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MNOACHUTEJIbBHAS 3AIIMCKA

PaGouast mporpamma yuebHOrOo Kypca «l'eomeTpusi» 6a30BOro ypoBHS IS
obyuarommxcst 10—11 xmaccoB paspaborana Ha ocHOoBe DenepaibHOTO
roCyIapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAapTa CPEAHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHUH, TPEABSIBISICMBIX K
MaTEeMaTHIECKOMY 00pa30BaHUIO, U TPAIUIIMA POCCHICKOTO 00pa30BaHHUs, a TAKKE
Ha OCHOBE XapaKTEPHUCTHUKH TJIAHUPYEMBIX PE3yJbTAaTOB TyXOBHO-HPABCTBEHHOTO
pa3BUTHS, BOCIUTAHUS W COIHAIM3AIMU OOYUYaAIOIIUXCS, MPEACTABICHHBIX B
dbenepanpbHoli  paboyeli mporpamMmMe BOCHHTAHHA. Peanmu3aius IporpaMbl
o0ecreunBaeT OBJIA/ICHNE KIIOYEBBIMU KOMITIETCHIIMSIMHU, COCTABIISIONIMMU OCHOBY
JUISL  CaMOpa3BUTHSL W HENpPEephIBHOTO  oOpa3oBaHMs,  IEIOCTHOCTH
OOIIEKyIbTYpPHOTO, JIMYHOCTHOTO ¥ TO3HABAaTEIBHOTO PAa3BUTHUS JIUYHOCTH
o0yyJarommxcs.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca TEOMETPHH Ha YPOBHE CPEIHErO OOIIero
oOpa3zoBaHusi 0OyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METanpeJIMETHBIX |
IPEAMETHBIX PE3YJIbTaTOB OOYYCHHS TC€OMETPHUU B HAIPABICHUU JMYHOCTHOTO
pa3BuTHs oOydarommxcs, GoOpMHUpPOBaHUS (DPYHKIIMOHATLHON MaTeMaTHYEeCKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUINH. Pa3BuTne y o0ydaromuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TE€OMETPUUYECKHX
aOCTpakIuii, COOTHOIICHUH PEATHHOTO W HJICATHLHOTO, XapaKTEpe OTPaXKEHUs
MaTEeMaTUYECKON HAyKOM SIBJICHUH U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK U POJIM MAaTEMaTHYECKOr0 MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS yUalTUXCsl, a
TaK)K€ KAdeCTB MBIIUICHUS, HEOOXOIUMBIX JIJIs ajganTalldd B COBPEMEHHOM

o0111eCTBE.



['eomeTpust siBIsieTcs OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYHMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jloruueckoe MbllIUIEHHE, (POPMUPYEMOE MPU HM3YUYEHUU OO0YUYaAIOIIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pCIICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCIONB3YIOTCS MPU PEUIEHUH 3a]a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU W3 Kypca (DU3UKH.

YMeHrne OpUeHTHPOBATLCS B TIPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JacTsaX AeATENbHOCTH dYenoBeka. OpueHTanus 4elioBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUalbHOro OBITHA, (opMa
OTPaXXEHUs OKPYXKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHus  JedcTBUTENLHOCTH. OmepupoBaHWe  IPOCTPAHCTBEHHBIMU
oOpa3zamu 00beIMHAET pa3HbIe BUJIbI YUE€OHOM U TPYIOBOM N€ATEIHLHOCTH, SIBISETCA
OJIHUM H3 TPO(PECCHOHAIIBHO Ba)XHBIX Ka4eCTB, IMOJTOMY aKTyallbHa 3ajada
dbopMupoBaHUS Y  0OydYaromMXcs MPOCTPAHCTBEHHOTO  MBINIJICHUS  Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JACATEIHHOCTH 110 MHOTUM HaITPaBICHUSM.

[lens ocBoeHus mporpaMMbl ydeOHOTO Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OydeHus — 00meoOpa3oBaTelbHOE W OOIMIEKYIbTYpPHOE pPa3BUTHE
oOydJaroruxcst uepe3 odecrneueHrne BO3MOXKXHOCTH MMPUOOPETEHUS U UCTIOJIb30BaAHUS
CUCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHUM W  JICUCTBHM, CHEIU(PUIHBIX
r€OMETPUU, BO3MOXKHOCTU  YCIEIIHOTO MPOAOJKEHUS  0o0pa3oBaHUs IO
CIEIUATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE IMpeAHA3HAYeHA IS
00yJaronuxcsi CpeHel MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopa3zoBanusi. TakuM oOpa3om, oOyuaromuecs: Ha
0a30BOM YPOBHE JIOJHDKHBI OCBOMTH OOIIIME MaTEeMAaTHUECKUE YMEHHUSI, CBSI3aHHBIE CO

cneuu(ukoil reoMeTpur U HeOOXOAUMBIE NIl KU3HU B COBPEMEHHOM OOLIECTBE.



Kpowme 3T0r0, 0HM HUMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHUIO OoJiee riy0oKo, eciu
B JlaJbHEHIIIEM BO3HHKHET HEOOXOJAMMOCTh B TEOMETPUYECKUX 3HAHHUSIX B
po(ecCHOHANbHOM ESITEIbHOCTH.

JlocTikeHre 1eJld  OCBOEHHUS TPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMM  3aJadyaMu  OCBOEHHSA  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opMHpOBaHME TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM
KyJbTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

¢ (hopMHUpOBaHKE MPEACTABICHUSI O MHOTOI'PaHHUKAX U TeJIaX BpallleHUsI Kak
0 BaOXXHEUIIMX MATEMaTUUYECKUX MOJIEJISX, MO3BOJISIIONIMX OMUCHIBATH M M3Yy4aTb
pa3HbIE SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opMHpOBaHHME YMEHHUS paclO3HABATh HA 4YEpTEkKax, MOJAENIIX U B
peatbHOM MHPE MHOTOIPAHHHUKH U TeJla BpallEHUSs;

® OBJIAJICHHE METOJaMHU pEIICHMs 3a]ad Ha MOCTPOEHHS Ha U300pAKEHUAX
IPOCTPAHCTBEHHBIX PUryD;

e (QopMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATUSIMU O
MHOT'OTPAaHHHMKAX U TeJlaX BPAIlICHUS U UX OCHOBHBIMHU CBOMCTBaMU;

® OBJAJCHHE  AJTOPUTMAMU  PEIHICHHS  OCHOBHBIX  THIIOB  3a/ay;
(dopMupoBaHrue yMEHHUs MPOBOJIUTH HECIOKHBIE JOKA3aTEIbHBIC PACCYKICHUS B
XO/JI€ PELICHHs CTEPEOMETPUUECKHX 3a/1a4 U 337a4 C IPAKTUYECKUM COJEPKaHUEM;

® Da3BUTHE  HHTEJUIEKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEMN
oOydJaronmxcsi, IO3HABAaTEIbHOM AaKTUBHOCTH, MCCJENI0BATEIbCKUX YMEHUH,
KPUTUYHOCTU MBITIICHUS,

e (opmupoBaHHe GyHKIMOHATHHON rPaMOTHOCTH, peJIeBaHTHOM
FEOMETPUHU: YMEHHUE paCllO3HaBaTh MPOSIBICHUS TE€OMETPUUECKUX TMOHSATHIA,
00BEKTOB ¥ 3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HEHHBIX CUTYAIIUSIX U IIPU U3yUCHUH
JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH,
bopMyIHpoBaTh UX HA SI3bIKE T€OMETPUM U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIH,

IMPUMCHATDH OCBOCHHBIN FCOMeTpI/I‘ICCKI/Iﬁ arrapar ajsd  pelICHUsA IIPaKTUKO-



OPHUEHTHPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh U OLEHUBATH IOJyYCHHbBIC
pEe3yJIbTATHI.

