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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAIBLHONM MaTeMaTH4eCcKou
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX AUCUHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
a0CTpakIfii, COOTHOIICHHH PEAIbHOTO M HACATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIMI MAaTEMATHUYECKOTO MOJIEIMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MblIUIeHHE, (HOpMUpPyEeMOEe NpPH H3YYEHHH OO0y4YaroIIMMUCS
MOHATUMHBIX OCHOB FTEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJHUM M3 NPO(ECCHOHATBPHO BAXKHBIX KayeCTB, IOATOMY aKTyajbHa 3ajaua
dopMupoBaHUd y  OOy4YarOIIMXCS MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUSIT — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3zoBOM
ypoBHE O0O0yueHuss — 001eo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  OO0pa3oBaHUS  TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHX 3HAHUSAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OINUCHIBATh U
U3ydaTh pa3Hble SABJICHUS OKPYKAOLIErO MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILICHHUS,;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Ui pEUIeHUs ~— NPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUs, U ONpENelIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa Haja HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHETO 001Ier0o 00pa3oBaHuUsI.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU Y HaBBIKAMHU OCYLIECTBIISUIOCH MTOCJIEN0BATENBLHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnne reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC INIOCKOCTH; CBOMCTBA MAPAJIICIIbHBIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprss B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOH,
IJIOCKOCTU. DJEMEHTBl CAMMETPUU B MUPAMUIAX, TAPAIIIEIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsIMOM Tpu3Msbl. [ lmomaas
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
NOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HMAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHariuu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHCHUEM TMPABUJI JEUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOro OOIIeCTBa, NPENCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMY U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTIKEHUU B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKICHUI; BOCIPHUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa MPOTSKEHUU BCEW >KWU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHONM M COLMATIBHON
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS LUBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOrpPaMMbl YYeOHOTO MpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBISBJIATH U XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEeMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHUHHMATH, (OPMYJIUPOBATH U  MPeOOpPa3OBLIBATh  CYXKICHHS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJIICHHS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOIOEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISITH AePUIUTHI HHODOPMAIIUH, TaHHBIX, HEOOXOUMBIX JJIsl OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEIICTABIATh €€ B pa3Iu4HbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (GOPMYIIHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0/ 00CYKIEHU 3a7jaBaTh BOMPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PaKECHMUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOM U MHIUBUIYaTbHON
paboTHl TIpU pelnieHUH YYeOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJIILHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJICTh CITIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIIECca U pe3ybTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€Id M YCIOBUSM, OOBSCHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JABYI'PAHHBIM yroyl, TpaHW JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIUpaMHIa; MPU3MA,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapajlIeIeUIIE IbI).

OmneprpoBaTh NOHATUSIMH: CEKyLIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUA MEXKIY IBYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) c ipuMeHeHUEM (POpMyJT; BBIYMCISATH COOTHOLIEHUS MEXK Ty TUIOIIAIIMHU
MOBEpXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTEXKax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON OBEPXHOCTH, KOHYC; cpepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cepsl; cepa, BMCaHHAST B MHOTOTPAHHUK WUJTW TEJIO BpalllCHUSI.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpPOCTEWININE NPOrPpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKHUX MTOHSATUI U TEOpEM, anmnapara ajnreophbl; pemarh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MIPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC KoneBa M.A.

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI pecypest

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuina u3obpaxeHnus Ha 1 01.09
pHCYHKaX: H300pakeHUs INIOCKOCTEH, '
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB),

CCPCANHBI OTPC3Ka

IlonsTuhs: MEpCCCKaAromureCs MmI0CKOCTH, 1 04.09
InepeceKaromumecs npsaMas U rmiI0CKOCTb '

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

1 08.09

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 11.09
PHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanbHubie cBenenus o kyoe u
5 NApaMuJIe, X pa3BEPTKU U MOJIEIH. 1 15.09
CeueHnss MHOTOTPAaHHUKOB

HauanbHble cBefieHUs 0 KyOe u
6 MMUPAMUIE, UX PA3BEPTKU U MOJEIIH. 1 18.09
CeueHnss MHOTOTPAaHHUKOB




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

22.09

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HUX

25.09

10

11

[TonsTre 06 akCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

ITonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU: AaKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

Bzaumnuoe PacCIIOJIOKCHUC IIPAMBIX B
IIPOCTPAHCTBEC: IMICPECCCKAOIIHUCCA,
apaJiICJIbHBIC U CKPCITHBAOIIUCCA
IpsAMBIC

29.09

02.10

06.10

12

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMApaJUIECIIbHbIE IIPSIMBIC B
IIPOCTPAHCTBE; MApaJUICIIBHOCTD TPEX
MIPSAMBIX

09.10

13

[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTe: [lapamienbHOCTh NpAMOt
U TJIOCKOCTH

13.10

14
15

Vw1 ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

Yron Mexay npsiMbIMU B IPOCTPaHCTBE

16.10
20.10

16

17

Yros Mexay NpsMbIMU B IPOCTPAHCTBE

[TapannenpHOCTH MIOCKOCTEM:
NapajuleIbHbIE MIII0CKOCTH

23.10

27.10




18 CpoiicTBa mapamieIbHBIX TIOCKOCTEH 10.11
[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI

19 Ha IJIOCKOCTH: TeTpa’ip, KyO, 13.11
MapajieenuIe]

20 [TocTpoenue ceueHuit 17.11

21 IToctpoenue ceuenuii 20.11
Kontponbnas padota nmo teme "[Ipsmbie u

22 IIJIOCKOCTH B TIPOCTPAHCTRBE. 24.11
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHuKyISIpHOCTD NPSMOU U

23 IIOCKOCTH: NEPUEHINKYISPHEIE IIPSIMBIE 27.11
B IIPOCTPAHCTBE
[Ipsimbie napajuiebHbIE U

24 p p 01.12
MEPIECHANKYIISIPHBIE K TNTIOCKOCTH
[Ipsimbie napauiebHbIE 1

25 p P 04.12
MEePIEHANKYISIPHBIE K INIOCKOCTH
[Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U

