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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 CPEAHET0 OOIIEero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTaBIISIIOIIMMU OCHOBY JIJII CAaMOPA3BUTHSI UM HENPEPHIBHOTO 00pa30BaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAaKTUYECKOM 3HAYUMOCTBIO METANpEIMETHBIX MU
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
IPaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AUCHMIUIMH. PazBuTre y oOydaronuxcs
NpaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U pOJIM MaTEMATHUYECKOTI0 MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOOUMBIX [UJIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3YyYEHHUS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (HOpMUpPyEeMOEe NpPH H3YYEHHH OO0y4YaroIIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELICHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIIBUTAaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AeATENbHOCTH 4enoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTU.  OIepUpoOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEMHSIET pa3Hble BUABI yU€OHOM U TPYAOBOM 1E€ATEIbHOCTH, SIBISETCS



OJIHUM U3 Tpo(decCHOHATBbHO BAXHBIX KAauecTB, IMOATOMY akKTyajbHa 3ajlaya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHYECKOU JEATENBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMAaTUYECKUX TCOMETPUUYECKMX 3HAHUH H  JIEHCTBUHM, crneuuUIHBIX
T€OMETPUH, BO3MOXXHOCTHM  YCHEIIHOTO MPOJODKEHHUS  O0pa3oBaHUA  TIO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpuu Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
OOy4YaromMXcs CpeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
celM(PUKON reoOMEeTpUr U HEOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX 3HAHUSX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1LeIuM OCBOEGHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3a1ad. [IpuopHTeTHBIMM 3aJadyamMd  OCBOEHHsA  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opmMupoBaHHME NpeACTaBICHUS O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYPHI U
OCO3HaHME €€ B3aMMOCBSA3H C OKPYKAIOLIUM MUPOM;

e (opmMupoBaHHMe MpeACTaBICHUS O MHOTOTPAaHHUKAaX M TeJaxX BpaIleHHUs KakK O
BAKHEMIINX MAaTEMAaTUUECKUX MOJEIISIX, MO3BOJISIFOIINX OMUCHIBATh U U3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEro MUPA;

e (opmMupoBaHue yMEHHUs paclO3HABATH HA YEPTEkKaAX, MOJEISIX U B PEaIbHOM
MUpE MHOTOTPAHHUKH U TeJla BpallleHHUS;

e OBJIaJICHUE METOJAaMHU pEIICHUs 3a7ady Ha IMOCTPOEHUS Ha H300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHme yMeHUS ~ ONEPUPOBATH OCHOBHBIMH  MOHSATHUAMH O
MHOTOTPAaHHHMKAX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHHS OCHOBHBIX THIIOB 3aay; (OpMHpPOBaHUE
YMEHUSL TPOBOJMUTH HECJIOXKHBIE JOKAa3aTEIbHBIE PpACCYXIECHHS B XOJE
pELICHMS CTEPEOMETPUUECKHUX 3a/1a4 U 33]a4 C MPAKTHYECKUM COJEPKAHHUEM;

e Pa3BUTHE WHTEUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEW OOydYaromuXxcs,
MO3HABATEJIbHON AaKTUBHOCTH, HUCCJEI0BATEIbCKUX YMEHUW, KPUTHYHOCTHU
MBIIILJICHUS;



. dbopmupoBanre (QYHKIIMOHAIBLHON TPaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU:
YMEHUE pacro3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynupoBaTh X Ha SI3bIKE TEOMETPHH M CO3AaBaTh T'€OMETPUUYECKUE MOJEIH,
OPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUN ammapaTr JJjsi pelIeHUs MpaKTUKO-
OPUEHTUPOBAHHBIX 3a/la4y, WHTEPIPETHPOBATh M OLICHUBATh IOJTYYCHHBIC
pPE3YJIbTATHI.

