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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuarommmxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00eClieYuBaeT OBJIAICHUE KIIOYEBBIMU KOMIETECHIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOydaronmxcs, GopMuUpoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBAsIETCS OJAHMM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB T€OMETPUU U MTOCTPOCHUU IETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS INPU PEIICHHHM 33a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3zoBaHus  JeHcTBUTENbHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dbopMupoBaHus |y OOyYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBINUICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATILHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyJaromuxcs CpeIHen IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHMSI, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LenM OCBOCHHS MPOrpaMMbl OOECIIEUMBACTCS PEILICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYpPBbl U OCO3HaHHE €€ B3aMMOCBS3HU C OKPYKAIOLUIUM MHPOM,;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTexax, MOJCNIIX M B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENIbCKIUX YMEHUN, KPUTUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX >KU3HECHHBIX CUTYalUsX U MPU U3yUYCHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTHUPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATh U OLICHUBATH IMOJTYYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ngaHue oOpa3a NOPOBOAMUTCS C OMOPOM HaA HArISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yjibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIIMCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapaJUICIIbHBIE IIPSMBIE B  NPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocteld. IIpocTeiimme nmpocTpaHCTBEHHbBIE (PUTYypbl HA MIIOCKOCTHU: TETPA’p,
KyO, mapajuiesenunes; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIJISIPHOCTA MPSAMOM M IUIOCKOCTH, TEOopemMa O IpsAMOU
IIEPIICHIUKYJIIPHOU IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroj, JIMHEHMHBIM YroJl JBYIPaHHOIO  yrJa.
IleprieHIUKYJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [leprneHIuKyIspHOCTb
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
IIEPIICHIUKYJISPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csoucrsa. llupammpa: n-yronpHas nupamuza, TpaHU U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamunabl. lIpaBunbHbIE
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
IIpaBWJIbHAs IHMPAaMHUJA; NPABUIIbHAs TPEYroJibHasA IHPAMHUAA W IPABWIbHBINA
TeTpadap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOM,
IJIOCKOCTH. DJIEMEHTBI CAMMETPHH B IUPAMUJIAX, NapAJIJIENICIUIIE1ax, TPaBUIbHBIX
MHOTI'OTPaHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MNPABUIBHOM NHPAMUJIBI, TEOpeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpaszyromiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBepXHOCTH. KOHyC: OCHOBaHME U BeplLIMHA, 00pa3yromas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacrnosioxkeHue cepbl U MII0CKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 066EMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeactBuss u3 He€. OO0bEM LUIMHIPA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B TpocTpaHcTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocteitmme 3amaum B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHS MPOrpamMMbl y4eOHOTO MpeaMera
«MaremaTrka» XxapakTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBJICHHIA,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKONU UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY U HACTOSIIEMY POCCUNCKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTh); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJTHON M COIMAIbHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUISI OKPY KaIOIIeH Cpeibl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PAa3BUTHS IUBUIM3AIMHU; OBJAJICHHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHUS MPOTPAMMbI Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJaccu(UKaumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIHUpoBaTH W MPeoOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbLCcKue JeMCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBEANEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALINIO, IPEICTABIATh €€ B Pa3au4HbIX (GopMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme PopMyTUpOBaTH pa3HOTIIACHs, CBOU BO3PAXKECHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIyaTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTE MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccugpuimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABUIIbHBIC
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYKMCICHHE YIVIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/a) C IpUMEeHEeHUEM (HOPMYIT; BEIYUCIISITH COOTHOUICHHS MEX Y TUIOLIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEAbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOPEM, armapaTa aireOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
HUAJIMHIPUYECKON TOBEPXHOCTH; IUIUH/IP; KOHMYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B C()epy U ONMUCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOU3BEIEHHE, pPACKIA[bpIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaraloX HECKOIbKO I1aroB pEeLIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUH, MCCIEIOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
http://www.ed.gov.ru
1 BBenenue B ctepeoMeTpuio 10 : hittp://www.edu.ru
2 [IpsimMbIe 1 TJIOCKOCTH B MPOCTPAHCTRE. 12 http://www.ed.gov.ru
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN ; http://www.edu.ru
3 [lepneHAUKyASIPHOCTD MPSMBIX U 12 http://www.ed.gov.ru
IUIOCKOCTEH ; http://www.edu.ru
4 VTIIBI MEXKTY TIPSIMBIMHU U TIOCKOCTSIMHE 10 nttp:/haman.ed.gov.fu
: http://www.edu.ru
http://www.ed.gov.ru
> Mrororpariic 1 ; http://www.edu.ru
6 OG6BEMBI MHOTOTPAHHUKOB 9 http:/{www.ed.qov.ru
: http://www.edu.ru
7 [ToBTOpEHNME: CEUEHHST, PACCTOSIHUSI M YTJIbI 4 htp:/hunmw.ed.gov.ru
’ . http://www.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 68 0

