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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 — 11 xkmaccoB paspabotaHa Ha ocHOBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMW, MPEABIBIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, ¢GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUpOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (dopMa
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCHEUIHOIO MO3HAHUS W AKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayecTB, MOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUHW M  JEUCTBUM, crneuu(pUUHbIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npohecCuOHABHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCykAeHHs B XOJA€ PELICHUS CTEPEOMETPUUYECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS],;



o (opmupoBanue HyHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIIIXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 3a CUET PELICHUS 3a7a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHOBHbBIE cozeprKaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMUsI.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJIA; NpPaBWIbHAA TPEYTrOJbHAs MNHUPAMHUAA W MPABUIIBHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruucienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYyTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3AIMH; OBJAJICHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJIS OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJAEHHBIX OIMIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpPaMU/a) C IpUMEHEHUEM (HOPMYIT; BEIYUCISITH COOTHOLICHHS MEXTy TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIMEe MpPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaemble (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa30BbIBaTh HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHITh, KAKUMU CBOMCTBAaMH OHH 00J1a/1aloT.

[IpuMeHTh MPaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAararoMX HECKOIBKO IIArOB PEUICHUs, €CJIA YCIOBUS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiaM Wi arOpuT™Mam, MPUMEHsIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOILIECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
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1 BBenenmne B crepeoMeTpuio 10 3 https://www.vaklass.ru/
5 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 3 https://foxford.ru/
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://www.yaklass.ru/
[lepneH MKy IAPHOCTD NPSMBIX U https://foxford.ru/
3 . 12 3
IIJIOCKOCTEN https://www.yaklass.ru/
4 v 10 3 https://foxford.ru/
[JIBI MEXAY MPSMBIMU U TUIOCKOCTSIMHU https://www.yaklass.ru/
https://foxford.ru/
> MHororpasHHKH 1 2 https://www.yaklass.ru/
. https://foxford.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 2 https://www.yaklass.ru/
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 ttps.//foxford.ru/
p ' P yri https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 17
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudgposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
https.//foxford.ru/
! Tena ppaierus 12 3 https://www.yaklass.ru/
. https://foxford.ru/
2 ObnEmb Ten S 1 1 https://www.yaklass.ru/
https://foxford.ru/
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 2 https://www.vaklass.ru/
[ToBTOpeHME, 0000IIECHNE, https://foxford.ru/
4 _ 7 1 1
CHCTEMAaTHU3alNs 3HAHUI https.//www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 7
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IHOYPOYHOE IIVTAHUPOBAHUE

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

10 KJIACC
KosunvecTBOo 4acoB DJIeKTPOHHbBbIE
Nen/m  Tema ypoka Kourposbnble IIpakTHyeckue Aara tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypest
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MJI0CKOCTb,
1 npoctpancTBo. [IpaBuia usodpakeHus 1 https://foxford.ru/
Ha PUCYHKaX: U300paKeHUs https://www.yaklass.ru/
TUIOCKOCTEH, MapajIeIbHBIX TPSMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka
5 [TonATHs: nepecekaromumecs MI0CKOCTH, 1 https://foxford.ru/
IIEPECEKAIOIIMECS NPsIMasi U INIOCKOCTh https://www.yaklass.ru/
3 [TonsiTHst: mepecekaronecs MIOCKOCTH, 1 1
NIEPECEKAIOIINECS IPsIMasi U IJIOCKOCTh
[Tonsatue 06 akcMOMaTHYECKOM
4 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1 http5f//foxford.ru/
https://www.yaklass.ru/
CTEpEOMETPUH U CIEICTBHS U3 HUX
[Tonsatue 06 akcMOMaTHYECKOM
5 MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1 1
CTEPEOMETPUU U CIEACTBHS U3 HUX
[Tonarue 06 akcHOMaTHYECKOM
6 MMOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI 1 https:/foxford.u/

https://www.yaklass.ru/
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3HAKOMCTBO C MHOT'OI'PaHHUKAMH,

