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INOACHUTEJIBHASA 3AIINCKA

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 MblUIeHHE, (HOpMUPYEMOE NPU H3YYEHHH OO0y4YaroIIUMUCS
MOHATUMHBIX OCHOB FTEOMETPUU U MTOCTPOCHUU LEMOYKH JIOTHUECKUX YTBEPHKIACHUN
B XOJIE pEUICHUS] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIBb3YIOTCS 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
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 TPpo(EecCHOHATBLHO BAXHBIX KAauecTB, IMOXTOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOJODKEHHUS  O00pa3oBaHUA  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, oOydaromyecs: 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€OMETPHUUYECKHX 3HAHUAX 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 BAKHEWIIMX MATEMATHMYECKMX MOJEIAX, MO3BOJIAIOIIMX ONHMCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYKArOLIEro 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 (dopMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH 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 MHTEJUIEKTYaAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHUS;



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 ONpENeIEHHBIM 00pa30M OpraHHW30BaHHAs paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, 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 3aJa4 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 001IeT0 00pa3oBaHUS.

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 MOCJIEN0BATENBHO 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 u3yudeHue reomerpun oTBOAUTCS 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, npsMasg, 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: MAPAJUIECIABHBIE TMPSAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
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,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSAMOM H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTU JBYX ILUIOCKOCTENW. 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 MPU3MBbI;, IpsAMas U HAKJIOHHAS NMPU3MbI; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
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 NOpu3Mbl H  nupamuisl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ip u ukocaap. CeueHus: pu3Mbl M TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJEMEHTBl CAMMETPUU B MUPAMUIAX, TAPAIIIEIEIUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M IOJIHOM MOBEPXHOCTU MPSMOU TPU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TMOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TonoOupie Tena B mnpocTpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAISIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

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, 00pa3yrole KOHUYECKOW 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.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cepsl; cepa, BIUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BPAIICHUSI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ubeie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
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 mockoctu U B ipocTpaHcTBe. ClIoKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. IIpocreimme 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 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM 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
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

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

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIHOYAsh ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOoBOro U 0e€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE >KMU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, IMOHWUMAHHUEM BIWSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CpeIbl, ITTAHUPOBAHUS MIOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKON IeATEeNIbHOCTU, JTarloB €€
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpPaBHEHUS, KPUTEPUHU
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
npoTUBOpeYHs B (aKTaxX, JaHHBIX, HAONIOJACHUSAX W YTBEPKIACHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,



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 KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoNee MOAXOMAINMA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

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

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IM4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

chopMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jIMyUe U CXOJCTBO MO3MIIMM; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTANNA U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, OTOBAPUBATHCS, OOCYXKIAaTh MPOIECC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMA TPOAYKT TIO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

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

COCTaBJISATH IJIaH, AJITOPUTM PEILICHUS 33/1a4d, BHIOUPATh CIIOCOO peIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJIILHOM peduieKkcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

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

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€IW M YCIOBUAM, OOBSCHATH
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.

KnaccuduimpoBaTe B3aUMHOE pACIONIOXKEHHE NPAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

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

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh NOHATUSIMH: CEKyLIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHHS] MHOTOTPAHHHUKOB METOAOM  CII€ZOB, BBITOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
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 PACCTOSIHUA MEXIY ABYMS
TOYKAMHM, OT TOYKH JO TMpPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHUYECKUE METOABl TPU pPEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamuza) c i(puMeHeHUEM (POPMYIT; BBIUUCISATH COOTHOIICHUS MEX Y IJI0IA MU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekarp, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HMH(OpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax 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 PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

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

[IprMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, arnrmapaTa anreOpsl; pemaThb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, O0O0pa3yroliue
UJIMHAPUYECKON MMOBEPXHOCTH; IIHJIUHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroiue
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 MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B CPEPy M ONTUCAHHBIN
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYI Ha YEpTEXKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ 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,
IIPEANO0JIAral0INX HECKOJIBKO Iar0OB PELIEHHUs], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha J10KA3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK alrOpUTMaM, TPUMEHSS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOECHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
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 KJIACC

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 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, INOCKOCTh, TpocTpancTBo. [IpaBuia
n300pakeHNs Ha PUCYHKAX: H300paKeHUs
HJ’IOCKOCTCﬁ, napalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

CraproBast KOHTpOJIbHas paboTa

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKaAX

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OI'PAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

[TonsiTre 06 akcMOMaTHYECKOM OCTPOEHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX




[TonaTue 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX
[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3aumMHoe pacrnonoxkeHue npsMbIx B

11 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaelibHble U CKpEIMBaIOIMEcs IpsMble
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHble NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpaHctse: [lapaniensHoCTh NpsMOH U
IJIOCKOCTH