OTAMYUTENHEHON OCOOEHHOCTHIO MPOrPAMMBI SABIISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPHUU B HAUaJI€ €ro U3yUEHHUs 3a]1a4, pEIIaeMbIX HA YPOBHE HHTYUTHUBHOI'O
MO3HAHUS, U OIpeAeIEHHBIM 00pa3oM OpraHu3oBaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO M TMPOCTPAHCTBEHHOIO MBINIJIEHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K JAIbHEHUIIEMY
W3YUYCHHUIO ITPEAMETA.

[Ipeanourenue oTaAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOLYy OOYy4EHHUS, TO
€CTh TEOPETUYECKUE 3HAHHS MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4aluxcs B Kypce CTepeOMETpUHU IIPOBOJUTCS 3a CYET pelIeHUs 3a7a4 Ha CO3JaHue
IPOCTPAHCTBEHHBIX 00pa3oB M 3ajjad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MPOBOJUTCS C OMNOPOW Ha HAIVSIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCJIOBUSX OTBJICUEHHUS OT HATISAHOCTH, MBICIEHHOTO
VU3MEHEHHUS €r0 UCXOJAHOTO COIEPKAHMUS.

OcHOBHBIE coJiepKaTeNnbHble TUHUM Kypca «I'eomeTrpun» B 10—11 kiaccax:
«MmuororpanHukmn», «lIpsMble U IIIOCKOCTH B MMPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI U KOOPIAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUN
pacnpenesnsercs He TOIbKO 110 COJIEP>KATEIbHBIM JIMHUSIM, HO U 10 TOJaM 00y4YEHHUS
Ha YPOBHE CpeHEero o0Iiero oopa3oBaHus.

Conepxanue 0o0pa3oBaHHUS, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHHSI pabouedl MporpaMMbl, paclpeAesl€éHHbBIM 10 TojaM O0O0y4YeHHUs,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
NOHATUSIMU U HABBIKAMH OCYILIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJII0/ICHUEM TTPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHMS BKJIIOYAIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YaroIIMXCA, pacluupss U
yray0sisas e€, o0paszys MpoYHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE



Ha n3ydenue reometpun oTBOMTCS 2 yaca B Heaeno B 10 kiacce u 1 yac B

Hezemo B 11 kmacce, Bcero 3a 1Ba roja ooyuenus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI'O KYPCA

10 KITACC

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHUS  CTEpEOMETpUH. Touka, mOpsiMas, TUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHOE pacnosiokeHHe NpPSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelIbHble W CKpelMBaroniuecs npsamble. [lapaiuiensHOCTh MNpAMBIX U
IJIOCKOCTEW B  NPOCTPAHCTBE: MAPAJUIEIBHBIE IIPAMBIE B  IPOCTPAHCTBE;
NapaJuIeNIbBHOCTh TPEX MPSAMBIX; MApAIIIEIbHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMM CTOPOHAMM; YrOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapauiennbHOCTD IIOCKOCTEN: TapaUIENIbHbIE IJIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX
miockoctet. TIpocTeiime mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPad/Ip,
KyO, mapasuiesienuIie]; IOCTPOEHUE CEUCHU.

[leprieHANKYASIPHOCTH NPSIMOM U IUNIOCKOCTH: NEPIIEHAMKYJISIPHBIE IPSIMbIE B
IPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W MEPIECHAUKYJSPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHINKYJSIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIA.
[leprieHIMKyISAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOH /10 MJIOCKOCTH, MMPOEKIIHS (PUTYphI HA TIIOCKOCTh. [leprnenauKyaspHOCTD
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema O Tpéx
NEepIEHIUKYIIsIpax.

MHororpaHHuKu

[ToHATHE MHOTOTpAaHHUKA, OCHOBHBIE AJIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronpHas
IpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN

napajuienenunen U ero cpoucrtsa. [lupammpa: N-yrojapHas nupamuaa, rpaHd U



OCHOBaHME MUPAMHUJIBI; OOKOBAsS U TOJIHASI TOBEPXHOCTH MUPAMUJIbL; IPAaBUIIbHAS U
yced€HHas nupamMuga. OIJEMEHTbl Tpu3Mbl W nupamuiabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3Ma U
NpaBWJIbHAs THUPAMUA; NpaBUJIbHAs TPEYrojibHas MUpPaMHUAA W TPaBUIIbHBIN
TeTpasdap; KyO. IlpencraBieHune o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekasap v ukocarap. CeueHus: Npu3Mbl U TUPAMU/IBI.

CuMMeTpus B HNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOYKH, MPAMOM,
IJIOCKOCTH. DJIEMEHTHI CHAMMETPHUH B TUPAMUIAX, TAPAIUICIICTIUIIEIaX, PABUIIBHBIX
MHOTOIPaHHHKAX.

Brruncnenrne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHalM, YTJIIBIL.
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSMOM IMPU3MBI,
IJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH rpu3mebl. [Imomans
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBHOM MHPAMHIBI, TEOpeMa O
wiomaan yceu€Hnon nupamuibl. [lonsitue 06 06béme. O0bEM TUpPaMUIbI, IPU3MBI.

[Tonobubie Tenma B mpocTpaHcTBE. COOTHONIIEHUS MEXAY IUIOMIQAsIMU

MOBEpPXHOCTEHN, 00bEMaMu TOJOOHBIX TE.

11 KJIACC

Tena Bpamenust

Hunuaapuyeckas TTOBEPXHOCTB, oOpazyromiue UJIAHAPUYECKON
MIOBEPXHOCTH, OCh UWJIWHAPUYECKOW NOBEPXHOCTH. LlMnuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3yromas M OCh, IUIONIaAb OOKOBOH M TIOJHOU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yronire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MmoBepxHocTU. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromias
U OCb; TIJIOIIa/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue

H BBICOTA, OCHOBAaHUA U OoKoBas IMOBCPXHOCTD.



Cdepa u map: meHtp, paauyc, AMAMETP; IUIOMATL MOBEPXHOCTU CGEpHI.
B3anmMHuoe pacnonoxxkenue chepsl U MIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N300pakeHue Ten BpalleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Ten BpamieHuss W MHOIOTPAaHHUKOB. MHOrOrpaHHUK,
OMUCaHHBIA OKOJIO cdepnl; cdepa, BOMCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpallCHUS.

