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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIMPABIEHWU JIUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMaTHYECKOTO MOJICIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUAILIUXCSl, a
TaK)K€ KayeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJisA aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISAECTCS



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

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0O0yueHuss — 001eo0pa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  O00pa3oBaHUA IO
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, oOydaroniyecs: 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€OMETPUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

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

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OINUCHIBATh U
U3y4aTh pa3Hble SABJICHUS OKPYKAIOLIErO MUPA;

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

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

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

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

e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBILICHHUS,;



e (opmupoBaHHe (PYHKIHMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBIECHUS T€OMETPUUECKUX OHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANBHBIX XKU3HEHHBIX CUTYalUUsAX U NPU U3YYCHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJENHN, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar U1 peleHus  INPAaKTHUKO-OPUEHTHUPOBAHHBIX  3aj]ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHUs, U ONpENelIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haja HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHUE
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C ONOPOM Ha HArJIAJHOCTh, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «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 00I1Iero 00pa3oBaHuUs.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMHU W HaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBHO 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 YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTE€peOMETpuu. Touka, TmpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUecs,
NapajuleNibHble W CKpemuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapallIe/IbHbIC INIOCKOCTH; CBOMCTBA MAPAJIICIbHbIX
miockoctel. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYyphl HA MIOCKOCTHU: TETPa’p,
KyO, apajuiesenunen; NOCTPOCHUE CEUECHUH.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
[IPU3HAK MEPHEHIUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  ABYTPAaHHBIM  yroJl, JIMHEHMHBIA YroJ JBYTPaHHOTO  yTJa.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT IPAMOH 10 MIIOCKOCTH, MPOeKLUs (PUTYpBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEH: NPU3HAK MEPIEHIUKYISIPHOCTH JBYX ILIOCKOCTEH. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. [lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHpPaMUa; NPABUIbHAs TPEYroJibHas NHpaMHIa M TPaBUIbHBIN
TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU. DJEMEHTHI CAMMETPUH B MIUPAMUIAX, HapAJUIECTENUIIEIAX, IPABUIbHBIX
MHOTOI'PaHHHKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHOW MHUPaMHIbI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywoiias W OChb, IUIOMAab OOKOBOW U TOJHOU
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KOoHyC: OCHOBaHME U BepIIMHA, 00pa3yromnias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3auMHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHapa 1 KOHYyCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

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

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN.

Ceuenus mMHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopnunatel Bektopa. [lpocreifmiue 3agaun B
KOOpJIMHATax. YTron Mexay Bekropamu. CKalsipHOE MNPOU3BEIECHUE BEKTOPOB.



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



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpamMMbl y4yeOHOTO MpeaMera
«MaremaTrka» XapakTepu3yrTCS:

I'paxxpanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUM,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
MPONIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
Y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUMBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs] ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKJICHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JESITEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
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 CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OelCMBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUaAOWUXCcs (0c8oeHUe
Memoo08  NO3HAHUSA ~ OKpYycaowe2o  mMupa;  NpUMEeHeHue  J102U4eCcKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TIOHATHW; YCTaHABIMBATh CYIICCTBCHHBIH  TPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATH, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYUHIA,



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

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 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXHOE pPa3BHTHE IPOIECCa, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

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

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

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

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U MEJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEIIEHUs; COMOCTABIATH CBOM CYXKIEHHS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh JOpMAT BBICTYTIICHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3aIMI0 COBMECTHOW  paboOThI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» U WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

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

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
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 MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJIETh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelIeHrs MaTeMaTUIECKOM 3a/1auu;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PELICHUH 3aa4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€IW M YCIOBUAM, OOBSCHATH
MPUYXHBI JIOCTHXKEHUSI WM HEJOCTHKEHUS PEe3yJIbTATOB AEATEIIbHOCTH,
HAXOJIUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh NOHATUSAMU: APAIEIBHOCTh U NEPIIEHIUKYIIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE PpAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHW JABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yrja; JMUHEWHBIA Yrojl ABYTPAaHHOIO yrIjla; IpagycHas Mepa
JBYTPAHHOTO yIia.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSMOYTOJBHBIN apaiesenune, Kyo).

KnaccuduumpoBarb ~ MHOTNOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/ CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CI€JOB, BBIIOJHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYMH MO o0pas3am Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxOXKIAEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3iaM Wiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (TMpU3Ma,
nupamuza) c ipuMeHEeHUEM (POPMYJT; BEIUUCISATH COOTHOLLIEHUS MEXTY TIIOIAIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAaHHUKOB.



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

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

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATAOIIMX HECKOJIBKO IIAr0B PEILEHUS, €CIIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC WU
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTb, OOpa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yIolue
KOHHYECKON TOBEPXHOCTH, KOHYC; chepuuecKkas MoBEepXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJI0M, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
L1apOBOU CEKTOP.

