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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO U II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATBHOIO0 M HUICAIBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUaIIUXCs, 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
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, 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 MPU PEHIEHUM 330a4 €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 — HEOOXOAMMOE YCIOBUE €ro COLMAJIbHOTO ObITHS, (dopMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATHFHO BAXKHBIX KAueCTB, MOITOMY akTyajlbHa 3ajada
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
Ir€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO MNPOAODKEHHS  O0pa3oBaHUA IO
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 OCHOBHOTO 001Iero oopazoanus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE 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"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
0 BaXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX 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 (dopMupoBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyeHHs B XOJ€ PELICHUs CTEPEOMETPUUYECKHX 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 PACIIO3HABAThH MPOSBICHUSI TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIH, NPUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAKTHUKO-OPUEHTHUPOBAHHBIX  3a]ad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yUYEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue OTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIIUXCS B Kypce CTEPEOMETPUH ITPOBOJUTCA 3a CUET PELICHMS 3a/1a4 HA CO3/IaHHE
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.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeensercs He TOJIbKO 10 COJAEPKATeNbHBIM JIMHUSAM, HO U TI0 TOJaM 00y4eHHUs
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMUA Y HaBBIKAMHU OCYUIECTBIISUIOCH MOCJIEI0BATEIBLHO 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 1Ba roga ooydyenust - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMbele. [lapamnenbHOCTh TPSAMBIX H
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: MApAIIIENbHBIE INIOCKOCTH; CBOWCTBA IMAPAIIIEIBHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeJbHbICE W TEPIEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepieHaAUKYISP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 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
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

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



Brruncienre dJ1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
II0IIaau yceu€HHoM nupamubl. [lorstue 00 o0béMe. OOBEM MUpaMuIbl, TPU3MBI.

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

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: 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/Ib OOKOBOM U TIOJIHOW MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 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 00BbEMOB Tel. Teopema 006 00béMe
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 MEPIICHINKYISIPHO OCH), CEUEHHS KOHYCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJIMHATax. YTrol Mex1y BekTopamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yHOTCH:

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 TpaXkJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIOMY U HACTOSIIIEMY POCCUHCKOM MaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUXKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKHUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH.

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 MaTeMaTHYCeCKUX 3HAHWUM Ui PEIICHUs 3a1ad 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 HAayKH W  OOIIECCTBEHHON TMPaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
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
OTpEeICHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U 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 YMO3aKIIFOUEHHI, YMO3AKIIFOUEHH 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 pemeHus y4yeOHOM 3ajaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIME MNPOTUBOpEUYUE, MpoldiIemy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH 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 BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3UYHBIX  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 CaMOCTOATEJIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh 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 UCH, HAIICJICHHbIC Ha TTIOMCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATH OPMAT BHICTYTUICHHUS
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 JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBbIE€ TITYPMbD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom hpopmuposame
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM 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;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh P PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yIbTAaTOB JESATEIbHOCTH,
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 IBYrpaHHOTO YIJIa; JUHEMHBIA yrojl ABYTPaHHOIO yrja; rpajycHas Mmepa
JBYT'PAHHOT'O yTJIa.

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

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

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

OnepupoBaTh NOHATUSAMHU: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

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.

Pemmars 3aaun Ha HaXOXKJEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

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

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATUSIMH: 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 reomeTprdeckue (HaKkThI IJIs PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaMTh TpUMEPH MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE 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 CPOPMYITHPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara 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).

OOBICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

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.

Beraucnsate  00BEMBI M TJIOMIAMM  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 COOTHOIICHHS] MEXIY TUIOMAASIMUA TMOBEPXHOCTEH 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 M MpeoOpa3oBbIBaTh 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 MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

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

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

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 nOpocTedIInEe MPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIE
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€OMETPUUYECKUX TIOHITHI M TEOpEM, anmapara aareOphl; pemaTth
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
1 BBenenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
I1 .
2 DIAMBIC H ITTOCKOUTHL B TIPOCTPAFCTED . 12 1 https://resh.edu.ru/subject/17/10/
[TapanienbHOCTh TPSIMBIX U IJIOCKOCTEH
IT
3 epHeHHHIfyMpHOCTB MPAMBIX H 12 1 https://resh.edu.ru/subject/17/10/
IIJIOCKOCTEMN
VYTriael MeXAY NPSAMBIMU U TTIOCKOCTSIMU 10 https://resh.edu.ru/subject/17/10/
5 MHororpanHuku 11 https://resh.edu.ru/subject/17/10/
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
I1 :
7 OBTOPCHHE: CCHCHITL, PacCTOAHI 4 1 https://resh.edu.ru/subject/17/11/
YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena BpameHus 12
OOBEMEBI TEN 5
BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
crcTeMaTH3aIus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosunvecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIe pecypchl

padoThI padoThI

OCHOBHBIE TTOHATHS
CTCPEOMETPHUU: TOUKA,
npsiMasi, IIO0CKOCTh,
npoctpaHcTBo. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 https://resh.edu.ru/subject/lesson/4756/

M300pakeHUS IJIOCKOCTEH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeaArHBI
oTpe3Ka

[TonsTHs: mepecekaronuecs
TJIOCKOCTH,
nepeceKaroIuecs mpsmas u
TUTOCKOCTh

IlonsTus: MepeCceKarommecs
IIJIOCKOCTH,
MEepCCCKaroImurecs npsamas u
IIIIOCKOCTh

3HaKOMCTBO ¢
MHOTOTpaHHUKAMH,
n300paxeHue
MHOT'OI'paHHUKOB Ha
pUCYHKaX, Ha
MIPOCKITMOHHBIX YEPTEIKAX



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

HavansHbie cBeieHNS 0 KyOe
U TIHpaMHUJIE, UX Pa3BEPTKH U
monenu. CeueHus
MHOTOI'PaHHHKOB

