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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaroruxcst 10 —11 knaccoB pa3paborana Ha ocHoBe denepanbHOro rocyaap-
CTBEHHOT'O 00pa30BaTEIbHOIO CTaHJAApTa CPEAHEro OOIIero oOpa3oBaHMs, C yué-
TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEABIBISAEMBIX K MAaTEMAaTHUYCCKOMY
o0pa30BaHUIO, U TPAIULIMA POCCUICKOTO oOpa3oBaHus. Peanmuzarus mporpaMmbl
o0ecIeuynBaeT OBJIAJICHNE KIIOYEBBIMU KOMIIETEHIIUSIMU, COCTABJISIONIMMUA OCHOBY
JUTSL CAaMOPA3BUTHSI U HETIPEPHIBHOTO 00pA30BaHMSI, 1IEJIOCTHOCTh OOIIEKYJIbTYPHO-
T'0, JUYHOCTHOTO ¥ TI03HABATEIHLHOTO PAa3BUTHS TUIHOCTH 00YJIArOIITUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMETpHH Ha YPOBHE CPEIHEr0 001ero oopaso-
BaHUsl OOYCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U NpPEAMET-
HBIX pE3yJbTaTOB OOYyUEHHsS I€OMETPUM B HAINpPABICHUU JUYHOCTHOTO PA3BUTHS
oOyuarouxcs, GopMUpoBaHus (PyHKIMOHAIBHON MaTeMaTHUECKONH TPaMOTHOCTH,
W3YYCHUS JIPYTUX Y4eOHBIX TUCHHUIUTMH. PazButre y oOydaromuxcsi MpaBUIbHBIX
IPEJICTaBICHUNA O CYIIHOCTH M NPOHUCXOKIECHUH T€OMETPUUYECKUX aOCTpaKLIUH,
COOTHOUIEHUH PEAJIbHOTO M HJI€aJIbHOI0, XapaKTepe OTPaKEHUS] MaTeMaTUYECKOU
HAYKOM SIBIIGHUH U TIPOIIECCOB peaIbHOIO MUPA, MECTE TEOMETPHH B CUCTEME HayK
¥ POJIM MaTeMaTHYEeCKOTO MOJEITHPOBAHUS B HAYYHOM IO3HAHWU U B TPAKTHKE
croco0CTBYeT (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCs, & TAKKE Ka-
YECTB MBIIIJICHUS, HEOOXOAMMBIX AJIs aAaNTalll B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETrO
oO1ero o0pa3zoBaHus, TaKk Kak 00€CIeUrnBAET BOZMOXHOCTbh U3YUEHUSI KaK JUCIH-
TUTMH €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MblIIIeHUE, (popMHUpyeMOe MPU U3yUYeHUU 00ydarolUMuUCs Mo-
HSATUIHBIX OCHOB I'€OMETPUH U MOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPKACHUN B
X0/l PELICHUs] TEOMETPUYECKUX 3a/1a4, YMEHHUE BbIIBUTaTh U ONPOBEpPraTrh rumio-
T€3bl HEMOCPEACTBEHHO HWCIONB3YIOTCS TPH pPEIIeHWH 3aJad eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COIMalbHOro ObITHA, (opMa OTpa-
KEHHS OKPY’KAIOIIEro MUpPa, YCIOBUE YCHENIHOTO TO3HAHMS M aKTUBHOTO MPE00-
paszoBaHus jAeiicTBUTENbHOCTH. OmepupoBaHrEe TPOCTPAHCTBEHHBIMH OOpazaMu
O00BbEeIUHAET pa3Hble BUABI yUeOHON U TPYJOBOU NEATEIBHOCTH, SIBISIETCS OJHUM
U3 NMpoQeccCHOHANIbHO BaXKHBIX KayeCTB, MOTOMY akTyajibHa 3aj1ada GopMUpOBa-
HUS Yy 00ydaromuxcsi MPOCTPAHCTBEHHOTO MBIIINICHUSI KaK Pa3HOBUAHOCTH 00pas-