OTIUYUTENTFHONM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCS BKIIOYEHHE B KypC
CTEpPEOMETPHUH B Hayaje ero M3y4eHus 3a/1a4, pelaeMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHMs, U ONpeeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JESATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yUaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX O0pa3oB M 3a7ady HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHIX OTBJICUEHMS OT HAIJIITHOCTH, MBICICHHOTO
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 JTOTUYECKUX YMEHUN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, paclpefesN€HHbBIM 10 TrojJaM O0y4YeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MNOHATUSMU W HAaBBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MNPEICTABICHUN OOyYarOUIUXCs, PacIIupss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydeHnue reometpun oTBOoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA

10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€pECEKaroluecs,
MapajyiebHblE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTD TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YroJd MEXAY NPSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockocteit. [IpocTeiiime mpocTpaHCTBEHHBIE (DUTYpPBI HA MIOCKOCTHU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPICHANKYIISPHBIE MPSIMbIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yrOJl, JMHEUHBIA yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHaAUKYISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MPsSAMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, PSAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuia, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPaHHHUKHU: MOHATUE MPABUIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUJIbHAS THUPAMUJA; NPaBWIbHAs TPEYrojbHAs MUPAMUIA W IPABUIIbHBIN
teTpasdap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMO,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlieIenuIie/1ax, MpaBUIbHBIX
MHOTOIPaHHUKAX.



Bbluncienue »IeMEHTOB MHOTOTPAHHUKOB: pEOpa, IHAaroHal M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
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.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOLIEHUS MEXIY IUIOMIAISAMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuueckas MOBEPXHOCTH, oOpa3yroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEPXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
1 OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMTMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. O0BEM UMIMHIpA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapayuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE Yepe3 BEPIIMHY), CEUSHUS I1apa.

BeKTOpbI H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocT U B ipocTpancTBe. CloKeHNEe U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. PasznokeHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brerancienne yriioB Mexay IpsSMBIMH U TUIOCKOCTSAMH. KoopauHaTHO-BEKTOPHBIN
METO/1 TP PEIICeHUH T€OMETPUUYECKUX 3a]1aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON TO3UIIMK O0YYaIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA, MPEICTABICHUEM O MATEMATUYECKHUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJIICHHHA, TIPOLETYP
IPaKJaHCKOTrO 001IecTBa (BBIOOPHI, OMPOCH! U MP.), YMEHHUEM B3aHMMOJICHCTBOBATH C
COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUAMH U Ha3HAUCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW HJIEHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTE€MAaTUKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO OJTUX JOCTMIKEHUW B JIPYTrUX HaAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX [IEHHOCTEH POCCUICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYIyIIEroO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUHN, PACCYKACHUI; BOCTPUUMYUBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpecax
310pOBOTO U 0Oe30macHOro oobpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0POBOC THTAHHWE, COAJAaHCHPOBAHHBIM PEKHUM 3aHATHH M OT/BIXA,
peryisipHas (Qu3nyeckass aKTHBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, TIPH
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOM JAEATEILHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHHEM ILIEHHOCTH TPYIOJIIO0US, HUHTEPECOM K
paznuaHbBIM chepam mpodheCcCHOHATBHON NESITEIIbHOCTH, CBSI3aHHBIM ¢ MATEMATUKOHN H
e€ MPUIIOKEHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIN BHIOOP Oyay1iei npodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHbl, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTEMaTUYECKOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHM BCEH KU3HU;



FOTOBHOCTBIO K AaKTMBHOMY YYacCTHIO B pEIIEHUU MPAKTUYECKUX  3ajad
MaTEeMaTUYECKON HAIPaBICHHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYpbl, ITOHUMAaHUEM BIIUSHUS
COLIMAIBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIbHOU
Cpelibl, 0CO3HAHHEM TII00abHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpueHTalen
HA TpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHWM i1 penieHus 3ajad B 00JyiacTu
OKpYXKalolel Cpefbl, IUIAHUPOBAHUS TMOCTYIIKOB U OIIEHKM HX BO3MOXHBIX
MOCJIEICTBUN [T OKPY’KAIOIIEH CPEBI.

LeHHOCTH HAYYHOTO IO3HAHNS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U OOIIECTBEHHON MPAKTUKH, TOHUMAHIEM MaTeMaTHIECKOM
HayKH Kak c(epbl YeJIOBEUYECKON JEATEIIBHOCTH, 3TANOB €€ Pa3BUTHUSI U 3HAYUMOCTH
JUTSI Pa3BUTHSI ITUBIIM3AINH; OBJIAJCHUEM S3BIKOM MaTEMaTHKH W MaTeMaTHYECKOM
KyJIBTYPOU KakK CpeJICTBOM MMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MMPOCKTHYIO
U UCCJIEIOBATEIbCKYIO IEATEITbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOEHHUS MpPOrpaMMbl Y4eOHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NMO3HABATEJBLHBIMM  JICHCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKAaTHBHBIMU
JEUCTBUSAMH, YHUBEPCATHHBIMH PETYISTUBHBIMU JEHCTBUSAMH.

