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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydyeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS s
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHETO 00I11er0 00pa3oBaHusl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABABIIEMBIX K MATEMATUHYECKOMY
0o0pa30BaHUIO, U TPATUIMNA POCCHICKOTO 00pa3oBaHus. Peanuzamus mporpamMmmbl
oOecrieuynBaeT OBJIAJICHHUE KITFOYCBBIMU KOMIIETEHITUSIMU, COCTABIISIIONTAMU OCHOBY
JUISI CAMOPa3BUTHS U HETIPEPBIBHOTO 00OPAa30BaHMsI, IIETOCTHOCTH OOIIEKYIBTYpPHOTO,
JUYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BUTHS JTUIHOCTH O0YIAFOIITIXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHusi OOYCIIOBI€HA MPAKTHUYECKON 3HAYUMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yNIbTaTOB OOYYCHHs] T€OMETPHH B HANpaBICHUH JHUYHOCTHOTO
pa3BuTHsA 00ydaromuxcsi, (OPMUPOBAHUSA (PYHKIHMOHAIBHON MaTeMaTHYECKOM
IPaMOTHOCTH, U3Y4YE€HHUSI JPYTUX Y4eOHbIX AUCUMILINH. Pa3BuTHe y oOyyaroniuxcs
IPAaBWIbHBIX MPEACTABICHUI O CYIIHOCTH W IMPOUCXOXKIACHUH T€OMETPUUYECKUX
abcTpakiuii, COOTHOIIEHWU PEATbHOTO M WICAIBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHYECKOW HAyKOM SIBJICHUH U MIPOLECCOB PEATBHOTO MUPA, MECTE TEOMETPHUHU
B CUCTEME HayK M pOJIM MaTEMaTHYECKOI0 MOJIETMPOBAHUS B HAYYHOM TMO3HAHUU U
B [IPaKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS yUaluXxcs, a
TaKk)K€ KauyeCTB MBIIUICHUS, HEOOXOMUMBIX [UIsl aJaNnTalldd B COBPEMEHHOM
oO1IeCcTBE.

['eomeTpus siBAsieTCsl OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXKHOCTh U3YYEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbIIUIEHHE, (OPMUPYEMOE TMPU H3YYCHHH OOYyUYaIOUTUMUCS
MOHSITUWHBIX OCHOB T€OMETPUU U MOCTPOCHHUH IIETIOYKH JOTHUECKUX YTBEPKACHUN
B XOJI€ pelIeHHs TIeOMETPUYECKHX 3ajJady, yMEHHE BBIIBUTaTh M OINpPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS NMPHU PEIICHUHU 3a/lad €CTECTBEHHO -
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIaCTAX NEATENHHOCTH ueioBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €ro COIMAIBHOTO ObITHs, ¢opma
OTPaXEHHUSI OKPYKAIOLIEr0 MHpPa, YCIOBHE YCHEIIHOTO MO3HAHUS M AKTUBHOTO
npeoOpa3oBaHus — JEHCTBUTENBHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3amMu 0OBEIUHSCT pa3HbIE BUIBI YIEOHOH U TPYIOBOM JEATEIbHOCTH,

ABJACTCA OJHHMM U3 HpO(l)eCCI/IOHaJ'IBHO BAXHBIX KadC€CTB, IIO3TOMY aKTyaJlbHa



3ajaya (OpMUPOBaHMS y OOYYaIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIICHUS Kak
Pa3HOBUAHOCTH OOPAa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lear ocBoeHMs mporpamMmbl y4eOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OydeHus — o0meoOpa3oBaTeibHOE U OOLIEKYJIbTypHOE pa3BUTHE
oOyuaroluxcs yepe3 o0ecre4eHne BO3MOKHOCTH TPUOOPETEHNS U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUYECKUX 3HAHUHN U IEUCTBUH, crIeUU(PUYHBIX TEOMETPUH,
BO3MOYKHOCTH YCIIEIIHOTO MPOJOJIKEHUS 00pa30oBaHUsl IO CHELUATIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 10 reomeTpud Ha 0a30BOM YpPOBHE INpeJHa3HauYeHa IS
00yyaroluXxcs CpeAHEN MKOJIbl, HE UCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHNUHN Ha
YpPOBHE OCHOBHOro o01ero oOpa3oBaHus. Takum o0pazoMm, oOywaromiyecss Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH O0IIIME MATEMATHUYECKUE YMEHMUS, CBA3aHHBIE CO
cnequ(pUKol TeOMETPUU U HEOOXOJIMMBIE ISl dKU3HH B COBPEMEHHOM OOLIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPUIO O0Jiee rIyOO0KO, eCliu
B JlaJbHEMIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npo(hecCuOHATBHOM JesATENbHOCTH.