I[MTPOT'PAMME



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

Ne i/m
NMPOrpamMMblI
1 Temna BpamieHus
2 OO0BEMEI Tel
3 BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE
4 [ToBTOpeHME, 0000IIEHNE,

CHCTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoanuecTBo 4acoB

Beero padoThI
12

5 1

10 1

7 1

34 3

KonTposabHubie

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

1. http://www.ed.gov.ru
; http://www.edu.ru

1. http://www.ed.gov.ru
; http://www.edu.ru

1. http://www.ed.gov.ru
; http://www.edu.ru

1. http://www.ed.gov.ru
: http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KosmuecTBo yacos DJIeKTPOHHBIE HH(PPOBLIE
11/-11 Tema ypoka Beero Kontposbubie IIpakTnueckue II/I[:;:eHI/IH o0pasoBaTejbHbIe
padoTbI padoThbI pecypchl
OCHOBHBIE TTOHATHS
CTEPEOMETPHUU: TOUKA, IpsMas,
IJI0CKOCTh, IPOCTPAHCTBO.
1 [IpaBuna n3o06pakeHust Ha 1 1. http://www.ed.gov.ru
PUCYHKaX: U300paKeHUs ; http://www.edu.ru

TUIOCKOCTEH, MapasuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHs: mepecekaronuecs

2 IIJIOCKOCTH, IIEPECCKAOIIUCCA 1
npsamMas U miI0CKOCTb

1. http://www.ed.gov.ru
; http://www.edu.ru

TlousaTud: mepecekaroImecs
p . 1. http://www.ed.gov.ru

; http://www.edu.ru

3 IJIOCKOCTH, TTEPECEKAIONITUECS 1

npsamMasd U mIOCKOCTb

3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,

4 n300pakeHNEe MHOTOTPAaHHUKOB Ha 1 1. http://www.ed.gov.ru
PUCYHKaX, Ha TPOEKIIMOHHBIX ; http://www.edu.ru
yepTexax
HauanpHabie cBenenns o kyoe u

5 MApaMUJE, UX Pa3BEPTKU U 1 1. http://www.ed.gov.ru
Mozenu. CeueHus ; http://www.edu.ru

MHOTI'OIrpaHHUKOB



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

HavansHbie cBeieHNS 0 KyOe U
MUpaMHUIe, KX Pa3BEPTKH U

http://www.ed.gov.ru

6 monenu. CeueHus ; http://www.edu.ru
MHOT'OTPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM

7 IMOCTPOEHUH CTEPEOMETPHH: http://www.ed.gov.ru
AKCUOMBI CTEPEOMETPUU U ; http://www.edu.ru
CJIEJICTBHS U3 HUX
[TonsiTne 06 akcMOMaTUYECKOM

8 IMOCTPOEHUH CTEPEOMETPHM: http://www.ed.gov.ru
AKCUOMBI CTEPEOMETPUU U ; http://www.edu.ru
CJIEJICTBHS U3 HUX
[TonsiTre 06 akcMOMaTUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: http://www.ed.gov.ru
AKCUOMBI CTEPEOMETPUU U ; http://www.edu.ru
CJIEJICTBHS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM

10 MMOCTPOEHUH CTEPEOMETPHH: http://www.ed.gov.ru
AKCHOMBI CTEPEOMETPUH U ; http://www.edu.ru
CJIEJICTBHS U3 HUX
B3anmMHoe pacnionoxeHue npsmbIx