Beraucisate  00BEMBI M TIJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy ¥ ONMUCAHHBIHI
okoJ10 cpepsl; cepa, BucaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH W 00BEMaMU
MOTO0HBIX TE.

N300paxkath u3ydaemple (QUTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IMPeoOpa3oBbIBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBaMU OHU 00JIaatoT.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, 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 (HakThl 1JIs pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

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

Pemwlarp 3amauM Ha [10KA3aTesbCTBO MATEMAaTHYECKUMX OTHOLICHUM W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a4ay.

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

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA pELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KoaunuecTBO 4acoB
HaumenoBanue pasaesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
[Ipsimble U TIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapamienbHOCTH IPSIMBIX U
IIJIOCKOCTEN
3 [lepnieH IUKYISIPHOCTD 12
IPSIMBIX U IIJIOCKOCTEN
4 Vel MeXAY IPSIMBIMU U 10 1
IJIOCKOCTSIMU
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: ceueHus, 4 1
PacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KJIACC

I[TPOTPAMME

HanmenoBanme KoumnuectBo yacos
Ne JaekTpoHHbIe (HU(pPOBHIE)
pa3ieioB u TEM Konrpoabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmMsbl padoThI padoTshI
Temna Bpamenus 12
2 OOBEMBI TEN 5 1
Bekrtopsl n
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHME,
000011IeHNE,
4 7 1
cucTeMaTu3anus
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
It
/

11

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoTshI

Jara
U3y4yeHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTOHSTHUSA
CTEPEOMETPHU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpanctBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX:
M300paXKeHUS IIOCKOCTEH,
MapauIeIbHbIX IPSIMBIX
(0Tpe3KoB), cepeAHbBI
oTpe3Ka

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
NepeCeKarommecs npsamas u
IIIIOCKOCTh

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH,
[epeCceKaroIuecs npsamas u
IIJIOCKOCTh




3HAKOMCTBO C
MHOTOTPaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MPOSKIIMOHHBIX YEePTEKAX

HavanbeHbie cBeieHUS 0 KyOe
Y TTUPAMHUJIE, UX Pa3BEPTKH U
monenn. CeueHust
MHOTOTPaHHUKOB

HavanbsHbie cBeeHus o Kyoe
Y TIMpaMUJIE, UX Pa3BEPTKH U
moznenu. CeueHns
MHOT'OTPaHHUKOB

[ToustHe 00
aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

[ToustHe 00
AKCHOMAaTHYECKOM
MOCTPOSHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA N3 HUX




ITonstue 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

10

ITousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aAKCHOMBI CTEPEOMETPUHU U
CJICOCTBUA N3 HUX

11

B3anmHoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaromecs,
napauieNbHbIe U
CKpEUIUBAIOIINECS MPSAMbIE

12

[TapaiensHOCTh IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
rapaiienbHbIe IPSMbIE B
IIPOCTPAHCTBE;
[1apaJlIeIbHOCTb TPEX
IPSIMBIX

13

[TapannenbHOCTb NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamrensHOCTE IPSIMON U
IUIOCKOCTH




VYIIIBI ¢ COHAINIPABICHHBIMU

14
CTOpPOHAMHU

15 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE
[TapamnenpHOCTH

17 | mnockocteil: mapasnieibHbIe
IJIOCKOCTH

18 CBoiicTBa napanienbHbIX
IJIOCKOCTEN
IIpocreiimme

1g | MPOCTPAHCTBEHHEIS ¢buryps
Ha IJIOCKOCTU: TETpa’p,
KyO, mapaienenumne;

20 | Tloctpoenue ceueHui

21 | IloctpoeHue ceueHuit
KonTponbHas padota no
teMe "[IpsiMbIe U IIIOCKOCTH

22 | B IpPOCTpPaHCTBE.

[TapaniensHOCTh MPSMBIX U
miIockocten"”




23

[lepneHqUKyISIPHOCTD
IIPSIMOY U TUIOCKOCTH:

MEPIECHIUKYIIIPHBIE IPSIMbIE

B [IPOCTPAHCTBE

24

[IpsiMble apasienbHele U
MEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

25

[IpsiMble mapasienbHele U
NIEPIEHIUKYISIPHBIE K
IJIOCKOCTH

26

[Ipu3nax
NEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

27

IIpuznak
NIEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

28

Teopema o npsamon
MIEPIEHIUKYIIAPHOU
IUIOCKOCTH

29

Teopema o npsmon
MIEPIEHIUKYIIAPHON
IJIOCKOCTH

30

Teopema o npsmon
MIEPIEHIUKYIIAPHON
IJIOCKOCTH




31

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TIOCKOCTH,
paccTosiHue oT IpsIMOH 10
IJI0CKOCTH