HavansHbie cBeieHUS 0 KyOe
U NIpaMUJE, UX Pa3BEPTKU U
mognenu. CeueHns
MHOT'OTPaHHUKOB

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

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

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

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

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

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

10

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPHUH:
aAKCHOMBI CTEPEOMETPUU U
CJICOCTBUA N3 HUX

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



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

11

12

13

14

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKarommecs,
napajuieNbHbIC U
CKPEILMBAIOIINECS PSIMbIE

[TapamienpHOCTH IPSIMBIX U

IUIOCKOCTEH B IIPpOCTPAHCTBC:

napajuieJbHbIe NPSIMbIE B
MIPOCTPAHCTBE;
MapajieIbHOCTh TPEX
MIPSIMBIX

HapaJ'IJ'ICJ'ILHOCTB IMPAMBIX U

IUIOCKOCTEH B IIPpOCTPAHCTBC:

[TapamienbHOCTh IPAMON U
IIJIOCKOCTH
VYTIIIBI ¢ COHANPABIECHHBIMU
CTOpOHaMU

https://resh.edu.ru/subject/lesson/6133/

https://resh.edu.ru/subject/lesson/6065/

https://resh.edu.ru/subject/lesson/6065/

15

16

17

VYros Mexnay NpsIMbIMU B
MIPOCTPAHCTBE

VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE
[TapannensHOCTH

ILTIOCKOCTEH: napaJijiCJIbHbIC
IIIIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/

18

CaoiicTBa napamienbHbIX
IJIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/

19

IIpocreiimue
IIPOCTPAHCTBEHHBIE (PUTYPHI

https://resh.edu.ru/subject/lesson/5444/



https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/5444/

Ha MJIOCKOCTH: TETPa’p,
KyO, mapajieenure/

20
21

[ToctpoeHue ceuenunit

[Toctpoenue ceueHuit

https://resh.edu.ru/subject/lesson/5444/

https://resh.edu.ru/subject/lesson/5444/

22

KonrponsHas pabora no
teme "[IpsiMble U MIIOCKOCTH
B IIPOCTPAHCTBE.
[TapaniensHOCTh NPSMBIX U
mIockocTein"”

23

[lepneHuKyIspHOCTH
IIPSIMOM U TUIOCKOCTH:
IIEPIEHIUKYIISIPHBIC ITPSAMBIE
B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/

24

25

26

[IpsimMble mapasienbHble U
MEPIEHIUKYIISIPHBIE K
IJI0CKOCTH

[IpsiMble mapainienbHble U
MEePIEHIUKYIISIPHBIE K
IIJIOCKOCTH

IIpusnax
MEPIEHUKYIIIPHOCTH
IIPSIMOM U INIOCKOCTHU

https://resh.edu.ru/subject/lesson/4757/

27

[Ipu3nak
MIEPIEHIUKYIIIPHOCTH
IIPSIMOM U INIOCKOCTHU

https://resh.edu.ru/subject/lesson/4757/

28

Teopema o npsimoit
MEePIECHANKYIISIPHON
MJI0CKOCTH



https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/5444/
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/

29

Teopema o npsamon
HEepPIEHANKYIIPHON
IJIOCKOCTH

30

Teopema o npsamon
NEePIEHUKYIISIPHON
IJIOCKOCTH

31

[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH OO0 IINIOCKOCTH,
paccToAHUE OT MPSIMOM 110
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/

32

[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH OO IINIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/

33

Ilepnenpukymsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTostHue OT MPSIMOU 10
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/

34

[lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TNTIOCKOCTH,
paccTostHue OT MPSMOU 10
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/

35

VYTIibl B IPOCTPAHCTBE: YTO
MEXKy TIPSAMON 1
MJIOCKOCTBIO



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/

36

JIByrpaHHBIN yroJl,
JIMHEHHBIN yron
JBYI'PAHHOIO yrIJla

37

JIByTpaHHBIN yroJl,
JINHEMHBIN yron
JBYI'PAHHOI'O yIJla

38

39

40

41

[lepnieH UKy ISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHINKYISIPHOCTU ABYX
IIJIOCKOCTEN
[lepnieH MKy ISIPHOCTD
IJIOCKOCTEH: MPU3HAK
MEPIEHINKYISIPHOCTU ABYX
IIJIOCKOCTEN
[lepnieH UKy IAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEN

Teopema o Tpéx
MEPIEHIUKYIISIpax

https://resh.edu.ru/subject/lesson/4748/

https://resh.edu.ru/subject/lesson/4748/

https://resh.edu.ru/subject/lesson/4748/

42

Teopema o Tpéx
MEPIEHIUKYIIApax

43

44

Teopema o Tpéx
MEePIIeHINKYIIIpax
KonrtponbHas pabora no
TeMaM
"[lepneHIUKYISIPHOCTD
NPSIMBIX U IJIOCKOCTEN" 1



https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/

"VTIbl MEXKAY IPSIMBIMU U
miockocTsamMu"”

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOI'OTPaHHUKA

https://resh.edu.ru/subject/lesson/6018/

46

[Ipusma: n-yronpHas

IIpU3Ma; TPaHU U OCHOBAHMS

MIPU3MBIL; IIpsIMas U
HAaKJIOHHAs [IPU3MBI;
OOKOBast U OJIHAS
IIOBEPXHOCTD MPU3MBI

https://resh.edu.ru/subject/lesson/5443/

47

[Tapamnenenunen,
MIPSIMOYTOJIbHBIN
napajuieJIenuIe] 1 €ro
CBOMCTBa

48

49

[Tupamuga: N-yronbHas
nUpamMua, TpaHu 1
OCHOBaHHE MTUPAMU/IBL;
OOKOBas U IOIHAs
MOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHAsA U yCEUEHHAS
nupamuaa