HOTO MBINIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKON
JESATETLHOCTH 110 MHOTUM HaITPaBICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 0Oy4eHHs — 00IIe00pa3oBaTeibHOEC W OOIIEKYJbTYpHOE pa3BUTHE OO0Y-
Yaroumxcsl yepe3 o0ecredyeHue BO3MOKHOCTH MPUOOPETEHUS] U MCIOJIb30BaHUS
CHUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUN U JEHCTBHM, CEU(PUIHBIX F€OMET-
pHH, BO3MOXXHOCTH YCIIEUTHOTO MPOJOJIKEHHSI 00pa30BaHUs MO CIEIUATBLHOCTSM,
HE CBA3aHHBIM C NMPUKJIIATHBIM UCTIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma mo reomeTrpuu Ha 0a30BOM YpOBHE IpeAHa3HayeHa ajisi 00y-
YarOU[UXCsl CPEIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyJAHEHUN Ha
YpOBHE OCHOBHOTO 0011ero oopasoBanus. Takum oOpa3om, oOydaromuecs Ha Oa-
30BOM YPOBHE JIOJKHBI OCBOUTH OOINME MaTeMaTHUYECKHE YMEHUs, CBA3AHHBIE CO
cHelM(PUKON reOMETpUU U HEOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3TOro, oHn UMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHUIO Oojiee r1yboKo, ec-
JM B JATbHEHIIEM BO3ZHHKHET HEOOXOIUMOCTh B TCOMETPUUCCKUX 3HAHUSAX B TIPO-
(dhecCUOHAIBHOU JIeSITeIbHOCTH.

JlocTrKeHHe e OCBOSHUSI IPOrpaMMBbl 00ECTICUNBACTCS PEIICHHUEM COOT-
BETCTBYIOIIUX 3a7ad. [IpuoputeTHpIMU 3aa4aMu OCBOEHUSI Kypca «I'eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUN KaK YaCTH MHUPOBOU KYyJbTY-

PBI M OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe NpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIONIUX OMHCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPY>KAIOIIETO MUPA;

o (opMupoBaHHE YMEHHS pacro3HaBaTh HA YEpTEX,axX, MOJEISIX U B peallb-
HOM MHUPE MHOTOTPAHHUKH U TeJa BPAICHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHs ONMEPUPOBATH OCHOBHBIMH IOHSATHSIMH O MHOTO-
TPaHHHUKAX W TeJlaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE AITOPUTMAMH PEIICHHUS] OCHOBHBIX THIOB 3aaad; (popmupoBa-
HUE YMEHUS NPOBOJUTH HECIIOKHBIE JIOKA3aTEIbHBIE PACCYKICHUS B XOJI€
pEIIeHNs] CTEPEOMETPUUYECKUX 3a7a4 U 33/]a4 C MPAKTUYECKUM COJepiKa-
HUEM;

e pPa3BUTHE WHTEIUICKTYyalbHBIX U TBOPUYECKHUX CIOCOOHOCTEH 00ydaromux-
Csl, TIO3HABATEIILHON AaKTHBHOCTH, MCCIICIOBATEIHCKUX yYMEHUH, KPUTUY-
HOCTH MBIIIICHHUS;