1) YHuBepcasibHbIC NO3HABATEIbHBIE JICHCTBUS, 00ECIIeunBaloT (POPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB, OOyJarOUIMXCs (OCBOGHHUE METOJIOB MO3HAHUS
OKPY’KAIOLIEr0 MHUpPa; NPUMEHEHHE JIOTMYECKHUX, HCCIEA0BATEIbCKUX OIEpalnii,
yMeHu# paboTtaTh ¢ HHGOpMAIIHEH ).

ba3oBble jornyeckue qeicTBUA:

e BBISBIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHSITUH, OTHOIIEHUUA MEXIy NOHATUSIMU; (OPMYIUPOBATH
ompeneNeHus]  TOHSATUW;  YCTAHABIMBAaTh  CYNIECTBEHHBIH  TMPHU3HAK
KiIaccu(pukanyuu, OCHOBAaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIMPOBATH W  MNPEOOPa30BBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE M OTpHUIATENbHbIC, CIMHUYHBbIC, YacCTHbIE M OOIIUE;
YCJIOBHBIE;

e BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JAaHHBIX, HAOIIOJICHUSIX U YTBEPXKICHUAX; Mpeajaratb KpUTepUuu
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;



e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSTEIHHO JTOKA3AaTEIbCTBA MATEMATHUECCKUX YTBEP KICHHIMA
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTyMEHTAIUIO, TMPHUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh croco® pemieHus Yy4yeOHOW 3ajauud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TMOAXOASIMUNA C YIETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBblIe ucciieqoBare/bLCKHe JeCTBUA:

e HCIOJb30BAaTh BOIMPOCHl KAaK HCCIIEAOBATEIBCKUI HHCTPYMEHT TO3HAHUS;
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
yCTaHaBIMBAaTh  HWCKOMOE€ ¥  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OOBEeKTa, SBICHUS,
MPOIIECCa, BBISABICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMU, SBICHUSMH,
npoleccamu;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIEHUS M BBIBOABLI MO PE3YJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, HCCIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e TMPOTHO3MPOBATH BO3MOKHOE pAa3BUTHE TIPOIECCa, a TakKKE BBIIIBUTAThH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

e BBIABIATH JeUIUTHI UHPOPMAIIUHU, TAHHBIX, HEOOXOIMMBIX JJI OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a/1a4u;

e BBIOMpaTh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAITM3UPOBATh,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHHOOPMAITUIO PA3TNIHBIX BUIOB U
dbopm npeacTaBICHUS,

e CTPYKTYypUpOBaTh WHGOPMAIINIO, TPEJCTABIATh €€ B Pa3IHYHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJAE&KHOCTD uHbOopMaIuu 1o CaMOCTOSITCIIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanrvnvlie < KOMMyHuUKamueHwvle  Oelicméus, — 00ecnevusaom

cPopMUPOBaAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIUPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
[eIsIMU OOIIEHUST; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PECHUS B



YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBATh MOSCHEHUS IO X0y peLIeHUs 3aa4H,
KOMMEHTHUPOBATh MOJyYCHHBINA PE3YIIbTAT;

B X0j/i€ OOCYXKICHHsI 3a[aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pEIIeHUs; COMOCTABIATh CBOM CYXKJEHUS C CYKACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapyXKMBaTh pa3iMuMe M CXOJICTBO MO3ULHUNA; B KOPPEKTHOU
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEACTABIIATH PE3YyJIbTaThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
MPOEKTa; CAaMOCTOSITENILHO BHIOMPATh (pOpMAT BBICTYIIJICHUS ¢ YYETOM 3a]adu
Ipe3eHTallMi U 0OCOOEHHOCTEH ayUTOPHUH.