[Toustre 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
OpsSIMOYTOJILHOTO Tapajuienenunena v ciaeActBus u3 He€. OObEM UUIUHIpA,
koHyca. O0BéM 1mapa u maomass chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuenust nmuiaMHApa (MapajuleibHO WU MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHYca (TapajijieIbHOe OCHOBAHHUIO U MTPOXO/ISIIEE Yepe3 BEPIIUHY ), CEUSHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miiockocTu U B ipocTpancTBe. ClioKeHNEe U BEBIYUTaHUE BEKTOPOB.
YMHOXEeHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3agay, CBS3aHHBIX €
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema
KoopauHat B mpocTpaHcTBe. Koopaunarel BekTopa. I[Ipocreitmue 3amaun B
KOOpAMHATaX. YTrojl Mexay Bekropamu. CKalspHOE MPOU3BEICHHE BEKTOPOB.
Briunciienne yrioB Mexay MpSMbIMU U ILUIOCKOCTSIMU. KoOpauHaTHO-BEKTOPHBII

MCTOI IIPU PCHICHUU I'COMCTPHUYICCKHUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJNbTaThl OCBOCHHS TMPOrpaMMBbI ydeOHOIro IMpeaMera
«MaremaTuka» XapakTepu3yoTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKOU MO3UIIMHI 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOro OOIIEeCTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHU,
npoleayp TpaxaaHCKOro ooOmiecTBa (BbIOOPBI, OMNPOCHl WU Tp.), YMEHHEM
B3aHUMOJICMCTBOBATh C COLUMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMHA ¥ HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHCKON IpakTaHCKOW UJICHTHYHOCTH, YBAKCHHS
K IIPOIIIOMY Y HACTOAIIEMY POCCUMCKOM MAaTEMAaTUKU, IIEHHOCTHBIM OTHOIIICHUEM
K JOCTMKEHUSIM POCCUHMCKMX MATEMAaTUKOB W POCCUHUCKOW MaTEMaTHYECKOU
IIKOJIBI, K HCHOJIb30BAaHUIO ITUX JOCTHUKECHHH B APYTrUX HAyKax, TEXHOJIOTHUSX,
chepax YKOHOMHUKHU.

JIlyXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHHS, JTHYECKOI'O  ITOBEACHUS,
CBSI3aHHOIO C MPAKTHYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIero.

JcTeTHYecKoe BOCIMTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOUAs ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEeN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCyKACHUN; BOCTPUUMUYHNBOCTHIO
K MaTeMaTUUYECKUM acClleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA.

du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTEMaTHUYE€CKUE 3HAHUS B

HMHTEpecax 3J0poBoro u 6e3omacHoro odpasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS



K CBOEMY 3J0pPOBbIO (30pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTJIbIXa, perylisgpHas pu3nuecKkas aKTUBHOCTH); (PU3NUECKOTO COBEPIIIEHCTBOBAHUSI,
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAaHHUEM I[EHHOCTH TPYAOJIO0US; UHTEPECOM K
paziuuHbiM  chepaM  NPOo(ECCHOHAIBHOW  JACATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynyuieid mpodeccun W pealu30BbIBATH COOCTBEHHBIE JKM3HCHHbBIC ILJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MAaTreéMaTHYeCKOMY O0O0Opa3oBaHHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO JKOJOTHYECKON KYyJIbTYpbl, TMOHUMAHUEM BIUSHUS
COI[MAJIbHO-D)KOHOMHUYECKUX IMPOLECCOB HA COCTOSHUE MPUPOJHONW M COLUUAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpUEHTaIlMe Ha MPUMEHEHHWE MaTeMAaTHYECKUX 3HAHUW JUIs pellIeHHs 3aj1ad B
00J1aCTH OKpYKAIOIeH Cpe/ibl, INTAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCTICICTBUI [T OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOIO NO3HAHMS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak c¢epbl 4YeIOBEUYECKOW JEsTeNIbHOCTH, ITaloB €€
pPa3BUTHUS M 3HAYMMOCTH JJISI PA3BUTHS UMBWIM3ALHWH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MATeMaTUYECKOW KyJIbTYpOW KakK CpEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOEKTHYK) M HMCCIEHOBATEIbCKYIO AESATEIbHOCTD

WHIWBUAYAJIbHO U B I'PYIIIIC.



METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaTbl OCBOCHHUS MPOTpaMMbl y4eOHOTO IMpenMera
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusaMuU, YHUBEPCANbHbIMU Pe2YIaMUBHbIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle  Oelicmeus, — 00ecnevuUsarOm
Gopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00YUAIOWUXCsL (0C8OeHUe
Memooo8  NO3HAHUSL — OKpyJcailowe2o  Mupa,  NpuMeHeHue  JO0SUYECKUX,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBrble jjornyeckue 1eficTBUA:

® BBISIBISTH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMAaTUYECKUX
O00OBEKTOB, TIOHSATHH, OTHONIEHWH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
oTpe/ielICHNs TIOHSTHI;, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHUs AJi1 00001EHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIN3a;

® BOCIIPUHUMATH, (POPMYJIHPOBATH M MPEoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATENIbHBIC, €IMHUYHBIE, YACTHBIE M O0IINE; YCIOBHbIE;

® BBIBISITH ~ MAaTeMaTHYECKHE  3aKOHOMEpPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (pakTax, aHHBIX, HAOMIOJACHUSX M YTBEPXKICHUSX; MpeaiaraTh
KPUTEPHUH JIJIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUMNIA;

® JleNaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX WU
WHYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

® IIPOBOJIUTH  CAMOCTOSITEIBHO  JIOKA3aTeJNbCTBA  MATEMaTUYECKUX
yTBEpPXKIECHUN (MpsAMblE W OT TPOTHUBHOIO), BBICTPAWBATH aAPryMEHTAIUIO,
IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

® BBHIOMpPATh CHOCOO peleHus: yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PELICHHUS, BEHIOMPATh HanOoJIee MOAXOSIININ C YIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/ibCKue 1eMCTBUA:



® HCIIOJB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dopMynupoBaTh  BONPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (hOpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

® IIPOBOJUTH CaMOCTOSITETILHO CIUIAaHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEJOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4YecKoro oOBEKTa,
SIBIICHUSI, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUSMH,
POLIECCAMU;

® CaMOCTOSITENIbHO (POPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI MO pe3yJbTaTaM
IPOBEIEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

® [IPOTHO3UPOBATh BO3MOXKHOE DPA3BUTHUE MPOIECCa, a TAKXKE BBIIBUTATh
IPEANOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmanmueii:

® BBISIBJIATH AeOUIMTHI HHPOPMALINK, TAHHBIX, HEOOXOIUMBIX /I OTBETA Ha
BOIIPOC U ISl pEUIEHUS 33]1a4H;

e BrIOUpaTh MHGOPMALUIO W3  UCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHAJIU3UpPOBaTh, CUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MH(POPMALIHIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS;

® CTPYKTYpUpPOBaTh MH(OPMALIMIO, IPEJICTABIATh €€ B Pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATh Tpadruyecky;

® OICHUBATh HaJEXKHOCTD uH(popMau o CaMOCTOATEIBHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHbBlEe Oelicmeus, o0becnedusarom
copMUpoOBaAHHOCMb COYUATILHBIX HABLIKOE 00YUAIOUUXCHL.