[IpaBunpHbIE
MHOT'OTPaHHUKHU: TIOHATHE
MPaBUIILHOTO
MHOTOI'PAHHUKA;

https://resh.edu.ru/subject/lesson/5866/

https://resh.edu.ru/subject/lesson/4023/



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/

50

MIpaBWJIbHAS MTPU3Ma U
MIpaBUIIbHAS ITHPAMKJIA;
MPaBWIIbHAS TPEYTOJIbHAS
MUpaMKJIa ¥ TPABUIbHBINA
TeTpa’ap; Kyo
IIpencrasnenue o
IIPaBUIIbHBIX
MHOTOTpaHHHKAX: OKTadIp,
TOJICKadP U UKOCAIP.

https://resh.edu.ru/subject/lesson/4023/

51

52

53

Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH,
HPSIMOHi, MIIOCKOCTH.
DneMeHThl CHMMETPUH B
MUpaMUIax,
napajesenunenax,
MIPaBUJIbHBIX
MHOTOTpaHHUKAX

Boruncnenue 21eMeHTOB
MHOTOI'PaHHHUKOB: pEOpa,
JaroHaliu, yrJibl

[Tnomans 60koBOM
MOBEPXHOCTH U TIOJTHON
MOBEPXHOCTHU MPSIMOMN
MIPU3MBI, TUTOMIA]Th
OCHOBaHHH, TEOpEMa o
OOKOBOI MTOBEPXHOCTH
NPSAMON MPU3MBbI



https://resh.edu.ru/subject/lesson/4023/

ITnowans 0OKOBOMI
ITOBEPXHOCTH U
MMOBEPXHOCTH IIPAaBUIIBHOM

54 MUPaMU/IbI, TEOpEMa O 1
Iomaau OOKOBOH
IIOBEPXHOCTU yCECUEHHOU
T PAMH/TBI
55 KonTponbHas pabota no 1
Teme "MHororpaHHuku"
56 [TonsiTre 06 06bEME 1 https://resh.edu.ru/subject/lesson/4904/
57 O0BEM TUpaMuIBI 1
58 O0BEM nupamMuIbI 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupaMuIbI 1
61 O06BEM IPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/
62 O0BEM npu3MBbI 1 https://resh.edu.ru/subject/lesson/5629/
63 OO0BEM TTPU3MBI 1 https://resh.edu.ru/subject/lesson/5629/
KonTponbHas pabota mo
64 teMe "O0BEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE
65 CUCTEeMAaTH3aIHsI 3HAHHA. 1
[TocTtpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEeHNE
66 CUCTeMAaTH3alusl 3HAaHHH. 1

Brruucnenue paccTosHUMN:
MEXJy IByMsI TOUKaMH, OT



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/

TOYKHU J0 NPSAMOM, OT TOUYKHU
710 IJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
IPSIMBIMU

67

Hrtoroas KOHTpoOJIbHAS
pabora

68

[ToBTOpEeHHE, 0000IIEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Brruucnenue yrios: Mexnay
CKPEITUBAIOIINUMHUCS
MPSIMBIMU, MEXITY TIPSIMOU 1
IIJIOCKOCTBIO, ABYTPAHHBIX
YIJIOB, YIJI0B MEXY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68




11 KJIACC

Ne i/t

Tema ypoka

Cdepa u map: uUeHTp, paanyc, IuaMeTp;
TUTOIIA b IOBEPXHOCTH CHEPHI
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

Hunuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKON
IMOBEPXHOCTHU, OCb HI/IJII/IHI[pPIqCCKOfI
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIIa s OOKOBOM M IOJHOM
MMOBEPXHOCTH

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJIY TIEPIICHANKYISIPHON OCH
IUAJTUHIPA)

KoHnnyeckast noBepXHOCTB,
o0pa3yronne KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IIOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIMHA,
o0pa3yroIias ¥ 0Ch; IIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, NapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MPOXOsIIeH yepe3 BEpUINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPAaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsrl; cepa, BOUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00béMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIMHIIpa, KOHYyCa

15

16

OO6béM 1mapa ¥ miomaiab chepol

[Tomo6HbIE Tena B MPOCTPAHCTBE.
CoOOTHOILIEHUS MEXKTY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX
Ten

17

KonrtponsHas pabora o temam "Tena
Bpamenus" u "O0beMbl Ten"




Bekrtop Ha mmockocty U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [Ipasuio
napajuiesienuneaa
Pemienue 3aa4, CBI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBUJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJUHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aauu B KOOpMHATAX

24 VYron mexay Bektopamu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB

o5 Brranciienue yrioB MeXy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO/] TpH
peLIeHNH TeOMETPHUECKUX 3a1a4
KonTponbhas pabota no teme

27 "BekTophl 1 KOOpAUHATHI B
npocTpaHcTae”
[ToBTOpeHmE, 0600IIEHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpeHmE, 0600IIEHNE U

cucreMaTu3anus 3Haguii. OCHOBHEBIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 CUCTEMaTHU3aIlUsl 3HaHHUH. 3a1aun 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHuE, 0600IIEHNE 1

31 cUcTeMAaTH3anus 3HAaHUH. 3a1aun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucTeMaTtu3aius 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIbHASA paboTa 1

34 [ToBTOpEeHue, 0606meHI/vIe u 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MaTtemaTrka: anrebpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

* E.M.PaGunoBuy. 3a1aun U ynpakHEHUs Ha TOTOBBIX uepTexax. 10-11 kmaccsl.
I'eomerpus. — M.: Nnekca, XaposkoB: ['umnHazus, 2019

* b.I'.3uB. ['eomerpus: nnaktnueckue marepuansl aig 10-11 ki.-10 uzg.-M.:

[Tpocsemienne, 2018.-128c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

« http://metodsovet.moy.su/

* http://nsportal.ru

« http://pedsovet.org

* http://www.1september.ru/

* http://zavuch.info/

« www.metod-kopilka.ru

* Caiit ®UITN

https://resh.edu.ru/subject/17/10/



[Ipunoxenue

K paboueii mporpamme

no nmpenMery «MaremaTtuka: aiareépa u

Haydajia MaTCMAaTUYCCKOI'0 aHajin3a, rcoOMCTpus»

MyHununajbHoe 010/1:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue

«Cpennss mkosa Ne 98»

PaccMoTpeHa Ha 3aceaHuu VTBepKIeHbI
IIIMO martemaTHKH, TEXHOIOTHH,

MHPOPMATHKH npuka3zom No «_»

2023 r.