32

[lepnienaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH,
paccTosiHue OT IpsIMOH 10
IJIOCKOCTH

33

[lepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTostHue OT NPSIMOH 10
IJIOCKOCTH

34

Ilepnienpukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTostHue OT MPSMOU 10
IJIOCKOCTH

35

VYTIuBl B IPOCTPAHCTBE: Yrol
MEXIy NPSMOHN U
IJIOCKOCTBIO

36

JIByrpaHHBIN yroil,
JIMHEUHBIN Yroil
JBYTPAHHOI'O yria




37

JIByrpaHHBIN yroil,
JIMHEHHBIN yron
JBYTPAHHOI'O yria

38

[lepneHqUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIECHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

39

[lepneHqUKyYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

40

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
MEPIEHINKYIApaX

42

Teopema o Tpéx
MEPIEHINKYIApaX

43

Teopema o Tpéx
NIEPIIEHIUKYJIpax

44

KonrtponbHas pabora no
TeMaM
"IlepneHIMKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN" 1
"Vrisl MeXay NpSMBIMU U
I0CcKOCTAMU"




45

[lonsiTe MHOTOrpaHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE
MHOTOI'PAHHUKU; Pa3BEPTKA
MHOTOT'paHHUKA

46

[Tpu3ma: n-yrojapHast
[IpU3Ma; TPAaHU U OCHOBAHUSA
MIPU3MBIL; IIpsIMas U
HAKJIOHHAaA HpI/I3MI>I;
OOKOBas M IIOIHAS
[TOBEPXHOCTh IPU3MBI

47

[Tapannenenunen,
MIPSAMOYTOJIBHBIN
napasuiesienuIe1 U ero
CBOICTBa

48

[Mupamuna: n-yronbHas
MUpaMuIa, TPAaHU U
OCHOBaHUE MHUPAMUJIBL;
0OKOBas U IoJIHaA
HOBCpXHOCTI) HI/IpaMI/I]II)I;
[IpaBWIbHASA U YCEUEHHAS
pamMu/Ia




49

IIpaBunbpHbBIE
MHOTOTPaHHUKU: IIOHATHE
IIPaBUJIBHOTO
MHOI'OTPaHHMKA;
IIpaBWJIbHAS NIPU3Ma U
IIpaBWIbHAS MUPaMUJIA;
IIpaBWIbHAs TPEYTOJIbHAS
NMpaMuia ¥ IpaBUIIbHBIN
TeTpadp; Kyo

50

[Ipencrasnenue o
IMpaBUJIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOACKAdIP U UKOCAIP.

51

CummMmerpus B
IIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH,
MIPSIMOH, TUIOCKOCTH.
DneMeHThl CUMMETPUH B
MUpaMU/Iax,
napajiesnenumnenax,
MIPABUIIBHBIX
MHOT'OI'paHHHKaxX

52

Briunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa,
JIMaroHaju, yribl




ITmomane OOKOBOI
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH TIPSIMOM

53 MIPU3MBI, TUTOIIAIb 1

OCHOBAHUH, Teopema o

OOKOBOI TTOBEPXHOCTH

IIPSIMOM IIPU3MBI

ITmomane OOKOBOI

MIOBEPXHOCTHU U

IIOBEPXHOCTHU ITPABUIILHOMN
54 | nupamMuibl, TEOpEMaA O 1

IUI0IIAa OOKOBOM

ITIOBEPXHOCTU YCEUEHHOU

UPaMUIbI
55 KonTponbHas padora no 1

teMe "MHororpaHHuKuT"
56 | Ilonstue 06 06bEMe 1
57 | OOBéM nupamMusl 1
58 O0BEM TUpaMuIbI 1
59 | OO0Bém nupamus! 1
60 | OOBEM nmupamuIsI 1
61 | OOBEM npu3Msbl 1
62 | OOBEM mpu3MBI 1
63 | OOBEM npu3MbI 1




64

KonrponsHas pabora no
teMe "O0BEMBI
MHOTOI'PaHHUKOB"

65

[ToBTOpenue, 0600IICHNE
CUCTeMAaTH3alusl 3HAaHHH.
[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

66

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHU.
Brruuciienne paccTosiHui:
MEXIy IBYMS TOUKaMH, OT
TOYKH JIO MPSAMOM, OT TOUKHU
J10 TIOCKOCTH, MEXKIY
CKPEITUBAIOIINUMUCS
MPSIMBIMU

67

HToroBast KOHTpOJIbHAS
pabota




[ToBTOpEeHmE, 0000IIEHNE
cHUCTEMaTH3aIs 3HAHHH.
BerurcieHue yriioB: MexIy
CKPCIIMBAIOIIUMUCS