OO0mennue:

® BOCIIPUHUMATH U (HOPMYITUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMU

n OCIsIMH 06Hl€HI/I$I; SACHO, TOYHO, I'PaAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUA B



YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHHS 3ajauu,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3ysbTarT;

e B X07€ 00CyX/I€HUs 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJyieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh MJIEM, HAIEJICHHbIE Ha IOMCK
pELIEHUs; COMOCTABIIATh CBOU CYXKIEHHS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh pa3iiMude U CXOACTBO MO3MIMH; B KOPPEKTHOU ¢opme
(bopMyIHpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

® MPEACTABIATH  PE3ydbTaThl  pELIEHUs  3aJadyd,  HKCIIEPUMEHTa,
UCCJIEIOBAHUS, TPOEKTA; CaAMOCTOSATEIbHO BBIOMpPATh (OpMaT BBICTYIUICHHUS C
y4€TOM 3aJ1ay Mpe3eHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CotpyaHuyectBo:

® [IOHMMaTh M  HUCHOJb30BaTh  MPEUMYILIECTBA  KOMaHAHOW U
UHIUBUIYAIbHOM pabOThl MpHU pEIIeHHH Y4eOHBbIX 3a7ad; NPUHUMATh LEJb
COBMECTHOM J€ATEIbHOCTH, IUIAHMPOBATh OpPraHU3allMI0 COBMECTHOM paloThI,
pacnpeneniatb BUIbl padoT, JAOroBapuUBaThCS, 0OCYXJaTh MPOLECC U pe3yibTar
paboThI; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

® Y4YacCTBOBATh B IPYMIOBLIX (hopMax pabOTHI (00CykaeHUs, 0OMEH MHEHUA,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIOJHSITH CBOIO YaCTh paOOThI M KOOPIAUHUPOBATH
CBOM JICHCTBUS C IPYTMMH WIEHaMU KOMaH/bl; OLIEHUBATh KAY€CTBO CBOETO BKJIa/1a
B OOmUHA TPOAYKT TO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJICHCTBHUSI.

3) Vuusepcanvnvie  pecynamuenwvle  Oelicmausl, obecneuugarom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.

Camoopranusanus:

® COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 337a41, BHIOUPATh CITOCO0 pelIeHUs
C Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apIryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb:



® BJIAJICTh HAaBBIKAMHU TI03HABATEIbHON pedieKcCuu Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJCTh
criocobamMu CaMOITPOBEPKH, CAMOKOHTPOJIA IpoIlecca W pe3yjabTara peIieHUs
MaTeMaTHYEeCKOH 3aJ1auM;

® MPEIBUJECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH
3a/1a4¥M, BHOCUTh KOPPEKTHUBBI B JIEITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAUJECHHBIX OINOOK, BBISBICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEIM W YCIOBHUSAM, OOBSICHSITH
MPUYUHBI JTOCTUXKEHUS WA HEAOCTHKEHUS PE3yJIbTaTOB JACATEIbHOCTH, HAXOAUTh

OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEJMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBarh NOHATHUSIMHU: TOUKA, ITPSAMasi, INIOCKOCTb.

[IpuMeHATP aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a/ad.

OnepupoBaTh MOHIATUAMU: TAPATIICILHOCTD U IEPIEHAUKYJISIPHOCTD MPSIMBIX
U TIOCKOCTEM.

KnaccudunupoBaTh B3aUMHOE PaCIIOJIOKEHHE MPSAMBIX M TIJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBarh MOHATUAMU: ABYIPAHHBIA Yroj, TpaHU ABYTPAHHOrO YIJia,
pedpo ABYTpaHHOIrO yria; JUHEWHBIA Yroj JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBarh TMOHSTUSMH: MHOTOIPAHHUK, BBINYKJIBIM M HEBBITYKIIbIN
MHOTOT'PaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, ITPABUJIbHBIA MHOTOTPAHHUK.

Pacnio3zHaBaTh OCHOBHBIE BHbl MHOTOTPAHHUKOB (MHUpaMuia; MNpU3Ma,

PSIMOYTOJIbHBIN Mapalijiesienure, Kyo).



KnaccupunmpoBaTe ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHHMS  JJIs
KJaccu(pUKaluuy (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TpPaBUJIbHBIC
MHOTOTPaHHUKH; IPSMbIE U HAKJIOHHBIE MIPU3MBI, TapaJlIeIICUIIE bl ).

OnepupoBarh NOHATUAMU: CEKYIAs INIOCKOCTb, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/T CIIEIOB.

CtpouTh ceueHHUs] MHOTOTPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUryp: BUL
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaX0K/IEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3aM WiH
anropuTMaM, NPHUMEHSS HW3BECTHbIE AHAIWTUYECKHE METOAbl MPHU PELICHUU
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHUU MEXIY IBYMsI
TOYKaMH, OT TOYKM JO MNOpPSIMOH, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemars 3a1aun Ha HaX0X/I€HUE T€OMETPUUECKUX BEJIMUMH 10 o0pa3Lam Uin
anropuTMaM, NPUMEHSST HW3BECTHbIE AHAIMTUYECKUE METOJbl MpPH PpPELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJlad Ha BBIYMCIEHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS OPSIMBIMH, MEXKIYy MPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TJIOMIAAN MTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPHU3Ma,
NUpPaMUIa) C IpUMEHEHUEM (POPMYIT; BEIUUCISATH COOTHOLICHHS MEXTY TUIOIIAIIMU
NOBEepXHOCTEH, 00bEMaMU OT0OHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATUSMU: CUMMETPUS B NPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekarb, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
pUCYHKaX.

[IpuMeHaATh TeoMeTpuueckue (akTbl Ui PEUIEHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeAnoaralouMX HECKOJIbKO 1IaroB PEIICHHMs], €CIU YCIOBUS TPUMEHEHUS

3a/1aHbl B IBHOM (hopMme.



[IpumeHsaTP DpOCTEHIIME MPOrpaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBoaNUTH MpHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATh pPEAJIbHbBIC
CUTYyalluM W TMPUMEHATh HW3YUYECHHBIE TOHSTHUA B IIPOILECCE IOHWCKA PEIICHUA
MaTeMaTU4ecku CcHOpPMYJIUPOBAHHOW TPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyalluld Ha A3bIKE T[E€OMETPUHU, UCCIEIOBaTh ITOCTPOCHHBIE MOJIECIH C
MCIIOJB30BaHUEM I'€OMETPUUECKUX MOHATUN U TEOpeEM, arlrapara ajnreopsl; penaTh

MPAKTHYCCKUEC 3aJa4r, CBA3dHHBIC C HAXOXACHUCM I'COMCTPUYCCKHUX BCIIMYHH.