CoTpyaHuvecTBo:

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboThl MpHU pEIICHUH YYEeOHBIX 3a7ad; MPUHUMATH I1€b COBMECTHOM
NEATEeIbHOCTH,  IUIAHUPOBAaTh  OpPraHM3allMl0  COBMECTHOM  paboTHI,
pacmpenensiatb BHABI PabOT, JOroBapuBaThCs, OOCYXAaTh TNIpolLEcC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IpymnmnoBbiX (popmax paboThl (00CykaeHusi, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIC), BBINOJHATH CBOK YacThb pabOTHl U
KOOPAWUHUPOBATh CBOU JEUCTBUS C APYTUMHU YIE€HAMU KOMAaH/bI; OLICHUBATH
KauecTBO CBOET0 BKJIaga B OOMMHA  TPOAYKT TIO  KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhusepcanvhvle pecynsamuenvle Oeticmeus, obecneuusarom Gopmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITh IJIaH, aJITOPUTM PEUIECHUS 33]1auH, BRIOUPATh CIOCOO pEeIlIeHUs ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIBb:

BJIQJIETh  HAaBbIKAMM  TIO3HABaTEIbHOW  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MNPOLECCOB, MX PE3YyJIbTATOB;
BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pEIlIeHUs MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 33]1a4H,
BHOCHTH KOPPEKTHBBI B JICSITCIHBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
TAHHBIX, HAWJCHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM, OOBSICHITH IPUUNHBI
JOCTUKEHHSI WM HEJOCTHKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh
OLINOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMAst, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEICTBHS W3 HHUX MPU PELICHUU
r€OMETPUYECKHX 3a]a4.

OnepupoBarh MOHATUAMU: NAPALIIEIBHOCTD U MEPIIEHINKYISIPHOCTD MIPSAMBIX U
IIOCKOCTEH.

KnaccudumnmpoBarh B3aMMHOE pacHoOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHIATUSAMHU: JBYTPAHHBIN YIoJj, TPaHU JIBYTPaHHOTO yria, pedpo
JBYTPAHHOTO YIJIa; TMHENHBIA YroJI ABYTPAHHOTO YIJIa; TpafyCHas Mepa IBYTPAHHOIO
yria.

OnepupoBarh MOHATUAMH: MHOTOTPAHHUK, BBINYKIbIA UM  HEBBIMYKJIBIN
MHOT'OTPAHHMK, 3JIEMEHTBl MHOTOT'paHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IMpaMHia; MpHU3Ma,
IOpSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccuduimpoBatb MHOrOrpaHHUKH, BBIOMpPAsi OCHOBAHUS 7Sl KJlacCu(UKaum
(BBIMYKJIBIE U HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TPaBUIIbHBIE MHOTOI'PAHHUKHU; MIPSIMBIE U
HAKJIOHHBIE MTPU3MBI, TAPAJIJIEIICIIUIIEIbI ).

OnepupoBath MNOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIEIOB.

CtpouTh ceueHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEeKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEpPXY, COOKY,
CHU3Y.

Pemarp 3aaun Ha HaXOXKJIEHUE FEOMETPUUECKHUX BEJIWYMH MO oOpasliaM WiIH
aNropuT™MaMm, TMPUMEHSISI U3BECTHbIC AHAJUTHYECKUE METOAbl MpHU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3aJa4 Ha BBIYMCIICHHE PACCTOSIHUI MEXIy IBYyMs
TOYKaMH, OT TOYKH JI0 IPSAMO#, OT TOUYKHU JI0 TUIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS
MPSIMBIMHU.

Pematp 3amaun Ha HaXOXKJIEHUE FEOMETPHUUECKHUX BEJIWYMH MO 0OpaslaM Wid
QIrOpUTMaM, IPUMEHSS M3BECTHBIE AHAIMTUYECKHME METOAbl IPHU PEIICHUU
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJad Ha  BBIUMCIEHHE  YIJIOB  MEXAY



CKPELIMBAIOIIUMHUCS NPSMBIMHU, MEXIY IPSIMOU U IJIOCKOCTBIO, MEXKY INIOCKOCTSAMH,
IBYTPAHHBIX YTJIOB.

Beruucisate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOIOIPAHHUKOB (IIPU3MA,
NUpaMKJia) ¢ MPUMEHEHHEM (HOPMYIT; BHIYHCIATH COOTHOLICHUSI MEXY IIOMIAASIMH
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh
CUMMETPUH; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYpPHI.