IIpotokom Ne « » 2023 1.

KOHTpOJIbHO-I/ISMepI/ITeJ'IbHBIe MaTepuaJbl

no yueoOHomy npeamera «I'eomerpusi. bazoBbiil ypoBeHb)»

s ooyuarommmxest 10-11 kmaccoB

C. C. BangapbeBa

YUUTEIIb MAaTEMATUKH

BBICHIAA KaTCrOpHs



KonTpoasnas padora Nel

Tema: «HpﬂMHe " IINIOCKOCTH B ITPOCTPAHCTBE. HapaJ'IJ'IeJ'IBHOCTB MMpsAMBIX U IUIOCKOCTEH».

Ieab: npoBEpUTH YPOBEHb YCBOCHHUE 3HAHUM 110 TEME:

- SHAHUA U YMCHUA NPUMCHATD IIPU PCIHICHUU 3aaa4 OIIPCACICHUA U IPU3HAKU
napajiCJIbHBIX NPAMBIX, MAPAJIJICIIbHBIX Hp?IMOfI " IIJIOCKOCTH, HHOCKOCTGP'I;

- yMeHue 0hOpMIISTh PUCYHKH IO YCIOBHIO 3a]1a4H;

- YMCHHC O(bOpMJ'IHTB PELICHUC 3aaa4H.

| Bapuanr.

1. U3BectHO, uto Touku A, B, C, D nexar B omxHO# tutockoct. Onpeenure, MOTyT JIH
npsimbie AB u CD:

a) ObITh apaJJICTLHBIMHU; ;0) TIepeceKarbes

B) OBITh CKPEIUBAIOIUMHUCS.

2. Yepes cropony AD uetsipexyroasauka ABCD
MpOBeJIeHA ITOCKOCTh o. M3BecTHO, uto £ BCA = £ CAD.
Hokaxwure, uto BC napamiensHo o.

3.Ksagpar ABCD wu tpanenus BEFC ne nexar B ogHoi miiockoctu. Toukun M u N cepeauabl
otpe3koB BE u FC cooTBeTcTBEHHO.

a) mokaxwure, uto MN mapamiensuo AD / \

0) Haiinure MN, ectu AD=10 cm, EF=6 cMm. a / \"

4. Ha cropone AD napamienorpamma ABCD 5 -
BbIOpaHa Touka A1 Tak, yto DA1=4 cm. [lnockocTs,

napasienbHas nuarosanu AC, IpoXoIuT yepes
Touky A1 U niepecekaet cropony CD B Touke Ci.

a) Hokaxure nogobue tpeyronpHukos C1DA1 u ABC
0) Haiinure AC, eciu BC=10 cm, A1C1=6¢cMm.

5. InockocTth o nepecekaeT ctoponsl yriia BAC B Toukax A1 u Bi, a mapamienbHas eit
TJI0CKOCTH B B Toukax Az u Bo. Haitnure A2B2 u AA2, eciu A1B1=18, AA1=24, AA>=%3A1A0.




Il Bapuamnr.

1. U3BectHO, uto Touku A, B, C, D He nexxat B 01HOMU MII0CKOCTH. OnpeienuTe, MOTYT JIU
npsimbie AB u CD: B c

a) OBITh TapAJIJICITbHBIMH; 0) rmepecekarbcs;

B) OBITh CKPEIIUBAIOIITUMUCS.

2.Uepes croporny AD uetsipexyroiapauka ABCD

IpOBE/IeHA IJIOCKOCTH 0. MI3BeCTHO, 4TO

Z ABC + £ DAB = 180° . [lokaxwuTte, uro BC mapamiensHo o.

3. Tpeyronsuuk BEC u npsimoyronsauk ABCD ne nexat B oanoit miuockoctd. Touku M u N
cepenunbl otpeskoB BE u EC cooTBeTcTBEHHO.

a) nmokaxure, uro AD nmapamiensno MN
0) Haiinure AD, ectu MN=5 cm.

4. Ha cropone BC nmapamnenorpamma ABCD BriOpana Touka Ci

tak, yto C1B=3 cm.Ilnockocts mapamnensHas nuaroHanu AC, C

npoxoaut uepe3 Ci1u nepecekaer ctopony AB B Touke Az.

a) Hokaxwure nogodue tpeyronsaukoB ADC n C1BA; A D
0) Haitnure AD, ecmu A1C1=4 cm, AC=12cm.

5. Inockocth o mepecekaeT croponbl yrima BAC B Toukax Ai m Bi, a mapainenpHas ei
MJIOCKOCTH B B Toukax Az u Bo. Haitnure AA2 u ABg, ecniu A1A2=2, A1A=12, AB1=5.

Pacnpenesienue 3aJaHNH 10 COAEPKAHNIO M YPOBHIO C10KHOCTH

ConepxarenbHas Bocnpous- | [Ipumene- | Materpanus | [IponentHoe
BEJICHUE HHE 3HAHUU
JTUHUS . . COOTHOILIEHUE
3HAHUU 3HAHUU
B TEKCTE
Pacnonoxenne npsMbIX B Nel Ne 3 40%
MIPOCTPAHCTBE
Pacnonosxenne npssMoi U TII0CKOCTH No2 Ne 4 40%
[TapannensHbIE IOCKOCTH No 5 20%




