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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 TpPEOOBaHUN, NPEABSIBISIEMBIX 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 PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUICANBHOT0, XapaKTepe OTpPaXEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallud 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 MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 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, YCIOBHE YCIELIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM U3 TPO(PECCHOHATHPHO BaXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NPOAODKEHHS  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 OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs 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 BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX 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 (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

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 OKPY’KAIOIIETO 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;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCykAeHHs B XOJA€ PELICHUS CTEPEOMETPUUYECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEI0BATENbCKIUX YMEHUN, KPUTHUHOCTH
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  TMPEIMETOB,  MPOSBICHUA  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET NPOTEKaHNE UHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K AabHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX ITPEICTABICHUMN Y
yYaIIUXCS B Kypce CTEPEOMETPUH MPOBOJUTCS 3a CYET PELICHUS 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHue 00pa3oM — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICJIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell mporpamMmbl, pacnpeneNEéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MNPEJCTaBICHUNA OOYydYaroluXCsl, paclIupss 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 ooyuenus - 102 y4eOHbIX 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: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYIAPHOCTD NPSIMOU U IUIOCKOCTHU: NEPIECHANKYJISPHBIC NPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  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 MEPIEHANKYISIPHOCTH ABYX IUIOCKOcTeW. Teopema o TpéEx
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
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS 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 TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
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 UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH rmoBepxHocTU. KoHyc: ocHOBaHue U BepIiinHa, oOpasyromas
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.
B3auMHuoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTelbHas IJIOCKOCTh 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. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 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 IIMHAPA (TapaJUIETbHO U MEPIICHIUKYISIPHO OCH), CEYEHHUS 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 yucio. PaznokeHue BekTopa 1no TpéM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHE BEKTOPOB.



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro TmpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN 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 TPUMEHSATH MaTEeMaTUYECKUE 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,
P 3aHATHUSAX 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 BBHIOOP
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON 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 MAaTeMaTHYCCKUX 3HAHUUN Uil 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 HAyKM W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
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 OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO 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
Memoo0o8  NO3HAHUSL  OKpYXCaAlowe2o0  Mupa,  NpuMeHeHue  J02U4eCcKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpEeCICHUS  TOHATUH; YCTaHaBJIMBATh CYIICCTBEHHBIM  IPU3HAK
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 YMO3AKIIOUEHUH, YMO3AKIFOUEHHI 110 aHAJIOTUU;

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

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynaupoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUUE, MpodiIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJIECHHS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

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

e IIPOTHO3MPOBATHh 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  UCTOYHUKOB  PA3JUYHBIX  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 X0JI¢ 0OCYKJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON 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
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYaTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

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 CBOETO BKJaJa B OOIMMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
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 W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH 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 MOHATUIMU: TOUKA, IPsIMas, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEN 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
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

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

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

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 3a7a4 HAa BBIUMCIEHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, 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,
NUpaMUJIa) C IpUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLICHUS MEXK Y TIOLIaASIMU
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.

[IpuMeHsTh TMONy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHAJU3UPOBATH pPEAJIbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUCCKUX TTOHATHI M TEOpEM, ammapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTh.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME 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 NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMMCAHHBIN
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 YEPTEKU U3 PUCYHKOB IPOCTHIX 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.