N3Bnekatb, NpeoOpa3oBbIBaTh M HWHTEPOPETHPOBATH HMH(POPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUTypax, MpEACTABICHHYIO Ha 4YepTexax Hu
PUCYHKaX.

[IpuMeHsTh reoMeTpuuecKre (akThl ISl PELICHUS] CTEPEOMETPUUECKHX 3aJ1ad,
IIPEANONIATal0IINX HECKOJIBKO I1aroB PEIICHUS, €CIU YCIOBUS NPUMEHEHHNS 3a/1aHbI B
ABHOU (opme.

[IpruMeHsATH  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HU,
pacIio3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUH B UCKYCCTBE.

[IprMeHATh TMOJMYyYECHHBIE 3HAHWS HA IIPAKTHKE: AHAJIU3UPOBATH PEAIbHBIC
CUTyalluh W IPUMEHATb W3YYCHHbIE IIOHATHSA B IIPOLIECCE IIOMCKA pELICHUs
MaTeMaTH4ecku c(hOpMyJIMPOBAaHHON POOIEMbI, MOIETUPOBATH PEATIbHBIE CUTYALIUN
Ha S3BIKE T'€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, ammapara aireOpbl; pelmaTh MPaKTHYECKUE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KUIIACC

OnepupoBarTh MOHATUSIMH: WJIMHAPUYECKAs] TIOBEPXHOCTh, OOpa3yrome
MATUHAPUYECKON MOBEPXHOCTH; IMUIMHAP; KOHUYECKas TMOBEPXHOCTh, 00pasyromue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (MWIUHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MTOTYUYEHHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CEIMEHTAa, BHICOTA
CEerMCHTa; MIApPOBOW CJIOM, OCHOBAHHWE IIApPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boraucisats 00bEMBI M IUTOTIAM TTOBEPXHOCTEH TEJ BpallleHUsI, TeOMETPHIECKIX
TEJ ¢ MPUMEHEHUEM (POpMYyIL.

OmnepupoBath MOHATUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMMCAHHBIN
okoJio chepsr; chepa, BiMcaHHAS B MHOTOTPAHHHK HIIM TEJIO BPAILCHUS.



BbIYUCHATS COOTHOIICHMSI MEXIY IUIOUIAAsMU TMOBEPXHOCTEH M 0O0OBEMaMu
MOI00HBIX TEIL.

N3o00pakath u3ydaemble (QUTYpBl OT PYKH M C TPUMEHEHHUEM TPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3Bnekath, UHTEpIpETUpPOBaTH U  NpeoOpa3oBbiBaTh HMHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (HUrypax, MPEACTaBICHHYIO Ha YepTeKax H
PUCYHKaX.

OneprpoBaTh NOHITUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATH NEMCTBUA CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpPa Ha YKUCJIO0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[IprMeHATh MpaBUIIO NapajuIeIICUIEAA.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPAWMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEKIY
BEKTOPaMH, CKaJISIPHOE INPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC
BEKTOPBI.

Haxonute cymMmMy BEKTOPOB M IMPOM3BEACHUE BEKTOpA HA YKCIIO, YTOJ MEKIY
BEKTOPaMM, CKaLIPHOE IPOU3BEACHUE, PACKIA[bIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBath IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensTh reoMeTpuyeckue (PaKThl sl pelIeHUs CTEPEOMETPUUECKUX 3ajad,
MPEINOJIaraloIMX HECKOJBKO MIAroB pEeIICHUs, €CIIM YCIOBUS PUMEHEHUS 3a/1aHbI B
saBHOU (opme.

PemaTte mnpocrenmmye reoMeTpuyecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3a1aum Ha 10Ka3aTEILCTBO MATEMATUYECKUX OTHOIICHUNA U HAXOKICHUE
reOMETPUYECKUX BEIMYMH MO 0Opa3laM WJIM aJropuTMaM, MPUMEHSISE H3BECTHBIC
METO/IbI IPH PELICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3aay.

[IpumeHsaTP  TPOCTEHIIME  OPOTPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKUX 3a7ad.

[TpuBOAUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U KU3HH,
pacmno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOMYyYECHHBbIE 3HAHMUS HA TMPAKTHKE: AHAJIU3UPOBATH pPEAJIbHbBIC
CUTyallud W T[PUMEHATh H3YYEHHBIC IOHATUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu cPopMyIUpOBaHHON MPOOIEMbI, MOJIETUPOBATH peabHbIE CUTYallUU
Ha S3bIKE TEOMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOJEIH C HCMOJIb30BAHUEM
F€OMETPUYECKUX TMOHSATUHA M TEOpEeM, ammapara ajareOpbl; peliaTh MPaKTUYECKHUE
3a7]a4¥, CBSI3aHHBIE C HAXOXK/ICHUEM F'€OMETPUUYECKUX BEJIMYKH.



YUYEBHO -TEMATUYECKUA IJIAH
10 KITACC

Kosau4yectBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM
Konrtposabubie IIpakrnueckne  (UH(ppoBbIe)
n/n NPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
bubnunoreka LIOK
! Brexettite B cTepeometpitio 10 0 0 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. Bu6moreka [JOK
2 . 12 1 0
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 0 0 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 VYribl MeXAY OPSIMBIMU U TNIOCKOCTSIMU 10 1 0 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
M 11 1
> HOTOTpanHiIn 0 https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o 0 https://m.edsoo.ru/1c209e37
‘ bubmmoteka IIOK
7 IToBTOpEHME: CEeueHMs, pAaCCTOSHUS U YTJIbI 4 1 0 https://m.eds00.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0
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11 KIIACC

KounuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabnbie IIpaktuueckue (uupponbie)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
bubmuorexa [JOK
1 T 12
©i1d Bpatiieni 0 0 https://m.eds00.ru/1c209e37
" bubnuorexa [JOK
2 OOnEMb! Te > . 0 https://m.edso00.ru/1c209e37
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 0 ngg;ﬁfg;gﬁ}ic 209637
4 [ToBTOpEeHHE, 0000IICHNE, 7 1 0 bu6mmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0
I[MTPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE

OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

1. MaTemartuka: aJIre6pa " Hadajla MaTCMAaTHYCCKOI'O dHaJIn3a, rCOMCTPHUA.

I'eomeTrpus. 10-11 kmaccer: yue0. s oOmieobpa3zoBart. opranu3aimii: 6a3oBbIi
u yri1. Yposuu / [JI.C. AranacsHa u ap.]- 10-e u3z., crep. — M. IIpocBenienue,
2022

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
IS YAUTEJIA 1 YYEHUKA

Ne Caiir Ccplika Onucanne
n/n
1. | Poccuiickas https://resh.edu.ru/ WHTepakTUBHBIE YPOKH IO MaTeMaTHKe ¢ 5
AIIEKTPOHHAsI no 11 kiacc, KOTopble CTPOSATCS Ha OCHOBE
HIKOJIa CHEIHAIbHO pa3paOOTaHHBIX AaBTOPCKHUX
IpOTpamMM, YCIIEIITHO MPOIIEIINX
HE3aBHCUMYIO DJKCHEpTU3Yy. OTH YpOKHU
MOJIHOCTBIO  cooTBeTCTBYIOT PI'OC u
®OOII. VYmpaxHeHus W TIPOBEPOUYHBIE
3aJaHds B ypPOKax JIaHbl 10 THUILY
HK3aMEHAIIMOHHBIX TECTOB M MOTYT OBITh
UCTIONB30BaHbl  JUIA  TOATOTOBKH K
roCyJapCTBEHHOM HTOrOBOM aTTecTallii B
dopme OI'DOu EI'D
2. | MoOunbHOE https://edu.mob- ConepXuT MaTepuai Ui OHJIAaiH- YPOKOB
SIIEKTPOHHOE edu.ru/ui/#/login o MaTeMaTHuKe, Marepuan s
o0pa3oBaHue noarorosku k OI'D, EI'D, BITP
3. |YUU.PY https://uchi.ru/ Poccuiickass  omnmaitH-rilatrdopma, — TIe
oOyyaroruecs U3Yy4YalOT  IIKOJIbHBIE
NpeIMeThl B MHTEPAaKTUBHOW (OpMe, €CTh
BO3MOKHOCTB IOJAroToBKU K OI'D n EI'D
4. | AxunoHepHoe https://media.prosv.ru/ becrimatHplif  AOCTYm K  3IEKTPOHHBIM
0011ecTBO BEpCUIM y4eOHO-METOIUYECKUX
«3paTenscTBO KoMIUIeKCcoB, Bxoasammx B DIIY. Joctyn
«IIpocsenienne» pacnpocTpaHseTcs Kak Ha Y4eOHHKH,