[IporieHTHOE COOTHOIIIEHUE 3a/ITaHUI 40 % 40 % 20 % 100 %
Cneundukanus 3aJaHuid 1 KPUTEPUN OLlEHUBAHMS
No XapakTepucTUKa [IpoBepsiemble 3J1EMEHTHI bann 3a ba 3a BbI-
3aJlaHus BBIMIOJIHEHHE | MTOJIHEHUE
3az1a
poBepsieMO- | 3aJlaHus
HUS
r'O AJIEMEHTa
1 Pacnomoxxenue 3HaHUE ONpECTICHUS. 1 Oamn
IPSIMBIX B 5
. 3 Gamna
HpOCTPAHCTBE. Jlornueckoe 000CHOBaHUE OTBETA 2 Gamna
2 Pacnonosxenue 3HaHUe MpU3HAKa NapaieIbHOCTH 1 Gamn
IPSAMON U IPSIMOM U TUIOCKOCTH.
3 Gamna
MJIOCKOCTH.
Odopmienue pemieHus 3aauu. 2 Gamna
3 Pacnonosxenue 3HaHUe MpU3HAKa NapaieIbHOCTH 1 Gamn
IPSIMBIX B MIPSIMBIX.
MIPOCTPAHCTBE.
CBOMCTBO CpeJIHEM JIMHUMU. 2 Oamia
5 6annos
Odopmrenue pemieHus 3aaauu. 2 Gamna
4 Pacnonoxenue Brinonnenue ueprexa mno 1 Gamn
npsIMOM U YCIIOBHIO 33]1a4H.
MJIOCKOCTH.
CaolicTBa psAMOM NapauieIbHON 1 6ann
5 6annos
MIJIOCKOCTH.
[Tomo6ue TpeyroJbHUKOB. 1 Gamn
Odopmienne pereHus 3a1a4uu. 2 Gamma
5 CaolicTBa BrinosiHeHue yepTexa no yCIOBHIO 1 Gamn
napauieIbHbIX 3a/1auu.
IIJIOCKOCTEM.
[Tonob6ue TpeyroabHUKOB. 2 Ganna
5 6annos
Odopmienne pereHus 3a1a4uu. 2 Gamma

Kpurepun onenuBanus:

1-10 6amwnoB — «2»

11-15 6amnoB — «3»

16-19 0amnoB — «4»

20-21 6amn

—«5»




KonTpoasnas padora Ne2

Tema: «IlepieHAMKYJISIPHOCTH NPAMBIX M IIOCKOCTEH IJI0OCKOCTEI.

Ienb: IpoBEpUTH YPOBEHb YCBOCHHS:

- 3HaHWSI U YMEHMS IPUMEHATH [IPU PELICHUM 3a/1a4 OIIPEEICHUE, IPU3HAKU U CBOMCTBA
NEPIEHANKYISIPHBIX INIOCKOCTEN;

-YMCEHUA ONPEACIIATh PACCTOAHNUEC MCKAY CKPCIINBAOIMUMUCS IIPAMBIMHU, YIJIbI MCKIAY
IIJIIOCKOCTAMU

- YMCHHC BBIIIOJIHATH YCPTCIKHU 10 YCIIOBUIO 3a1a49H;

- YMCHHC O(i)OpMJ'IHTB PCUICHUC 3a1a4H.

I Bapunanr.

1. Ilpsimas SA mpoxoaut yepe3 BepiinHy npsimoyroiabHuka ABCD u nepnenaukynspHa ero
cropoHam AB u AD. Jlokaxure nepneHukyasipHocTs miockocteit: SAD u ABC.

2. Peopo xkyda ABCDA1B1C1D1 paBHo 4. Haitnute paccrosiaue mexay npssmeiMu AB u CCy.

3. IlnockocTu paBHOOeIpeHHBIX TpeyronbHukoB ABD n ABC ¢ 06muM ocHOBaHuEM
nepnenaukynsapasl. Haitaure CD, ecnu AD=v31 cm, AB=6 cm, ZACB=60°.

4. [lepneHIMKyJsIpHbIE TIIOCKOCTHU o U B mepecekarotes no npsamoit L. Otpesku OA u OB
JIeKaIMe Ha MIIOCKOCTAX O U 3 COOTBETCTBEHHO, NEPIEHIUKYIISIPHBI TpsiMoi L, a ux o6mumii
koHnell — Touka O nmexut Ha npsimoit L. Halimute AB, ecmm OA=20 cm, OB:AB=12:13

5. Yepes Bepmnny B paBHOOeapenHOT0 TpeyronpHka ABC npoBeaeHa miocKkocTsb,
napauiensHas ocHoBaHuio AC. HaiiauTe yriipl HakiioHa O0KOBBIX CTOPOH K ATOM MIIOCKOCTH,
ecnu ocHoBaHHe AC=12 cM U yAaJIeHO OT JaHHOM IUIOCKOCTH Ha 5 CM, a IJIOIIA (b TPEYTOJIbHUKA
paBHa 48 cm2,

II Bapuanr.

1. Ilpsimast SA ipoxoauT vepe3 BepmmHy npsimoyroiabHuka ABCD u nepneHIuKkysipaa ero
ctopoHam AB u AD. JlokaxxuTte nepneHauKyIspHOCTS T1ockocTeii: SAB u ABC.

2. Pedpo xkyba ABCDA1B1C1D1 paBno 4. Haiinute paccrosuue mexay npssmbiMu CC1 u BiD1.




3.ITnockocTd  paBHOOENPEHHBIX TPEYTOJIHHUKOB

neprieHaukysapasl. Haiinure CD, eciu AD=10 cm, AB=16 cm, LCAB=45°.

yJaJIeHa OT JaHHOM IJIOCKOCTH Ha 5 ¢M, a TuIomaapr pomoOa paBHa 96 cM2.