JlocTikeHHe 1IeIM  OCBOEHMSI IPOrpamMMbl  00€CIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMUM  3aJadyaMd  OCBOEHHSA  Kypca
«I"eomeTpun» Ha 6a30B0OM ypoBHE B 10—11 kaccax SBiSIFOTCS:

- (QopMHpoOBaHME TIPEACTABICHUS O TEOMETPHUM KaK YacTH MHPOBOU
KyJbTYPBI U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

- (hopmupoBaHUE NpEACTABICHUS O MHOTOIPaHHUKAX U TeJlaX BPAICHUsI KaK
O B@)XHEMIIMX MAaTEMaTUYECKHX MOJEIAX, MO3BOJIIOIIMX OIKCHIBATh U
U3y4aTh pa3Hbl€ SABJICHUS OKPY>KAIOLIETO MUPAa,;

+ (opMHpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJIEIISIX U B pEaJIbHOM
MUPE MHOTOTPAaHHUKH U T€Ja BPAILCHHUS;

+ OBJIQJICHUE METOJIaMU PEILCHUS 3a/lay Ha MOCTPOCHUS HA M300pa)KEHUAX
POCTPAHCTBEHHBIX (PUTYD;

- (opmupoBaHHMEe yMEHHsS ONEPUPOBATH OCHOBHBIMU TIOHATHUSMU O
MHOTOTPAaHHHMKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMHU CBONCTBAMU;

- OBJAQJCHHUE AITOPUTMAMHU PEILLICHUS OCHOBHBIX  THIIOB 33/1a4;
(dbopMupOBaHUE YMEHUS IIPOBOJUTH HECJOXKHBIE  JOKa3aTEJbHbIE

PACCYXKACHUA B XOAC PCHICHHA CTCPCOMETPHUYCCKHX 3aJad MW 3aaa4d C
MMPAaKTHYCCKHUM COACPIKAHNCM,

+ pa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIuXCs,

MO3HABATEILHOU AKTUBHOCTH, UCCIICAOBATCIIbCKUX YMCHHﬁ, KPUTUIHOCTHU



MBIITJICHUA,

- ¢dopmupoBaHre PYHKIIMOHATILHON IPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHE paCIO3HABATh MPOSIBICHUS T€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX >KM3HEHHBIX
CUTyallHsIX W NPHU U3YYEHUHU JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTeW, (OpMyIupoBaTh HX Ha S3bIKE
F€OMETPUM U CO3/1aBaTh T€OMETPUUECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKAM ammapar [Jjs PEUICHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YNIbTATHI.

OTIMYUTENHHON OCOOEHHOCTHIO MPOrPAMMBI SABIISIETCS BKIIOUEHHE B KYypC
CTEPEOMETPUH B HA4YaJIe €ro U3y4EHHUs 3a1a4, PEIIAEMbIX HA YPOBHE UHTYUTHBHOTO
NO3HAHMs, U ONPENCIEHHBIM 00pa30oM OpraHM30BaHHas padoTa HaJl HUMH, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUSA,
CTUMYJIUPYET NPOTEKAHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAJIbHEUIIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue otaaéres HArJIAAHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHUsl, TO
€CThb TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTbH MPEAMETHO -
IIPAKTUYECKOM NIESITENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX NPEACTABICHUN Y
yUaIlUXCsl B Kypce CTEpPEOMETPHUH MPOBOJUTCA 3a CUET PEILICHUS 3a/1a4 Ha CO3/1aHHe
IPOCTPAHCTBEHHBIX O0pa30B M 3ajJad Ha ONEPUPOBAHME MPOCTPAHCTBEHHBIMU
oopazamu. Co3manue oOpa3a TPOBOJUTCA C ONOPOM Ha HATJIAIHOCTH, a
ONepUpOBaHUE OOPa30M - B YCIOBHUSX OTBJICUEHHUS OT HArJSAHOCTH, MBICIECHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKaHUS.