OnepupoBaTh MOHITUEM 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: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
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, CKaJIPHOE MPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAararoMX HECKOJIBKO IIArOB PEUICHUS, €CIIA YCIOBHS TPUMEHECHUS 3a1aHbI
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 MAaTEMAaTUUECKHUX 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€OMETPHUH 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€OMETPHUM, MCCIEIOBaTh TMOCTPOCHHBIE MOJIEIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenr
1 BBenenue B ctepeoMeTputo 10 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIOCKOCTEN
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
TUIOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpaHHuKu 11 0
6 OOBEMBI MHOTOTPaHHUKOB 9 0
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 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 JIeKTPOHHBbIE HU(POBHIE
11;)11 Tema ypoka Beero Kontpoabubie IIpakTuueckue o0pasoBaTe/IbHBIE PeCypPChbI
padoThI padoThI
OCHOBHBIE TIOHATHS CTEPEOMETPHUU: https://resh.edu.ru/subject/
TOYKa, MpsAMasi, IIOCKOCTb, lesson/4756/conspect/203541/
npocrpancTBo. [IpaBuna
1 M300pakeHNs Ha PUCYHKAX: 1
M300paXeHUS IIOCKOCTEH,
napajuieIbHBIX MPSAMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka
[MousTHA: IEpeceKaroIuecs https://resh.edu.ru/subject/
2 IUIOCKOCTH, NIEPECEKAIOLIHECs 1 lesson/4756/conspect/203541/
npsiMast ¥ TIOCKOCTh
[MousTHS: TIEpeceKaroIuecs https://resh.edu.ru/subject/
3 TUIOCKOCTH, MEPECEKAIOIIHECs 1 lesson/4756/conspect/203541/
npsiMast ¥ TIOCKOCTh
3HAaKOMCTBO C MHOTOTPaHHUKaMH, https://resh.edu.ru/subject/
4 n300pakeHue MHOTOTPaHHUKOB Ha 1 lesson/6018/conspect/221549/
PHCYHKaX, Ha POCKIIMOHHBIX
yepTexax
HavansHbie cBeneHNs 0 KyOe u https://resh.edu.ru/subject/
5 UpaMyuie, UX pa3BEPTKH U MOJIEIH. 1 lesson/6018/conspect/221549/

CeueHns MHOT'OT'PpaHHUKOB



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

HavansHbie cBeieHNS 0 KyOe U

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

6 UpaMUjIe, UX Pa3BEPTKU U MOJICITH. lesson/6018/conspect/221549/
CeueHuUs] MHOTOTPaHHUKOB
ITousTre 00 akCHOMAaTUYECKOM https://resh.edu.ru/subject/
; MOCTPOCHUH CTEPEOMETPHUU: lesson/6018/conspect/221549/
aKCHOMBI CTEPEOMETPHU U
CIICJICTBHSI U3 HUX
[MTousiTHe 00 aKCMOMATHYECKOM https://resh.edu.ru/subject/
g MOCTPOCHUH CTEPEOMETPHUU: lesson/6018/conspect/221549/
AKCHOMBI CTEPEOMETPHU U
CIICJICTBHS U3 HUX
[ToHsTHE 00 aKCHOMATUYECKOM https://resh.edu.ru/subject/
9 MOCTPOCHUH CTEPEOMETPHUU: lesson/6018/conspect/221549/
AKCHOMBI CTEPEOMETPHU U
CIICJICTBHS U3 HUX
[TonsaTHe 06 akCHOMaTHYECKOM https://resh.edu.ru/subject/
10 MOCTPOCHUH CTEPEOMETPHUH: lesson/6018/conspect/221549/
AKCHOMBI CTEPEOMETPHU U
CIICJICTBHS U3 HUX
B3anmMHoe pacrionoxeHue NpsMbIX B https://resh.edu.ru/subject/
1 MPOCTPAHCTBE: TepeceKaroIrecs, lesson/6133/conspect/272667/
napauiebHbIC U CKPEIIMBAIOIINECS
npsiMbIe
[TapannenbHOCTh NPSMBIX U https://resh.edu.ru/subject/
TUIOCKOCTEH B MMPOCTPAHCTBE: lesson/6133/conspect/272667/
12 napajuiesIbHbIE NIPSIMBIE B

IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX



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

[TapamienpHOCTH IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

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

lesson/6133/conspect/272667/

13 .
[TapannensHOCTh IPSAMOIT U
IUIOCKOCTH
14 VYTIIbI ¢ COHANIPaBICHHBIMU https://resh.edu.ru/subject/
CTOpOHaMHU esson/6133/conspect/272667/
15 VYTos MEKIY IPSIMBIMA B https://resh.edu.ru/subject/
POCTPaHCTBE esson/6133/conspect/272667/
16 Yron Mexay npsiMbIMU B https://resh.edu.ru/subject/
IIPOCTPAHCTBE esson/6133/conspect/272667/
17 [MapamienbHOCTh MIIOCKOCTEH: https://resh.edu.ru/subject/
napauiebHbIC TNIOCKOCTH lesson/6129/conspect/131671/
18 CaoiicTBa napamienbHbIX https://resh.edu.ru/subject/
IUIOCKOCTEH lesson/6129/conspect/131671/
[Ipocreiimime mpoCcTpaHCTBEHHBIC https://resh.edu.ru/subject/
19 (buUrypsl Ha TIIOCKOCTH: TETPadAp, lesson/5444/conspect/221485/
KyO, mapanenenumnesn
20 Moctpoetie ceueruii https://resh.edu.ru/subject/
lesson/4912/conspect/23572/
1 Moctpoetie ceueruii https://resh.edu.ru/subject/
lesson/4912/conspect/23572/
KontponsHas paboTa mo teme
29 "[IpsiMbI€ M TUIOCKOCTH B
npocrtpanctse. [lapaniensHOCTh
MPSAMBIX U IJIOCKOCTEN"
[leprieHAUKYISAPHOCTH NPSIMOK U https://resh.edu.ru/subject/
23 IUIOCKOCTH: TIEPIIeHIUKYIISIPHbIC lesson/4724/conspect/20410/