11 KJIACC

OnepupoBarh MNOHATHAMHU: HUIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
UJIMHAPUYECKON MMOBEPXHOCTH; IMJIMHP; KOHUYECKas TOBEPXHOCTh, 00pa3yrolre
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cpeprueckasi IOBEPXHOCTb.

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

OOBACHITH CITOCOOBI TTOTYYEHHUSI TEJT BPAILICHHUS.

KinaccudunupoBaTs B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITHIMU: APOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; IIApOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucnsate  00bEMBI W TUIOMIAAM  TOBEPXHOCTEH TEI  BpallCHWS,
r€OMETPUYECKUX TeJN C IPUMEHEHneM (Hopmyi.

OnepupoBarh TMOHATUSIMU: MHOTOIPAHHHUK, BIHCAHHBIA B cdepy u
OMHUCaHHBIN 0KOJI0 cepsl; chepa, BIUCAHHAS B MHOTOI'PAHHUK UJIU TEJIO0 BPAILCHUS.

BBIYUCISATE COOTHOIICHUSI MEXKIY TUIOMIAASMU IMOBEPXHOCTEH M 00BEMaMu
OA0OHBIX TEI.

N300pakath n3ydaeMble (QUTYpBI OT PYKH W C NPUMEHEHHEM IPOCTHIX

YEPTEKHBIX HHCTPYMEHTOB.



BrITTOTHATE (BBIHOCHBIE) TIIIOCKUE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
dburyp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Biekath, HMHTEPHPETUPOBATh U TMPeoOpa3oBBIBATh HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUTypax, MPEJICTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B ITPOCTPAHCTBE.

BBITTONMHATE TEWCTBHS CIIOKCHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOKCHHSI BEKTOPA Ha YUCJI0, O0BICHATH, KAKUMH CBOMCTBAMH OHH 00JIaaIOT.

[IpuMeHATH MpaBUIIO MapajuIeIenuIeaa.

OnepupoBaTh MOHATUSIMU: AEKAPTOBBI KOOPUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJ MEXKIY
BEKTOpaMH, CKAJIIPHOE MIPOU3BEACHIE BEKTOPOB, KOJIMHEAPHBIE M KOMIUTAaHAPHBIE
BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJsSIpHOE IMPOM3BEICHUE, pacKiIaiblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM.

3amaBaTh TUIOCKOCTh YPAaBHEHUEM B JCKaPTOBOM CHCTEME KOOPIMHAT.

[IpumeHATh TeoMeTpudeckrue (GakThl JIs PEIICHUS CTEPEOMETPHUCCKHUX
3a/1a4, MPEATNoJaralonX HECKOIbKO MAroB PEIICHUs], €CIU YCIOBHS MTPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemate mpocreiiimme reomeTpuueckue 3aqadd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemarp 3amaum Ha JOKa3aTENIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUHA U
HaX0KJIEHWE TeOMETPHUSCKUX BEJIMYMH M0 00pa3aM WM alTOPUTMaM, IPUMEHSS
M3BECTHBIC METO/IbI TIPY PEIICHUH CTaHIAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpuMeHATh MPOCTEHIIME MPOrpaMMHBIE CPEJACTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUSCKUX 3a/1ad.

[IpuBOAMTE MpPUMEPHl MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B TPHPOAE H

JKU3HHU, PACIIO3HABATD ITPOABJICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC.



[IpuMeHATh MOTyYCHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH peajbHBIC
CUTyallMd W TIPUMEHITh HU3YUYEHHbIE MOHATHUS B MPOLECCE IOUCKA PEIICHUS
MaTE€MaTUYECKU CPOPMYJIMPOBAHHON TPOOIEMBbI, MOJACIUPOBATH peabHbIC
CUTyallUM Ha S3bIKE TE€OMETPHUM, MCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHITHI U TEOpEM, anmapara ajareOpsbl; penarhb

IMPAKTHYCCKHUEC 3a1a4u, CBA3AHHBIC C HAXOXKIACHUEM I'COMCTPUUCCKUX BCIINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Koaun4yecTBO 4acoB

Ne HanmeHnoBaHue pasiejioB H TeM JeKTpoHHbIe (HU(pPOBLIE)
n/n NMPOrpaMMbl Bcero Konrpoarueie o0pa3oBaTesibHbIE PecypChl
pa6oThI
1 BBenenue B cTepeoMeTpuio 10 https://resh.edu.ru/subject/17/
5 [IpsiMbI€e ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 https://resh.edu.ru/subject/17/
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN
3 HepHeHI[I/IIiyJ'IHpHOCTI) NpsAMBIX U 12 https://resh.edu.ru/subject/17/
IJIOCKOCTEHN
4 VYTaBl M@Ky NPSIMBIMU U TIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/17/
5 MHororpaHHUKH 11 1 https://resh.edu.ru/subject/17/
6 OOBEMBI MHOTOTPaHHHUKOB 9 1 https://resh.edu.ru/subject/17/
7 IloBTOpEHME: CEUEHUS, PACCTOSHUS U YTJIbI 4 1 https://resh.edu.ru/subject/17/
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5




11 KJIACC

Kosn4yecTBo 4acos

HaumeHoBaHuUe pa3ieioB U TeM JJieKTpoHHbIE (U(POBHIE)

Ne ni/m KounTtposabHbie
NMPorpamMMmsbl Bcero o0pa3oBaTesibHbIE PeCypChl

padoThbI
Tena Bpamenus 12 https://resh.edu.ru/subject/17/
OOBEMBI TET 5 https://resh.edu.ru/subject/17/
BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru/subject/17/
4 [ToBTOpenme, 0600mIEH e, 5 1 https://resh.edu.ru/subject/17/