26 P p AHKYIUIP P 08.12
IIOCKOCTH
[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOU U

27 p p FHKYIUP p 11.12
TTOCKOCTH
Teopema 0 IpsAMOM MEPIIEHAUKYIISIPHON

28 P p p AHEY AP 15.12
TTOCKOCTH
Teopema 0 IpsAMOM NEPIIEHAUKYIISIPHON

29 P P PHEHIHIY AP 18.12
IIOCKOCTH
Teopema o IpsMOM NMEPIICHANKYIISIPHOMN

30 P P PHEHATIEYHD 2212

IIIIOCKOCTH




31

[lepnieHquKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

25.12

32

[lepnieHIUKYSIp ¥ HAKJIIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH

12.01

33

34

35

[leprieHIUKYNSIp U HAKIOHHBIE:
paccTostHuE OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Hepl’[eHI{I/IKy.]'IHp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

Vbl B IIPOCTPAHCTBE: YIroJl MCKAY
HpHMOﬁ H IINIIOCKOCTBIO

15.01

19.01

22.01

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yIJIa
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX
IJI0CKOCTEN

26.01

29.01

02.02

39

[lepneHUKyISAPHOCTB MIJIOCKOCTEM:
IpU3HaK NEPIEHAUKYIIPHOCTH IBYX
IIJIOCKOCTEN

05.02

40

41

[lepneHUKyISAPHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nepneHANKYISIpax

09.02

12.02




42

TeopeMa 0 TpEX NepHeHANKYIIApax

16.02

43

44

Teopema o Tpéx nepneHAUKYISIPax

KonrponsHas pabora mo remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
mwiockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mIockocTsmMu"”

19.02

26.02

45

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKHU, paSBépTKa
MHOI'OI'paHHHUKa

01.03

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

04.03

47

48

49

50

[Tapamtenenunen, NpsMOYTOJIbHBII
napajJieJIenuIe]] 1 ero CBOMCTBa
IIupamuna: N-yrosnbHas nupamuaa, rpaHu
Y OCHOBaHHUE NMUPaMU[IbI; OOKOBas U
IMOJIHAA MMOBEPXHOCTH MUPAMUIBI;
NpaBWIbHAsA U YCEUEHHAS TUpaMUIA

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUJIBHOIO MHOTOI'PAHHUKA;
MpaBWIbHAs MPU3MA U NPABUIIbHAS
NUpaMua; MPaBUIbHAS TPEYTOJIbHAS
MUpaMuIa ¥ TPABUIBHBIA TETPadap; KyO
[IpencraBnenue 0 npaBUIbHBIX
MHOTOTpaHHUKAaX: OKTa’ap, NOJAEKa’Ap U
HUKOCAdIP.

11.03

15.03

18.03

22.03




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIHO TOYKH, TPSIMOH,

51 IJIOCKOCTH. DJI€MEHThI CHMMETPUH B 1 01.04
UpaMyuax, napauiesenumnenax,
IIPABUJIbHBIX MHOI'OI'PaHHHUKAX
Beruncnenue 31eMeHTOB
52 MHOTOTPaHHUKOB: p&0pa, TuaroHasiu, 1 05.04
YIJIBI
[Tnomanp 60KOBOIM OBEPXHOCTH U
53 ITOJIHOM HOBerHOC"[;I/I MIPSAIMOM TIPU3MBI, ) 1 08.04
IUTOIIAb OCHOBAHH, TeOpeMa 0 OOKOBOU
MIOBEPXHOCTHU HPSAMOM MPU3MBI
[Tnomanp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM m:IpaMHm)I, 1 12.04
Teopema O TIJIoMaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 'I'<OHTpOJ'ILHa}I pa6'(')Ta 0 TeMe 1 15.04
MHororpanHuku
56 [Tonsarue 06 06bEMe 1 19.04
o7 OO6BbEM upaMuIsl 1 22.04
58 O06BEM TUpaMuIbI 1 26.04
59 O0BEM nupamMuIsI 1 27.04
60 O0BEM npu3MBbI 1 03.05
61 O06BEM IPU3MBI 1 06.05
62 KonrtponbHas padora no reme "O6bEMBI 1 13.05

MHOTOTPaHHUKOB"




[ToBTopenue, 0600IICHNE
63 cucteMaTtu3anus 3Hanui. [loctpoenue
CCUCHU B MHOTOTPAHHHKE

17.05

64 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE

cUcTeMaTu3als 3HaHui. Berancnenue

65 YIJIOB: MKy CKPEIIHBAOIIMMHCS
MPSIMBIMHU, MEXKTY TIPSIMOU U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

65

20.05

24.05
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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTus oOydaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAIBLHONM MaTeMaTH4eCcKou
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX AUCUHUIUIMH. Pa3BuTue y o0yyaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
a0CTpakIfii, COOTHOIICHHH PEAIbHOTO M HACATBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIMI MAaTEMATHUYECKOTO MOJIEIMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOAUMBIX [UJIs aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HANPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MblIUIeHHE, (HOpMUpPyEeMOEe NpPH H3YYEHHH OO0y4YaroIIMMUCS
MOHATUMHBIX OCHOB FTEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHENIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS





OJHUM M3 NPO(ECCHOHATBPHO BAXKHBIX KayeCTB, IOATOMY aKTyajbHa 3ajaua
dopMupoBaHUd y  OOy4YarOIIMXCS MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUSIT — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3zoBOM
ypoBHE O0O0yueHuss — 001eo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  OO0pa3oBaHUS  TIO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
oOyJarolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHX 3HAHUSAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOMI

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OINUCHIBATh U
U3ydaTh pa3Hble SABJICHUS OKPYKAOLIErO MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILICHHUS,;





e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat Ui pEUIeHUs ~— NPaKTUKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUs, U ONpENelIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa Haja HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue oOpaza TPOBOJMUTCS C ONOPOM Ha HAIISAHOCTH, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHETO 001Ier0o 00pa3oBaHuUsI.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU Y HaBBIKAMHU OCYLIECTBIISUIOCH MTOCJIEN0BATENBLHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnne reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.





COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIeIbHbIC INIOCKOCTH; CBOMCTBA MAPAJIICIIbHBIX
wiockocTel. IIpocrelimme npocTpaHCTBEHHBIE (GUTYpPHI Ha IJIOCKOCTH: TETPasAap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprss B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IMPSMOH,
IJIOCKOCTU. DJEMEHTBl CAMMETPUU B MUPAMUIAX, TAPAIIIEIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.





Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsIMOM Tpu3Msbl. [ lmomaas
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
NOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ.

11 KIIACC

Tena Bpamenust

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HMAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 Chephl.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHariuu Ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TE.

Cedenus muwMHApa (MapaJuIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHCHUEM TMPABUJI JEUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mekay BekTopamMu. CKalIApHOE INPOU3BEAECHHUE BEKTOPOB.





Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.





IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yj€Ha POCCHUHCKOro OOIIeCTBa, NPENCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMY U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTIKEHUU B JPYTHX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKICHUI; BOCIPHUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U





caM000pa30BaHUI0 HAa MPOTSKEHUU BCEW >KWU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHONM M COLMATIBHON
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS LUBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOrpPaMMbl YYeOHOTO MpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBISBJIATH U XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEeMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHUHHMATH, (OPMYJIUPOBATH U  MPeOOpPa3OBLIBATh  CYXKICHHS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJIICHHS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;





e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOIOEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISITH AePUIUTHI HHODOPMAIIUH, TaHHBIX, HEOOXOUMBIX JJIsl OTBETA HA
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEIICTABIATh €€ B pa3Iu4HbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (GOPMYIIHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS





B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0/ 00CYKIEHU 3a7jaBaTh BOMPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIJIACUs, CBOM BO3PaKECHMUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOM U MHIUBUIYaTbHON
paboTHl TIpU pelnieHUH YYeOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 06ecneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJIILHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJICTh CITIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIIECca U pe3ybTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€Id M YCIOBUSM, OOBSCHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.





IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JABYI'PAHHBIM yroyl, TpaHW JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIUpaMHIa; MPU3MA,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapajlIeIeUIIE IbI).

OmneprpoBaTh NOHATUSIMH: CEKyLIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUA MEXKIY IBYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuza) c ipuMeHeHUEM (POpMyJT; BBIYMCISATH COOTHOLIEHUS MEXK Ty TUIOIIAIIMHU
MOBEpXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAHHUKOB.





OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTEXKax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON OBEPXHOCTH, KOHYC; cpepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00BbEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cepsl; cepa, BMCaHHAST B MHOTOTPAHHUK WUJTW TEJIO BpalllCHUSI.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.





W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHHA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpPOCTEWININE NPOrPpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKHUX MTOHSATUI U TEOpEM, anmnapara ajnreophbl; pemarh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.





TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MIPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0






11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0






IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC KoneBa M.A.

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE

padoTshI padoThI pecypest

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuina u3obpaxeHnus Ha 1 01.09
pHCYHKaX: H300pakeHUs INIOCKOCTEH, '
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB),

CCPCANHBI OTPC3Ka

IlonsTuhs: MEpCCCKaAromureCs MmI0CKOCTH, 1 04.09
InepeceKaromumecs npsaMas U rmiI0CKOCTb '

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

1 08.09

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 11.09
PHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanbHubie cBenenus o kyoe u
5 NApaMuJIe, X pa3BEPTKU U MOJIEIH. 1 15.09
CeueHnss MHOTOTPAaHHUKOB

HauanbHble cBefieHUs 0 KyOe u
6 MMUPAMUIE, UX PA3BEPTKU U MOJEIIH. 1 18.09
CeueHnss MHOTOTPAaHHUKOB






IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

22.09

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HUX

25.09

10

11

[TonsTre 06 akCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

ITonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU: AaKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

Bzaumnuoe PacCIIOJIOKCHUC IIPAMBIX B
IIPOCTPAHCTBEC: IMICPECCCKAOIIHUCCA,
apaJiICJIbHBIC U CKPCITHBAOIIUCCA
IpsAMBIC

29.09

02.10

06.10

12

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMApaJUIECIIbHbIE IIPSIMBIC B
IIPOCTPAHCTBE; MApaJUICIIBHOCTD TPEX
MIPSAMBIX