https://foxford.ru/

7 HN300pakeHHEe MHOTOTPAaHHUKOB Ha https://www.vaklass.ru/
PHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaX
HavanbsHbie cBenieHust 0 KyOe u
8 NUpaMUJIE, UX PA3BEPTKU U MOJIEIIH. https. el i
https://www.yaklass.ru/
CeueHust MHOIOIPaHHUKOB
HauanbHbie cBeneHus o Kyoe u
9 NUpaMuJIe, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB
10 KonTponbhas pabota no Teme
"BBenenue B crepeoMeTpuio”
B3anmHOE pacnoyioKeHUe NpsIMbIX B
1 MIPOCTPAHCTBE: NIEPECEKAIOIINECH, https://foxford.ru/
napasuiesibHbIE U CKPEIIUBAIOIINECS https://www.yaklass.ru/
npsIMbIe
12 [Tpu3Hak CKpemMBarOIIMUXCS MPSMBIX hltps:/Tuxford ru
https://www.yaklass.ru/
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
13 B [IPOCTPAHCTBE: NapaJuIe/IbHbIC https://foxford.ru/
IpsIMbl€ B IPOCTPAHCTBE; https://www.yaklass.ru/
NapajuIeIbHOCTb TPEX MPSAMBIX
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
14 B IIpocTpaHcTse: [lapamiensHoCTb
PSIMOM M TNIOCKOCTH
15 [TapamienbHOCTD IIJIOCKOCTEM: https://foxford.ru/
napajuiebHbIE INIOCKOCTH https://www.yaklass.ru/
. . https://foxford.ru/
16 CBolicTBa napajulIeIbHbIX TIOCKOCTEN

https://www.yaklass.ru/
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IIpocreiire npoCTpaHCTBEHHbBIE

https://foxford.ru/

17 (GuUTyphl Ha TUIOCKOCTH: TETPAdIp, KyO, https://www.vaklass.ru/
napauleJenunes
18 [TocTpoenue ceueHuit hitps://toxford.ruf
https://www.yaklass.ru/
19 [TocTpoenue ceueHuit
KonTtponsnas padora no teme "[Ipsimbie
20 Y TUIOCKOCTH B ITPOCTPAHCTBE.
[TapaymienpHOCTD MPSMBIX U
mIockocTein"
21 Yroa Mexay npsMbIMU B IPOCTPAHCTBE fttps/ifoxford. wi
https://www.yaklass.ru/
29 Haxoxnenue yria mexay https://foxford.ru/
CKPELIMBAIOIMMUCS IPSIMBIMU https://www.yaklass.ru/
23 Haxoxnenue yria Mexny
CKPEIIMBAOIIUMUCS IPSIMBIMU
IlepnenIUKYIAPHOCTE IPSIMOU U
24 HJ‘I(I))CKOCTI/II}ll'IepIi'IeH}lI/IKylj'IﬂpHBIe https.Aexdcrd g
https://www.yaklass.ru/
IpsIMbI€ B IPOCTPAHCTBE
o5 IIpsiMble mapasienbHbie U https://foxford.ru/
NEePIEHAUKYIISIPHBIE K ITIOCKOCTH https://www.yaklass.ru/
26 [Tpsimble napanienbHble U
NEPIEHIUKYIISPHBIE K IJIOCKOCTH
27 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU
U TUIOCKOCTH
28 [Ipu3Hak nepnesauKyISpPHOCTH IPAMOM https://foxford.ru/

" IJIOCKOCTH

https://www.yaklass.ru/
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TeopeMa 0 psIMO¥ ITEPIIEHAUKYIIIPHOU

29
IJIOCKOCTH
30 [leprieHquKyIsIp ¥ HAKIOHHBIE https. toxford.
PHCHAMKY AP https://www.yaklass.ru/
https://foxford.ru/
31 Paccrosinre OT TOUKH 10 TIOCKOCTH
https://www.yaklass.ru/
32 PaccTosiHue oT npsiMoii 10 MI0CKOCTH https. toxford.
P A https://www.yaklass.ru/
33 PaccrosiHre Mexly CKpEeIMBaIOILIUMHUCS https://foxford.ru/
MPSIMBIMU https://www.yaklass.ru/
34 TeopeMa o0 psiIMOii EPIIEHAUKYIISIPHOM https://foxford.ru/
IUIOCKOCTH https://www.yaklass.ru/
35 Teopema o TpEX MepneHAUKyIIpax https: /foxford.
P P PTCHAMIKY AP https://www.yaklass.ru/
36 Teopema o TpEX MepneHAUKyIIpax
37 Teopema o TpEX MepHEHIUKYIISIPAX
38 VYrael B IPOCTPAHCTBE: YTOJI MEXKIY https://foxford.ru/
IIPSIMOM M TNIOCKOCTBIO https://www.yaklass.ru/
39 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl https://foxford.ru/
JIBYT'PaHHOI'O yTIila https://www.yaklass.ru/
40 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYTPAHHOTO yTJia
[lepneHAMKYISIPHOCTD MJIOCKOCTEM:
41 1} I/FI)SHaKH neyneg WKYJISIPHOCTH JIBYX ttps://foxford.ru/
p vp Ay P By https://www.yaklass.ru/
IJIOCKOCTEH
[lepnieHqUKyYISAPHOCTD IITIOCKOCTEH:
42 MPU3HAK NEPIEHIUKYIIPHOCTH IBYX