CHUCTeMaTH3alrs 3HaHUI

OBULIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 3




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
N KoanvecTso yacos DekTponnbie HHpPoOBLIE
- Tema ypoka KonTpoabnbsie  00pa3oBaTesibHbIE
n/n Bcero
paGoThI pecypchl
OcCHOBHBIE OHSATHS CTEPEOMETPUU: TOUKA, NMPsMasi, INIOCKOCTh, https://resh.edu.ru/subject/less
1 npocTpancTBo. [IpaBuia n3o0pakeHus Ha PUCYHKAX: U300paKEHUS 1 0 on/4756/start/
IJIOCKOCTEH, MapaieNIbHbIX IPSIMBIX (OTPE3KOB), CEpPEUHBI OTPE3Ka
5 [onsaTHS: IepeceKaromuecs MIOCKOCTH, TIePECEKAIOIIUecs MpsiMast 1 1 0
TUIOCKOCTh
3 [onsTHSs: Mepecekaronuecs MIOCKOCTH, IepeceKaroIrecs npsamas u 1 0
IJI0CKOCTh
4 3HaKOMCTBO C MHOT'OTPaHHUKAMH, U300paKeHHEe MHOTOTPAaHHUKOB Ha 1 0
PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX
5 HavanbHbie cBenieHus 0 KyOe U MUpaMujie, UX pa3BEPTKH U MOJICTIH. 1 0
CeueHusi MHOTOTPaHHUKOB
5 HavanbHbie cBelleHUs 0 KyOe B MUpaMuJIe, UX pa3BEPTKH U MOJICIIH. 1 0
CeueHust MHOTOTPaHHUKOB
7 [TonsTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI 1 0
CTEPEOMETPUU U CIEACTBHS U3 HUX
8 [ToHsATHE 00 AKCHOMATUYECKOM ITOCTPOCHHH CTEPEOMETPHU: AKCHOMBI 1 0
CTEPEOMETPHUH U CIICACTBHS M3 HUX
9 [TonsiTHe 06 aKCMOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 0
CTEPEOMETPHUH U CIEACTBHS U3 HUX
10 [TonsiTrie 06 aKCMOMAaTUYECKOM [TOCTPOCHUHU CTEPEOMETPUN: AKCUOMBI 1 0
CTEPEOMETPHUH U CICACTBHSI U3 HAX



https://resh.edu.ru/subject/lesson/4756/start/
https://resh.edu.ru/subject/lesson/4756/start/

Bzanmnuoe PaCIIOJIOKEHHUE IPAMBIX B IIPOCTPAHCTBEC!

11 0
nepeceKaronrecs, napauiebHble U CKPEIMBAIOLIUECS PSIMbIE
[TapannenbHOCTh NPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE: )
12 napaJjiesibHbIe MPSIMbIE B IPOCTPAHCTBRE; MapaUIebHOCTD TPEX 0 apeetl ol Sl
P P pocTh > 1P P on/6065/start/
MIPSIMBIX
13 [TapamienbHOCTE NPSIMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: 0 https://resh.edu.ru/subject/less
[TapamienbHOCTh TPSIMO U TNTIOCKOCTH on/6065/start/
14 VYrbl ¢ COHaNpaBIEHHBIMA CTOPOHAMHU 0
15 Yros Mexy MpsSIMBIMU B TIPOCTPAHCTBE 0
16 Yron Mexay NpSMbIMU B TIPOCTPAHCTBE 0
17 [MapayienbHOCTh MIIOCKOCTEH: apalIeIbHbIC MIIOCKOCTH 0 e firesh.zdu s ojectless
p - 1ap on/6065/start/
18 CBoiicTBa mapaIeIbHBIX TUIOCKOCTEH 0
19 [Ipocreiinme mpocTpaHCTBEHHbIE PUTYPHI HA TUIOCKOCTH: TETPadp, 0
KyO, mapaJieenumes
20 IlocTpoenue ceuenuit
21 [TocTpoenue ceuenumii
99 KonTponbhas pabora no teme "IIpsimble U MII0CKOCTH B 1
npoctpancTse. [lapanmienbHOCTh MPSMBIX U TIIOCKOCTEH"
23 [lepnieHAUKYIAPHOCTD NPSAMOU U IJIOCKOCTH: IIEPIICHIUKYIIIPHBIC 0 https://resh.edu.ru/subject/less
NpsSMbIE B TPOCTPAHCTBE on/4724/start/
24 [IpsimMble mapasuienbHble U NepHeHIUKYIISPHBIE K IUIOCKOCTH 0 et oh sl e
P P PHCHAKY AP on/4724/start/
25 [Ipsimble napasuieNbHble U NEPIEHIUKYISAPHBIE K IIOCKOCTH 0 et ol v el
P P PHCHIHIYILP on/4724/start/
. https://resh.edu.ru/subject/less
26 [Ipu3Hak nepneHuKyISIPHOCTH MPSIMON U TNIOCKOCTH 0

on/4757/start/
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https://resh.edu.ru/subject/less

27 [Ipu3Hak nepneHIuKyISIPHOCTH NPSIMOU U TUNIOCKOCTH on/4757/start/
28 TeopeMa o psAMOM NEPIEHANKYISIPHOHN MIIIOCKOCTH https://resh.edu.rufsubject/less
on/4724/start/
29 Teopema o mpsIMOii TIEPIIEHANKYISIPHOHN TIOCKOCTH fttps.firesh.edu.rufst bjectiless
on/4724/start/
30 Teopema o mpsMOii TIEPIIEHANKYIAPHOHN MIIOCKOCTH tipsiifresh st i bjeeidless
on/4724/start/
31 [IepnieHAUKYISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, https://resh.edu.ru/subject/less
paccTostHue OT MPSIMOM 110 TUIOCKOCTH on/6127/start/
32 [leprieHAUKYISAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH 10 TUIOCKOCTH, https://resh.edu.ru/subject/less
paccTosiHue OT MPSMOM 710 TUTIOCKOCTH on/6127/start/
33 [IepnieHaUKyYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 TUIOCKOCTH, https://resh.edu.ru/subject/less
paccTosiHue OT MPSIMOM J0 MIIOCKOCTH on/6127/start/
34 [IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 10 TUIOCKOCTH, https://resh.edu.ru/subject/less
paccTosiHue OT MPSMOM J0 IIIOCKOCTH on/6127/start/
35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSMON U TNIOCKOCThIO
36 JIByrpaHHBIN yroJl, TUHEHHBIN YroJl JBYTPaHHOIO yTIila
37 JIByrpaHHBIN yroJl, TUHEHHBIN YroJl JBYTPAaHHOIO yTIila
38 [lepnieHAUKYIAPHOCTD INIOCKOCTEMN: MTPU3HAK MEPIICHIUKYJIIIPHOCTH https://resh.edu.ru/subject/less
JBYX ILUIOCKOCTEN on/4748/start/
39 [TepneHAUMKYIAPHOCTD MNIOCKOCTEN: MPU3HAK NEPIEHAUKYIISIPHOCTH https://resh.edu.ru/subject/less
JBYX ILUIOCKOCTEN on/4748/start/
40 [TepnieHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK MEPHEHIUKYIIPHOCTH https://resh.edu.ru/subject/less
JBYX IUIOCKOCTEN on/4748/start/
41 Teopema 0 TpEX NEPHEHAUKYIIAPAX
42 Teopema o TpEX MEpPHEHANKYIISIPAxX
43 Teopema o TpEX MEpHEHANKYIISIPAxX
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KonTponbhas paborta o temam "[lepneHIuKyIsIpHOCTb MPSMBIX U