09.10

13

[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
npoctpaHcTe: [lapamienbHOCTh NpAMOt
U TJIOCKOCTH

13.10

14
15

Vw1 ¢ COHaIpaBJICHHBIMU CTOPOHAMUA

Yron Mexay npsiMbIMU B IPOCTPaHCTBE

16.10
20.10

16

17

Yros Mexay NpsMbIMU B IPOCTPAHCTBE

[TapannenpHOCTH MIOCKOCTEM:
NapajuleIbHbIE MIII0CKOCTH

23.10

27.10






18 CpoiicTBa mapamieIbHBIX TIOCKOCTEH 10.11
[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI

19 Ha IJIOCKOCTH: TeTpa’ip, KyO, 13.11
MapajieenuIe]

20 [TocTpoenue ceueHuit 17.11

21 IToctpoenue ceuenuii 20.11
Kontponbnas padota nmo teme "[Ipsmbie u

22 IIJIOCKOCTH B TIPOCTPAHCTRBE. 24.11
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHuKyISIpHOCTD NPSMOU U

23 IIOCKOCTH: NEPUEHINKYISPHEIE IIPSIMBIE 27.11
B IIPOCTPAHCTBE
[Ipsimbie napajuiebHbIE U

24 p p 01.12
MEPIECHANKYIISIPHBIE K TNTIOCKOCTH
[Ipsimbie napauiebHbIE 1

25 p P 04.12
MEePIEHANKYISIPHBIE K INIOCKOCTH
[Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U

26 P p AHKYIUIP P 08.12
IIOCKOCTH
[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOU U

27 p p FHKYIUP p 11.12
TTOCKOCTH
Teopema 0 IpsAMOM MEPIIEHAUKYIISIPHON

28 P p p AHEY AP 15.12
TTOCKOCTH
Teopema 0 IpsAMOM NEPIIEHAUKYIISIPHON

29 P P PHEHIHIY AP 18.12
IIOCKOCTH
Teopema o IpsMOM NMEPIICHANKYIISIPHOMN

30 P P PHEHATIEYHD 2212

IIIIOCKOCTH






31

[lepnieHquKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH

25.12

32

[lepnieHIUKYSIp ¥ HAKJIIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTosiHue OT NPSMOM 10 IIIOCKOCTH

12.01

33

34

35

[leprieHIUKYNSIp U HAKIOHHBIE:
paccTostHuE OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Hepl’[eHI{I/IKy.]'IHp M HAKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

Vbl B IIPOCTPAHCTBE: YIroJl MCKAY
HpHMOﬁ H IINIIOCKOCTBIO

15.01

19.01

22.01

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi
JBYTPAHHOI'O yIJIa
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX
IJI0CKOCTEN

26.01

29.01

02.02

39

[lepneHUKyISAPHOCTB MIJIOCKOCTEM:
IpU3HaK NEPIEHAUKYIIPHOCTH IBYX
IIJIOCKOCTEN

05.02

40

41

[lepneHUKyISAPHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx nepneHANKYISIpax

09.02

12.02






42

TeopeMa 0 TpEX NepHeHANKYIIApax

16.02

43

44

Teopema o Tpéx nepneHAUKYISIPax

KonrponsHas pabora mo remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
mwiockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mIockocTsmMu"”

19.02

26.02

45

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKHU, paSBépTKa
MHOI'OI'paHHHUKa

01.03

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

04.03

47

48

49

50

[Tapamtenenunen, NpsMOYTOJIbHBII
napajJieJIenuIe]] 1 ero CBOMCTBa
IIupamuna: N-yrosnbHas nupamuaa, rpaHu
Y OCHOBaHHUE NMUPaMU[IbI; OOKOBas U
IMOJIHAA MMOBEPXHOCTH MUPAMUIBI;
NpaBWIbHAsA U YCEUEHHAS TUpaMUIA

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUJIBHOIO MHOTOI'PAHHUKA;
MpaBWIbHAs MPU3MA U NPABUIIbHAS
NUpaMua; MPaBUIbHAS TPEYTOJIbHAS
MUpaMuIa ¥ TPABUIBHBIA TETPadap; KyO
[IpencraBnenue 0 npaBUIbHBIX
MHOTOTpaHHUKAaX: OKTa’ap, NOJAEKa’Ap U
HUKOCAdIP.

11.03

15.03

18.03

22.03






CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIHO TOYKH, TPSIMOH,

51 IJIOCKOCTH. DJI€MEHThI CHMMETPUH B 1 01.04
UpaMyuax, napauiesenumnenax,
IIPABUJIbHBIX MHOI'OI'PaHHHUKAX
Beruncnenue 31eMeHTOB
52 MHOTOTPaHHUKOB: p&0pa, TuaroHasiu, 1 05.04
YIJIBI
[Tnomanp 60KOBOIM OBEPXHOCTH U
53 ITOJIHOM HOBerHOC"[;I/I MIPSAIMOM TIPU3MBI, ) 1 08.04
IUTOIIAb OCHOBAHH, TeOpeMa 0 OOKOBOU
MIOBEPXHOCTHU HPSAMOM MPU3MBI
[Tnomanp 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM m:IpaMHm)I, 1 12.04
Teopema O TIJIoMaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 'I'<OHTpOJ'ILHa}I pa6'(')Ta 0 TeMe 1 15.04
MHororpanHuku
56 [Tonsarue 06 06bEMe 1 19.04
o7 OO6BbEM upaMuIsl 1 22.04
58 O06BEM TUpaMuIbI 1 26.04
59 O0BEM nupamMuIsI 1 27.04
60 O0BEM npu3MBbI 1 03.05
61 O06BEM IPU3MBI 1 06.05
62 KonrtponbHas padora no reme "O6bEMBI 1 13.05