e (opmupoBanue ¢GyHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMET-

pUM: YMEHHE PACIO3HABATh MPOSIBICHUS T€OMETPUUECKUX TOHATUH, 00b-



€KTOB M 3aKOHOMEPHOCTEHW B PEaJbHBIX JKMU3HECHHBIX CUTyaUUsX U IpHU
U3YYEHUU APYTUX YU4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEHN U 3a-
KOHOMEpHOCTEH, (OpMYyIUpPOBaTh MX Ha SI3bIKE T€OMETPHUH M CO3/1aBaTh
reOMETPUYECKUE MOJECIIN, IPUMEHATh OCBOCHHBIN T€OMETPUYECKUI ama-
paT JuIsl pelIeHNs IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH
Y OLICHUBATh NOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSl BKJIIOYEHHE B KYypC
CTEpPEOMETPUH B HAa4yaJle €r0 U3y4EHHUs 33]a4, PEIIacMbIX Ha YPOBHE HHTYUTUBHO-
ro NO3HAaHMsI, U ONpeAeNEHHBIM 00pa30M OpraHu30BaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U MPOCTPAHCTBEHHOI'O MBIIIJIEHUS, CTUMY-
JUPYET NMPOTEKaHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY U3Y-
YEHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4almxcs B Kypce CTepeOMETpUN MPOBOAUTCS 3a CUET PELICHMS 3aJ1ad Ha co3/a-
HUE MPOCTPAHCTBEHHBIX 00pa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpasza MPOBOJUTCS C ONMOPOI HA HAIIISTHOCTb, & OIEPUPO-
BaHUE 00pa3oM — B YCJIOBUSX OTBJICYEHUS OT HAIJIITHOCTHU, MBICIIECHHOTO W3MEHe-
HUS €70 UCXOTHOTO COJIEPKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MuororpanHuku», «lIpsmMble U IIIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUHN
pacnpezienaeTcs He TOJbKO M0 COAepXKaTelbHBIM JIMHUSAM, HO U 110 ToAaM 00yde-
HUS HA YPOBHE CPEIHEr0 001Iero oopa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pe3yibTaTam
OCBOEHHS paboueill mporpaMMbl, paclpeAeaEéHHbIM [0 T0aM 00Y4YeHHUsI, CTPYKTY-
PUPOBAHO TaKKM 00pa30M, YTOOBI OBJIA/IEHUE TEOMETPUYECKUMU MOHITUIMU U Ha-
BBIKAMH OCYUIECTBJISUIOCH MOCIEAOBATENbHO U MOCTYNATENbHO, C COOIIOJEHUEM
MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAJIUCHh B OOLIYIO CHC-
TEMY T€OMETPUYECKUX NPEICTABICHUN 00yJarouuXxcs, paciupss u yrayonss eé,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun otBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kitacce, Bcero 3a jiBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpur. Touka, npsiMas, IIOCKOCTh, TPOCTPAHCT-
BO. [loHsATHE 00 aKCHMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU: aKCUOMBI CTEPEO-
METPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacrnosokeHrue MpsMbIX B MPOCTPAHCTBE: MEpeceKaromuecs, na-
pajuieNibHbIe U CKpeIMBaroIuecs: npsamelie. [lapamienbHOCTh NPAMBIX U TIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAIIIENbHOCTh
TPEX MPAMBIX; NAPAIIETBHOCTh NPSAMOW U TNIOCKOCTH. YTJIbl C COHANPAaBIECHHBIMU
CTOpPOHAMH; YTOJI MEXIYy MPSMBIMH B MpOCTpaHCTBE. llapamienbHOCTh IMIIOCKO-
CTEW: TMapaJUIeNbHbIE IJIOCKOCTH; CBOMCTBA MapajuieNbHBIX ILIOCKOocTer. IIpo-
CTeHIINe MPOCTPAaHCTBEHHbIE (DUTYphl HA IUIOCKOCTHU: TETpa’Ap, KyO, mapaerne-
ITUAIEN; IOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC MapajUiebHble U NEPIEHIUKYISIPHbIE K MJIOCKOCTH, MPU-
3HAK MEPICHANKYISIPHOCTH MPSIMOM U TUIOCKOCTH, T€OpeMa O MPsIMOIl NepreH IH-
KYJISIPHOH IIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKIY NPSIMOM U MIIOCKOCTHIO;
JBYTPAaHHBII YTroJI, JUHEHHBIA Yroa JIBYrpaHHOro yria. IleprneHaukynsp U Ha-
KJIOHHBIE: PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O IIOC-
KOCTH, MPOEKIUs (PUTYPHI HA TNIOCKOCTh. [lepneHuKyIapHOCTh MIJIOCKOCTEN: PH-
3HAK NEPIECHANKYISPHOCTH ABYX IJIOCKOCTEM. TeopeMa 0 TpEX MeprneHauKyJIsapax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; paHd U OCHOBAHUS MPU3MBI;, IIpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHasl MOBEPXHOCTh npu3Mbl. [lapannenenunesn, NpsAMOYTOJIbHBIA Mapaiieaenu-
neqa U ero cpoiictBa. [lupamuaa: N-yronapHas nmupamMujia, rpaHd U OCHOBaHUE IH-
pamMubl; OOKOBasi M TMOJHAs MOBEPXHOCTh MUPAMUBI, MIPABUIIbHAS U yCEUEHHAS
nupaMmuia. DJIEMEHThI MPU3Mbl U TtupamMuibl. [IpaBuiibHbIE MHOTOTPAHHUKH: T10-
HATHE TMPABUWJIBHOTO MHOTOTPAHHUKA; MPaBUJIbHAS ITPU3Ma U MpaBUIbHAs TUPaMHU-
1a; paBUJIbHAS TPEYTOIbHAS TMpaMuUa U MPaBUIBHBIN TeTpadap; Kyo. [Ipencras-
JIEHHWE O TMPaBWIbHBIX MHOTOTPaHHUKAaX: OKTa’Ap, AoJeKarap U ukocadap. Cedye-
HUS IPU3MBI U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUaX, Mapajijieienurenax, mpaBuiib-
HBIX MHOTOTpaHHUKAaX.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yrisl. [Lmo-
1a/1b OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIIOIMATh
OCHOBAHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3Mbl. [lmomans 0oko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHOW MUPAMUJBI, TEOPEMA O IUIOIIATU
yceu€HHoU nupamubl. [lonstue 06 00béme. OOBEM UpamMuabl, TPU3MBI.

[TomoGubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHA I10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[Munuaapuyeckas TOBEPXHOCTh, 00pa3yrouue MUINHAPUYECKON MOBEPXHO-
CTH, OChb UWJIMHAPUYECKOW MOBEpXHOCTH. LlunuHap: ocHoBaHus W OOKOBas IO-
BEPXHOCTb, 00pa3yrolas U OCh; IO OOKOBOW U MOJHON MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpILIMHA KOHNYeCKOW nmoBepXxHOCTH. KoHyC: 0OCHOBaHuE U BeplIMHA, 00pa3yromiast
1 OCh; TUIONIA b OOKOBOW M MOJHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yro-
M€ U BBICOTA; OCHOBAHMS M OOKOBasl IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, TMaMmeTp; IIoMaas MOBEpXHOCTH cheprl. B3a-
UMHOE€ pacrojioxeHue ceppl W IUIOCKOCTH; KacaTelbHasi IUIOCKOCTh K cdepe;
101 ChEpHI.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOunauu ten BpallleHHs] 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAH-
HBIN 0KOJI0 cepsl; chepa, BNUCaHHAS B MHOTOTPAHHMK, WM TEJIO BPALEHUSI.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Mapajuiesienuriesia u cieacTBus u3 He€. O0BEM HUIMHIpPA, KOHY-
ca. O6BEM mapa u miomaas chepsl.

[lonoGHbie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAISIMU I0-
BEpXHOCTEW, 00bEMAMH MOJOOHBIX TEII.

Ceuenus mumHIpa (MapajjIebHO U NIEPICHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (mapaJjujiesibHoOe OCHOBAHUIO U MTPOXOISIIEE Yepe3 BEPIINHY), CEUSHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agay, CBSI3aHHBIX C MPUMEHE-
HUEM MPABUJI JCUCTBUM C BeKTOpamu. [IpsmoyronbHas cucrema KOOpJAWHAT B MPO-
ctpancTBe. KoopauHatel BekTopa. [IpocTeiimme 3anaun B KOOpAUHATax. YTroma Me-
K1y BekTopamu. CKaJsipHOE POU3BEACHUE BEKTOPOB. BhlunclieHne YyriioB MEXIy
OpSIMBIMA U TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIN METOJA MPH PEIICHUH Teo-
METPUYECKHUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOTO mpeamera «Ma-
TEMAaTUKA» XapaKTEpU3yIOTCS:

I'pa:xknanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCUICKOrO OOIECTBA, MPEACTABICHUEM O MaTeMaTH-
YECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYpP, SBICHUMU, MPOIEIYP
IpaKJaHCKOT0 o0IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM B3aUMOJICHCTBOBATH
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKONW MaTEMAaTUKHU, [ICHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja; chOpMHUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHHUSI, 3TUYECKOTO MOBEJCHHUS, CBI3aHHOTO C MpPAKTHYE-
CKHM NPUMEHEHHEM JOCTWKEHUN HAYyKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PCIICHHH, PacCyXJICHHH; BOCIIPUUMYHUBO-
CTBIO K MAaTEMaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUSI B UHTE-
pecax 30poBOro u 0e30macHOro oOpasa >KM3HHU, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO (3I0POBOC MHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT-
JpIXa, peryjsipHasi (pu3nyeckass aKTUBHOCTb); (DU3UYECKOTO COBEPUICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznu4HbBIM cepam IpodecCHOHATHFHON ACSITEIBHOCTH, CBSI3aHHBIM C MaTeMaTH-
KOM U e€ MNPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieit
npodeccur U peaan30BbIBaTh COOCTBEHHBIE KM3HEHHBIC IJIaHBI, TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U CaMOOOPA30BaHUIO HA TPO-



TSYKEHUU BCEU )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MTPaKTHYe-
CKHX 3aJ]a4 MaTEMaTUYECKOI HAITPaBJIE€HHOCTH.