TaK 1 Ha TPEHAXKEPBI Ui
3aKpEIUICHHs] TOJYYEHHBbIX 3HaHud. [lpn
3TOM JUIs paboTel €
yueOHUKaMU HE MoTpedyercs
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®denepanbHbII http://fcior.edu.ru/ DJEeKTPOHHBIE yueOHbIe MOJyJIH,
LCHTP CO3JIaHHBIC MO0 TEMATHUYECKUM DJIEMCHTaM
uH(OpPMAIIOHHO- y4eOHBIX MPEIMETOB; MIPECTABIISIOT COOOi
00pa3oBaTelIbHBIX 3aKOHYCHHbBIC HWHTCPAKTUBHbBIC
pecypcoB MYJIbTUME/IMA MPOAYKThI, HAllCJICHHbIC Ha
(®LIHOP) pelieHre onpeaeneéHHoNl yueOHO! 3a1auu.
st UCITOJIb30BAHUSI pecypca
HEOOXOJMMO 3arpy3uTh C MOpTaja H
YCTAaHOBUTh ~ HAa  CBOEM  JIOKQJHLHOM

KOMITBIOTEPE CIEIMAIBHOE IPOrPaMMHOE
o0ecIieueHre — MPOUTPhIBATEIIb PECYPCOB

Cupuyc.Onnaiin

https://edu.sirius.online/#
/

OmnnaitH-Kypchbl 00pa3oBaTEeILHOTO
nentpa Cupuyc  (Kypc sl yxe
NPOJBUHYTBIX B MAaTeMaTHUKE U TEX, KTO
X04eT IMPOABHUHYTHCA HAMHOI'O OaJIbLIC
HIKOJIbHOH MPOTpaMMBbl)

bubnuoreka https://lesson.edu.ru/02.2 MacmrabHast 0a3a 3HAaHHH 10 BCEM
nudpoBoro /07 npeaMeTam u TeMaM IIKOJIBLHOM
00pa30BaTENHLHOIO IIPOrpamMMbl

KOHTCHTA

YueOHbIe mocoOus u AUCTAHINHOHHBIC CEPBUCHI JIfl MOATOTOBKHA K €/IMHOMY

rocy1apCcTBEHHOMY 3K3aMeHy
Y4eOHBIC TOCOOUSA

1. Topaun P. K.: EI'D Maremaruka. ['eomerpus. Crepeometpus. 3agaya 13.
[Ipodunbubiii ypoBensb. / [Tox penakuueit M. B. Amenko. Cepus: EI'D. —
M.: MITHMO. 2023.

2. Marematuka. Pernenne 3amaHuil MOBBIIIEHHOTO W BBICOKOTO YpPOBHS
cnoxxHoctd. Kak monmyunth Makcumanbhbiil 0amn. / M. B. Smenko, A. B.
Cemenos, U. P. Boicorckuii. Cepusi: 'otoBumcest k EI'D. — M.: MHTennekT-
IenTp. 2023.

5. Mertoauyeckue peKOMEHJAIMU OOydYaromuMcs 10  OpraHu3aluu
camocTosaTebHOU TOoArotoBku Kk EI'D 2024 roma MATEMATUKA. —
URL :https://doc.fipi.ru/navigator-podgotovki/navigator
ege/MR_matematika_ege 2024.pdf

6. Amenxo WM. B., lllecrakoB C. A. IlogroroBka k EI'D mo maremaruke
B 2024 rony. IIpodunshsiii yposens. / U. B. Amenko, C. A. IllecrakoB. —
M.: MITHMO. 2024.

7. Slmenxo M. B., IllecrakoB C. A., Bricouxmit M. P.: EI'3-2024.
Marematuka. [IpoduiabHbiii ypoBeHb. 50 BapuaHTOB. THUIIOBBIE BapHaHTHI
sK3aMeHanMoHHbIX 3amanui. / WU. B. Slmenko, U. P. Briconkuii, C. A.
[ectakoB. Cepusi: Tectsl oT pazpadboTunkoB. — M.: Dx3ameH. 2024.
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