MpsAMBIC B IPOCTPAHCTBEC



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

[IpsiMble apasienbHble U

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

24 MEPIEHINKYIISPHBIE K IJIOCKOCTH lesson/4724/conspect/20410/
o5 [IpsiMble mapasienbHbIe U https://resh.edu.ru/subject/
HEPICHUKYJISPHBIC K TNIOCKOCTH lesson/4724/conspect/20410/
26 [Tpu3HaK nepreHauKyIIPHOCTH https://resh.edu.ru/subject/
IPSIMO M TUIOCKOCTH lesson/4757/conspect/20565/
97 [Tpu3HaK neprneHaAuKyIsIPHOCTH https://resh.edu.ru/subject/
IPSIMO M TUIOCKOCTH lesson/4757/conspect/20565/
08 Teopema o npsimoit https://resh.edu.ru/subject/
HEePICHUKYJISIPHON TIOCKOCTH lesson/4757/conspect/20565/
29 Teopema o npsiMoit https://resh.edu.ru/subject/
MEePICHIUKYJIIPHOM TIOCKOCTH lesson/4757/conspect/20565/
30 Teopema o npsimoit https://resh.edu.ru/subject/
HEPICHUKYJISIPHON TIOCKOCTH lesson/4757/conspect/20565/
[MeprieHAUKYIISAP U HAKIOHHBIC: https://resh.edu.ru/subject/
31 pacCTOsTHUE OT TOYKH JI0 TUIOCKOCTH, lesson/6127/conspect/221518/
paccTostHue OT MPSIMOM 10
TUIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE! https://resh.edu.ru/subject/
39 pacCTOsTHUE OT TOYKH JI0 TUIOCKOCTH, lesson/6127/conspect/221518/
paccTostHue OT MPSMOM 10
TUIOCKOCTH
[leprieHAUKYISp U HAKJIOHHBIE! https://resh.edu.ru/subject/
33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, lesson/6127/conspect/221518/
paccTostHue OT MPSIMOM 10
TUIOCKOCTH
34 [leprieHAMKYISp U HAKJIOHHBIE! https://resh.edu.ru/subject/

pacCTosAHruC OT TOYKHU 0 IJNIOCKOCTH,

lesson/6127/conspect/221518/



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

paccTostHue OT NPSMOU 10
IJIOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY

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

3 HPSIMOH U IIOCKOCTBIO lesson/6083/conspect/149228/

36 JIByrpaHHbBIN yIoJI, IMHCHHBIA yToJl https://resh.edu.ru/subject/
JIBYTPAHHOTO yIiia lesson/6083/conspect/149228/

37 JIByrpaHHBIH yroJ1, JINHEHHBIH yTo https://resh.edu.ru/subject/
JIBYTPAHHOTO yIiia lesson/6083/conspect/149228/
[MeprieHAMKYISIPHOCTH IIOCKOCTEH: https://resh.edu.ru/subject/

38 MIPHU3HAK MEPIECHANKYISIPHOCTH JIBYX lesson/4748/conspect/20809/
IIJIOCKOCTEN
[eprieHAUKYISIPHOCTD MJIOCKOCTEH: https://resh.edu.ru/subject/

39 MpPU3HAK MEePIECHINKYIIPHOCTH ABYX lesson/4748/conspect/20809/
IIJIOCKOCTEN
[eprieHAUKYISIPHOCTD MJIOCKOCTEH: https://resh.edu.ru/subject/