44 .
riockocTe" u "YIibl MEXIy NPSIMBIMU U TJIOCKOCTSAMH"
[ToHsITHE MHOTOTpAaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOTPAaHHUKA, )
45 i https://resh.edu.ru/subject/less
BBINTYKJIbIC U HEBBITYKJIbIC MHOTOTPaHHUKH; Pa3BEPTKA
y y p P p on/6018/start/
MHOTOTpaHHUKA
46 [Ipu3ma: N-yroapHas pu3Ma; rpaHd U OCHOBAHUs IIPU3MBL; IIPSMasi U https://resh.edu.ru/subject/less
HAKJIOHHAS PU3MBbI; OOKOBAs ¥ MMOJIHAS IOBEPXHOCTh IPU3MBI on/5443/start/
47 [Mapastenenune, MPSAMOYTOJbHBIN MapaIeICHIIC]] K €r0 CBOMCTBA nitps:/iresh.edu.rufsubject/less
P » TTPAMOYT P on/5444/start/
[Tupamua: N-yroyibHas MUpaMuia, TPAaHU 1 OCHOBaHUE TTUPAMHUJIBI; i
48 601?0132151 5 HOJ'IyHaH [OBE XI—II)OCTB l'IIiI EMH)JLI' [paBUIbLHAs Hp https: /resh.edu.ru/subject/less
. P P 1P on/5866/start/221576/
yCceu&HHas MUpaMua
[IpaBubHBIE MHOTOTPAHHUKH: TTOHSITHE MPABUIBHOTO i
49 MHOT'OTpaHHUKA; MPaBWJIbHAS MPU3Ma U NPaBHIIbHAS TTUPAMUJIA; https:/Jresh.edu.ru/subject/less
P - TP p p U1 TTHPaMud, 0n/4023/start/149352/
MpaBUJIbHAS TPEYTOJIbHAS TUPaMUIa U MPABUWIIBLHBIN TETPadp; KyO
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, https://resh.edu.ru/subject/less
50
JONEKadAp U UKOCABP. on/4023/start/149352/
CumMeTpuHs B IPOCTPAHCTBE: CHMMETPUSI OTHOCUTEIIBHO TOUKH, i
51 MPSIMOH, TUIOCKOCTH. DJIEMEHTHI CAMMETPHH B TUPaMHIaX https:/Jresh.edu.ru/subject/less
PAMOH, ' P PAMUIAX, 0n/4023/start/149352/
napasuieNienuIe1ax, MpaBUIbHBIX MHOTOTPAaHHUKAX
52 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pé0pa, TMaroHaiu, yriibl nttps:/Jresh.edu.rufsubject/less
P - bebpa, A 'Y on/6063/start/
[Tnomanb 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOU i
53 MIPHU3MBI, TUIOIIA b OCHOBAHUI, TeOpeMa 0 OOKOBOW TTOBEPXHOCTH nttpsfiresh.edu.ru/stbjectless
p L - Te0P p on/5443/start/
TIPSIMOM TTPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTU MPABUIIBHOM
54 MUPaMHJIBI, TEOpEMa O IJIOMAAU OOKOBOM MOBEPXHOCTH YCEUEHHOM

ImupaMHubl
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55

Kontponbnas pabota o teme "MHororpaHHuKH'

56 IToustue 06 00BEME
. https://resh.edu.ru/subject/less
57 O61Em mupamuI! 1 0n/5866/start/221576/
. https://resh.edu.ru/subject/less
58 O61EM mupamuI! 1 0n/5866/start/221576/
. https://resh.edu.ru/subject/less
59 ObbEM mipami eI 1 0n/5866/start/221576/
. https://resh.edu.ru/subject/less
60 OObEM mrpamH b1 1 0n/5866/start/221576/
. https://resh.edu.ru/subject/less
61 O0BEM TTPU3MBI 1 on/5443/start/
. https://resh.edu.ru/subject/less
62 O0BEM TTPU3MBI 1 on/5443/start/
. https://resh.edu.ru/subject/less
63 O0BEM IPU3MBI 1 on/5443/start/
64 Konrtponsnas padora no teme "OO6bEMbI MHOTOI'PaHHUKOB" 1
65 [ToBTOpeHue, 0600mEeHrne cucTeMaTr3anus 3Hanuid. [loctpoenHue 1
CEYCHHI B MHOTOTPAaHHUKE
IToBTOpenue, 0000IIeHNE cCTEMAaTH3aNus 3HaHWA. Berarcnenne
66 PaCCTOSIHHIA: MEXIY ABYMS TOYKAMH, OT TOUKH JO TPSMOM, OT TOUKH 1
710 TUTOCKOCTH, MEX]Ty CKPEIIUBAOIIUMUCS TPSIMBIMHU
67 HroroBas xouTpoapHas pabora 1
[ToBTOpenue, 0000IIEHNE cHCTEMAaTH3aNus 3HaHWA. Berarcnenne
68 YIJIOB: MEKIy CKPEIIMBAIOIIUMHUCA NIPSIMBIMU, MEXAY IIPIMOHN U 1
IJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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11 KJIACC

KoanuyecTBO 4acoB

DJIeKTpPOHHBIe I (ppoBbIE

Ne i/ Tema ypoka B KontposibHble | 00pasoBaTe/ibHbIE
cero
padoThI pecypchl

1 Cdepa u map: neHTp, paanyc, AMaMeTp; IUIOIIA1b TOBEPXHOCTH 1 0
cdepsl

9 B3aumHoe pacnonoxenue cepsl U TNIOCKOCTH; KacaTeabHas 1 0
IUIOCKOCTB K cepe; TIomaab chepsl

3 N3o6pakenue cdepsl, mapa Ha iockoctd. CedeHus mapa 1 0

4 Hunuuapudeckasi MOBEPXHOCTh, 00pa3yIoiue HUIUHIPUIECKOM 1 0 https://resh.edu.ru/subject/less
MMOBEPXHOCTHU, OCh LIMJIMHIPUYECKON TOBEPXHOCTHU on/6300/start/

5 Hunuaap: ocHOBaHUS U OOKOBAasi TOBEPXHOCTH, 00pa3yroias 1 oCh; 1 0 https://resh.edu.ru/subject/less
TJI0IAIh OOKOBOW M IMOJTHOU MOBEPXHOCTH on/6300/start/

N300pakenne mUIMHAPA HA TNIOCKOCTH. Pa3BépTka MumHIpA. i
6 Ceqegnﬂ WITUHIpA (HJIzOCKOCTLIO na annenLHIZ)ﬁ W ’ 1 0 hitps:firesh.ecu.rufsubjeciless
H AP . > 11ap on/6300/start/
MEPIEeHIUKYISIPHON OCH IHIUHAPA)

7 Konnueckast noBepXHOCTh, 00pa3yrole KOHNYECKOM MOBEPXHOCTH, 1 0 https://resh.edu.ru/subject/less
OCh Y BEpIINHA KOHUYECKON TOBEPXHOCTH on/4903/start/

8 Konyc: ocHOBaHue U BepIrHa, 00pa3yromas U OCh; IUIOMIAlb 1 0 https://resh.edu.ru/subject/less
OOKOBOI1 U MOJIHOM MOBEPXHOCTH on/4903/start/