MHOTOTPaHHUKOB"






[ToBTopenue, 0600IICHNE
63 cucteMaTtu3anus 3Hanui. [loctpoenue
CCUCHU B MHOTOTPAHHHKE

17.05

64 HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE

cUcTeMaTu3als 3HaHui. Berancnenue

65 YIJIOB: MKy CKPEIIHBAOIIMMHCS
MPSIMBIMHU, MEXKTY TIPSIMOU U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

65

20.05

24.05






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






MIIa6wYJKoZIhvcNAQcCoIIa3DCCGtgCAQExDjAMBggqhQMHAQECAgUAMAsGCSqGSIb3DQEHAaCC

FoYwggVRMIIE/qADAgECAhEAlR+jR3xhBDqt+oWGJ4I0QjAKBggqhQMHAQEDAjCCATsxITAfBgkq

hkiG9w0BCQEWEmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNVBAgMDzc3INCc

0L7RgdC60LLQsDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK0J/RgNC10YHQ

vdC10L3RgdC60LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDRgdGC0YDQvtC1

0L3QuNC1IDIxJjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4MRgwFgYFKoUD

ZAESDTEwNDc3MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UEAwwd0JzQuNC9

0YbQuNGE0YDRiyDQoNC+0YHRgdC40LgwHhcNMjIwMTA4MTMzMjM5WhcNNDAwMTA4MTMzMjM5WjCC

ATsxITAfBgkqhkiG9w0BCQEWEmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNV

BAgMDzc3INCc0L7RgdC60LLQsDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK

0J/RgNC10YHQvdC10L3RgdC60LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDR

gdGC0YDQvtC10L3QuNC1IDIxJjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4

MRgwFgYFKoUDZAESDTEwNDc3MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UE

Awwd0JzQuNC90YbQuNGE0YDRiyDQoNC+0YHRgdC40LgwZjAfBggqhQMHAQEBATATBgcqhQMCAiMB

BggqhQMHAQECAgNDAARAWkprpB1rjwuMWr92vPYzbt8Wq7+Df4+vGuD2UT4o/N1u9EfC461uGUn3

aiCZL6LuaEMMY+xaG09V25X0pupAjqOCAdAwggHMMIH1BgUqhQNkcASB6zCB6Aw00J/QkNCa0Jwg

wqvQmtGA0LjQv9GC0L7Qn9GA0L4gSFNNwrsg0LLQtdGA0YHQuNC4IDIuMAxD0J/QkNCaIMKr0JPQ

vtC70L7QstC90L7QuSDRg9C00L7RgdGC0L7QstC10YDRj9GO0YnQuNC5INGG0LXQvdGC0YDCuww1

0JfQsNC60LvRjtGH0LXQvdC40LUg4oSWIDE0OS8zLzIvMi8yMyDQvtGCIDAyLjAzLjIwMTgMNNCX

0LDQutC70Y7Rh9C10L3QuNC1IOKEliAxNDkvNy82LTQ0OSDQvtGCIDMwLjEyLjIwMjEwPwYFKoUD

ZG8ENgw00J/QkNCa0JwgwqvQmtGA0LjQv9GC0L7Qn9GA0L4gSFNNwrsg0LLQtdGA0YHQuNC4IDIu

MDAMBgUqhQNkcgQDAgEAMEMGA1UdIAQ8MDowCAYGKoUDZHEBMAgGBiqFA2RxAjAIBgYqhQNkcQMw

CAYGKoUDZHEEMAgGBiqFA2RxBTAGBgRVHSAAMA4GA1UdDwEB/wQEAwIBBjAPBgNVHRMBAf8EBTAD

AQH/MB0GA1UdDgQWBBTJE1ixTKdiOn7SPzym5xR8nXCjhjAKBggqhQMHAQEDAgNBAIJJeEgKDdJn

9NMK1EmkEW5cZLLc95lMR47B04ci/S1aI3arSY9HMH+jqv0xeMap3N9ga0KurWXkWxdk4jlz/ZIw

ggf5MIIHpqADAgECAgsAz+j/YQAAAAAF9jAKBggqhQMHAQEDAjCCATsxITAfBgkqhkiG9w0BCQEW

EmRpdEBkaWdpdGFsLmdvdi5ydTELMAkGA1UEBhMCUlUxGDAWBgNVBAgMDzc3INCc0L7RgdC60LLQ

sDEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDFTMFEGA1UECQxK0J/RgNC10YHQvdC10L3RgdC6

0LDRjyDQvdCw0LHQtdGA0LXQttC90LDRjywg0LTQvtC8IDEwLCDRgdGC0YDQvtC10L3QuNC1IDIx

JjAkBgNVBAoMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4MRgwFgYFKoUDZAESDTEwNDc3