OcHOBHBIE conepKaTenbHble JIMHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmny, «lIpsiMble ¥ IJIOCKOCTH B NMPOCTPAHCTBEY, «Teiia BpaleHus»,
«BeKTOopbl 1 KOOpJAUHATHI B NMPOCTpaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUU
pacnpeensercs He TOJIbKO MO COAEPKATEIbHbBIM JIMHUSIM, HO U 110 TOAaM 00y4eHHUs
Ha YpOBHE CpPEeAHEro 00IIero 00pa3oBaHus.

Copepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUS paboueil mporpamMMmbl, pacHpeleN€HHbBIM 10 TrojaM oOyuYeHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIAJICHHE TE€OMETPUUYECKUMU
MNOHATUSIMU M HaBbIKAMU OCYIIECTBIISUIOCH MOCIEAOBATENIBHO U MOCTYNATENbHO, C
COOJIIOJICHUEM MPUHIMIIA IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKIIOUYAIUCH B
OOIIYI0 CHUCTEMY I€OMETPHUYECKHX NpPEACTaBICHUN OOydYaroIMXCs, paclIupsis U
yriay6usist €€, o0pa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reomeTpun oTBoaUTCS 2 yaca B Heaento B 10 kimacce u 1 4ac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE ~ TOHATUSL ~ cTepeoMeTpu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnonokeHue NpsIMbIX B MPOCTPAHCTBE: IEPECEKAIOIIUECS,
NapajuleNIbHble W CKPEIMBAIOIIMECS mpsimMble. [lapamienbHOCTh MPSAMBIX U
IUDIOCKOCTEW B IPOCTPAHCTBE: MapaJUICIbHBIE TPSMBIE B  IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPAMBIX; MAPAIIIENBHOCTh NMPAMOW M INIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJI MEXIAy IMpsAMBIMU B IPOCTPAHCTBE.
[TapanienbHOCTh IUIOCKOCTEN: ITapajuIeNIbHbIE INIOCKOCTH; CBOMCTBA ITAPAIIIEIIbHBIX
miockocted. [IpocTeiiiue mpocTpaHcTBEHHbIE (QUTYpPBl HA TIJIOCKOCTHU: TETpa’ap,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

IleprieHIUKYJIAPHOCTh IPSAMOM U IUIOCKOCTH: NEPIECHAUKYJIIPHBIE NIPSAMBIE B
IIPOCTPAHCTBE, IPsAMBIEC MapajuleyIbHbIE W NEPHEHAUKYIAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPIECHAUKYJIAPHOCTH IIPSAMOW M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPIECHNKYJIIPHOW TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOJd MEXAY MNPSIMON H
IJIOCKOCTBIO;  IBYTPAHHBIA  Yroj, JMHEWHBIA yroja JBYIPaHHOTO  yrIJa.
IleprieHIUKYJISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TUIOCKOCTH, NpOeKLHUs (UTyphl Ha IUIOCKOCTb. IleprnenauKkynspHOCTh
IJIOCKOCTEN: MPU3HAK IMEPIECHINKYISIPHOCTH ABYX IUIOCKOCTEM. Teopema o Tpéx
MEPIICHIUKYIIPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBIITYKIIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n- yrompHas
NpU3Ma; TPaHU M OCHOBAHUS MPU3MBIL; MpsMas U HaKJIOHHAs MPU3Mbl; OOKOBasl U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammupa: n-yrosbHas nupaMuzaa, rpaHd U
OCHOBaHUE MUPAMHU/IbI; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; TIPABUIIbHAS U
yCeu€HHas NUpaMHuAa. OJIEMEHTbl MpU3Mbl W nupamuasl. [IpaBuibHBIE
MHOTOTPAHHHUKHU: TOHSTUE MPABUIBHOTO MHOTOIPAHHUKA; MPABWIbHAS IpU3Ma U
NpaBWIbHAs MNHpPAMHUAA; TpPaBUIbHASA TPEYroJibHAs NUpPaMuIa W IPABHIIbHBIN
TeTpadap; KyO. IlpencraBneHune o MpPaBUIBHBIX MHOTOTPaHHHKAX: OKTadp,
nozeka’ap u ukocasap. CeueHus: Ipu3Mbl U TUPAMHUIBL.

CumMeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOM,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUH B MUPaMUIAX, MAPAJIIEIETUIIEIaX, IPABUIbHBIX
MHOTOTPaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JUaroHaliu, YIJIbL.
[Tnomanp OOKOBOW IMOBEPXHOCTH U IIOJHOM NOBEPXHOCTH NPSIMON MPU3MBL,
IUIONIA/Ib OCHOBAHUI, TeOpemMa 0 OOKOBOM MOBEPXHOCTH NpAMOM npu3Msl. [Inomans
OOKOBOW TMOBEPXHOCTH W TMOBEPXHOCTH NpPaBUIBHON MNHpPaMUIbI, TEOpEMa O
wionaau yceu€Hoi nupamuanl. [loustue 06 066éMe. O0BEM MUpaMHUIbI, IPU3MBI.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IIIOAASIMU
HNOBEPXHOCTEH, 00bEMaMU NOJTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

HummHapuyeckas MTOBEPXHOCTB, oOpazyronue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh IIMIMHAPUYECKOM MOBepXHOCTU. L{unuuap: ocHoBaHMs U GOKOBas
MOBEPXHOCTh, 00pa3yrolas U OCh; IJIOLIalb OOKOBOM U MOJTHON MOBEPXHOCTH.

KoHnueckas moBEepXHOCTh, 00pa3yrolIle KOHUYECKOW MOBEPXHOCTH, OChb U
BEpUIMHA KOHMYECKOW NmoBepXHOCTU. KoHyC: OCHOBaHME U BEpIIMHA, 00pa3yromas
1 OCh; IUIONIA b OOKOBOM M TTOJTHOM IMTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: meHtp, paauyc, IUaMeTp; IJIOMATb TMOBEPXHOCTU CQEPHI.
B3auMHoe pacnosnoxxeHue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cdepe;
JI011aab Chephl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHaiuu Ten BparieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoJio cepsl; cepa, BucaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 o0béMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00bEMe
MPSIMOYTOJILHOTO MapasuleienuIena u cieacTBus u3 He€. O0bEM HUITUMHAPA, KOHYCA.
OO0bEM mapa u mwiomanb cepsl.

[Tomo6ueie Tema B mpoctpaHcTBE. COOTHOIICHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus nuuianHapa (MapayuiesibHO U MEPIEHIUKYISIPHO OCH), CEUCHHSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CcKOCTH U B IpocTpaHcTBe. CI0KEHUE U BEIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PasznoxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BektopaMm. [IpaBmiio mapamnenenunena. Pemenue 3amad, CBSA3aHHBIX C
IIPUMEHECHUEM TPABUJI JEUCTBUM C BeKTopaMu. [IpsMoyronbHas cucrema
KoopauHaT B mnpoctpaHcTtBe. Koopamuarsel BekTopa. IIpocrenimume 3amaun B
KOOpAMHATax. Yros Mexay BekropaMu. CKalsipHOE MPOU3BEIAECHUE BEKTOPOB.
BrluncneHne yrioB MexAy NpsAMbIMU U TUIOCKOCTAMH. KOOpAMHATHO -BEKTOPHBII
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MPOTPaMMbI Y4eOHOro mpeaMera
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIMN 00yJaIOIIEeToCs KaKk aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOr0 O0OIlecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS DPAa3IUYHBIX CTPYKTYp, SIBJICHUM,
OpoLeayp TpaxIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COIMAJIBHBIMU MHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON IPakIaHCKON UJACHTUUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIIEMY POCCUUCKON MaTEeMaTUKH, IIEHHOCTHBIM OTHOILIEHHEM K
JTOCTHKEHUAM POCCHUIMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K
WCIIOJB30BAHUIO JITUX JIOCTMKEHMM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OTUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUW HAYKH U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO OyMyIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHPY, BKJIOUYasl ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peleHnu, paccyXIeHNu;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM aCTIEKTaM Pa3INYHbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUSI TMPUMEHATh MaTEMaTUUYECKHUE 3HAHUSA B
MHTEpecax 3/J0pOBOro v 6e30macHoro oopasa >KMU3HU, OTBETCTBEHHOTO OTHOIIICHHS K
CBOEMY 3JIOPOBBLIO (3I0pOBOE MHUTaHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUUA U

