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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTBIO METANpPEIMETHBIX M
MPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHS YUaIINXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIsi aJanTalldd B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIIPaBJIEHHOCTH, TAK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3aJa4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPAXKEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM IESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3o0BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO HIPOAODKEHHS  O00pa3oBaHMs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3zoM, oOydaromnigecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPY)KAIOIIETO MUPA,

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHSATHSMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus PaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3ajad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I11ero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIBHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapAIIIENbHBIE INTIOCKOCTH; CBOKMCTBA MAPAIIIEIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPSMOM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHas MNUpaMHIa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJEMEHTh CHMMETPHUH B MUPAMUIaX, HapaJUIeIenuIe1ax, IPaBUIbHbIX
MHOTOIPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpazyromue LUIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHocTU. KoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U MIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTU TEJIO BPAICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHIPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifmme 3amaum B
KOOpAMHATaX. YTol Mekay Bekropamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETrO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpPBI, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUyaJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBUs:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(UKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSATENbHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOABI MO pe3ybTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

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

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3U4yHe U CXOJCTBO MO3HIIMIA;, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4vecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTar paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaga B OOMMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmaus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCOO PEIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEIOB, BBIIIOJIHAITH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOAbl MPHU PELICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IpUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLLIEHUS MEX Y IIOLIaAIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIME MPOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS HA TMPAKTHKE: aHAJIU3UPOBATh pPEaJIbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUCCKUX TTOHATHI M TEOpEM, amnmapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B Chepy ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOU3BEIEHUE, pPACKIa[blBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJaraloX HECKOIbKO I1aroB PEeLIEHUs, €CIIH YCIOBHS PUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTaHAAPTHBIX MATEMATUYECKUX 3a/a4.

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

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

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyallUM Ha A3bIKE T'E€OMETPUHU, MCCIEI0BaTh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuectBo yacos
/i HaumeHoBaHue pa3jiejioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
NporpamMmmMbl Bcero KouTtpoJbHbie padoTsbl o0pa3oBaTe/IbHbIE PeCypChI
1 BBenenue B ctepeoMeTpuio 10 ngs?ﬁr%?:(izgroullic 200637
[TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE.
2 [TapaeabHOCTh MPSIMBIX U 12 1 bubmorexa HOK
N https://m.edsoo.ru/1c209e37
MJIOCKOCTEH
3 IleprieHAMKYIAPHOCTD MPAMBIX U 12 bubnuorexa [JOK
MIJIOCKOCTEH https://m.edso0.ru/1c209e37
4 Vsl MeXAy NPSMBIMU U 10 1 bubnnorexa [HOK
IIJIOCKOCTSIMU https://m.edso00.ru/1c209e37
bubmuoreka [JOK
> Mororpartitici 1 L https://m.edsogru/1c209e37
. bubnuoteka [JOK
6 OOBEMEI MHOTOTPAHHHKOB o L https://m.edsogru/1c209e37
7 [ToBTOpEHUE: ceueHus, pacCTOSAHUS U 4 1 bubnuoreka [IOK
YTJIBI https://m.edso0.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 68 5

ITPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (HU(pOBbHIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
bu6mmoreka [JOK
! Tena Bpatenus 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
2 OObEmel Te > 1 https://m.eds00.ru/1c209e37
BexTops! 1 KoOopAMHATHI B bubnuoreka [IOK
3 10 1
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IECHNE, 7 1 bubnuorexa [JOK
cHUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3

[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KoHnTpoJbHbie
n/n Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI
OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, TIPsIMas,
1 MJIOCKOCTh, MPOCTPAaHCTBO. [IpaBuia nzobpakeHus Ha 1 bubnmnoreka HOK
pHUCYHKaX: U300pakeHHS TNIOCKOCTEN, TapaJlieIbHBIX https://m.edsoo.ru/aecc77cd
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsiTHst: mepeceKarouecs MmIoCKOCTH, 1 bubnnorexa [JOK
nepeceKaroNrecs npsamas 1 miocKocTh https://m.edsoo.ru/2d8a9c99
3 [TonsTHs: nepecekarouecs MIOCKOCTH, 1 Bbu6moteka [JOK
nepeceKaromrecs npsamas 1 miocKocTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'PaHHUKAMHU, U300pakeHne
4 MHOTOTPAaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX 1 bubmmorexa [JOK
p pucy ’ p https://m.eds00.ru/a63959d
yepTekax
5 HauanwsHbie cBeieHUS 0 KyOe U mupamue, ux 1 bubnmnorexa [JOK
pa3BEépTku U Mojenu. CeuyeHuss MHOTOTPaHHUKOB https://m.edso00.ru/b30dff38
5 HauanbsHbie cBeieHUS 0 KyOe U mupaMuie, ux 1 bubmuoreka [JOK
pa3BEépTku U Mojenu. CeuyeHuss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsaTue 06 akCMOMAaTHYECKOM MOCTPOCHUHT
7 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUHU U CIICACTBUS 1 bubmorexa LHOK
' https://m.edsoo.ru/Occ5c4fe
U3 HUX
[TonsiTHE 006 aKCMOMAaTUYECKOM TOCTPOCHUU
bubnunorexa LIOK
8 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUU U CIIEACTBUS 1