11 B MPOCTPAHCTBE: http://www.ed.gov.ru
TEPECEKAOIIMECS, TTApATIICIIbHBIE ; http://www.edu.ru
Y CKPEITUBAIOIINECS TPSIMbIC
[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE: hitt:/Avww.ed.dov.ru

12 napajuieJIbHbIC PSIMbIC B

MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX OPSAMBIX

; http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

[TapamienbHOCTH IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

http://www.ed.gov.ru

13 [TapannensHOCTH NPSIMOM U ; http://www.edu.ru
IJI0CKOCTH
14 VYriasl ¢ cOHanpaBIEHHBIMU http://www.ed.gov.ru
CTOpPOHAMU ; http://www.edu.ru
15 Yron Mexay npsmMbeIMHU B http://www.ed.gov.ru
MPOCTPAHCTBE ; http://www.edu.ru
16 VYroa Mexay NpsMBIMU B http://www.ed.gov.ru
MPOCTPAHCTBE ; http://www.edu.ru
17 [TapannenbHOCTh MIOCKOCTEM: http://www.ed.gov.ru
MapajieabHbIE MIJIOCKOCTH ; http://www.edu.ru
18 CBoiicTBa napamiebHbIX http://www.ed.gov.ru
IIJIOCKOCTEN ; http://www.edu.ru
[Ipocrelimye npoCTpaHCTBEHHBIE
19 (pII/:rprI Ha HJIOI:::KOCI;I/I: TETpa’Ip http:fhansen.ed.gov.ru
’ ; http://www.edu.ru
KyO, mapasienenumnesa
. http://www.ed.gov.ru
20 ITocTpoenue ceuenunit _
: http://www.edu.ru
. http://www.ed.gov.ru
21 [Toctpoenue ceuennii ]
: http://www.edu.ru
KonTponbhas pabota no teme
29 "[IpsiMBI€ M TUIOCKOCTH B http://www.ed.gov.ru
npoctpaHctse. [lapamiensHOCTh ; http://www.edu.ru
MPSIMBIX U IJIOCKOCTER"
[lepnieHIUKYASAPHOCTH MPSMOU 1 hitto:/fwww.ed.qov.ru
23 TJIOCKOCTH: TIEPIICHIUKYJIIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

: http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

[IpsiMble apasiensHele U

http://www.ed.gov.ru

24 MEePIEHANKYIISIPHBIE K TNIOCKOCTH ; http://www.edu.ru

o5 [Ipsimbie napajuieibHbIE U http://www.ed.gov.ru
MEPIIEHANKYJISPHBIE K INIOCKOCTH ; http://www.edu.ru

26 [Ipu3Hak nepneHIuKyJISIPHOCTH http://www.ed.gov.ru
MPSAMON U TIIOCKOCTH ; http://www.edu.ru

97 [Ipu3Hak nepnesauKyISIPHOCTH http://www.ed.gov.ru
MPSAMON U TIIOCKOCTH ; http://www.edu.ru

28 Teopema o npsimoit http://www.ed.gov.ru
MEPIECHANKYISPHOMN TIJIOCKOCTH ; http://www.edu.ru

29 Teopema o npsmoit http://www.ed.gov.ru
MEePHEHIUKYISIPHON MIIOCKOCTH ; http://www.edu.ru

30 Teopema o npsmon http://www.ed.gov.ru
MEPIEHANKYISIPHOMN MIIOCKOCTH ; http://www.edu.ru
[TepnienquKymnsip 1 HAKJIOHHBIE:

31 paccTossHuE OT TOYKHU JI0 http://www.ed.gov.ru
IJTIOCKOCTH, PACCTOSIHUE OT ; http://www.edu.ru
MPSIMOM A0 MIIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:

32 paccTosiHUE OT TOYKH JI0 http://www.ed.gov.ru
IUIOCKOCTH, PACCTOSTHUE OT ; http://www.edu.ru
MPSIMOM A0 MIIOCKOCTH
[lepnenauKymnsip 1 HAKJIOHHBIE:

33 paccTossHUuE OT TOYKHU J10 http://www.ed.gov.ru
IUIOCKOCTH, PACCTOSTHUE OT ; http://www.edu.ru
MPSIMOM A0 MIIOCKOCTH