OT/IbIXa, peryJspHas dusnueckas AKTUBHOCTb); busngecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TESITEIbHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM IEHHOCTU TPYI0JItOOUs; MHTEPECOM K
pa3nauuHbIM chepam TpodhecCHOHATBFHOM AeSITENbHOCTH, CBSI3aHHBIM C MATEMAaTHKON
u e€ MNPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npo¢eccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,



TOTOBHOCTBIO M CIHOCOOHOCTBIO K  MaTeMaTUyecKoMy OOpa3oBaHHUI0 U
caM000Opa30BaHUI0O Ha MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKOM HapaBJIEHHOCTH.

IKOJI0ruYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJIOTHYECKOW KYJbTYphl, MOHUMAHUEM BIIASHHS
COIIMAIBHO-PKOHOMHYECKHUX TMPOIIECCOB HA COCTOSIHME MPUPOJHON M COILUAIBLHOM
Cpelbl, OCO3HaHHEM TJIOOAJILHOTO  XapakTepa »HKOJOTMYECKHUX  MpoodIieM;
OpHUEHTalMell Ha NMPUMEHEHHE MAaTeMAaTU4YeCKUX 3HAHUM /JiS PEIICHHS 3a]ad B
00JIaCTH OKPYXAIOIIEeH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
MOCJIEJICTBUN [T OKPY’KAIOIIEH CPEbI.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VpPOBHIO  Pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTHKWA, IMOHUMaHHUEM
MaTeMaTUYECKOM HayKu Kak cQepbl YeIOBEYECKOM JeATEeIbHOCTH, ATaloB €&
Pa3BUTHS W 3HAYUMOCTHU JUIA Pa3BUTHUS I[MBWIM3AIMU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKH W MaTeMaTHYECKON KyJIbTypOW KakK CpPEICTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIEIOBATENBCKYIO AEATEIBHOCTD
WHIWBUTyaJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO MpeaMera
«MaremaTuka» XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vuueepcanvuvie = noznasamenvHvle  Oelicméusi,  0becneuusarom
Gopmuposanue 6a306blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo0oo8  NO3HAHUSA  OKpyxcaowjeco  Mupa;,  NpUMEHeHUue  J02UYEeCKUX,
uccnedo8amenbCcKux onepayuil, ymeHut pabomams ¢ uHgpopmayueti).

ba3oBble Jiornueckue aeiicTBUA:

+  BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
00BEKTOB, TOHSTHIA, OTHOIICHUN MEXIy MOHITHAMHU; (OPMYIUPOBATH
ompeneNeHUs] TOHATHHA, YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
Kiaccuukanyu, OCHOBaHUS i OOOOIICHWS W CpPaBHEHHS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

+ BOCHpPUHUMATH, (OPMYJIUPOBATH W  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE M OTpPUIIATENIbHbIE, €IUHUYHBbIE, YaCTHbIE U OOIIuE;
YCJIOBHBIE;

* BBIABJIATH MaTCMAaTHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBI3HU 141



OpOTUBOpeuns B (PaKTax, TaHHBIX, HAOIIOJCHUSAX U YTBEPKACHUSIX;
npeaaraTb KPUTEPUHN IS BBISIBJICHUS 3aKOHOMEPHOCTEW U MPOTHUBOPEYUN;
JieJaTh BBIBOJABI C WCIHOJIB30BAHMEM 3AaKOHOB JIOTHMKH, JEIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHUI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;
IIPOBOJANUTH CaMOCTOSITEIIEHO JIOKa3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUM (IpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOJANTh MPUMEPbl M KOHTPHPUMEPBI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KIEHUS U BBIBOJBL;