MDIwMjY3MDExFTATBgUqhQNkBBIKNzcxMDQ3NDM3NTEmMCQGA1UEAwwd0JzQuNC90YbQuNGE0YDR

iyDQoNC+0YHRgdC40LgwHhcNMjIwMTEwMTA1NDQ2WhcNMzcwMTEwMTA1NDQ2WjCCAVcxIDAeBgkq

hkiG9w0BCQEWEXVjX2ZrQHJvc2them5hLnJ1MRgwFgYDVQQIDA83NyDQnNC+0YHQutCy0LAxFTAT

BgUqhQNkBBIKNzcxMDU2ODc2MDEYMBYGBSqFA2QBEg0xMDQ3Nzk3MDE5ODMwMWAwXgYDVQQJDFfQ

kdC+0LvRjNGI0L7QuSDQl9C70LDRgtC+0YPRgdGC0LjQvdGB0LrQuNC5INC/0LXRgNC10YPQu9C+

0LosINC0LiA2LCDRgdGC0YDQvtC10L3QuNC1IDExGTAXBgNVBAcMENCzLiDQnNC+0YHQutCy0LAx

CzAJBgNVBAYTAlJVMS4wLAYDVQQKDCXQmtCw0LfQvdCw0YfQtdC50YHRgtCy0L4g0KDQvtGB0YHQ

uNC4MS4wLAYDVQQDDCXQmtCw0LfQvdCw0YfQtdC50YHRgtCy0L4g0KDQvtGB0YHQuNC4MGYwHwYI

KoUDBwEBAQEwEwYHKoUDAgIjAQYIKoUDBwEBAgIDQwAEQLYrV6I3vfyiYUEqD18DOAUdba7sA2Wy

dWH4orjqlKInpikLHOnexOKfJtJpQF4589VV/tpejtNchOvLLJ9s5X6jggRiMIIEXjASBgNVHRMB

Af8ECDAGAQH/AgEAMIGUBgUqhQNkbwSBigyBh9Cf0YDQvtCz0YDQsNC80LzQvdC+LdCw0L/Qv9Cw

0YDQsNGC0L3Ri9C5INC60L7QvNC/0LvQtdC60YEgVmlQTmV0IFBLSSBTZXJ2aWNlICjQvdCwINCw

0L/Qv9Cw0YDQsNGC0L3QvtC5INC/0LvQsNGC0YTQvtGA0LzQtSBIU00gMjAwMFEyKTAOBgNVHQ8B

Af8EBAMCAcYwJwYDVR0gBCAwHjAIBgYqhQNkcQEwCAYGKoUDZHECMAgGBiqFA2RxAzAMBgUqhQNk

cgQDAgEBMIIBfQYDVR0jBIIBdDCCAXCAFMkTWLFMp2I6ftI/PKbnFHydcKOGoYIBQ6SCAT8wggE7

MSEwHwYJKoZIhvcNAQkBFhJkaXRAZGlnaXRhbC5nb3YucnUxCzAJBgNVBAYTAlJVMRgwFgYDVQQI

DA83NyDQnNC+0YHQutCy0LAxGTAXBgNVBAcMENCzLiDQnNC+0YHQutCy0LAxUzBRBgNVBAkMStCf

0YDQtdGB0L3QtdC90YHQutCw0Y8g0L3QsNCx0LXRgNC10LbQvdCw0Y8sINC00L7QvCAxMCwg0YHR

gtGA0L7QtdC90LjQtSAyMSYwJAYDVQQKDB3QnNC40L3RhtC40YTRgNGLINCg0L7RgdGB0LjQuDEY

MBYGBSqFA2QBEg0xMDQ3NzAyMDI2NzAxMRUwEwYFKoUDZAQSCjc3MTA0NzQzNzUxJjAkBgNVBAMM

HdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4ghEAlR+jR3xhBDqt+oWGJ4I0QjAdBgNVHQ4E