ABD u ABC c¢ o00mmM OCHOBaHHUEM

4. TlepneHOUKYISpHBIE MJIOCKOCTH o U [ mepecekatorcss mo npsimoit L. Otpesku OA u OB
JIeKAITUE Ha TUIOCKOCTSIX o0 U 3 COOTBETCTBEHHO, MEPIEHAMKYISPHBI mpsiMoit L, a ux oOmimii
koHel — Touka O nexuT Ha npsimoit L. Halimute AB u OB, ecmu AB=40 cm, OA:OB=3:4

5. Uepe3 Bepmuny A pomba ABCD mnpoBenena 1uiockocTh, mapaivienbHas awaronanu BD.
Haiinure yrael Hakinona ctopoH AB u AD k 3toit muiockoctu, ecnu quaronains BD paBna 16 cm u

Pacrlpe)]e.ﬂemle 3aJjaHuH 1O COACPKAHNIO U YPOBHIO CJIOKHOCTH

ConepxarenbHas Bocopous- | [Ipumene- | Muaterpanus | [IpouentHoe
BEJCHHUE HHE 3HAHUU
JTUHUS . . COOTHOILIEHUE
3HAHUU 3HAHUU
B TEKCTE
[lepnenauKynsipHBIE IIOCKOCTH Nel Ne3.4 60%
Paccrosinue mexay No2 20%
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU
VYron Mexay npsMoi U IIOCKOCThEO No5 20%
[TporieHTHOE COOTHOIICHUE 3aIaHHH 40 % 40 % 20 % 100 %
Crnenunduxanus 3aaHuil 1 KPUTEPHUH OLCHNBAHUS
No XapakTeprucThkKa [TpoBepsiemble 3J1IEMEHTHI bann 3a ba 3a BeI-
3a/1aHus BBITIOJTHEHHUE | TTOJIHEHUE
3ana
MpoBEpsIEMO- | 3aJlaHus
HUS
T'O DJIEMEHTa
1 [Tpu3nak BrinonHnenue ueprexka o ycIoBUIO 1 6ann
NEPIECHIUKYISIPHOCT | 3a/1a4H
. 3 6amna
U TIOCKOCTEN
[Ipumenenune npusHaKa 1 6ann
MEPIECHIUKYISIPHOCTH TUIOCKOCTEH
OdopmieHne penieHus 3a1a4n 1 Gamn




Paccrosinne mexnay

OrnpezenieHne pacCTOSIHUE MEXTY

1 6amn

CKPELIMBAIOIIMUMUCS | CKPEUIUBAIOIIUMHUCS IPSIMBIMU
3 Gamna
PSIMBIMHU
OdopmieHne penieHus 3a1a49n 2 Gamna
[lepnienaukymspubie | 3HaHWE U TPUMEHEHUE CBOWCTB 2 Gamna
MJIOCKOCTH MEePHEHIUKYISPHBIX MIOCKOCTEH
BrinosiHeHue nocrpoeHus 1 Gamn
5 6annos
Odopmienue penieHus 3a1a9u 2 Gamnta
CaolicTBa BrinosiHeHue yepTexa no yCioBHUIO 1 Gan
napauiebHbIX 3a/1a4u
IJIOCKOCTEN
[IpumeHneHue cBOICTB 1 Gamn
. 5 6amnoB
napajieNbHbIX TIOCKOCTEH
CocraBneHue ypaBHEHUS 1 Gamn
Odopminenue perieHus 3a1a4u 2 Gamna
Yron mexmy Brinonnenue yeprexa mo ycioBHIO 2 Gamna
MNpSIMOU U 3a/1auu
MJIOCKOCTBIO
Haxoxnenue yrios 2 Ganna
5 6annos
Odopmenue pemieHus 3a1auu 1 Gamn

Kpurepun onenuBanus:

1-10 GammoB

11-15 6ammoB — «3»

16-19 6amnoB — «4»

20-21 0amn

—2»

— «5»




KonTpoasnas padora Ne3

Tema: «KMHOTOTPAHHUKI.

Ileb: IpOBEPUTH YPOBEHb YCBOCHHE 3HAHUN 110 TEME:
- 3HAHME YIEMEHTOB IPU3MBI; TUPAMUIBI
- YMEHHME HaXOJUTh 3JIEMEHTBI IIPU3MBI; TUPAMHU/IBI
- (hopMyIIBI TUTOIAAM OOKOBOW M MOJIHOM MOBEPXHOCTEH MPU3MBIL; TUPAMUIBI

- YMEHHs peniaTh 3a1a4i Ha IPUMEHEHUE TEOPETUYECKUX 3HAHUM I10 TEME.

I BapuanT.

1.CTOpoHBI OCHOBaHHMSI IPSMOTO MapalljiesieNuIeaa paBHbl 3 CM U 5 CM, yToll
MEXIy HUMH paBeH 60°. BoJipIas 1MaroHaib napasuienenumnena pasua 10 cMm.
Haiitu 6oxoBoe peOpo mapasienenumnena.

2.B ocHOBaHMM NPSAMOU TPEYTrOJIbHON MPU3MBI JIEKUT IPSAMOYTOJIBHBIH
TPEYTOJIbHUK C KaTeTaMH § cM 1 6 cM. Omnpenienure O0KOBOE pedpo MPU3MBI,
ecyIH oAb G0KOBOM MOBepXHOCTH paBHa 120 cM?.

3. B mpaBWIBHOM YETHIPEXYTOJIBHON yCEUEHHOW MUPAMHUJIE BBICOTA paBHA 2 €M, a
CTOpPOHBI OCHOBaHM# 3 1 5 cM. HaliguTe mMoJIHy10 NOBEPXHOCTh MUPAMUBI.

4. B npaBuUIbHOI TPeyronbHO# nupamuse 60KoBas MOBEPXHOCTh paBHa 27 cM2, a
nepumeTp ocHoBaHus — 18 cM. Halinure anodemy u miIockuii yroi npu BepIivHe
OUPaMUJIBI.

II Bapuanr.

