI, JIMHEWHBIA YTOJ  JABYTPAHHOIO  yIJia.
[lepnieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHHUE
OT MPSIMOM JI0 MIIOCKOCTH, TPOEKIUsI PUTYPBI HA MITOCKOCTh. [leprneHIuKyIsIpHOCTD
IUIOCKOCTEN: MPU3HAK NEPHEHIUKYJISIPHOCTU ABYX IIIIOCKOCTEM. Teopema O TpEX
MEPIICHINKYJISIpax.

MHororpanHuUKH

[ToHsITUE MHOTOTPaHHKMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3sma: n-yronbHas
Mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; NMpsAMas U HAKJIOHHAs MPU3MbL, OOKOBas U
MOJIHAA MIOBEPXHOCTH MPU3MBL. [Tapannenenunen, NPSIMOYTOJIbHBIN
napasuienenuies U ero cBorcrBa. [lupamupa: n-yrosibHas nupamujia, TpaHd U
OCHOBaHUE NMUPaMUJIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUbL; MPABUIbHAS U
yceu€HHas mNHUpamMuja. OJEMEHTbl Npu3Mbl M nupamulbl. [IpaBunbHbIE
MHOTOIPaHHUKU: MOHATHUE MPAaBWJIBHOTO MHOTOTPAaHHMKA;, MpPaBWJIbHAS NpH3Ma U
MpaBWIbHAs NHpaMUAA; MpaBUJIbHAs TPEYTOJbHAs MNHpAMUIA W IPABUIBHBIN
terpa’ap; KyO. IlpenacraBieHne O TMpaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaekadip U uxocadip. CedeHust IPU3MbI U TUPAMUJIBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MNPSIMOU,
IJIOCKOCTH. DJIEMEHTBHI CHMMETPUH B TUpaMUAaX, MapaJlIeenuneax, MpaBUiIbHbIX
MHOTOI'paHHUKAaX.



Bbruncienue 53J1€eMEHTOB MHOTOIPAHHUKOB: pé&Opa, JuaroHaigd, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MNPSAMOU IPHU3MBI,
IUIOLAIb OCHOBAHMM, TeOpemMa 0 O0KOBOM MOBEPXHOCTH NpsiIMOM Tipu3Mbl. [Lnomaap
OOKOBOW IOBEPXHOCTM M TMOBEPXHOCTHU MPABWIBHOM NHUPAMHU[BI, TEOpEMa O
Iomaau yceu€uno nupamuibl. [lousatue 06 06béme. O0bEM NUpaMuabl, MPU3MBIL.

[Tono6uble Tenma B mnpocrpaHcTBe. COOTHOIIEHUS MEXIY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOIOOHBIX TEll.

11 KJIACC

Tena Bpamenus

Hunuaapudeckas MMOBEPXHOCT, obOpazyroriue UUAJTAHAPUYECKON
ITIOBEPXHOCTH, OCh LWIMHIPUYECKOM MOBEPXHOCTH. LlmimHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ymoIias W OChb; IUIONIAJAb OOKOBOW U TOJHOMU
MOBEPXHOCTH.

KoHnueckass moBEpXHOCTb, 00pa3yrone KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOM MoBepXHOCTH. KOHYyC: OCHOBaHUE U BepIInHA, 00pa3yrolas
Y OCh; TUIOIAIb OOKOBOU U IMOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS 1 OOKOBasi TOBEPXHOCTh.

Chepa u map: meHTp, pajauyc, AMAMETpP; IUIOMIaJb MOBEPXHOCTH C(epshl.
B3aumuoe pacrnonoxxenue cepbl U IIIOCKOCTH; KacaTelibHas MI0CKOCTh K cdepe;
IoIanab cepsl.

N300paxkenue Tea BpalleHus Ha MIOCKOCTH. Pa3BEpTKa NUIMHIpA U KOHYCA.

KomOunanuu ten BpanieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OITUCAHHBIN
oK0J10 cepsbl; cepa, BIMCaHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAICHUS.

[Tousitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 06 00BEME
NpSIMOYTOJILHOTO Mapajuiesienunena U cieAcTBus u3 He€. OO0bEM UMIUHIpA,
KoHyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6ubIe Tena B mpocTtpaHcTBe. COOTHOMICHHS MEXKIY TUIONIAISIMU
MOBEPXHOCTEHN, 00BbEMAaMU MOI0OHBIX TEI.