IIJIOCKOCTEN
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Haxoxnenne yrioB Mexay

https://foxford.ru/

43 IUTOCKOCTSIMH B KyOe, B IMpaMuie https://www.yaklass.ru/
KonTtponbHas pabora mo Temam

m "IlepneHIUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "YTibl MeX Ay IpSIMbIMU
U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE

45 AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE U https://foxford.ru/
HEBBIITYKJIbIE MHOTOTPAaHHUKH; https://www.yaklass.ru/
pa3BEpPTKa MHOTOTpaHHUKA
[Tpusma: N-yrosibHas nmpusMa; rpaHu v

46 OCHOBAHMS MIPU3MBI; TIpsIMasi U https://foxford.ru/
HAKJIOHHAS MTPU3MBI; OOKOBas U TTOJTHAS https://www.yaklass.ru/
MOBEPXHOCTb MIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U

47 IIOJIHOM MTOBEPXHOCTU IIPSIMON IIPU3MBI, https://foxford.ru/
IJI0LAb OCHOBAHUM, TEOpEMA O https://www.yaklass.ru/
OOKOBOM TOBEPXHOCTH MPSMOM MPU3MBI

48 [Tapamenenunes, NpsAMOYTOJIbHBII https://foxford.ru/
rapajulesIenuIlel U ero CBOMCTBa https://www.yaklass.ru/
[Mupamuna: N-yronbHasi nupamMuaa,

49 IpaHU U OCHOBaHUE NMUpaMUIbl; OOKOBas https://foxford.ru/
Y TIOJIHAS IOBEPXHOCTh ITUPaMU/IbL; https://www.yaklass.ru/
IIpaBWIbHAs U yCEUEHHAs MUpaMKia
[Tnomaas 60KOBOM MOBEPXHOCTH U

50 MTOBEPXHOCTHU MTPaBUIIbHON MUPAMHU/IBI, https://foxford.ru/

Teopema o TUIOMAau OOKOBOM
IIOBEPXHOCTU YCECUEHHON NTUPaMUIbI

https://www.yaklass.ru/
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Brluncienue >i1eMeHTOB

51 MHOTOI'PaHHUKOB: pEOpa, JuaroHau,
YTJIBI
HpaBI/IJIBHInle MHOFOI‘paHHI/IKI/II IIOHATHUC
HpaBI/IJIBHOI‘O MHOFOI‘paHHI/IKa;

52 IIpaBUJIbHAI IIPpU3Ma U IIPpaBUJILHAA httpS://fOXford.rU/

P p P https://www.yaklass.ru/
nMpamMujia; IpaBuiIbHas TPEyTroJbHas
nMpamMujia ¥ IpaBWIbHBIA TETPAdIP; KyO
[IpencrasieHue o NpaBUIBHBIX

53 MHOTOTPAHHUKAX: OKTa? OJIeKad hitps://foxford.ru/

P ) Ap, 101 AP https://www.yaklass.ru/
Y UKOCadIP.
CumMeTpHs B IPOCTPAHCTBE:
CI/IMMeTpI/IH OTHOCHUTCJIIBHO TOYKH,

54 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI https://foxford.ru/
CUMMETPHUU B IUPAMHUJIAX, https://www.yaklass.ru/
Hapannenennnez[ax, HpaBI/IJ'II)HLIX
MHOTOTpaHHHKAX