FgQUHYAm0oli5wSBjx5K6KtyknYt3T0wgY8GA1UdHwSBhzCBhDAqoCigJoYkaHR0cDovL3JlZXN0

ci1wa2kucnUvY2RwL2d1YzIwMjIuY3JsMCqgKKAmhiRodHRwOi8vY29tcGFueS5ydC5ydS9jZHAv

Z3VjMjAyMi5jcmwwKqAooCaGJGh0dHA6Ly9yb3N0ZWxlY29tLnJ1L2NkcC9ndWMyMDIyLmNybDBA

BggrBgEFBQcBAQQ0MDIwMAYIKwYBBQUHMAKGJGh0dHA6Ly9yZWVzdHItcGtpLnJ1L2NkcC9ndWMy

MDIyLmNydDCB9QYFKoUDZHAEgeswgegMNNCf0JDQmtCcIMKr0JrRgNC40L/RgtC+0J/RgNC+IEhT

TcK7INCy0LXRgNGB0LjQuCAyLjAMQ9Cf0JDQmiDCq9CT0L7Qu9C+0LLQvdC+0Lkg0YPQtNC+0YHR

gtC+0LLQtdGA0Y/RjtGJ0LjQuSDRhtC10L3RgtGAwrsMNdCX0LDQutC70Y7Rh9C10L3QuNC1IOKE

liAxNDkvMy8yLzIvMjMg0L7RgiAwMi4wMy4yMDE4DDTQl9Cw0LrQu9GO0YfQtdC90LjQtSDihJYg

MTQ5LzcvNi00NDkg0L7RgiAzMC4xMi4yMDIxMAoGCCqFAwcBAQMCA0EANzNUwhsohpVPq9+Am6sx

0kTI+DySOF0035bMcaoOQxuvjW6eNb0dE8xpI5hdBE+cvD7P858nVpOfygQ3cRMu0jCCCTAwggjd

oAMCAQICEQCO6dqWxwLS+lECA3hf/waIMAoGCCqFAwcBAQMCMIIBVzEgMB4GCSqGSIb3DQEJARYR

dWNfZmtAcm9za2F6bmEucnUxGDAWBgNVBAgMDzc3INCc0L7RgdC60LLQsDEVMBMGBSqFA2QEEgo3

NzEwNTY4NzYwMRgwFgYFKoUDZAESDTEwNDc3OTcwMTk4MzAxYDBeBgNVBAkMV9CR0L7Qu9GM0YjQ

vtC5INCX0LvQsNGC0L7Rg9GB0YLQuNC90YHQutC40Lkg0L/QtdGA0LXRg9C70L7Quiwg0LQuIDYs

INGB0YLRgNC+0LXQvdC40LUgMTEZMBcGA1UEBwwQ0LMuINCc0L7RgdC60LLQsDELMAkGA1UEBhMC

UlUxLjAsBgNVBAoMJdCa0LDQt9C90LDRh9C10LnRgdGC0LLQviDQoNC+0YHRgdC40LgxLjAsBgNV

BAMMJdCa0LDQt9C90LDRh9C10LnRgdGC0LLQviDQoNC+0YHRgdC40LgwHhcNMjMwMTI3MTExNDAw

WhcNMjQwNDIxMTExNDAwWjCCAkwxCzAJBgNVBAYTAlJVMSwwKgYDVQQIDCPQoNC+0YHRgtC+0LLR

gdC60LDRjyDQvtCx0LvQsNGB0YLRjDEbMBkGA1UEBwwS0LMuINCX0LLQtdGA0LXQstC+MRkwFwYD

VQQMDBDQlNC40YDQtdC60YLQvtGAMYH9MIH6BgNVBAoMgfLQnNCj0J3QmNCm0JjQn9CQ0JvQrNCd

0J7QlSDQkdCu0JTQltCV0KLQndCe0JUg0J7QkdCp0JXQntCR0KDQkNCX0J7QktCQ0KLQldCb0KzQ

ndCe0JUg0KPQp9Cg0JXQltCU0JXQndCY0JUg0KHQoNCV0JTQndCv0K8g0J7QkdCp0JXQntCR0KDQ

kNCX0J7QktCQ0KLQldCb0KzQndCQ0K8g0KjQmtCe0JvQkCDihJYgMSDQmNCc0JXQndCYINCT0JXQ

ndCV0KDQkNCbLdCb0JXQmdCi0JXQndCQ0J3QotCQINCRLtCfLtCu0KDQmtCe0JLQkDEWMBQGBSqF

A2QDEgswMzEwNzg0ODAyNTEaMBgGCCqFAwOBAwEBEgw2MTQ2MDI3MDc4MjMxHzAdBgkqhkiG9w0B

CQEWEG1vdXNvY2gxQG1haWwucnUxLDAqBgNVBCoMI9Ci0LDRgtGM0Y/QvdCwINCS0LDRgdC40LvR

jNC10LLQvdCwMRcwFQYDVQQEDA7QnNC40YnQtdC90LrQvjE7MDkGA1UEAwwy0JzQuNGJ0LXQvdC6

0L4g0KLQsNGC0YzRj9C90LAg0JLQsNGB0LjQu9GM0LXQstC90LAwZjAfBggqhQMHAQEBATATBgcq

hQMCAiQABggqhQMHAQECAgNDAARAtzU0/Bq+I/Sk6okIqvQhHyqAx6mckZd3ILl5HjlSw92LTm+U

0OuhNNzf7kW5Dwm+vTAtcGbipR6jIHKanbnYeKOCBIIwggR+MA4GA1UdDwEB/wQEAwID+DATBgNV

HSUEDDAKBggrBgEFBQcDAjATBgNVHSAEDDAKMAgGBiqFA2RxATAMBgUqhQNkcgQDAgEBMCwGBSqF

A2RvBCMMIdCa0YDQuNC/0YLQvtCf0YDQviBDU1AgKDQuMC45OTYzKTCCAYkGBSqFA2RwBIIBfjCC

AXoMgYfQn9GA0L7Qs9GA0LDQvNC80L3Qvi3QsNC/0L/QsNGA0LDRgtC90YvQuSDQutC+0LzQv9C7

0LXQutGBIFZpUE5ldCBQS0kgU2VydmljZSAo0L3QsCDQsNC/0L/QsNGA0LDRgtC90L7QuSDQv9C7

0LDRgtGE0L7RgNC80LUgSFNNIDIwMDBRMikMaNCf0YDQvtCz0YDQsNC80LzQvdC+LdCw0L/Qv9Cw