BbIOMpaTh CHOCOO penieHus y4yeOHOM 3anayu (CpaBHHUBATH HECKOJBKO
BapUAHTOB pEILICHUs, BBIOMpPAaTh Hauboee MNOAXOMAUIMM ¢ ydéToM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe AeiiCTBUS:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIEAOBATEIIbCKUN MHCTPYMEHT MO3HAHUS;
(GopMynupoBaTh BOMNPOCH], (UKCUPYIOLIUME NPOTHUBOpPEUHE, NpodIEMYy,
yCTaHaBIMBaTh  HCKOMOE M  JaHHOe, (OpPMHUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTH CaMOCTOATEIIBHO CIUTAHMPOBaHHBIN JKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
0o0bEKTa, SBIEHUS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIY
00BbEKTaMHU, SIBJICHUSIMU, POLECCAMU;

CaMOCTOSTENIbHO (POpMyIMpoBaTh 00OOIIEHHS U BBIBOJBI MO pe3ybTaTaM
MPOBEAEHHOTO HAOMIOACHUS, MCCIEAOBaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE INPOLECCA, a TAKKE BBIJBUTATh

IMPCAIOJIOKEHH O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

PabGora ¢ unpopmaumeii:

2)

BBISIBIISATH IepUIMTHI UHPOPMALIMY, TAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOITPOC U JIJIs1 pELICHUS 3a]1a4H;

BbIOMpaTh  MHQOpPMALMIO M3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U WMHTEPHPETUPOBATH MHGOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IIPEICTABICHHUS;

CTPYKTYpUpPOBaTh UH(pOpMaIIHIO, TPEJCTABIATh €€ B Pa3IMYHBIX (HopMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KoMMyHukamueHuwle Oelicmsus, o0becneuusarom



CcHOPMUPOBAHHOCHIL COYUANBHBIX HABLIKOS 0OVUATOUWUXCSL.
Oo0menue:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKJIEHUSI B COOTBETCTBUU C YCIOBHUSIMH
U 1eJIIMU OOIICHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pPELICHMS
3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTaT;

B X0J1e 00CYX/I€HUS 3a]1aBaTh BOIPOCHI MO CYILIECTBY 00CYKIaeMOil TEMBI,
po0JIeMBbl, pelIaeMol 3a7auu, BbICKa3bIBATh UJI€U, HALIEJICHHBIE HA MOUCK
pElIeHUs; CONOCTABIIATH CBOM CYXIECHHS C CYXICHHUSIMH JPYIHX
YYACTHUKOB JIMajiora, OOHApyXMBaTh pa3jIndyue U CXOJCTBO MO3ULIUN; B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTABIATh  pe3yibTaThl  pEIIEHWs  3aJauyd,  OSKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIBHO BHIOUPATh (POPMAT BBICTYILIIEHUS
¢ y4€TOM 3aj1a4 pe3eHTALMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuvecTBo:

3)

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON ¥ UHAUBUAYaIbHOM
paboThl MpU pelIeHUH YYEeOHBIX 3a/]ad; MPUHUMATh IIeJIb COBMECTHOM
NEATEeIbHOCTH, IUJIJAHUPOBAaTh  OPraHU3AIMI0O  COBMECTHOM  paloThI,
pacmpenensiaTb BUIbI pabOT, JIOroBapuUBAThCS, OOCYXKJIaTh MPOIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYIIOBBIX (PopMax padoThl (00Cyx)aeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» M WHBIC); BBIMNOJIHATH CBOI YacTh pPaOOTHI H
KOOPJIMHUPOBAThH CBOU JICCTBUS C APYTUMH YJIC€HAMH KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKjJaJga B OOUMH TPOAYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

Vuueepcanonvie  pecynamuenvie oeticmasusl, obecneuusarom

Gdopmuposarue cMbiCI08bIX YCHMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzamnus:

COCTaBJIIATH IJIaH, AJITOPUTM PEILLIECHUS 3a/1auH, BEIOUpaTh COCO0 pelieHHs
C y4Y€TOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM HOBOI
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU [I03HABATENIbHOM pedIeKCUH KaK OCO3HAHUS
COBEpUIAEMBIX ACHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIHTATOB;
BJIAJETh CHOCOOaMM CaMONPOBEPKH, CaMOKOHTPOJIA IIpoLiecca U
pe3yibTrara peleHuss MaTeEMaTHIEeCKOM 3a1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPH PELLICHUU 3a1a4H,
BHOCHUTH KOPPEKTHBBI B JAESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAlJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



+ OIICHMBaTh COOTBETCTBHE pe3yjibTaTa MU W YCIOBUSAM, OOBACHSTH
NPUYUHBI JOCTWKEHUSI WIM HEIOCTHUKEHUS PE3YJIbTaTOB JESTEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HUX IIPU PELICHUU
Tr€OMETPUYECKHX 3a/1a4.