55 KonTponbHas pabora no teme
"MHororpaHHuku"

" https://foxford.ru/

56 TToustre 00 00BEME D ]
https://www.yaklass.ru/
https://foxford.ru/

57 O0BEM IIPU3MBI

P https://www.yaklass.ru/
https://foxford.ru/

58 O0BEM IIPU3MBI

p https://www.yaklass.ru/

59 O0BEM npU3MBbI

. https://foxford.ru/
60 O0BEM TUpaMHUTBI D

https://www.yaklass.ru/
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61

O0BEM yceueHHON TUpaMUIbI

https://foxford.ru/

https://www.yaklass.ru/

62
63

O06BEM nupamMuIb1

O0BEM TUpamMu bl

64

65

66

67

KonTponbHas padora o teme "OO0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpeHME, 0600IIEHNE
cucreMaruzanus 3Hanui. [loctpoeHue
CE€YECHUI B MHOTOI'PAHHUKE

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3allys 3HaHui. Berauciaenue
PaCCTOSIHUM: MY IBYMS TOUKAMH, OT
TOYKH JIO MPSAMOM, OT TOUKH JI0
TUTOCKOCTH, MEXTy CKPEIIUBAIOIIUMUCS
PSIMBIMH

Hrorosas KOHTPOJIbHAA pa60Ta

68

[ToBTOpEeHnue, 06001EeHNE
cucTeMaru3aIys 3HaHui. Beranciienmne
YIJIOB: MEXY CKpPEIIMBAIOIIMMUCS
MPSIMBIMH, MEXY TIPSIMOU U
MJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXAY MIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

17
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https://www.yaklass.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara nudpoBbIe
Ne n/m Tema ypoka Konrtpoabusbie IIpakTnueckue bp
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 BekTtop Ha miockocTH U B 1 https://foxford.ru/
IIPOCTPAHCTBE https://www.yaklass.ru/
https://foxford.ru/
2 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB 1 1
https://www.yaklass.ru/
3 YMHOXXEHHE BEKTOpa Ha YUCIIO 1 hitps:/foxtord.ru/
p https://www.yaklass.ru/
Paznoxenune BekTopa 1o Tpém
4 HEKOMILIaHApHBIM BekTopam. [IpaBuio 1 https: /foxford.
P pam. 1p https://www.yaklass.ru/
napajuienenumena
Pemrenue 3anay, cBsA3aHHBIX C
5 MPUMEHEHUEM TTIPaBUJI JEHCTBUH C 1 1 ttps:/toxtord.iu/
P p A https://www.yaklass.ru/
BEKTOpaMHU
[IpsimoyronpHas cucTeMa KOOpIUHAT B
6 npoctpancTBe. KoopauHATEI BEKTOpa 1 https:/foxford.ru/
POCTD N ’ P pa- https://www.yaklass.ru/
[Ipocreiimue 3agaun B KOOpAMHATaX
7 VYron mexay BekTopamu. CKaasipHOE 1 1 https://foxford.ru/
MPOU3BEJICHUE BEKTOPOB https://www.yaklass.ru/
3 Brluncnenue yrioB Mex1y IpsIMbIMU 1 https://foxford.ru/
U IUIOCKOCTSIMHU https://www.yaklass.ru/
9 KoopanHaTHO-BEKTOPHBIN METOT ITPU 1

PEIICHUU Tr€OMCTPUYCCKUX 3a1a4
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KonrponsHas pabora o Teme

10 "BekTopsl 1 KOOPIUHATHI B
npoctpaHctae"
]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,

1 00pa3yromue UIHHIPHISCKON https://foxford.ru/
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://www.yaklass.ru/
MMOBEPXHOCTH
Hununapap: ocHoBaHUS U OOKOBast

12 MIOBEPXHOCTh, 00pa3yrolas 1 och; https://foxford.ru/
TJI01AIb OOKOBOM M MOTHOM https://www.yaklass.ru/
IMOBCPXHOCTHU
N3o0pakeHue muinHapa Ha
IUIOCKOCTH. Pa3BEpTKa 1uauHapa.