U3 HUX

https://m.edso0.ru/239c8cb4
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[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH

9 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U CIIEICTBUS bubmorexa LIOK
pEOMETPHH.: PEOMETP A https://m.eds00.ru/65c6b106
W3 HUX
[TonsTHE 00 AKCHOMAaTUYECKOM TTOCTPOCHUU
10 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS buGnuorexa [IOK
PEOMCTPHIL: pEOMETP https://m.eds00.ru/258fc245
W3 HUX
B3anMHoOe pacrmosoxeHne NpsiMbIX B IPOCTPAHCTRBE:
11 repeceKaroluecs, napajuieibHble ¥ CKpEIIMBaIOIIHecs bubmorexa HOK
p = - 11ap pettt t https://m.edso00.ru/1a2520f6
psIMBIE
[TapayeabHOCTh MPSIMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: MapalieIbHbIE IPSIMEIE B bubnnorexa [JOK
pocIp - 11ap p - https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPALUICIBHOCTh TPEX MPSAMBIX
13 [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B bubmmoreka [JOK
npocTtpaHcTie: [lapamienbHOCTh IPSAMON U TIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYTIIIBI ¢ coHalpaBiIEeHHBIMU CTOPOHAMHU buGnuorexa [IOK
p P https://m.edso0.ru/9f4071b9
15 VYroia Mexay OpSIMBIMH B IIPOCTPAHCTBE bubnmorexa IOK
Ay p poctp https://m.edsoo.ru/fe733862
16 VYroia Mexay OpSIMBIMH B IIPOCTPAHCTBE bubnmorexa IOK
Ay TP pocTp https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEN: NTapasuiesIbHbIE bubmuoreka [IOK
MIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa mapauieabHbIX IIOCKOCTEN bubnmorexa IOK
p https://m.edsoo.ru/e504d656
19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA bu6muoreka [JOK
TUIOCKOCTH: TeTpadip, KyO, mapaienenumnes https://m.edso00.ru/4a28dc02
20 [ToctpoeHue cedeHunit bubmorexa [IOK

https://m.edsoo.ru/1d434d0of
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bubnunoreka LIOK

21 I1 7
OCTPOCHHE CeHeH https://m.edsoo.ru/ec26fe5d
KoHntposnbnas padora o teme "[IpsMble U II0CKOCTH B
22 npoctpaHcTie. [lapamienbHOCTh NPSIMBIX U buomorexa LIOK
pocTp oy P p https://m.edso0.ru/9a0a9e56
IIJIOCKOCTEMN
93 [lepneHIMKyYISIpHOCTD NMPSAMON U MIIOCKOCTH: Bu6muotexa [JOK
NEPIEHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsambie mapaiienbHbIe U MEPHEHIUKYISPHBIC K bubnmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHble U NEPHIEHANKYIISIPHBIE K bubmmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U IIIOCKOCTH bromrorexa LIOK
P PHEHAMIYIP P https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOM U IJIOCKOCTH buomiorexa LIOK
P PHEHAMIYIP P https://m.edso0.ru/79165d15
28 Teopema 0 IpsAMON NMEPIIEHAUKYISPHOMN IIIIOCKOCTH bubmmorexa LIOK
P P PHCHAMIYIP https://m.edso00.ru/635c5087
29 Teopema o TIpSIMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH bubmmorexa LIOK
P P PTICHIMIYIVP https://m.edsoo.ru/bd3745f8
30 Teopema o TIpSIMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH bubmmorexa LIOK
P P PHCHAHIYIAP https://m.edsoo.ru/7d18834b
31 [TeprienauKymsIp U HAKIOHHBIE: PACCTOSTHUE OT TOUKH bubnmnorexa [JOK
JI0 TIIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TNIOCKOCTH https://m.edsoo.ru/33c477d3
39 [IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOUYKHU bubmuoreka [JOK
J10 IUNIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUNIOCKOCTH https://m.edsoo.ru/66fefadd
33 [TeprieHANKYISP M HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubnuoteka [JOK