Ceuenus nuinHpa (MapaaiebHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYyCa
(mapanienbHOE OCHOBAHUIO M MPOXOSIIee Yepe3 BEPIINHY ), CEUSHUS I1apa.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi10CKOCTU U B pocTpaHcTBe. CIIOKEHNE U BHIYUTAHHE BEKTOPOB.
YMHOK€eHHEe BEKTOpa Ha 4uciio. PaznoxkeHrne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JAEUCTBUM ¢ BekTopamu. IIpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. IIpocreiimiue 3amauum B
KOOpJIUHAaTax. Yroa Mexay BekTopamu. CKalasipHOE€ NPOU3BEACHUE BEKTOPOB.



Breraucnenue YIUIOB MCKAY MPAMBIMHA U TNIOCKOCTAMMU. KOOpI[I/IHaTHO-BeKTOpHLIﬁ
MCTOI IPU PCIICHUH TCOMCTPUICCKUX 3a1a4.



ININIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTAaThl OCBOEHUSI MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yTCs:

I'pa:xknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UITMH 00YJArOIIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOIO 4JI€Ha POCCHMCKOro o0OIlecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaxX (YHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoIeayp TpaxAaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICMCTBOBATh C COIMAJIbHBIMU HWHCTUTYyTaMHM B COOTBETCTBUHM C HX
(GYyHKUMSAMU U Ha3HAYEHUEM.

I[laTpuoTnyeckoe BocnUTaHHE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM TPakIaHCKON UACHTUYHOCTHU, YBOKEHHUS K
MPOIIIOMY U HACTOSIIEMY POCCHUIICKONM MaTEMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKONM MAaTEMATUUYECKOW MIKOJIBI,
K HCIOJB30BAaHUIO DTUX JIOCTIDKCHHH B APYTrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM Ty XOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
chOpPMUPOBAHHOCTHLIO ~ HPABCTBEHHOTO  CO3HAHUSA, HSTUYECKOTO IOBEJCHHUS,
CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM HAYKU U JEATEIbHOCTHIO
y4EHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYEeCKOe BOCIIMTaHH e:

ACTETUYECKUM OTHOUIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, PEUICHU, PACCY>KICHUM; BOCHIPUUMYUBOCTHIO
K MaTEMaTUYECKUM acCIleKTaM pa3JIWYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTU4YeCKUe 3HaHUS B
MHTEpecax 30pOBOTO U 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTHbIXa, peryisipHas (u3ndeckas akTUBHOCTb); PU3NYECKOTO COBEPIIEHCTBOBAHUSA,
MIPU 3aHATUSAX CHOPTUBHO-03OPOBUTENBHOM AESITEIBHOCTBIO.

Tpynosoe BociuTanme:

TOTOBHOCTBIO K TPYZy, OCO3HAaHWEM LEHHOCTU TPYIOIIO0US; MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHATBHONW  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTHKONW M ©€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieil mnpodeccuu W pearu30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBL
FOTOBHOCTBIO M  CHOCOOHOCThIO K MaTeMaTH4YecKoMy OOpa3oBaHUIO U



caM000pa3oBaHUI0 HA MPOTSKEHUU BCEH >KMU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTUYECKUX 3a7a4 MaTEeMaTHUYE€CKON HANPaBIEHHOCTH.

JKO0J0THYeCKO€e BOCIIUTAHHUE:

chOPMHUPOBAHHOCTHIO DKOJIOTHYECKONW KYJIbTYypPhl, MMOHUMAHHUEM BIUSHUS
COITMAJIbHO-3KOHOMHMYECKHX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COIUAIBHOM
Cpedbl, OCO3HAHMEM TIJI0OAIBHOTO  XapakTepa HSKOJOTHUYECKHX MPoOIieMm;
OpHMEHTAIlMEl Ha TMPUMEHEHHE MaTEeMaTUYeCKWUX 3HAaHWKM NJig pelieHus 3ajad B
00J1acTH OKpY>KaroIIel cpe/ibl, INTAHUPOBAHUS MOCTYIIKOB U OIEHKU UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH Cpebl.