68 . 1
IPSIMBIMU, MEXKIY IIPSIMOU U
IIJIOCKOCTBIO, ABYTPaHHBIX
YIJI0B, YIJI0B MEXKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHtp,
panuyc, 1uamerp;
IUTOIA/b TOBEPXHOCTH
chepsl

Bzanmuoe
pacrosioxxenue chepol 1
IUIOCKOCTH;
KacaTellbHas IJIIOCKOCTh
K cdepe; miIomaib
cepsl

N3o6pakenue chepsl,
Iapa Ha IIOCKOCTH.
Ceuenus mapa

unueapuaeckas
MIOBEPXHOCTb,
oOpazymomue
LUAJIMHIPUYECKOU
IIOBEPXHOCTH, OCh
HWIAHAPUYECKON
MTOBEPXHOCTHU




Hunuaap: ocHOBaHUS U
O0KOBas MOBEPXHOCTb,
o0pa3yrolas 1 och;
IJI0111a]1b OOKOBOM U
IIOJTHOW ITOBEPXHOCTH

N3o6paxenune
WIMHAPA HA
mockoctu. Pa3zséprka
uunuaapa. CedeHus
HWIMH]IpA
(TUTOCKOCTHIO,
napajuiebHON Uin
MIEePIEeHIUKYIAPHON OCH
LHWIMH]IpA)

Konunueckas
MMOBEPXHOCTb,
oOpa3ymoiue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHoBanue n
BEpIIMHA, 00pa3yromnas
1 0Ch; IJIOMIA/Ib
OOKOBOW M MOJTHOU
MMOBEPXHOCTHU




VY ceu€HHbIN KOHYC:
o0pa3ymolue U BbICOTa;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

10

N306paxenune konyca
Ha TUIOCKOCTH.
Pa3Béptka konyca.
Ceuenus koHyca
(TIOCKOCTHIO,
napasuieabHON
OCHOBAaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIeH yepes
BEPILKHY)

11

KomOunauus ten
BpAIICHUS U
MHOTOTPaHHUKOB

12

MHororpasHuxk,
ONMCAaHHBIN OKOJIO
chepsr; chepa,
BIMICaHHAas B
MHOT'OTPaHHUK WUJIU B
TEJIO BPALLIEHUS

13

ITonsarme 00 00OBEME.
OCHOBHBIE CBOUCTBA
00BEMOB Tell




14

OO0BEM TUITHHIPA,
KOHyca

15

O0BeM mapa u
mwIomaab cheps

16

ITomoOusbIe Tena B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
ILIOIIAASIMHU
MMOBEPXHOCTE,
00BEMaMU ITOT00HBIX
Ten

17

KonTponbHas padora no
TemaM "Tena
BpamieHus" u "O0beMbI

TCI

18

Bekrtop Ha mmockoct
B POCTPAHCTBE

19

Cioxenue u
BBIUUTAaHUE BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Pasnoxxenne BekTopa 1o
TpEM HEKOMITJIAHAPHBIM
BekTopam. [IpaBuio
napaesenumnena




22

Pemenue 3amauy,
CBSI3aHHBIX C
MIPUMEHECHHUEM TTPABHII
JIEHCTBUI C BEKTOpaMHU

23

[IpsmoyronbHas
cUCTEMa KOOPJIMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B
KOOpJMHaTax

24

Yron mexny
BekTOopamu. CKanspHoe
MIPOU3BEICHNE
BEKTOPOB

25

Brruncnenue yrios
MEXK1Y IPSMBIMH 1
IJTOCKOCTSIMU

26

Koopaunarso-
BEKTOPHBIN METOJI ITPU
pelieHnn
r€OMETPUYECKHX 3a/1a4

27

KonrtponbHas pabora no
TeMe "BekTopsl n
KOOpJIUHATHI B
IpocTpaHcTBe"




28

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HaHui. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEeMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEHME,
00o011eHne u
cUCTEeMaTH3aIus
3HaHui. OCHOBHBIE
¢burypsl, GaxThl,
TEOpEeMBI Kypca
TUTAHUMETPUH

30

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTH3alHs
3HaHW#. 3amaun

IIaHUMETPUHN U METObI

HX PCHICHUA

31

[ToBTOpEHME,
00001IeHHE 1
CHCTeMaTH3amus
3HaHW#. 3amaun

IIaHUMETPUHN U METObI

HX PCHICHUA




32

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HaHui. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEeMBI Kypca
CTEpPEOMETPUU

33

Hroroast KOHTpOJIbHAS
pabora

34

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTHU3alHs
3HaHUI

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34







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

['eomeTpus 10-11 knacc nop pykoBoactBom JI.C. Atanacsan

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

https://ped-kopilka.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edu.ru/
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