A0 IIIIOCKOCTH, paCCTOAHUEC OT pr[MOI\/’I J0 IINIOCKOCTHU

https://m.edsoo.ru/asb7b8e3
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34 [leprienauKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubmmoreka [JOK
JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYrael B IPOCTPAHCTBE: YTOJa MEXAY NPSIMON U bubnmnoreka HOK
IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIf yroii, TMHEHHBIN Yroj ABYTpaHHOTO yria bubmmorexa [JOK
P yHoi YOLABYIP . https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIA YTOJl JBYTPAHHOIO YIJIa bubmmorexa [JOK
P yHoi YTOXLABYTP yE https://m.edsoo.ru/c7c777ed
38 [lepneHIuKyISIpHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [TepnieHIUKYJIAPHOCTD MJIOCKOCTEN: TIPU3HAK Bbu6mmoteka [JOK
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIuKyISIpHOCTD MJIOCKOCTEMN: IPU3HAK Bu6moteka [IOK
MEPIECHANKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX nepHneHUKYIsApax bubmorexa HOK
P P PHEHAKYAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHeHANKYIIPAX bubmorexa [OK
P P PHCHAMKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NEpHEHAUKYIAPAX bubmorexa LHOK
P P PHCHAMEYLD https://m.eds00.ru/9f246736
KonTponsHnas pabora no temam
44 "IlepneHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTER" U bubmorexa LHOK
" PHEHIIYIAP P " https://m.edso00.ru/5b971ef3
Vsl MeXy NPsSMBIMU U TIJIOCKOCTSIMU
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI
but6mmorekxa [IOK
45 MHOTOT'PAaHHUKA, BBIMTYKJIbIC U HEBBITTYKJIBbIC

MHOTOI'PAHHUKH; pa3BEPTKAa MHOTOTpaHHUKA

https://m.edsoo.ru/2d24e873
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[Ipu3ma: N-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS

46 MIPU3MBI; TIpsIMasi ¥ HAaKJIOHHAs PU3MBbI; OOKOBas U bubmorexa [JOK
p - 1P p ’ https://m.edsoo.ru/b4ad63ad
MOJIHASl TOBEPXHOCTH MPU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN MTapaUIENCIUIIE] U bubnmnoreka HOK
€ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yroyipHas nupamuaa, TpaHd U OCHOBaHUE
48 paMuU/Ibl, 00KOBAs U MOJTHAS TIOBEPXHOCTh bubmorexa LOK
p ’ B p https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBL; IPABUIIbHAS U yCeUEHHAS MHpaMuaa
[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSATHE MPABUIBHOTO
49 MHOTOTPaHHHKA; MPaBUIIbHAS MPU3Ma U IPABUIIbHAS bubmmoreka [JOK
nMpamMua; IpaBuibHas TPEYrojbHas UpaMuaa U https://m.edso0.ru/074c8865
MPAaBUIIBHBIN TeTpadIp; KyO
50 [IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: bubmmoreka [JOK
OKTadIp, JOJICKAdIp U UKOCAIIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIIEHO TOYKH, MPSMOH, TNIOCKOCTU. DJIIEMEHTHI bubmmoteka IIOK
CHMMETPHUU B MUPaMUJIax, Napaielienunenax, https://m.edso0.ru/b9e777d9
MPABUJILHBIX MHOTOTPaHHHKAX
59 Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, bubnnorexa [JOK
JIMaroHaJIN, yIJIbl https://m.edsoo.ru/6cdbecef
[Tnomanbs 60KOBOM MOBEPXHOCTU U MOJIHON
53 MOBEPXHOCTH MPSIMOM MPU3MBI, ITOMIAIh OCHOBAHHIA bubmmorexa [JOK
p p . p ’ . ’ https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI MPU3MBbI
[Tnomaapr 6OKOBOM MOBEPXHOCTH U MIOBEPXHOCTH
54 [IPaBUILHOI MUPAMUIBL, TEOPEMA O ILIOI[AIA OOKOBOM bubmmorera TIOK
P PaviABL, Teop https://m.eds00.ru/5603e30b
MOBEPXHOCTH YCEUEHHON MUPaMUIBI
bubnuotexa [JOK
55 KonTtponbHas padora no Teme "MHOrorpaHHUKHN" 1

https://m.edsoo.ru/a95f5c04
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bubnunoreka LIOK