1.B ocHOBaHMM MPSAMOI TPU3MBI JIEKUT PABHOOEIPEHHBIN TPEYTOIBHUK C
OCHOBaHMEM 5 cM. Bricota nmpusmsl — 3 cMm. OnpeaenuTe miomaab CeYeHUs
MPU3MBI [UIOCKOCTBIO, MPOXO/SIIEH Yepe3 OCHOBaHUE PaBHOOEIPEHHOTO
TPEYTOJIbHUKA U ITPOTUBOIIOJIOKHYIO BEPIINHY BEPXHETO OCHOBAHHUS IPU3MBI,
€CIIM TMaroHalii paBHBIX OOKOBBIX TpaHEi paBHBI 6,5 cM.




IIOBEPXHOCTH ITPU3MBI.

2

BECPIIMHE MTUPAMUIBI.

2.0OcHOBaHUEM IIPAMOTIo MnapaiClICurIcaa ABjasaCeTCsa pOM6 C AMaroHaJisiMu 6 cMm

u 8 cM. [luaronans 60koBo# rpanu paBHa V61 cMm. Onpenenute O0KOBYIO
3. B mpaBuiibHOM yCe4EHHOM YEThIPEXYTOJIbHON MUPAMUJIE CTOPOHBI OCHOBAHUM
8 u 2 M. BricoTa paBHa 4 M. Haiinure nojHyt0 NOBEpXHOCTh MUPAMUBI.

4. B npaBuiabHON TpeyroibHON NUPAaMU/IE MOIHAS IOBEPXHOCTH paBHa 16V 3

cM?, a rTomapk ocHoBaHus - 4v3 cm?. Haiinure anodeMy U IIIOCKHA yron mpu

Pacnpelleﬂelme 3aJaHuH MO COAECPKAHUIO U YPOBHIO CJI0KHOCTH

ConepxarenpHas Bocnpous- | IIpumene- | Muaterpanus | [IponentHoe
BEJICHUE HHUE 3HaHUHI
JIUHUS . . COOTHOLICHUE
3HAaHUU 3HAaHUU
B TEKCTE

Haxosxenne 351eMeHTOB Nel, 25 %

PU3MBI

ITnomane 60KOBOM Ne2 25%

ITOBEPXHOCTHU MTPU3MBI

ITnomane mosHoM Ne3 25%

ITOBEPXHOCTH YCEUEHHON

MUPAMU/IBI

ITnomans OOKOBOH U Ned 25%

ITOJIHOM ITOBEPXHOCTHU

MUPAMU/IBI

[IporieHTHOE COOTHOIIIEHHE 25% 50% 25% 100 %

3a1aHUI

Crneuuduxanus 3aJaHuil U KpUTEPHUH OLEHUBAHUSA
Ne XapakTepucTuka IIpoBepsieMble 2JIEMEHTBI bain 3a bain 3a BbI-
3a/1aHUS BBIIIOJIHEHHWE | TOJIHEHUE
3aJ1aH
MIPOBEPSIEMO- | 3aJJaHUs
us
r'O JJIEMEHTA




Haxoxnenue [TocTpoenue uepTexa mo 1 Gamn
AJIEMEHTOB MPU3MBIL. | YCIOBUIO 33JJa4H.
5 6anos
3HaHUE JIEMEHTOB MPU3MBI. 1 G6amn
VYcraHoBieHUE CBSA3U MEXKITY 2 Oamia
JTAaHHBIMU B 3a7a4e.
OdopmieHue pemeHus 3a1aHus. 1 Gamn
[Tnomane 60KOBOI [TocTpoenue uepTexa mo 1 Gamn
MMOBEPXHOCTHU YCIIOBUIO 3a/1a4H.
5 6amnos
MIPU3MBI.
[TpumeHeHue TeopemMbl 1 Gamn
[Tudaropa.
3uanue Gpopmyssl 60KOBOI 1 Gan
MOBEPXHOCTHU IIPU3MBIL.
YMeHune npuMeHsITh GopMyIy 1 Gamn
[IPU PEIICHUU 3a]]a4u.
Odopmienue perieHus 3a1aHusl. 1 Gamn
[Imomaae momHOM YMeHue cTpouTh YCEUEHHYIO 1 Gamn
MTOBEPXHOCTH MTUPAMHTY.
YCEYEHHOU
3Hanue GOpMyJIbl TIIOIIATH 1 Gamn
MUPaMHUIBI. v(b pMy man 5 GaIOB
OOKOBOI1 MOBEPXHOCTH
YCEYEHHOU NMUPAMHUIbI
3HaHue (HopMyIIbl TUIOMIATU 1 Gamn
MOJTHOM MOBEPXHOCTHU
YCEYEHHOU NMUPAMHUIBI
YMeHue npuMeHsTh HopMyJIbl 2 Gamna
MIPH PEIICHUH 3a]a4u.
[Tnomaas 60koBOM U | YCTaHOBIEHUE CBSI3U MEXIY 1 Gamn
MTOJTHOM JAHHBIMU B 337a4e.
MMOBEPXHOCTH
3Hanue GopMyJbl IIJIOIIATN 1 Gamn
MUPAMHUIBI. fb pMYy man 5 GATIOR
OOKOBOI TOBEPXHOCTH
MUPAMHU/IBI.
3Hanue GopMyIIbl IUIOMIAIH 1 6ann

MOJIHOM TOBEPXHOCTHU
MMAPAMUIBL.




YMmenue npuMeHsTs GopMyJIbl
IIPU PEIICHUH 3aJ]auu.

2 Oamna

Kpurepun oueHuBanus:

1-9 basuioB  — «2»
10-13 6amnoB — «3»
14-18 6amnoB — «4»

19-20 6amw10B — «5»




KonTtposbnas padora Ned

Tema: «O0BLEMBI TE.

Lenab: npoBepuTh YPOBEHb YCBOCHHUE 3HAHUMN IO TEME

- 3HaHuE (POPMYII ISl BBIYUCICHUS 00BEMOB IPU3MBI, TUPAMHUIBI, YCEUEHHON
MAPaMU/IBL,

- YMEHHE HaX0UTh 00BbEMBI MHOTOTPAHHUKOB;
- YMEHHE YCTaHOBUTbH CBA3b MEXIY JaHHBIMH B 33]1a4e

- YMCHUS BBIIOJHATH YCPTECKU 110 YCIOBUIO 3aJ1a4H,

I BapuamnT.