34 [lepnieHqUKyIsp ¥ HAKIIOHHBIE: http://www.ed.gov.ru

pacCToOAHNUC OT TOYKHU OO

: http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

IIJIOCKOCTH, paCCTOAHUC OT
pr[MOﬁ J0 IINIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: Yol

http://www.ed.gov.ru

35 . .
MEKY MPSAMON U TIIOCKOCTBIO ; http://www.edu.ru
36 JIByrpaHHBIN yroJ, TUHEHHbII http://www.ed.gov.ru
YroJI IBYTpaHHOI0 yrijia ; http://www.edu.ru
37 JIByrpaHHBIN yroJl, TUHEHHBIN http://www.ed.gov.ru
yToJ IBYTPaHHOTO yIJjia ; http://www.edu.ru
[lepneHuKyIIpHOCTH
38 IUIOCKOCTEM: MTPU3HAK http://www.ed.gov.ru
MEPIEHIUKYISIPHOCTH JBYX ; http://www.edu.ru
IIJIOCKOCTEN
[leprnieH UKy ISIPHOCTD
39 IJTOCKOCTEM: MTPU3HAK http://www.ed.gov.ru
MEPIEHIUKYISIPHOCTH JBYX ; http://www.edu.ru
IIJIOCKOCTEN
[lepnieH MKy ISIPHOCTD
40 IUIOCKOCTEM: ITPU3HAK http://www.ed.gov.ru
MEPIEHIUKYISIPHOCTH JBYX ; http://www.edu.ru
IIJIOCKOCTEN
41 Teopema o TpEX mepreHANKYIApaxX hip:/aais.d.gov. 1y
; http://www.edu.ru
42 Teopema o TpEX mepreHANKYIApax hip:/sais.d.gov.ry
; http://www.edu.ru
43 Teopema o TpEX mepreHANKYIIpax p-fhespese. . gov. i
; http://www.edu.ru
44 KonrponsHas pabora mo remam http://www.ed.gov.ru

"[lepneHAUKYIAPHOCTD NMPSAMBIX U

; http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

mIockocTeil" u "YTibl Mex1y
NPSAMBIMH U TIJIOCKOCTAMU"

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAHHUKA, BBIITYKJIbIE U
HEBBIIYKJIBIE MHOIOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

http://www.ed.gov.ru

; http://www.edu.ru

46

[Ipu3ma: N-yronpHas npusma;
I'pPaHU ¥ OCHOBAHUS MPU3MBI;
IpsiMasi U HaKJIOHHas! IPU3MBI;
OOKOBasl ¥ IOJTHASI TOBEPXHOCTH
IIPU3MBI

http://www.ed.gov.ru

; http://www.edu.ru

47

48

49

[Tapamtenenunen,
MIPSIMOYTOJIBHBIN MTapajuIeIeIuIIe
U €ro CBOMCTBA

[Tupamupa: N-yrojapHasi mupaMuiaa,
I'paHu ¥ OCHOBaHHE MUPAMM/IBL;
OO0KOBas U MOJIHAs TOBEPXHOCTh
MUPaMUJIbI; TIPaBUIIbHAS U
yCeu€HHas upaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKH:
MOHSATHE MPABHILHOTO
MHOTOTpaHHHKA; MPaBHIIbHAS
pHU3Ma U MpaBUIIbHAS UPAMU/IA,
MpaBUIbHAS TPEYTOJIbHAS
MUPaMU/Ia U MPaBUITbHBIN
TeTpadap; Kyo

http://www.ed.gov.ru

: http://www.edu.ru

http://www.ed.gov.ru

: http://www.edu.ru

http://www.ed.gov.ru

: http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

IIpencrasnenue o MpaBUIBHBIX

http://www.ed.gov.ru

50 MHOTIOIrpaHHHUKAX: OKTad
p AP : http://www.edu.ru
JOACKASIP U UKOCAP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO TOYKH,

51 IIPSIMOM, TNIOCKOCTH. DJIEMEHTBI http://www.ed.gov.ru
CHUMMETPHUH B MUPaMUJIaX, ; http://www.edu.ru
napajieienuienax, NpaBmibHbIX
MHOTOIpaHHUKaX
Briuncienune 31eMeHTOB