40 NPU3HAK MEePIEHIUKYISIPHOCTH ABYX lesson/4748/conspect/20809/
IIJIOCKOCTEN

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-

41 Teopema o TpEx meprneHANKYIApax perpendikuliara-naklonnoi-teorema-o-
trekh-perpendikuliarakh-9254/re-
27049cf4-809c-4dbc-a46d-
faee5707fcll
https://www.yaklass.ru/p/geometria/10-

42 Teopema 0 TpEX NMepreHANKYJIApax Klass/perpendikuliarnost-v-

prostranstve-10441/opredelenie-
perpendikuliara-naklonnoi-teorema-o-



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

trekh-perpendikuliarakh-9254/re-
27049cf4-809c-4dbc-a46d-
faee5707fcll

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-

43 Teopema o TpEX meprEeHANKYIIpax perpendikuliara-naklonnoi-teorema-o-
trekh-perpendikuliarakh-9254/re-
27049cf4-809c-4dbc-a46d-
faee5707fcll

KonTponbHas padboTa no remam
44 "[leprieHIUKYISAPHOCTD NPAMBIX U
mIockocTeil" u "YTibl Mexy
MPSAMBIMU U TUIOCKOCTAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC https://resh.edu.ru/subject/
3JIEMEHTHI MHOTOTPaHHHUKA, lesson/6018/conspect/221549/
45 BBIIYKJIBIE U HEBBIITYKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKa
[Tpu3ma: n-yrojbHas Mpu3Ma; TpaHu https://resh.edu.ru/subject/

46 Y OCHOBAHUS MIPU3MBI; ITpSIMasi U lesson/6018/conspect/221549/
HaKJIOHHAS TPU3MBI; OOKOBas 1
TIOJTHAS! TIOBEPXHOCTH ITPH3MBI

47 [Mapannenenurnes], TpIMOYTOIbHBIH https://resh.edu.ru/subject/
napaJulesienuIe]] U ero CBONCTBa lesson/6018/conspect/221549/
[Tupamupa: n-yrojapHasi mupaMuiaa, https://resh.edu.ru/subject/

48 IpaHy ¥ OCHOBAHUE MTHPAMUJIbI; lesson/6018/conspect/221549/

O0KOBas U MOJIHAS TOBEPXHOCTh



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

MUPAMHU/IBI; IPABUIIBHAS U
yceuéHHas mupaMua

IIpaBuibHBIE MHOTOTPAHHUKHU:
MIOHATHE IIPABUIILHOTO
MHOI'OTPaHHUKA; IPaBUJIbHAS

https://resh.edu.ru/subject/
lesson/6018/conspect/221549/

49 npU3Ma U IpaBUIbHAS TUPAMU/IA;
HpaBHJIbHAS TPEYTOJIbHAS MUPaMUIa
U [IPaBWIBHBIN TETpadap; KyO
[pexacraBneHue O MpaBUIbHBIX https://resh.edu.ru/subject/
50 MHOT'OTPaHHHUKAX: OKTadIp, lesson/6018/conspect/221549/
JOACKAdIP U UKOCAJIP.
CumMeTpusi B MPOCTPAHCTBE: https://resh.edu.ru/subject
CHUMMETPHSI OTHOCUTEIIBHO TOYKH, /lesson/4023/conspect/
51 HPSIMOH, IIIOCKOCTH. DIIEMEHTBI
CHMMETPHH B MUPAMU/IaX,
napauiesienue/ax, mpaBuIbHbIX
MHOTOIPaHHHKAaX
BbrunciieHue 21eMeHTOB https://resh.edu.ru/subject
52 MHOTOTPaHHHUKOB: pEOpa, /lesson/4023/conspect/
JMaroHaJH, YTJIbl
[Tnomaas 60KOBOM MOBEPXHOCTH U https://resh.edu.ru/subject/
MOJTHOM MOBEPXHOCTH MPSIMOI lesson/5443/conspect/21269/
53 MIPU3MBI, TUTOMIAIb OCHOBAaHUH,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAMOM TPU3MBI
[Tnomaas 60KOBOM TOBEPXHOCTH H https://resh.edu.ru/subject/
54 MOBEPXHOCTHU TPABHIHHOM lesson/5443/conspect/21269/