ILleHHOCTH HAYYHOTO O3HAHUS:

c(hOPMHUPOBAaHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, TOHUMAaHHEM
MaTeMaTUYeCKOM HayKu Kak c¢epbl 4YeIOBEUECKOM ACATENIbHOCTH, JTAaIlloB €&
Pa3BUTHS W 3HAUYMMOCTH JJISI Pa3BUTHUS LMBUJIM3ALMM; OBJAJACHUEM S3BIKOM
MaTeMaTUKU ¥ MaTEeMaTH4YeCKOM KyJIbTYpOM KaK CpEICTBOM TO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOCKTHYIO M HCCIIECIOBATEIBCKYIO JIEITCIBHOCTD
WHMBUTY AJTLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO MpEeaMeTa
«Maremartuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeuaMu, YHUBEPCalbHbIMU Pe2YIAMUGHbIMU 0eUCBUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvnvie  Oeilicmsus,  obecneuusaiom
popmuposanue 0a308bIX KOZHUMUBHBIX HNPOYECCO8 00YyYaowuxcsa (oceoenue
Memo008  NO3HAHUS — OKPYMCarowe20  Mupa,  npuMeHeHue  J102UHEeCKUX,
ucce008amenscKux onepayuii, ymenui pabomams ¢ ungopmayueti).

ba3zoBble JloruyecKkue 1eMCTBUA:

e BBISBIISATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHIECKUX
OOBEKTOB, TMOHSATUH, OTHONICHHA MEXIy MOHATHAMU; (GOPMYIHPOBATH
OTpesieNicHNsT  TOHSTHI, yCTaHaBIMBaTh CYNIECTBEHHBIH TPU3HAK
KJIacCU(pUKAIIMU, OCHOBaHUS sl OOOOIIEHUS M CpaBHEHHS, KPUTEPUU
IPOBOJIUMOTO aHAJIH3a,;

e BOCIPUHUMATh, (QOPMYIUPOBaTH ¥  NPeoOPa3OBBIBATE  CYXKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATENbHBIC, CIUHUYHBIC, YAaCTHBIC W 0O0IIue;
YCIIOBHEIC;

e BBUBIATh  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTtuBopeunss B (akTax, JJaHHBIX, HAOJMIOJCHUSAX U YTBEPKICHHSIX;
npeJyIaraTh KpUTEPUH JUIS BRISIBJICHHS 3aKOHOMEPHOCTEH U MPOTUBOPCUHIA;



e JI€NIaTh BBIBOJBI C MCIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JAEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHUM, YMO3aKIIOUCHHUH 10 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeabCTBA MaTEeMaTUYECKUX
yTBEpKAeHUM (MpsMble U OT MPOTUBHOIO), BRICTPAUBATh apryMEHTAIIHIO,
OPUBOJAUTL MNPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL,

e BBIOMpATh crnoco® penieHus y4uyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHMs, BBHIOMPATh HaumboJiee NOIXOAAIUNA C Yy4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ncciieqoBarTe/ibCKHe AeCTBHA:

e HCMOJIb30BaTh BOIMPOCHI KaK HUCCIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS;
dbopMyIHpoBaTh BOMPOCH], (UKCUPYIOIIUE MNPOTUBOpEUUe, MpodiIeMy,
yCTaHaBNMBaTh  HMCKOMOE W  JaHHoe, (GOpMHUPOBaTh  TUIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIUTAaHUPOBAHHbIN HKCTIEPUMEHT,
UCCIIEIOBAHWE 10 YCTaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKOTO
Oo0BEKTa, SBICHUA, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBIICHUSMH, ITPOIIECCAMH;

e CaMOCTOSTEIBbHO (popMyIupoBaTH 0OOOIICHUS W BBIBOJBI 110 Pe3yIbTaTaM
IPOBEIEHHOIO HAOJIIOJEHUS, UCCIENI0BAaHUsA, OLEHUBATH JIOCTOBEPHOCTH
MOJTy4YEHHBIX PEe3yIbTAaTOB, BEIBOJIOB M 000OIICHMI;

e TMPOTHO3UWPOBATH BO3MOKHOE pa3BUTHUE IMpoIlecca, a TaKKe BbBIIBUTATH
MPEIOIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIOBHUSAX.

Pabora ¢ undopmanmeii:

e BBIBIATH Ae(UIIUTH HHGOPMALIUU, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOTIPOC U JIJIs PEIICHUS 33/1a4U;

e BbIOMpaTh HUHPOPMAIMIO U3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHOOPMAIINIO
Pa3IUYHBIX BUAOB U (HOPM MIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEJACTABIATh €€ B Pa3UYHbIX (opMmax,
WJLTIOCTPUPOBATH TpaUUECKH;

e OILICHUBATh HaJIEXKHOCTD uHpopManuu 1o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvhvie KOMMYyHUKamueHwle Oelicmeus, obecneyusaOm

cOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCA.