o Howsrue 06 0breme https://m.edsoo.ru/7ad0020b
N bu6nmoreka [IOK
S OObEM nHpavHAL: https://m.edso0.ru/235171b3
N bub6nmoreka [IOK
58 OObEm nipavi b https://m.edsoo.ru/f47dfefd
N bu6nmoreka [IOK
59 OObEm nipavi b https://m.edso0.ru/79¢10312
N bubnuorexa [IOK
60 OOBEM nHpaMHAL https://m.edsoo.ru/2faadc3f
N bubnuorexa [IOK
1
0 ObEM MpHSMb https://m.eds00.ru/79853608
N bubnuorexa [IOK
62 OObEM MpH3MEI https://m.edso0.ru/1e053890
N bubnuorexa [IOK
63 OObEM MpH3MEI https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no reme "O6bEMBI bubmmnoreka HOK
MHOT'OTPaHHUKOB" https://m.edso00.ru/28a6573c
65 [ToBTOpEHUE, 06001IEHNE CCTEMAaTU3AllNs 3HAHUH. bubmmnorexka HOK
ITocTpoeHune ceueHnii B MHOTOIPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 0000IIeHNE CUCTEMAaTH3AIUs 3HAHUH.
66 Brruucnenue paccTosiHUN: MEXY IByMsI TOYKaMH, OT bu6nunorexa LIOK
TOYKH JI0 IPAMOM, OT TOUKH JI0 TIIIOCKOCTH, MEKTY https://m.edsoo.ru/f7792ba9
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
bubnunorexa LIOK
67 Hrorosas koHTponbHas padoTa https://m.edso0.ru/b9146bc0
68 [ToBTOpenue, 0600IIeHNE cUCTEMAaTU3aLUs 3HAHHUH. bubmuotexa [IOK

Brranciaenue YIJIOB: MEXAY CKPCUINBAIOIIUMUCHH

https://m.edso0.ru/56765e8b
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IIPSAMBIMH, MEXKY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX

YIJI0B, YIJIOB MEXKAY INIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

OCHOBaHHMS U OOKOBast MMOBCPXHOCTH

Ne i/m Tema ypoka KonTposabHubie
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Cdepa u map: eHTp, paanyc, AMamMeTp; MIOIIaIb 1 bubnunoreka [HOK
MOBEPXHOCTH ChHephl https://m.edso00.ru/0341bc2b
5 B3aumHoe pacmonoxenue chepsl U TIIOCKOCTH; 1 bubnmoreka [JOK
KacaTtelIbHasl INIOCKOCTh K cepe; momanb chepb https://m.edsoo.ru/bed12a43
Nzobpaxkenue chepsl, mapa Ha Iiockoctd. CeueHus bubnuoreka [IOK
3 1
uiapa https://m.edso0.ru/bc15f7f2
[{unuHapuyeckas MoBEpPXHOCTb, 00pa3yoIre
4 WIMHAPUYECKON TTOBEPXHOCTH, OCh 1 bubmorexa HOK
H AP . p ’ https://m.eds00.ru/6054b8cl
UIMHIPUYECKON TOBEPXHOCTH
Hunuunp: ocHOBaHMS ¥ OOKOBasi IOBEPXHOCTb,
5 00pa3yroias 1 0Ch; IJI0MAIs OOKOBOM M IMOJTHOM 1 bubmorexa LHOK
pasyrom > Hottan https://m.edso00.ru/188f6216
MOBEPXHOCTHU
N3obpaxenue muinHapa Ha TUIOCKOCTU. Pa3BépTra
6 nunuHApa. Cedenust MIMHIpa (TUIOCKOCTHIO, 1 bu6mmorexa [IOK
NapajuleIbHON WIN NEPIEHAUKYISIPHON OCU https://m.edsoo.ru/016e25eb
HUJTUHAPA)
Konnueckas moBepXHOCTh, 00pa3yroiirne KOHUIeCKOM
7 MMOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKON 1 bubmmorexa [JOK
P ’ p https://m.edso0o.ru/c94ba09b
MOBEPXHOCTHU
8 Konyc: ocHOBaHMe U BepinHa, 00pa3yromas 1 oCh; 1 bubnmoreka [JOK
TJI01IATh OOKOBOM M IMOJTHOM MOBEPXHOCTH https://m.edso00.ru/897dd3b2
9 Y ceu€HHBII KOHYC: 00pa3yolire U BBICOTA, 1 bubnuorexa [JOK

https://m.edsoo.ru/1468bab3
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N3o0paxenue konyca Ha MIIOCKOCTH. Pa3BépTka
koHyca. CeyeHust KoHyca (IJIOCKOCTBIO,