MMUPaMUIBI, TEOpPEMa O TIIOMIATH



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

OOKOBOI TIOBEPXHOCTH YCCUEHHOMH
HHPAMHIBI

KonrponsHas pabora o teme

> "MHoOrorpaHHuKu"
) https://resh.edu.ru/subject/
o0 Honsrue 06 0breme lesson/5866/conspect/221575/
57 OGbEM mpaMiEL https://resh.edu.ru/subject/
lesson/5866/conspect/221575/
58 OGbém mapavizs: https://resh.edu.ru/subject/
lesson/5866/conspect/221575/
59 OGbEM mipaMiEL https://resh.edu.ru/subject/
lesson/5866/conspect/221575/
60 OGbém mapavizs: https://resh.edu.ru/subject/
lesson/5866/conspect/221575/
61 OGbEM mpi3MEL https://resh.edu.ru/subject/
lesson/5443/conspect/21269/
62 OGbEM MpH3MEL https://resh.edu.ru/subject/
lesson/5443/conspect/21269/
63 WroroBas koHTpoJsibHas paboTa
64 OGbEM MpH3MEL https://resh.edu.ru/subject/
lesson/5443/conspect/21269/
IToBTOpenue, 0600IIEHNE
65 CUCTEMaTu3alud 3HaHUU.
[Toctpoenue ceueHuii B
MHOT'OT'paHHUKC
[ToBTOpenHue, 0600IIEHNE
66 CHCTEMAaTH3allHs 3HAHHIA.

Beluncnenue pacCcTosHUN: MEXIY



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

JBYMSI TOUKaMH, OT TOUKH J10
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU

67

68

[ToBTOpenue, 0600IICHNE
CHCTeMaTHu3alus 3HaHUH.
Brrunciienue yrioB: Mexmay
CKPEIIMBAIOIIMMUCS MPSIMBIMU,
MEXy NMPAMOM U MIIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY
IUIOCKOCTSIMH

[ToBTOpEeHHE, 0000IIEHNE
cUCTEMaTH3als 3HAHHM.
Brrauciienue yrioB: Mexy
CKPCIIHBAIOIIUMHUCS PSIMBIMH,
MEXIy NMPSAMOM U IJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

J:;-)H Tema ypoxka Beero Kontpoasnsie IIpaktuueckue  00pa3soBaTelbHbIE Pecypchl
padoThI padoThI

Cdepa u map: ueHTp, paguyc, https://resh.edu.ru/subject/

1 JHaMeTp; IUIOIIAb [TIOBEPXHOCTH 1 lesson/4034/conspect/22790/
cepsr
B3aumuoe pacnonoxenue chepsl U https://resh.edu.ru/subject/

) IUIOCKOCTH; KacarelbHas 1 lesson/4034/conspect/22790/
IUTOCKOCTH K cepe; TIomiap
cepsr

3 H3o6paxenue chepsl, mapa Ha 1 https://resh.edu.ru/subject/
wiockoctd. CeueHus mapa lesson/4034/conspect/22790/
LunmuHapruveckas MOBEpXHOCTb, https://resh.edu.ru/subject/

4 00pasyroIiye UIHHAPHICCKON 1 lesson/6300/conspect/22489/
MIOBEPXHOCTH, OCh
HJTHHIPUYECKON TTOBEPXHOCTH
[ununaap: ocHOBaHHS U OOKOBas https://resh.edu.ru/subject/

5 MIOBEPXHOCTh, 00Pa3yIoIas U OCh; 1 lesson/6300/conspect/22489/
IUIOIIAAbL OOKOBOM M IIOIHOM
MOBEPXHOCTH
N300pakenne nunuHapa Ha https://resh.edu.ru/subject/
IockocTu. Pa3BépTka numuHpa. lesson/6300/conspect/22489/

6 Ceuenust MIMHIIPA (TUTIOCKOCTBIO, 1

napasuiebHON Win
NEePHEHANKYISIPHON OCH
HUAJTUHIPA)



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

Konnueckas noBEpXHOCTB,
oOpasyrolre KOHUYECKOn

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

lesson/4903/conspect/22645/

! MIOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKOM MTOBEPXHOCTH
Konyc: ocHOBaHWE U BepIIMHA, https://resh.edu.ru/subject/

8 o0pasyrolas ¥ 0Ch; TIIONIAIb lesson/4903/conspect/22645/
OOKOBOM M IMOJTHOM MOBEPXHOCTH
VY ceu€HHbIN KOHYC: 00pa3yonue u https://resh.edu.ru/subject/