0YDQsNGC0L3Ri9C5INC60L7QvNC/0LvQtdC60YEgwqvQrtC90LjRgdC10YDRgi3Qk9Ce0KHQosK7

LiDQktC10YDRgdC40Y8gNC4wDE7QodC10YDRgtC40YTQuNC60LDRgiDRgdC+0L7RgtCy0LXRgtGB

0YLQstC40Y8g4oSW0KHQpC8xMjQtMzc0MyDQvtGCIDA0LjA5LjIwMTkMNNCX0LDQutC70Y7Rh9C1

0L3QuNC1IOKEliAxNDkvNy82LzQ1MiDQvtGCIDMwLjEyLjIwMjEwZgYDVR0fBF8wXTAuoCygKoYo

aHR0cDovL2NybC5yb3NrYXpuYS5ydS9jcmwvdWNma18yMDIyLmNybDAroCmgJ4YlaHR0cDovL2Ny

bC5may5sb2NhbC9jcmwvdWNma18yMDIyLmNybDB3BggrBgEFBQcBAQRrMGkwNAYIKwYBBQUHMAKG

KGh0dHA6Ly9jcmwucm9za2F6bmEucnUvY3JsL3VjZmtfMjAyMi5jcnQwMQYIKwYBBQUHMAKGJWh0

dHA6Ly9jcmwuZmsubG9jYWwvY3JsL3VjZmtfMjAyMi5jcnQwHQYDVR0OBBYEFCZqPuqozD86f1Yl

LrOIgqMMdx0ZMIIBdwYDVR0jBIIBbjCCAWqAFB2AJtKJYucEgY8eSuircpJ2Ld09oYIBQ6SCAT8w

ggE7MSEwHwYJKoZIhvcNAQkBFhJkaXRAZGlnaXRhbC5nb3YucnUxCzAJBgNVBAYTAlJVMRgwFgYD

VQQIDA83NyDQnNC+0YHQutCy0LAxGTAXBgNVBAcMENCzLiDQnNC+0YHQutCy0LAxUzBRBgNVBAkM

StCf0YDQtdGB0L3QtdC90YHQutCw0Y8g0L3QsNCx0LXRgNC10LbQvdCw0Y8sINC00L7QvCAxMCwg

0YHRgtGA0L7QtdC90LjQtSAyMSYwJAYDVQQKDB3QnNC40L3RhtC40YTRgNGLINCg0L7RgdGB0LjQ

uDEYMBYGBSqFA2QBEg0xMDQ3NzAyMDI2NzAxMRUwEwYFKoUDZAQSCjc3MTA0NzQzNzUxJjAkBgNV

BAMMHdCc0LjQvdGG0LjRhNGA0Ysg0KDQvtGB0YHQuNC4ggsAz+j/YQAAAAAF9jAKBggqhQMHAQED

AgNBAAxBxbQbOYNO3avkQ3NVk5aTu5tJwdvgNFV63P9Y+bBijFdcgQuEL3Caq5rWJYVJATcBkXXA

TgNN1sHVpu4C668xggQqMIIEJgIBATCCAW4wggFXMSAwHgYJKoZIhvcNAQkBFhF1Y19ma0Byb3Nr

YXpuYS5ydTEYMBYGA1UECAwPNzcg0JzQvtGB0LrQstCwMRUwEwYFKoUDZAQSCjc3MTA1Njg3NjAx

GDAWBgUqhQNkARINMTA0Nzc5NzAxOTgzMDFgMF4GA1UECQxX0JHQvtC70YzRiNC+0Lkg0JfQu9Cw

0YLQvtGD0YHRgtC40L3RgdC60LjQuSDQv9C10YDQtdGD0LvQvtC6LCDQtC4gNiwg0YHRgtGA0L7Q

tdC90LjQtSAxMRkwFwYDVQQHDBDQsy4g0JzQvtGB0LrQstCwMQswCQYDVQQGEwJSVTEuMCwGA1UE

Cgwl0JrQsNC30L3QsNGH0LXQudGB0YLQstC+INCg0L7RgdGB0LjQuDEuMCwGA1UEAwwl0JrQsNC3

0L3QsNGH0LXQudGB0YLQstC+INCg0L7RgdGB0LjQuAIRAI7p2pbHAtL6UQIDeF//BogwDAYIKoUD

BwEBAgIFAKCCAlEwGAYJKoZIhvcNAQkDMQsGCSqGSIb3DQEHATAcBgkqhkiG9w0BCQUxDxcNMjMw

OTIyMTQwNjExWjAdBgorBgEEAYI3WAIBMQ8EDURvY3VtZW50IE5hbWUwLwYJKoZIhvcNAQkEMSIE

IALrGVkvFNv2kw/GFn6iyUJ7gUBgvviyI5xqKh8dasHlMIIBxQYLKoZIhvcNAQkQAi8xggG0MIIB

sDCCAawwggGoMAoGCCqFAwcBAQICBCC/wdR750+S307zpnfedcrtcdJ4EfRDYlIJIJqYCdRysjCC

AXYwggFfpIIBWzCCAVcxIDAeBgkqhkiG9w0BCQEWEXVjX2ZrQHJvc2them5hLnJ1MRgwFgYDVQQI

DA83NyDQnNC+0YHQutCy0LAxFTATBgUqhQNkBBIKNzcxMDU2ODc2MDEYMBYGBSqFA2QBEg0xMDQ3

Nzk3MDE5ODMwMWAwXgYDVQQJDFfQkdC+0LvRjNGI0L7QuSDQl9C70LDRgtC+0YPRgdGC0LjQvdGB

0LrQuNC5INC/0LXRgNC10YPQu9C+0LosINC0LiA2LCDRgdGC0YDQvtC10L3QuNC1IDExGTAXBgNV

BAcMENCzLiDQnNC+0YHQutCy0LAxCzAJBgNVBAYTAlJVMS4wLAYDVQQKDCXQmtCw0LfQvdCw0YfQ

tdC50YHRgtCy0L4g0KDQvtGB0YHQuNC4MS4wLAYDVQQDDCXQmtCw0LfQvdCw0YfQtdC50YHRgtCy

0L4g0KDQvtGB0YHQuNC4AhEAjunalscC0vpRAgN4X/8GiDAKBggqhQMHAQEBAQRAIoUQpiIRVtUG

4xsnd3eNXTQzylK7H3KOCDndcd0LiJ91UKqmIcQAQHEy1+md2HtxusauUarT3P9UO9OqkFPwVA==