IKo0JIOrH4YecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTMYECKON KYJIbTYPhl, TOHUMAHUEM BJIUSHUS CO-
IUATBHO-D)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSHUE MPUPOJHOM M COLMAIBLHOMU
Cpe/bl, OCOZHAHUEM TJI00ATBHOTO XapaKTepa HKOJOTHUUECKUX MPOOJIeM; OpUEHTa-
Mel Ha TPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIsl pelIeHus 3a7a4 B 001aCTH OK-
pyXawuen cpeibl, INIAHUPOBAHUS MMOCTYNKOB M OLEHKA MX BO3MOKHBIX IOCIE-
CTBUU JIJIs1 OKPYKAIOIIEH CPEIBI.

I{leHHOCTH HAYYHOI0 NTO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, MIOHUMAHUEM MaTeMaTHh4e-
CKOM HayKH Kak c(epbl 4eJIOBEUECKON ACATEILHOCTH, ATAINlOB €€ pa3BUTHS M 3HA-
YUMOCTH JJIsl Pa3BUTUS ITUBUJIM3AIMN; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKU U MaTe-
MaTUYECKON KyJIbTYPOH KaK CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTB-
JSITh TMIPOEKTHYIO U UCCIIEIOBATENIBCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYII-
Iie.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO IMpeaMeTa
«Maremartrka» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH HO3HABAME/lb-
HbIMU OelicmBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OUCMBUSIMU, YHUBED-
CATIbHBLIMU Pe2YIAMUBHBIMU QeUCBUAMU.

1) Vuusepcanvuvie noznasamensusle oeticmeus, obecneuusarom opmupo-
8anue 6aA308bIX KOZHUMUBHBIX NPOYECCco8 00yuaroumuxcs (0c6oeHue mMemooos no-
3HAHUSL OKPYAHCAIOWe20 MUPA,; NPUMEHeHUe JI02ULeCKUX, UCCAe008aMeNbCKUX one-
payuil, ymeHuti pabomams ¢ uHpopmayuet).

ba3oBble jornyeckue aeiicTBUS:

e BBISBIIATh U XapaKTCPHU30BaTh CYIICCTBEHHBIC IMPU3HAKA MaTEMaTUYCCKUX
00BEKTOB, MIOHATHIA, OTHOIIICHHH MKy MOHATUIMH; (POPMYIUPOBATh OII-
peneneHus TOHATHH; YCTaHABIUBATh CYIICCTBCHHBIN MPHU3HAK KIacCU(U-
Kalliy, OCHOBAHUS /I 00O0OIICHNUS ¥ CPaBHEHHUS, KPUTEPUU ITPOBOIUMOTO
aHaJIM3a;

e BOCHPHUHHUMATh, (HOPMYJIMPOBATh M TPEOOPa30BBIBATH CYXKJICHUS: YTBEp-
JTUTEIbHBIC U OTPHUIIATEIIbHBIC, SAMHHYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

e BBISBJISATH MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IMPOTHBOPE-
yps B paKTax, JaHHBIX, HAOMIOMCHUAX U YTBEPIKACHHSIX; MPEiaratb Kpu-
TEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;



e JIeJaTh BBIBOJBI C UCIIOJH30BAaHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITFOUCHHH 110 aHATIOTHH;

e TMPOBOJUTH CAMOCTOSTEIBHO JI0KAa3aTENbCTBA MATEMATHUYECKUX YTBEPKIIE-
HUN (MIpsSIMbIE U OT MPOTUBHOIO), BBHICTPaMBATh ApryMEHTAIIUIO, MPUBO-
JUTh TIPUMEPBI U1 KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBI;