OnepupoBarh MOHATUSMU: MAPAVIETBHOCTh U NEPHEHAUKYIIPHOCTh MPAMBIX
U IJIOCKOCTEH.

KnaccupunupoBaTe B3aMMHOE pacHOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBath NOHATUAMU: IBYTPAHHBIN YTOJI, [PaHU ABYTPaHHOTO yria, peopo
NBYI'PAHHOTO YIVIA; JIMHEWHBIA YrOJ JBYTPAHHOIO yIJIa; TpaayCHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBarh MNOHATHSAMH: MHOTOIPDAHHMK, BBIIYKJIBIA M HEBBIMYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHMKOB (IUpamMujaa; MpU3Ma,
MPSAMOYTOJIBHBIN Napaliesienunes, Kyo).

KnaccupummpoBate ~ MHOTOIpaHHUKM,  BBIOMpasl ~ OCHOBAaHUA  JiA
KJacCU(pUKauu (BBINYKJIbIE W HEBBIIYKJIblE MHOTOTPAaHHUKH; TPaBUIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeITUIeabl).

OneprpoBaTh NOHATUSAMHU: CEKYLIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBIACHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CJIEOB.

CtpouTh ceyeHuss MHOTOTPaHHUKOB METOJIOM CJIEIOB, BBIITOJIHATH (BBIHOCHBIE)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXY, COOKY,
CHHU3Y.

PemaTe 3aau Ha HAXOXJACHHE FEOMETPUUYECKUX BEJIMUYMH MO 00pasliaM Uiu
aNropuT™MaM, IpPUMEHSA W3BECTHBIE AHAJIUTHYECKHUE METOAbl NPU PEIICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHUX 337a4 Ha BBIYMCIICHHE PACCTOSHHM MEXAY JBYMSI
TOYKaMH, OT TOYKH J0 IPSIMOM, OT TOUKH JI0 IMIIOCKOCTH, MEXK]TY CKPEIIMBAIOIIIMMHUCS
OPSIMBIMH.

PemaTe 3a1au Ha HAXOXJACHHE FEOMETPUUYECKUX BEJIMUYMH N0 00paslaM Uiu
aNropuT™MaM, IPUMEHSA W3BECTHbIE AHAJIUTHUYECKUE METOJbl IPU pPEUICHUH
CTaHAAPTHBIX  MAaT€MaTWYeCKHX 3aJad Ha BBIYHMCIECHHUE YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS NPSAMBIMH, MEXKIy MpsAMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U MIJIOLIAAN TOBEPXHOCTEW MHOTOIPAHHUKOB (TMpU3MA,



NUpPaMKJIa) C MPUMEHEHUEM (POPMYIT; BBIYUCIATH COOTHOLIEHUS MEX Y IO SIMH
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATh HHPOPMAIIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPENCTaBICHHYIO Ha YEpTEXKax U
PUCYHKaX.

[TpumensTh reoMeTpuyecKre (GaKThl A1 PEHICHUS CTEPEOMETPUUYECKUX 3a/1ad,
MPEANOIAraloINX HECKOJIBKO IIaroB PEIIEHUs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl
B IBHOU (popme.

[IpuMeHATH  mpoCTEHIIME IPOTrPaMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]a4.

[IpuBoaUTs NpUMEpPHl MaTEMaTHYECKHMX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJydYEHHBIE 3HAaHUS Ha NPAKTHKE: AHAIU3UPOBATH PEABHBIE
CUTyallUM W TNPUMEHITh HM3yYECHHBIC IOHATUS B IPOLECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCcKd C(HOpPMYJIUMPOBAHHON MpOOJIEMBbl, MOJAEIUPOBATh pealbHbIE
CUTyallUM Ha S3bIKE TIE€OMETPUM, HCCIAEAOBaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHITHI U TeopeM, anmnapara anreopbl; pemaTh
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIUYHNH.