59 56 http://www.ed.gov.ru
MHOTOIPaHHHKOB: pEOpa,

p Peop ; http://www.edu.ru
JMAroHalu, yTJbl
[Tnomanp 60KOBOM OBEPXHOCTH U
MOJIHOU MOBEPXHOCTH IIPAMOUI
p p . http://www.ed.gov.ru
53 MPU3MBI, IJIOINA/1b OCHOBAaHUH, _
o ; http://www.edu.ru
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MIPSAAMOY TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH H
MOBEPXHOCTHU IIPABUILHOU

54 p P http://www.ed.gov.ru

MMUPaMHUIBI, TEOPEMA O ILIOIIAIA

p UH p m g . ; http://www.edu.ru
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MUPaAMU/IBI

55 Kontponbras paboTa mo teme http://www.ed.gov.ru
"MHororpaHHuku" ; http://www.edu.ru

. http://www.ed.gov.ru

56 ITousarue 06 00bEME .

; http://www.edu.ru
. http://www.ed.gov.ru
o7 O0BEM nupamMuIsl

: http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

http://www.ed.gov.ru

58 O0Bé a
BEM THPAMHIIBL : http://www.edu.ru
http://www.ed.gov.ru
59 O0Bé a
BEM THPAMIIBL : http://www.edu.ru
http://www.ed.gov.ru
60 O0Bé a
HEM THPAMIIBL : http://www.edu.ru
http://www.ed.gov.ru
61 O0Bé 3
BEM TIPH3MBI : http://www.edu.ru
http://www.ed.gov.ru
62 O0Bé 3
BEM TIPH3MBI : http://www.edu.ru
http://www.ed.gov.ru
63 O0Bé 3
BEM TIPH3MBI : http://www.edu.ru
64 KonTponbhas padbota no teme http://www.ed.gov.ru
"O6bEMBI MHOTOI'PaHHUKOB" ; http://www.edu.ru
[ToBTOpEeHME, 06001IEHNE
65 cucTeMaTu3alus 3HaHuH. http://www.ed.gov.ru
[Toctpoenue ceueHui B ; http://www.edu.ru
MHOFOFpaHHI/IKe
IToBTOpenue, 0600IIEHNE
cHCTEMaTH3aINsI 3HAaHUH.
Brruncnenue pacCTOSIHUN: MEX
66 p y http://www.ed.gov.ru
BYMs TOUKAMH, OT TOYKH J0
FBYMA T ’ A -~ http://www.edu.ru
HpSIMOI/I, OT TOYKH 10 IINIIOCKOCTH,
MEXy CKpEIUBAIOIUMUCS
MPSIMBIMU
67 " 6 http://www.ed.gov.ru
TOTOBasg KOHTPOJIbHAs padoTa
p p ; http://www.edu.ru
68 [ToBTOpeHue, 0600IIEHNE http://www.ed.gov.ru

cucTeMaTH3alis 3HaHUH.

; http://www.edu.ru



http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
http://www.ed.gov.ru/
http://www.edu.ru/

Brluucnenue yrios: Mexuay
CKPEILMBAIOIINUMHUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: uUeHTp, paanyc, IuaMeTp;
TUTOIIA b IOBEPXHOCTH CHEPHI
B3aumnoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKON
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIIa s OOKOBOM M IOJHOM
MMOBEPXHOCTH

N300parkeHre HUIMHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus
UIMHApPA (TUIOCKOCTHIO, MapayuieIbHON
WM NEPIEeHAUKYIISIPHON OcU
UATTUHIPA)

KoHnnyeckast noBepXHOCTB,
o0pa3yronne KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIMHA,
o0pa3yroIias ¥ 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOALIEeH yepe3 BEpUINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPAaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIMHIIpa, KOHYyCa

15

16

17

OO6béM 1mapa ¥ miomaiab chepol

[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

KonrtponsHas pabora o temam "Tena
Bpamenus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aa4, CBI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJUHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Brranciienue yrioB MeXy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPpH
pelIeHNH FeOMETPUUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTophl 1 KOOpAUHATHI B
npocTpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpeHmE, 0600IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEBIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlUsl 3HaHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U

31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Hroroas koHTposbHAs paboTa 1

34 [ToBTOpEHuUeE, 0606meHI/vIe u 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.ed.gov.ru ; http://www.edu.ru