14 VYriBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE IJI0OCKOCTU

18 CBolicTBa napajuiebHbIX MIIOCKOCTEN

19 [Ipocreiimue npocTpaHCTBEHHBIE PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, Mmapasienenumes

20 [Toctpoenue ceuenunit




21

IToctpoenue ceuenuit

Kontpoinbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPAMBIX U INIOCKOCTEN"
[IepieHIUKYIAPHOCTD MPSMOU U INIOCKOCTH:

23 MEePIEHANKYJISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IUIOCKOCTH

97 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o0 psIMO¥ NEPIIEHAUKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIAPHOU
IIJIOCKOCTH

30 Teopema o0 psIMOM NTEPIIEHANKYIISPHON
IIJIOCKOCTH
IlepnenuKyIsip ¥ HAKJIOHHBIE: PACCTOSHHE

31 OT TOYKH JI0 IUNTIOCKOCTH, PACCTOSIHUE OT
IPSAMOM 10 TIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT

MPSIMOM 10 TIJIOCKOCTH




[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUVIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY IPAMON
U TUIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroil
JIBYTPAHHOI'O yIJla

38 [TepnieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

39 [TeprnieHIUKYIAPHOCTD MIIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: TPU3HAK
NEePIEeHIUKYIIPHOCTH ABYX IJIOCKOCTEN

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nepneHAUKYIIpax

43 TeopeMa 0 TpEX nmepneHAUKYIApax
KonTtponbHas pabora no Temam

44 "IlepnieHAUKYISPHOCTD MPSIMBIX U
wiockocTe" u "YTIibel MeXAy IpSIMBIMU U
II0CKOCTAMU"

45 [TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE

9JICMCHTBI MHOT'OT'PAHHUKA, BBIITYKJIBIC U




HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOTI'OI'paHHHUKA

46

[Ipusma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBasi ¥ TOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Tapannenenumnen, NpAMOYTroJIbHBII
napajuleJienuIe U €ro CBoMcTBa
[Tupamuna: N-yronpHas nupamuia, TpaHu u
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh MTUPAMU/IBL; TPABIIIbHAS U
yceuéHHasi TupaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
IPaBUIBHOIO MHOTOTPaHHUKA; IPAaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYroJbHas MUpaMua u
NPaBUIBHBIN TETpa’ip; Kyo
[IpencraBiaenne o NpaBUIbHBIX
MHOTOT'paHHHMKAaX: OKTadp, JOJACKadJIp U
UKOCa’Ip.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMuax,
napajuieienuneax, paBuIbHbIX
MHOT'OI'PaHHHUKAX

52

Briuncnenune 31eMeHTOB MHOTI'OI'paHHUKOB:
pé6pa, TuaroHasnu, yribl




[Tnomans 60KOBOI MOBEPXHOCTH U IOJIHOM
HIOBEPXHOCTH MPSIMOM MTPU3MBI, TIOIIA/Ib

53 y y 1
OCHOBaHMIA, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUWILHONW MTUPAMUIBI, 1
Teopema 0O IO OOKOBOW MOBEPXHOCTH
yCEUEHHOH MUPaMHIBI
55 KonTtponpHast pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEME 1
o7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM upamMuIbI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTponabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHuUe, 06001IIeHNE CHCTeMaTHU3AIINS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CHCTeMaTHU3AIINS
3HaHUU. BbIYKCIIEHHE PACCTOSHUI: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKHU A0 IPSIMOH, OT 1

TOYKH N0 IMIIOCKOCTHU, MCIKAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA




67 Wroroas kKoHTpoJIBbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
IPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXIY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




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

MaTtemaTuka: anrebpa n Hayana MaTemMaTn4eckoro aHanuaa, reomeTpus. FleomeTtpus, 10-11
knaccobl/ AtaHacsH J1.C., bytysoe B.®., Kagomues C.b. u gpyrue, AKLMOHepPHOE 00LLEeCTBO

«M3patenbcTtBO «[pocBeLyeHne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

- MaTtematuka: anrebpa u Ha4ana matemaTuyeckoro aHanmaa, reomeTpus. Fleometpusi, 10-11
knaccbl/ AtanacsH J1.C., bytysoe B.®., Kagomues C.B. u gpyrue, AKLMOHepPHOE 00LLEeCTBO
«M3patenbcTtBO «[pocBeLyeHne»

- C.M. CaaksH, B.®. byty3oB, 'eomeTpus. NoypoyHble pa3padoTkn. 10-11 knacceol.

Mocksa, «[poceeLleHne», 2017

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