13 CedeHus IUITUH pa (HJIOCKOCTII:)IO https. Aot s

H N P ’ https://www.yaklass.ru/
napajuieTIbHON WIH
HGpHGH}II/IKYHSIpHOﬁ ocn III/IJ'II/IHI[pa)
Konunyeckas mOBepXHOCT,

14 o0pa3yrolne KOHMIeCKOM https://foxford.ru/
ITOBEPXHOCTH, OCh Y BEPIIMHA https://www.yaklass.ru/
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlInHA,

15 00pasyroras u 0Ch; TIOMIa b OOKOBOH ttps://toxtord. i/

pasy Um ’ A https://www.yaklass.ru/
" ITOJTHOH ITOBEPXHOCTHU
VYceu€HHBIN KOHYC: 00pa3yroIue u
ye: OBPEsY https://foxford.ru/
16 BBICOTA; OCHOBaHUS M OOKOBas
https://www.yaklass.ru/
MOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.
. https://foxford.ru/
17 Pa3Béprka konyca. CeueHust KoHyca

(HHOCKOCTLIO, napanneanoﬁ

https://www.yaklass.ru/
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OCHOBAHHUIO, U INIOCKOCTHIO,
MIPOXOISIIeH Yyepe3 BepIINHY)

Cdepa u map: ueHTp, paauyc,

https://foxford.ru/

18 aMeTp; ILIOIIA, OBEPXHOC
JIMAMETDP; TITOMHAL TIOBCPXHOCTH https://www.yaklass.ru/
cepsl
B3anmuoe pacnonoxxenue cepbl 1
https://foxford.ru/
19 IUIOCKOCTH; KacaTeJibHasl III0CKOCTh K
https://www.yaklass.ru/
cdepe; miomans cepsl
20 N3o0paxkenue cdepsl, mapa Ha https://foxford.ru/
miockoctd. CedeHus mapa https://www.yaklass.ru/
21 KomOunanwst ten BpameHus u https://foxford.ru/
MHOI'OTPaHHUKOB https://www.yaklass.ru/
MHororpaHH1K, OITMCaHHBIA OKOJIO
22 cdepsr; chepa, BEcaHHAs B https. Aot s
PRl pa, https://www.yaklass.ru/
MHOTOTPaHHHK WX B TEJIO BPALICHUS
23 Pemenue 3amau mo teme "Tena
BpauieHus"
24 O0BEM 1IMIHHIpa, KOHYCca hitps:/foxtord.ny
I 7pa, y https://www.yaklass.ru/
https://foxford.ru/
25 8
Obbém mapa i mIowanE, chep! https://www.yaklass.ru/
[Tono6HbIe Tena B MPOCTPAHCTBE.
26 CoOTHOIIEHUS MEXKTY TUIOMIAIIMHU https://foxford.ru/
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX https://www.yaklass.ru/
T
[ToBTOpEeHUE, 0600IIEHNE 1
27 cUcTeMaTHu3anusa 3HaHui. Pelrenne

3aja4 no Teme "O0beM Ten BparieHus"
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28

Konrtponsnas padora o remam "Tena
BpamieHus" u "O0bemMbI Ten"

29

[ToBTOpeHuEe, 06001ICHNE 1
cucreMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUITAHUMETPUH

https://foxford.ru/
https://www.yaklass.ru/

30

31

32

[ToBTOpEeHME, 0000IIEHNE U
cUCTEMAaTH3anWs 3HAHUKA. 3a1aun
TUTAHAMETPUHU B METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

HroroBas koHTpoJIbHAs paboTa

https://foxford.ru/

https://www.yaklass.ru/
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[ToBTOpeHME, 0600IICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTepEOMETPUH
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[ToBTOpEeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Maremartuka. I'eometpusi:10-i KJIacC: 0a30BbIN YPOBEHB:
yueOHuk/A.I.Mep3msix, [{.A. Homuposckuit, B.M. Ilonskos: mox pen. B.
E. I[Tononsckoro, Mockaa: [Ipocsemenne,2023

2. Maremaruka.l'eomerpus:11-it kiacc: 0a30BbIi ypoBeHb: yueOHUK/ A.l.
Mep3msik, . A. Homuposckuii, B.M. Ilonskos: mom pen. B. E.