Oo0wmenmne:

e BOCHPUHHUMATH U (HOPMYIUPOBATH CY>KJECHUSI B COOTBETCTBUHU C YCIOBUSMHU
U LIETSIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pPEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MTOJYUYECHHBINA PE3YJIbTAT;

B X0J1€ 00CY>KIEHHs 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npoOseMbl, pelaeMon 3a1a4u, BbICKa3bIBaTh UJI€U, HALIEJIEHHbIE HA TOUCK
pELIEHHUs; COMOCTABISATh CBOM CYXIECHHUS C CYXACHUSIMHU JAPYTUX
YYaCTHUKOB JAWayiora, 0OHapy>KWBaTh Pa3IMuU€ M CXOJICTBO MO3UIUN; B
KOPPEKTHOM popme popMyaupoBaTh pa3HOTIacus, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pelIeHHWs  3aJadd,  DKCIEPUMEHTA,
UCCIIeIOBAHUS, POEKTA; CAMOCTOSITEIbHO BBIOUPATh (hOpMAT BBICTYIIJICHUS
C Y4€TOM 3a/1a4 Ipe3eHTalui U 0OCOOEHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U UHANBUTY ATbHOMN
paboThl TpHU pelIeHWH Y4eOHBIX 3a7ay; NPUHUMATh I€b COBMECTHOMU
NEeSATeNbHOCTH, IUIAaHUPOBATh OPraHM3allUl0  COBMECTHOM  paboOThI,
pacmpenensaTh BUABI pabOT, HOroBapUBaThCs, OOCYXKIAaTh MpOIECC U
pe3yJibTaT paboThl; 0000111aTh MHEHUS HECKOJBKUX JIIO/ICH;

y4acTBOBATh B TPYIIIOBHIX hopMax paboThl (00CyX ACHUSI, 0OMEH MHCHHM,
«MO3TOBBIE INTYpPMBD» M HHBIC); BBIMOJHITH CBOI 4YacThb pPabOThl U
KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJIaJa B OOWMMA TPOAYKT MO KPUTEPHSM,
c(hOpMyYJIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJI€HCTBUS.

3) Vuueepcanvuule pecynamuenuie oeticmausl, obecneuugaiom ¢hopmuposanue
CMBICNIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIISATH TUIAH, AJITOPUTM PEIICHUS 33/1a41, BEHIOMPATh CIIOCO0 peIIeHu s
C YU4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOMU
uHpOpMaIUH.

CaMOKOHTPOJIb:

BJaIeTh HAaBBIKAMHM IIO3HABATEIbHOW pEeQIEKCHU KaK OCO3HAHUs
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJIa/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelLIeHns] MaTeMaTUYECKON 3a1a4u;

IIPEABULIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a1a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBHUSAM, OOBSICHSITH
IIPUYMHBI JOCTMIKCHUS WM HEAOCTHIKECHUS DPE3YJIbTATOB IEATEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATHBI
10 KVIACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPSAMAs, ITIOCKOCTb.

[IprMeHATh aKCUOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIICHUH
r€OMETPUYECKUX 3a7a4.

OnepupoBaTh NOHATUIMU: MAPATIIECTBHOCTh U NMEPIEHAUKYIISIPHOCTD MPSIMbIX
Y IUIOCKOCTEMN.

KnaccuduuupoBath B3aUMHOE pPACIOJIOXKEHHE MPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPAHHBIA yTOJI, TpaHW ABYTPAHHOIO YIJIa,
pebpo IBYrpaHHOTO yIJa; JUHEWHBINH Yyroj JABYTpaHHOTO yIJa; rpagycHas mepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MNOHATHUAMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBII
MHOTOTPAHHUK, 3JIEMEHTHl MHOTOIPaHHUKA, ITPAaBUJIbHBIA MHOTOIPAHHUK.

Pacno3HaBath OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MUpaMujaa; MpU3MA,
MPSIMOYTOJIBHBIN TTapajuieienuIe/, Kyo0).

Knaccudunuponatsb MHOTOIPaHHUKH, BBIOMpas OCHOBAaHMSA  JJId
Kiaccupukay  (BBITYKIIBIE ¥ HEBBINYKJIbIE MHOTOTPAaHHUKH; TMPABHIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKIIOHHBIC TIPU3MBI, TapaJijIeICIUIIC b ).

OnepupoBaTh MOHATHSAMU: CEKYIIas MIOCKOCTh, CEC4EHUE MHOTOTPAHHHUKOB.