1.OcHOBaHMe MPSIMO MPU3MBI - TPSIMOYTOJIBHBIN TPEYTOJBHUK C KaTeTaMu 3CM | 4 CM.
Juaronans O0KOBOI rpaHu, CoJieprKalllel THIIOTEHY3Y TPEYTOJIbHUKA, paBHa 13 cwm.
Haiinure 06b€M MpU3MBL.

2.Haitnute 006EM upamMuibl, B OCHOBAaHUU KOTOPOH JISKHUT MapajuieIorpaMM co

cTopoHamu 2cM B V3 cM n yriaoM Mexay Humu 30°, eciu BHICOTa MUPAMUIBI PaBHA
MEHBIIIEW JUaroHaJId OCHOBAHUS.

3. BricoTa nunuHapa paBHa 5 cM, a AuaroHaib oceBoro cedeHus — 13 cm. Haiitu 00BpEM
HAJIMH]IPA.

4. O6pazyromas kKonyca paBHa 10 cM, a momaas ero 60KOBOI MOBEPXHOCTH paBHa - 607.
Haiitu 005EM BIEICAHHOTO B KOHYC TI1apa.

II Bapuanr.

1.OcHoBaHMe NPSAMOI MPU3MBI — PaBHOOEAPEHHBIN TPEYTOJIBHUK, B KOTOPOM OOKOBast
CTOpOHA paBHA 5 CM, a BBICOTA, MPOBEAEHHAS K OCHOBAHUIO, - 4 cM. /[naronanb 60KOBOI
TpaHH, COAEpIKaIlell OCHOBaHHUE TpeyrojbHuKa, paBHa 10 cM. Haiinure 00bEM Mpu3MBI.




HWJIMH]IPA.

mapa.

2.Haitnute 00bEM nupamMuabl, B OCHOBAaHUU KOTOPOH JISKHUT TMapajuiejiorpaMM ¢

JuaroHajaisiMHu 4cmu 2\/§ CM, €CJIM YI'OJI MKy HUMH paB€H 300, a BbICOTA IMUPaMHU/JIbI
paBHa MCHBIIICH CTOPOHC OCHOBAHMU.

3. Pagnyc nunmuHapa paBeH 4 cM, a TuaroHainb oceBoro ceueHus paBHa 10 cm. Haiiti 00bEM

4. O0péM KoHyca paBeH 128w, a ero Beicota — 6. Halimute 00bEM OIMCAaHHOTO OKOJIO KOHYCa

Pacnpelleﬂeﬂne 3aJaHuH MO COACPKAHUIO U YPOBHIO CJI0KHOCTH

CopnepxarenbHas Bocnpous- | IIpumene- | Muaterpanus | [IponentHoe
BEJICHUE HHUE 3HAHUI
JIMHUS . . COOTHOLICHUE
3HaHUI 3HaHUI
B TEKCTE
Boruncnenue o0bEMa mpu3Msl Nel 25 %
Haxoxnenue o0bEma nupaMubl No2 25%
O0béM UIHHIpa Ne3 25%
BnucanHble 1 ONIMCaHHBIE Tella U UX Ne4 25%
00BEMBI
[IpolieHTHOE COOTHOILIEHUE 3a/IaHUI 50 % 25 % 25% 100 %
Crneuunpukanus 3aJaHuil ¥ KpUTEPHUH OLCHUBAHUSA
Ne XapakTepucTuka IIpoBepsieMble 2JIEMEHTBI bain 3a bain 3a BhI-
3a/laHus BBITIOJTHEHUE | TOJIHEHUE
3az1a
IIPOBEPSIEMO- | 3aJIaHUS
HUS
ro 2JIEMEHTA
1 Brruncienue [TocTpoeHune yepTexa 1o yCiaoBHUIO 1 Gamn

00BbEMa MPU3MBI.

3aa4d.




JaHHBIMH 3a1a4H.

3HaHue HOPMYJIIbI BBIYUCICHUS 1 Gamn 5 GaioB
00BbEMa MPU3MBI.
VYcraHoBieHUE CBSA3U MEXKITY 2 Oama
JTAaHHBIMU B 3aJa4e.
OdopmieHue pemeHus 3a1aHusl. 1 Gamn
2 Haxoxnenue [TocTpoenue uepTexa 1o yCiaoBHUIO 1 Gamn
o0bEMa nupamMuabl. | 3aJa4u.
5 6amos
3uanue HopMyIbl BEIYUCICHUS 1 Gann
00BEMa mupaMubl.
YMeHne HaxoIuTh TUIOIIAh 1 Gann
napasuiesiorpaMma.
3Hanue HopMyibl TEOPEMBI 1 Gamn
KOCHUHYCOB.
YMeHue npuMeHsITh GOpMYJIbl IPH 1 Gann
peIlIeHUH 3a]auu.
3 O0BEéM nuMHapa. DJEeMEHTHI HWINHAPA. 1 6amn
Teopema IIudaropa. 1 Gamn
dopmyna 00bEMA UIHHIPA. 1 Gamnn 5 GamioB
Odopmienue pereHus 3a1aHusl. 2 Gamna
4 Bnucannsliii (onu- [TocTpoeHue yepTexa Mo yCcioBHIO 1 Gamn
CaHHBIN) B 1IAp 3a/1a4n.
KOHYC.
dopmyna 06bEMa KOHYca. 1 6ain
5 6annos
®opmyna 06bEMa mapa. 1 6amn
YcTaHOBIIEHUE CBS3H MEXKIY 2 Ganna

Kpurepun onenuBanus:
1-9 basoB — «2»
10-13 6amoB — «3»

14-18 6amoB — «4»




19-20 6am10B — «5»



		2024-02-22T13:25:01+0700
	Рыженков Игорь Валерьевич