e BbIOMpaTH croco0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pEIICHUs, BBHIOMPATh HauOosee MOAXOIAIINI ¢ y4é€TOM camo-
CTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUNE, MpobdIemMy, yc-
TaHaBJIMBaTh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTUPO-
BaTh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENHHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, HCCIIEI0BA-
HUE IO YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEKTa, SIBJIE-
HUSI, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUS-
MU, NPOLIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI MO pe3ysibTaTam
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BBIOMpaTh MHPOPMALUIO M3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIMU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PAZTUIHBIX
BUJIOB U (DOpM TIpe/ICTaBICHHUS;

e CTPYKTYypUpOBaTh WH(GOPMAIIMIO, TIPEJCTABIATh €€ B PA3NUYHBIX PopMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIEHUBATHh HAAEKHOCTH MH(GOPMAIIMH IO CAMOCTOSITEIHHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) Ynusepcanvrvie KoOMMyHUKamuehble oeticmausi, 00ecneyusarom c@opmiu-

POBAHHOCMb COYUAILHBIX HABLIKOE 00)YAIOUUXCS.

OO0menne:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKJEHUS B COOTBETCTBHU C YCJIOBHSI-
MU ¥ IEJISAMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY



3peHUs] B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS IO XOIY
peleHus 3aa9i, KOMMEHTHPOBATH TIOJYyYSHHBIA Pe3y/IbTarT;

B X07i¢ 00CYKJICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOU TEMBI,
po0JIeMBI, peIlaeMO 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PCILICHUS; COMOCTABIISITh CBOU CYXKACHUS C CY)KICHUSIMHU JPYTUX Y4aCTHU-
KOB JHiaJiora, OOHAPYKUBATh PA3JIMIME M CXOJCTBO IO3HIINN; B KOPPEKT-
HOU opMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPECTABIATh PE3YJIbTAThl PEIICHUS 3a/1a4yM, YKCIICPUMCHTA, HCCIICI0Ba-
HUSI, TPOEKTA; CAMOCTOSTEIILHO BRIOUPATh JOPMAT BBICTYILICHHS C YIETOM
3aJ1a4 Pe3CHTAIMH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

NOHMMATh M HMCIOJIb30BaTh MNPEUMYLIECTBA KOMAaHJIHON W HHIMBHUIYaJb-
HOW paboThI IPH pEeLICHUH y4eOHBIX 3a]a4; IPUHUMATh 11€JIb COBMECTHOU
JESTEIbHOCTH, IIJIaHUPOBATh OPraHU3alMI0 COBMECTHOW paboThl, pacipe-
JEeNSATh BUIBI padOT, TOTOBApUBATHCS, OOCYKIATh MPOLECC M PE3yJbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» U HHbBIE); BBINOJIHATH CBOIO 4acTh pabOThl U KOOP-
JUHUPOBAaTh CBOW JIEWCTBUS C IPYTMMH YJE€HAMU KOMAaHbI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIMI MPOIYKT MO KPUTEPHUsIM, CHopMyaupo-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

3) Vuusepcanvhvle pezyniamuensle Oeticmsus, obecneyusaiom Gopmuposa-

HUE CMbICIIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHU.
Camoopranusamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUPATh CIIOCO0 peIIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apry-
MEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMH I1O3HABATEIBHOU pe(IIEKCUU KaK OCO3HAHHS COBEpP-
[Ia€MbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTaTOB; Blla-
JIeTh CIOCcO0aMU CaMOTPOBEPKH, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]1a-
YU, BHOCHUTHb KOPPEKTHBBHI B JICSITEIBHOCTh HAa OCHOBE HOBBIX 00CTOS-
TEJIbCTB, IaHHBIX, HAWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ILIEJIM U YCIOBUSM, OOBICHIThH MPHU-
YUHBI IOCTUKEHHUS UM HEAOCTHKEHUS pE3yJIbTaTOB JIEATEIIbHOCTH, HAXO-
JUTH OMIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeEHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IPH PELICHUH T'€0-
METPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pacioiOKEHUE MPSAMBIX U IUIOCKOCTEW B MPO-
CTPaHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHSIMH: MHOTOTPAHHMK, BBIITYKJIBII U HEBBIITYKJIbIII MHO-
TrOrpaHHUK, AIEMEHTHl MHOTOI'PAaHHHKA, IPABHJIBHBI MHOTOT'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (IUpamMujaa; Mmpusma, Mmps-
MOYTOJIbHBIN Napajuienenunes, Kyo).

KnaccuguimpoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBAHUS sl Kilaccu(uka-
MU (BBIMYKJIBIE U HEBBITYKJIbIE MHOTOTPAaHHUKH; MPABHIIBHBIE MHOTOI'PAHHUKHU;
IpsIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIeIUuIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CrpouTh CE4eHHMs] MHOTOIPAaHHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOC-
HbI€) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOpPUTMAaM, IPUMEHSS W3BECTHBIE aHATMTHYECKUE METOMBI IPU PELICHUM CTaH-
JApTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUN MEXIY IBYMs TOY-
KaMH, OT TOYKH JI0 MPSIMOMN, OT TOYKH J0 MIJIOCKOCTH, MEXAY CKPEUIMBAIOIIUMHUCS
PSMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMAaM, PUMEHSSI W3BECTHBIE aHATMUTHYECKHUE METOAbI MPU PELICHUU CTaH-
JApTHBIX MaTeMaTHYEeCKUX 3a/lay Ha BBIYMCIICHHUE YIJIOB MEXAY CKpEUIMBAOIIM-
MUCS TPSIMBIMH, MEXAY NPSIMOU M IMJIOCKOCTBIO, MEXKY IJIOCKOCTSIMU, JBYTIpaH-
HBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (HOPMYIT; BBIYUCISATH COOTHOIICHUS MEXy TIOLIas-
MU MTOBEPXHOCTEHN, 00BEMaMU TOJ0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MOHATUAMH: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOC-
KOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(OOPMALIUIO O TPO-
CTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTekKax U pHU-
CYHKax.

[TpumensaTs reomerpuueckue (akThl sl PEIICHUS CTEPEOMETPUUECKUX 3a-
Jlay, MPEANOoJararmlinX HECKOJIBKO I1aroB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpuMeHATh  HpoCTEWIINE MPOTrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOAMTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U HKH3-
HU, PaCIlO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS HA IPAKTHKE: AHAJIU3UPOBATh PEAIBHBIE
CUTYallMM U NPUMEHATHh U3yYEHHBIE TIOHATHS B IIPOLIECCE MTOMCKA PELICHUS MaTe-
MaTUYECKA CPOPMYIUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAIbHBIE CUTYyalluu
Ha SI3bIKE TEOMETPUU, HUCCIIEI0OBATH MIOCTPOCHHBIE MOJEIHN C UCIIOIB30BAHUEM T'€0-
METPUYECKUX MOHATUH U TEOpEM, almaparta ajareOpbl; pemarb IpakTUYECKHUe 3a-
Jla4M, CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEJINYHH.