OOBSACHATH NPUHITUATIBI IOCTPOCHUSI CEUCHUM, UCTIONIB3YSI METOJ] CIEOB.

Ctpoutrh Cc€YE€HHMS MHOTOTPAaHHUKOB METOJOM  CJIEJIOB,  BBINOJHSThH
(BBIHOCHBIC) IIIOCKHE YEPTEIKH U3 PHCYHKOB IMPOCTHIX OOBEMHBIX (HUTYpP: BU
CBEpXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaX0XKJIEHUE TEOMETPUUECKUX BEJIUYUH 1O 0Opasiam uiu
aIropuTMaM, NPUMEHSSI HM3BECTHBIE AHAIUTUYECKUE METOJbl MNpPU PELICHUU
CTaHJIApPTHBIX MAaTEMATUYECKUX 337a4 HA BBIYMCICHHE PACCTOSIHUWA MEXAY ABYMS
TOYKaMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIINBAIOIIUMUCS MPSIMBIMH.

Pemathk 3aaun Ha HaX0XKJIEHUE FTEOMETPUUYECKUX BEIUYHUH 1O o0pasliaM Uiu
aIropuT™MaM, IPUMEHSIST HW3BECTHBIE AHATUTHYECKHE METOJbl IPU PEIICHUH
CTaHJAPTHBIX MATEMAaTHYECKUX 3aJa4 HA  BBIYHUCIECHHUE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSAMBIMH, MEXAYy TMPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Beraucnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
MUpaMKua) ¢ IpUMEHEHHEM (POPMYIT; BBIYUCIISITE COOTHOIICHUS MEXK Ty TUTOIIAISIMHU
MOBEpPXHOCTEHN, 00BbEMaMM MOJ0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPHUS B TNPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (QUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OpMaALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPHUCYHKaXx.

[TpumeHsTh reoMeTpudecKre PaKThl JUIsl PEIICHUs CTEPEOMETPUYECKHX 3a/ad,
MPEANoIaralouX HECKOJIBKO I1aroB PElIeHUs], €CIIA YCIOBUS MPUMEHEHUS 3a1aHbl
B SIBHOM (hopme.

[TpumensTs mpocTellliue NOporpaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELIEHUU CTEPEOMETPUUECKUX 3aau.

[TpuBONUTE TpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE H
YKU3HU, PACO3HABaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHATh NOJNy4YeHHBbIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATH pEalbHbIE
CUTyallud W NPHUMEHSTh H3YUYEHHbIE IOHATHUS B IPOLIECCE IIOMCKAa PELICHUs
MaTEeMaTU4YEeCKH C(OpPMYJIIMPOBAHHOW MPOOJIEMBI, MOJAEIUPOBATh PpPEATbHbIE
CUTyalluM Ha $3bIKE TEOMETPHUH, HCCIEeN0BaTh IOCTPOCHHbIE MOJEIU C
UCIOJIb30BaHUEM I€OMETPUUECKUX OHATUN U TEOpEM, almapara aireopsl; penaThb
INPAaKTUYECKUE 3aJ]aul, CBSI3aHHBIE C HAX0X/IEHUEM IT'€OMETPUYECKUX BETNUHH.

11 KVIACC

OnepupoBaTh MOHITUSMH: LWJIUHJIPUYECKAass MOBEPXHOCTh, 00pa3zyrolue
UUJIUHIPUYECKON MOBEPXHOCTH; IIMIMH/P; KOHUYECKasi IOBEPXHOCTh, 00pa3yolue
KOHMYECKOM MOBEPXHOCTHU, KOHYC; CepruuecKasi IOBEPXHOCTD.

Pacnio3naBath Tena BpamieHus (WIMHAP, KOHYC, cepa U map).

OOBSICHATD CIIOCOOBI MOJYYEHUS TEJ BPAICHHUS.

KnaccuduuupoBath B3auMHOE pacloioxkeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTAa; IIAapOBOW CJION, OCHOBAHWE IMIAPOBOrO CJOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beraucnate  00bEMBI WM TUIOIIAAM  TOBEPXHOCTEH  TENl  BpAICHUA,
r€OMETPUUECKUX TeJ C MPUMEHEHUEM (POpPMYIIL.

OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK, BIIMCAHHBIN B c)epy U ONUCAHHBIN
0K0J10 cepsbl; cepa, BircaHHAsE B MHOTOTPAHHUK WIIM TEJIO BPAILECHHUS.

BbIYUCHATE COOTHOLIEHUS MEXAY IUIOMAAsIMU MOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEI.