9 Y ceu€HHbIN KOHYC: 00pa3yollre U BbICOTa; OCHOBaHMS U OOKOBas 1 0 https://resh.edu.ru/subject/less
TIOBEPXHOCTh on/4903/start/
N300pakenne koHyca Ha ruiockoctu. Pa3BépTka konyca. CeueHus )

10 KOHYca (TUIOCKOCTBIO, MapaieIbHOH OCHOBAaHUIO, U MJIOCKOCTHIO 1 0 hips:iresh ecu.r. iz bjeciless

Y . - 11ap ’ ’ on/4903/start/
MPOXOAICH uepe3 BepUINHY)
https://resh.edu.ru/subject/less
11 KoMOunarus ten BpaiieHus 1 MHOTOTPaHHUKOB 1 0

on/4911/start/
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MHororpaHHHK, ONUCaHHbIN 0K0JI0 cepsl; chepa, BIMCaHHAS B

https://resh.edu.ru/subject/less

12 MHOTOIPaHHUK WM B TEJIO BPalEHUSA on/5732/start/
13 [Tonsitrie 06 00béMe. OCHOBHBIE CBOMCTBA OOBEMOB T nttps:Jiresh.edu.ru/sbjectless
on/4904/start/
14 T i — https://resh.edu.ru/subject/less
on/5629/start/
15 O6BEM mapa 1 mwiomas chepbl https://resh.edu.ru/subject/less
on/4910/start/
16 [Tomo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY https://resh.edu.ru/subject/less
TUIOMIA/ISIMH TTIOBEPXHOCTEH, 00BEMaMU MOTO0HBIX TET on/5525/start/
17 Kontponbnas padota o remam "Tena Bpamenus" u "O6bemsl Ter"
18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE ot ol et fe e e
on/4758/start/
19 CO’KeHNE U BEIMHTAHNE BEKTOPOB https://resh.edu.ru/subject/less
on/4758/start/
20 VMHOSKeHHE BEKTOpa Ha THCIIO https://resh.edu.ru/subject/less
on/4758/start/
21 PaznosxeHnne BekTopa 1Mo TpéM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno mapasmienenunena
29 Pemenue 3anay, cBA3aHHBIX C IPUMEHEHUEM MIPABUII IEUCTBUM C
BEKTOPaMH
23 [IpsmoyronpHas cucteMa KOOpJIMHAT B TpocTpaHcTBe. KoopauHaTh https://resh.edu.ru/subject/less
BekTopa. [Ipocreiimue 3agaun B KOOpAUHATAX on/5724/start/21892/
24 Yron mexay Bekropamu. CKaasipHOE ITPOM3BEACHNUE BEKTOPOB httpsfiresh.edu.ru/sbjectless
on/5723/start/
25 Brruucnenue yrioB Mexay npsMbIMHU U IJTIOCKOCTSMHU
26 KoopanHaTHO-BEKTOPHBIA METO/I ITPU PEUIEHUH T'€OMETPUUECKUX https://resh.edu.ru/subject/less

3aaa4d

on/6083/start/
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https://resh.edu.ru/subject/lesson/4910/start/
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https://resh.edu.ru/subject/lesson/5525/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/4758/start/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/
https://resh.edu.ru/subject/lesson/5723/start/
https://resh.edu.ru/subject/lesson/6083/start/
https://resh.edu.ru/subject/lesson/6083/start/

KonTponbhas pabora no teme "BekTopsl 1 KOOp/IMHATHI B

27 " 1
MIPOCTPAHCTBE

08 [ToBTOpenue, 06001IeHNe U crucTeMaTu3anus 3HaHuii. OCHOBHEBIE 1
¢burypsl, GakThl, TECOPEMbI Kypca TNIAHUMETPUU

29 [ToBTOpenue, 0600mEeHre U cucTeMaTr3anus 3HaHnii. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca INIAHUMETPUA

30 [ToBTOpeHue, 06001IeHNE U cHcTeMaTH3alus 3HaHui. 3aaaun 1
TUTAHUMETPUH U METOJIbI X PEIICHHUSI

31 [ToBTOpeHme, 0600IIeHNEe U CHCTEMAaTH3aIlMs 3HaHUHA. 3a1a9n 1
TUTAHUMETPUHU B METOJIBI X PEIICHUS

32 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alys 3HaHuH. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca CTepEOMETPHUH

33 Hrorosas koHTpoJIbHAS paboTa

34 [ToBTOpEeHME, 0000IICHNE U CHCTEMAaTH3aINs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHaN3a, TEOMETPHSI.
Anrebpa u Hadana matemaTudeckoro ananmza, 10 kmacc/ Huxonbckuit C.M.,
[ToramoB M.K., PemernuxkoB H.H. u npyrwe, AKIHMOHEpHOE OOIIECTBO
«3narenbctBO «IIpocBemieHue.

* Maremaruka: anredpa ¥ Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPUSI.
Anrebpa v Havalla Matematudeckoro aHanu3za, 11 kmacc/ Huxonbckuit C.M.,
[Toramos M.K., PemernuxoB H.H. u npyrue, AKIUOHEpPHOE OOIIECTBO

«3parenbctBO «lIpocBemieHue.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. [Ipunosxenue k razere 1 ceHTs10psa «MaTemaTuka.

2. Coopuuku KliMos EI'D.

3. b. I'. 3uB «/lunaktuueckue marepuansl 1no reomerpuu 10 kmaccy.
[Ipocsemienue, 2018.

4. b. T'. 3uB «/lugaktuyeckue marepuanbl 1Mo reomerpu 11 kmacey.

ITpoceenienue, 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChbI
CETU UHTEPHET

www.edu.ru (caiir MOuH P®).

www.school.edu.ru (Poccuiickuii 00111e00pa3oBaTeabHbIN TOPTA).

www.pedsovet.org (Bcepoccuiickuii THTepHET-TIeICOBET)

www.fipi.ru  (caiit  ®enepalbHOrO  HMHCTUTYTa  MEIArOrMYeCKHX
U3MEPEHUN ).

www.math.ru (MatepreT-noaepxka yauTeneil MaTeMaTuKH).



www.mccme.ru  (calt ~ MOCKOBCKOTO  IIEHTpa  HENPEpPhIBHOTO
MaTeMaTH4IeCKOro o0pa3oBaHus).

http://mat.1september.ru (caiiT razerb «MaTeMaTHKa)

http://festival.1september.ru  (dbectuBamp,  megarorMuecKUx  HMICH
«OTKpBITHIT ypok» («I[lepBoe ceHTIOps»)).

WWWw.exponenta.ru (o6pazoBareyibHbI MAaTEMAaTUUCCKUN CaNT).

kvant.mccme.ru (asiekTpoHHas Bepcus xypHaia «KBaHT.

www.math.ru/lib (a;ekrponnas Mmaremaruueckas OMOIUOTEKA).

https://resh.edu.ru/ (T'ocynapcTBeHHass oOpa3oBaTelibHas ILIaTGopma

«Poccwuiickast AJIEKTpOHHAS IITKOJIA)
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