11 KJIACC

OnepupoBaTh TMOHATUSAMH: MHJIWHIAPHYECKAs TIOBEPXHOCTh, OOpa3yOIIHEC
MATUHAPUYECKON TTOBEPXHOCTH; IIMIIHH]IP; KOHUYECKask MOBEPXHOCTh, 00pasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpPXHOCTb.

Pacno3naBath Tena BpaieHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBICHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KinaccudunmpoBaTh B3auMHOE paciiosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATHIMU: IMAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CEerMEHTa; IapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucnare  00bEMBI M IUIOMIAAM  TOBEPXHOCTEM  TEl  BpAICHMUS,
TCOMETPUUYCCKHUX TEJ C TPUMEHEHUEM (HOpMYII.

OnepupoBath MOHATUSIMH: MHOTOTPAHHUK, BITMCAHHBINA B cpepy ¥ ONMMCAHHBIN
oKko0J10 cepsl; chepa, BIMCaHHAS B MHOTOTPAHHHK WJIM TS0 BPAIICHUSI.

BBIYuCIATE COOTHOIIECHUSI MEXIY TUIOMAIIMUA TOBEPXHOCTEH U 00BEMaMu
MO00HBIX TEIL.

N3obpaxkarh u3yuaembie (GUTYPBI OT PYKH M C TPUMEHEHHEM IIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.



BoInonaHsaTh (BBIHOCHBIE) TIIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, MHTEPIpETUpPOBaTH M MPeoOpa3oBbIBATH HUHPOpPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha 4YepTekax U
pUCYHKaXx.

OrneprpoBaTh NOHITHUEM BEKTOP B IPOCTPAHCTBE.

BpINOMHATE ACUCTBUS CIHOKEHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCIO, OOBSICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaAAI0T.

[IprMeHATh MpaBUIIO NTapajuIeNICIUIEAA.

OneprpoBaTh MOHATHAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxomuTe cymmy BEKTOPOB UM ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJIPHOE IPOM3BEACHUE, pPACKIAAbIBaTh BEKTOp 110 JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[IpumensaTh reoMeTpudeckre (GakThl Jisl PELICHUs CTEPEOMETPUUECKUX 3a1a4,
MIPEANONIATalOIIMX HECKOJIBKO I1aroB PELICHUS, €CIIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

Pewars mpocreimme reoMeTpuyecKkue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOLICHHM U
HaXO0XJI€HUE T€OMETPUUECKUX BEJIMYUH MO 00pa3liaM WM alropuTMaM, MpUMEHSs
U3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IpumeHsaTP  TpPOCTEUIIME NPOTPAMMHBIE  CPEACTBA H  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBoauTh mpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPONE H
YKWU3HH, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TONYyYEHHBIE 3HAHUS HA NPAKTUKE: AHAJIM3UPOBATH PEaJIbHBIC
CUTyalluH W NPUMEHATb HW3YYEHHBIC IIOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4YecKdu CHOPMYIUPOBAaHHOM MpPOOJEMBbI, MOJAEIUPOBATH pPEaAIbHbIE
CUTyallud Ha S3bIKE TE€OMETPHUH, HCCIEN0BATh TIOCTPOCHHBIE MOJEIU C
HCIOJIb30BaHNMEM F€OMETPHUUECKHX MOHATHI U TEOopeM, ammapara aiareopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosnuecTBo 4acoB DJIeKTPOHHbBIE
(uudpossbie)
Ne HaumeHoBaHue pa3iesioB U TeM
Kourpoabusie | IlpakTuueckne | 00pasoBaTesbHbIe
n/n NPOrpamMMbl Bcero
padoThI padoTbl pecypcbl
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX M TUIOCKOCTEH
3 [lepneHIUKyYISIPHOCTD MPSMBIX U MIIOCKOCTEN 12
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHusi, pacCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(undposbie)
HanmenoBaHue pa3jiesioB U TeM
Ne ni/m Kourtpoabusie | IpakTuyeckme | 00pa3oBaTeibHbIe
NMPOrpamMmbl Bcero
padoThI padoThI pecypchl
Tena BpareHus 12
OO0BEMBI TET 5
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 5 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