N3o0paxkaTs u3ydaemble (GUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BrImoHATE (BBIHOCHBIE) TUIOCKUE YEPTEKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUThH CEYEHHUSI TENl BPAIICHUS.



W3Bnekarb, WHTEpPHNPETUPOBATH W NpeoOpa3oBbIBaTh HMHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpTEeKaxX U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpINOJNIHATE JIEUCTBHUSL CHOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOXEHUS BEKTOPa Ha YUCIIO, 0OBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeHsATh MpaBUIIO MapajlieNienuea.

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOD,
MOJIyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJd MEXIY
BEKTOpPaMH, CKAISIPHOE NMPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

HaxonuThe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPaMHM, CKaJlIpHOE TMPOU3BEICHUE, pPACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHnaTs reomeTpudeckre (GaKkThl A1l pEHICHUSI CTEPEOMETPUUECKHUX 3a/1ay,
MPEANOJIaraloluX HECKOJIBKO IIaroB PEIIEHUs1, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOM (opme.

Pemiate mpocreiiine reoMeTpUuuecKue 3ajadyd Ha NMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemrate 3amaum Ha [10Ka3aTeNbCTBO MATEMAaTUYECKMX OTHOLICHWH U
HAXO0JICHHE T€OMETPUUECKUX BEIIMUMH MO 00pa3laM WM alrOpUTMaM, IPUMEHsIS
M3BECTHBIE METOBI PU PEIIEHUU CTaHIAPTHBIX MATEMAaTHUYECKUX 3a/1ay.

[IpyuMeHATh  NpPOCTEUIIME TMPOTPaMMHBIE  CPEACTBA W BIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PEUIEHUU CTEPEOMETPUUYECKUX 3aau.

[IpuBOoAUTH TIpUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
KU3HU, PACIIO3HABATh MPOSBIECHNE 3aKOHOB T'€OMETPUU B UCKY CCTBE.

[IpuMeHsATh TOJyYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyalluM W TPUMEHSTHh HM3YUYCHHbIC MOHSATHUS B IMPOLECCE IOMCKA PEIICHUs
MareMaThudyecku CcGOpMYJIHPOBAHHOW MPOOJIEMbl, MOJEIUPOBAThL peajbHbIC
CUTyalluM Ha S3bIKE TE€OMETPUM, HCCIEA0OBATh TMOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHMEM F€OMETPUUYECKUX MOHATUI U TEOpeM, armnapaTa aireOpbl; penaTh
MMPAKTUYECKUE 3a7]a4H, CBSI3aHHBIEC C HAXO0K/ICHUEM I'€OMETPUYECKUX BEIIMYMH.
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KonTtpoabhbie | IlpakTnueckue
n/n NPOrpamMMbI Bcero o0pa3oBaTeJIbHBIE pecypchl
padoThI padoThI
1 BBeneHune B crepeoMeTpUIo 10 https://m.eds00.ru/S2X6TISAN
IT .
2 PAMBIC | TUIOCKOCTH B NPOCTPARCTBe . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapanienbHOCTb NPSAMBIX U IIOCKOCTEN
[TepnienuKyasspHO
3 pricHA Uy PHOCTD HPAMBIX 12 https:/m.edsoo.ru/H6S9B2H3C
IUIOCKOCTEN
4 Yrisl MexXly IPSAMBIMU U IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/V1P7V40O5P
MHororpaHHuKH 11 1 https://m.edsoo.ru/H4T8TOO3]
OO6BEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9JEN
[ToBTOpEHME: cCeueHusl, pacCTOSHUS U
7 4 1 https://m.edsoo.ru/YOB4Q4U6W
YTIIBI
OBILEE KOJIMYECTBO YACOB I10 68 5 0

[TPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KIIACC

KoandecTBo yacoB
HaumeHoBaHue pa3aesioB U TeM DyiekTpoHHbIE (LU (PPOBBIE)
Ne n/m Konrpoasnbie | IMpakTnyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbl padoThI
Tena BpaieHus 12 https://m.edsoo.ru/S5Z2P7H5N
2 OO0BEMEI Tl 5 1 https://m.eds00.ru/U2Z5G4Q9N
B
3 CITOPBI 1 KOOP/IHATEL B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MPOCTPAHCTBE
[ToBTOpenue, o6o0mIeHNE,
4 . 7 1 https://m.edsoo.ru/T4M8POISF
cHUCTEMAaTH3aIUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10O 14 3 0

[MPOI'PAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F