ITononbckoro, Mocksa: IIpocsemienue,2023

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

1. Maremaruka.l'eomeTpusi: 10-it kiacc: 6a30BBIM YPOBEHb: METOIMYECKOE
nocooue/E.B.byniko, A.I'Mep3nak, B.b. Ilomonckuii,M.C.Axup
Mocksa:Benra-I'pad,2023

2. Maremaruxka.l'eomeTrpusi:11-i1 kimacc: 0a30BbIi YPOBEHB: METOIUYECKOE
nocooue/E.B.byniko, A.I''Mep3nsak, B.b. Ilononckuit, M.C. Axup
Mocksa:Benrta-I'pad,2023

3. Maremaruka. I'eomerpus:11-i KJIaCC: 0a30BBIi  yPOBCHB:
CaMOCTOSITEeNIbHBIE U KOHTpoJibHBIE paboTel / A.I'. Mep3mik, B.b.
ITononckwuii, MockBa: Benra-I"pad,2023

4. Maremaruka. I'eomerpus: 10-i KJIacC: 0a30BbIi  yYpOBEHB:
CaMOCTOSTENIbHbIE U KOHTpojdbHbIE padoTel / A.I'. Mep3mik, B.b.

[Tononckuii, MockBa: Benra-I"pad,2023



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HNHTEPHET

1. 1C: Ypok. Pexxum moctymna: https://urok.1c.ru/

2. Ob6naynas miatdopma oToOpakeHus BepUGUIIUPOBAHHOTO MUPPOBOTO
oOpa3oBaTenbHOr0 KOHTeHTa U cepBucoB AQO «UM3maTenscTBO

«IIpocemenue». Pexxum moctyma: https://educont.ru/

3. MoobwibHOe 3nekTpoHHOe oOpazoBanue. Ludpoas oOpazoBarenbHas
cpena ¢ UWHTEPaKTUBHBIMU OHJIAMH-KypcaMm. Pexum  gocrtyma:

https://mob-edu.com/

4. Hosas mkona. OHnalH-1IKOIa NOATOTOBKH K EI'D 1o Bcem npeameram.

Pexum nocryna: https://educont.ru/

5. Hoseiii nuck. IludpoBas oOpa3oBatenbHas miargopma. YueOHbIE
Marepuansl Uil [I€1aroroB M IIKOJBHUKOB. HTEpakTUBHBIN
Konctpyktop  ypokoB u  ynpaxHeHui. Pexum  pocrymna:

https://educont.ru/

6. OOnako 3HaHUW. VHTEpakTUBHBIE YPOKHM U LU(POBBIE JOMAIIHUE

3amanus. Pexum nocryma: https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onnaiiH-mkona B Poccuun. Pexxum noctyna:

https://foxford.ru/

8. AKmacc. ITlomnodyHknuoHanpHass  mudpoBas  cucrema  JUIs
00pa3oBaTeIbHBIX OpraHU3aIUH. Pexum JocTyna:

https://www.yaklass.ru/
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9. Globallab. ITudpoast oOpa3zoBaTenbHas cpefa COBMECTHOM MPOESKTHOM

151 HCCHCHOB&TGHBCKOﬁ JCATCIBHOCTH. Pexum AOCTYyIIa:

https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. UnTennekryanbHas oOpa3zoBaTenbHas Iatdopma i1 yUeHUKOB
U TenaroroB ¢ OmbamoTekoit oopazoBatenbHOro KoHTeHTa 1Mo PI'OC.

Pexxum moctyma: https://ibls.one/

11. Ismart. YmubBIM TpeHaXEp AJi MOBBIIIECHUS OIIEHOK. PexuMm mocryma:

https://www.ismart.org/

12. Nativeclass. Cucrema 1u(pOBBIX YPOKOB MO aHIIIMHCKOMY S3BIKY,
oOecreunBaeT ycnex peO€HKa B IIKOJIE, YUYUT TOBOPUTh U MOHUMATh

aHTJIMICKUI KaK poIHOM s13bIK. Pexxum moctyma: https://nativeclass.ru/

13. Stratum. HWutennektyanpHas mkona. L{udposas oOpasoBarenbHas
miarpopma. MHTepakTuBHble MoAenu. MHauBUayanabHas TpaeKTOpUS

oOydenust. Pexxum noctyna: http://stratum.ac.ru/ru/education/

14, Uchi.ru. HWutepaktuBHas oOpa3oBaTeibHas OHIaMH-Iatdopma.

Pexum noctyna: https://uchi.ru/

15. https://educont.ru/

16. https://urok.1c.ru

17. https://ibls.one/
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