11 KVIACC

OnepupoBaTh NOHATUSAMU: IMHIPUIECKAsE TOBEPXHOCTh, 00pa3yrolue 1u-
JUHAPUYECKONW TOBEPXHOCTH; IWJIMHIP; KOHHYECKas MOBEPXHOCTh, 00pa3yroIIne
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CETMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Borauciste 00bEMBI U TJIOIIAM TTOBEPXHOCTEH TEN BpaIleHUs, FTEOMETpUY e-
CKHX TeJl C TpUMEHEHUEM (popMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BITMCAHHBIA B chepy W OMHCaH-
HBI 0KOJI0 cpephl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (PUTYpHl OT PYKH M C IPUMEHCHUEM MPOCTHIX Yep-
TEXKHBIX HHCTPYMCHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax U pHU-
CYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE NEUCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHMS BEKTOPOB M YMHO-
KEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHU 00JIaIAI0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUIMU: EKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTO-
paMu, CKaJsipHOE MPOU3BEICHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILJIAHAPHBIC BEK-
TOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOPAMHU, CKAJIIPHOE NMPOU3BEJCHHUE, PACKIaJAbIBaTh BEKTOP MO JABYM HEKOJUIM-
HEapHbBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensaTs reoMerpuueckrue (akThl sl PEIICHUS CTEPEOMETPUUYECKUX 3a-
Ja4, TPENoaraloliiX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBHS MPUMEHEHHS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKkrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmatp 3a7aun Ha M0Ka3aTENbCTBO MATEMATHYECKHX OTHOLICHWA M HAXOX-
JICHHE TFeOMETPUUYECKUX BEJIMYUH MO0 00pa3laM WU aJropuTMaM, IPUMEHSs W3-
BECTHBIE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MaTEMaTUYECKUX 3a]a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B TIPUPOJIE U JKU3-
HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTYaIluu W MPUMEHITh U3yYCHHBIC TOHITHUS B MPOIIECCE TTOUCKA PEIICHUS MaTe-
MaTHYECKH CPOPMYTHUPOBAHHOW MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CHUTYaIlUU
Ha sI3bIKE TE€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOIB30BaHUEM T'e0-
METPUYECKUX MOHATUN M TEOpeM, ammapaTa aiareOpbl; peliaTh MNpakTUYecKue 3a-
Jlaui, CBSI3aHHBIE C HAXO0XJACHUEM I€OMETPUUYECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
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Ne n/m Konrpoabnsie IIpakruuyeckue
NPOrpamMMbl Bcero pa3oBaTejbHbIE
padoThI padoThI
pecypchl
http://www.fipi.ru/
http://www.ege.edu.ru/
1 BBenenue B ctepeoMeTpuio 10 http://resh.edu.ru/
math-ege.sdamgia.ru
http://www.fipi.ru/
[Ipsimble 1 MIIOCKOCTH B MPO- http://www.ege.edu.ru/
2 cTpaHcTBe. [lapannenbHOCTh 12 1 http://resh.edu.ru/
HPSMBIX U IIIOCKOCTEH math-ege.sdamgia.ru
http://www.fipi.ru/
[lepreHauKyISIPHOCTD MPSMBIX U http://www.ege.edu.ru/
3 pHICHA Uy P p 12 http://resh.edu.ru/
ITIOCKOCTEH math-ege.sdamgia.ru
http://www.fipi.ru/
VTBl MEXIy IPSAMBIMU U IJI0C- http://www.ege.edu.ru/
4 Ay TP 10 1 http://resh.edu.ru/
KOCTsAMU math-ege.sdamgia.ru
http://www.fipi.ru/
http://www.ege.edu.ru/
3) MHororpanHuku 11 1 http://resh.edu.ru/
math-ege.sdamgia.ru
http://www fipi.ru/
http://www.ege.edu.ru/
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 http://resh.edu.ru/
math-ege.sdamgia.ru
http://www. fipi.ru/
TToBTOpEHNME: CEUEHNS, PAcCTOS- http://www.ege.edu.ru/
7 4 1 http://resh.edu.ru/
HUS 1 yTJIbI math-ege.sdamgia.ru
OBHIEE KOJIMYECTBO YACOB I1O 68 5 0
I[TPOT'PAMME




11 KJTACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

HaumeHoBaHuUe pa3/iesioB U nudgpoBbie) 00-

Ne i/l P Kontposbusbie IIpakTuueckue (it pp )
TeM IPOrpamMmsbl Bcero pa3oBaTrejbHBIE
padoThI padoThI
pecypcsl
http://www fipi.ru/
http://www.ege.edu.ru/

Tena spamerus 12 http://resh.edu.ru/
math-ege.sdamgia.ru
http://www.fipi.ru/

OGBEMDL Te 5 1 http://www.ege.edu.ru/

. http://resh.edu.ru/
math-ege.sdamgia.ru
http://www.fipi.ru/

BekTops! 1 KOOpIMHATHI B TTPO- http://www.ege.edu.ru/

10 1 _

CTpPaHCTBE http://resh.edu.ru/
math-ege.sdamgia.ru
http://www.fipi.ru/

[ToBTOpEeHME, 0000IIEHNE, CUC- 7 1 http://www.ege.edu.ru/

TeMaTU3aLus 3HAHUN http://resh.edu.ru/
math-ege.sdamgia.ru

OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

VYuebnuk. 'eomerpus 10-11 k. Aranacsu JI. C. u ap.
METOJIUYECKUE MATEPHUAJIbBI JIJIS1 YYUTEJISA
Meroanueckue pekomernanuu. 10-11 kmaccesl (k yueonuky Artanacsa JI. C. u ip.)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru
https://urok.1c.ru/

http://fcior.edu.ru

['eomerpudeckuii moptan http://www.neive.by.ru/

http://school-collection.edu.ru/

https://interneturok.ru/

https://foxford.ru/


http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw
http://school-collection.edu.ru/
https://interneturok.ru/
https://foxford.ru/
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