bubmuorexa [JOK

10
napasuieibHOM OCHOBAHMIO, U TJIOCKOCTHIO, https://m.edsoo.ru/Obdelbe8
MIPOXOJISIICH Uepe3 BEPIINHY)
11 KoMOuHanus e BpalieHusl 1 MHOIOTPAaHHHUKOB bubmorexa [IOK
1 pattl p https://m.edsoo.ru/3cefl0e5
12 MHororpaHHuK, OIMCaHHBINA 0K0JI0 chepsr; chepa, bubnmoreka [JOK
BMMCAHHAS B MHOTOTPAHHUK WX B TEJIO BPAILICHUS https://m.eds00.ru/0b136158
13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA 00BEMOB bubmuorexa [JOK
TEa https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14
O6BEM numHIpa, KoHyca https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
1
° OOnEM mapa i nomans cheprt https://m.edsoo.ru/d189bde2
[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHUS
16 MEXIY IUIONIAIIMH ITOBEPXHOCTEN, 00BEMaMH bubmorexa LOK
Ay TITotman P ’ https://m.edso0o.ru/810cfleb
MOJOOHBIX TEN
17 KonrponsHas padora no remam "Tena Bpamienus" u bubnuoreka [IOK
"O0bembI TeI" https://m.edsoo.ru/4a33a8ab
18 BekxTop Ha IIIOCKOCTH U B IPOCTPAHCTBE bubmorexa [JOK
p pocTp https://m.edsoo.ru/5caefclb
19 CrnoxeHne U BEIYUTaHUE BEKTOPOB bubmorexa LOK
p https://m.edsoo0.ru/23f4f089
20 VYMHOXEeHUE BEKTOpa Ha YHCIIO bubmotexa [JOK
p https://m.edsoo.ru/dee379eb
21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM bubmuorexa [JOK

BekTopaMm. [IpaBuiio mapamnenenunena

https://m.edsoo.ru/a28fd74e
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29 Pemienue 3aiay, CBA3aHHBIX C TPUMEHEHUEM TPaBUII bubnmoreka [JOK
JICUCTBUN C BEKTOPaAMHU https://m.edsoo.ru/5a827900
23 KooparHaTHO-BEKTOPHBINA METOJI IIPU PELIEHUN bubnunoreka [HOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE.
24 Koopaunats! Bektopa. [IpocTeiiue 3agaun B bubmmorexa [JOK
b pa- 1P A https://m.edsoo.ru/48db7058
KOOpAMHATax
VYron mexay Bekropamu. CKalnsipHOE TPOU3BEACHUE bubnmoreka [JOK
25
BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrauciienue yrioB MexX Ity MpsIMBIMH U TUTOCKOCTSIMH bubamorexa LOK
r Yy P https://m.edsoo.ru/8efbe78e
97 KonTponpHas padora o Teme "BekTopsl u bubnuorexa [JOK
KOOPJIMHATHI B TpOCTpaHCTBE" https://m.edsoo0.ru/77c22fc5
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
28 OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI Kypca bubmmorexa LIOK
YPEL » TOOP P https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, 0000IIeHNE U CCTeMaTH3allls 3HAHUH.
29 OcHoBHBIE QUTYpHI, HaKThl, TEOPEMBI Kypca bubmmorexa LIOK
YPEL > TO0P P https://m.edsoo.ru/078cd184
TUTAHUMETPHUH
30 [ToBTOpenue, 0000IIeHNE U CCTeMaTH3allls 3HAaHUH. bubnnoreka [JOK
3aa4yy MJIaHUMETPUU U METO/BI UX PEILICHUS https://m.edso0o.ru/7491efe0
31 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3alus 3HaHUH. bubnuoreka [IOK
3amauu IIaHUMETPUH U METOJIbI UX PEIICHUS https://m.edsoo.ru/4dffda97
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIMS 3HAHUH.
32 OcHoBHBIE GUTYpPHI, (HAKThI, TEOPEMBI Kypca bubmmorexa LIOK
YPEL > TOOP P https://m.edsoo.ru/74b2ad91
CTepEOMETPUH
b K
33 Hrorosast KoHTpoJbHASA paboTa nomorexa LO

https://m.edsoo.ru/ec24dfc2
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremaTuka: anreOpa u Havyajga MaTeMaTHYeCKOTO aHanu3a, reomerpus. ['eomerpus. 10-11
KJIacChI: yueO. 1yist 001meo0pa3oBaT. opranu3anuii: 0a30BbIid U yriayonéuusiii yposau /J1. C.

AtanacsH u 1p. - M.: IIpocsemienue, 2020

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 'eometpus, 10—11: Yue6. nus odmeodpazoBaTenbHbIX yupexaenuit/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemienue, 2019r.
2. I'eometpust. 10-11 xnaccsl. [loypounble pazpaboTku k yueOHUKY ATaHacsiHa - CaaksiH

C.M., byry3os B.®.
IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoreka LIOP
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