9 BBICOTA; OCHOBAHHS U OOKOBast lesson/4903/conspect/22645/
HIOBEPXHOCTh
N300pakeHre KoHyca Ha https://resh.edu.ru/subject/
IockocTu. Pa3BépTka KoHyca. lesson/4903/conspect/22645/

10 Ceuenus KoHyca (IJI0OCKOCTBIO,
napauiebHOW OCHOBaHHIO, U
IUIOCKOCTBIO, MTPOXOJIAIICH Yepes3
BEPILUHY)

11 KombOunanus ten BparieHus u https://resh.edu.ru/subject/
MHOTOTPaHHHKOB lesson/4911/start/23300/
MHororpaHHHK, OIMCAaHHBIN OKOJIO https://resh.edu.ru/subject/

12 cdepsl; chepa, BimcaHHas B lesson/4911/start/23300/
MHOTOTPaHHHK WUJIH B TEIIO
BpaICHUS

13 [TonsiTue 06 00bEMe. OCHOBHBIE https://resh.edu.ru/subject/
CBOICTBa 0OBEMOB Tel lesson/4904/conspect/280335/

14 OGbén AP, KoHyca https://resh.edu.ru/subject/

’ lesson/4904/conspect/280335/

15 G mapa 1 momans chepsl https://resh.edu.ru/subject/

lesson/4904/conspect/280335/



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

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHUST MEXTY TUIONIAIIMH

https://resh.edu.ru/subject/
lesson/4904/conspect/280335/

16 . p
HoBepXHOCTEH, 00BEMaMu
IMOAOOHBIX TEN
17 KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "O6bembl Ten"
https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-

18 BekTop Ha MI0CKOCTH U B s-vektorami-9248/kak-skladyvat-

IPOCTPAHCTBE vektory-i-umnozhat-vektor-na-chislo-
10216/re-3157c490-838b-47ba-9175-
5c8d1e428dde
https://www.yaklass.ru/p/geometria/11-
klass/vektory-v-prostranstve-deistviia-
s-vektorami-9248/kak-skladyvat-

19 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB i i
vektory-i-umnozhat-vektor-na-chislo-
10216/re-3157c490-838b-47ba-9175-
5c8d1e428dde

20 VMHOKEHHE BEKTOpPA Ha YUCIIO https://resh.edu.r_u/sublect
/lesson/3037/main/

Paznoxxenue BekTopa 1o Tpém https://resh.edu.ru/subject

21 HEKOMIUTAHAPHBIM BEKTOPAM. /lesson/3037/main/

IIpaBuno napaiuenenunena

Perntenne 3a1a4, CBsI3aHHBIX C https://resh.edu.ru/subject

22 pUMEHEHHEM MpaBUIl ACUCTBUI ¢ /lesson/3037/main/

BEKTOpaMH

[psimoyrosbHas cucTeMa https://resh.edu.ru/subject

23 KOOPJMHAT B IPOCTPAHCTBE. /lesson/3037/main/

Koopaunats! BekTopa.



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

IIpocreiime 3a1auu B
KOOpJMHATax

24

25

26

Yrois Mexay BEKTOPaMH.
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brruucienue yrioB Mexay
MPSIMBIMH M TUIOCKOCTSIMH
KoopanHatHO-BEKTOPHBIN METO/T

IIPU PEIICHUU T€OMETPUUECKUX
3a/1a4y

https://resh.edu.ru/subject
/lesson/3037/main/
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

Matemaruka: anreOpa v Hayalla MaTeMaTUYECKOT0 aHanu3a, reometpusd. ['eomerpus, 10-11
knaccel/ Atanacsia JI.C., byty3os B.®., Kagomies C.b. u npyrue, AkiimonepHoe 00IIeCTBO

«M3paTenscTBO ((HpOCBeH_IeHI/Ie»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Metonuueckue pekomenaauuu. 10-11 kmacesl (k yueOnuky Atanacsas JI. C. u ap.) ()

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



KHMNM 10 kaacce

KonTtpoJsbHnasi pabora no teme "IIpsiMble U IJI0CKOCTH B IPOCTPAHCTBeE.
ITapajuieqbHOCTH NPSIMBIX U IIOCKOCTEl "
Bapuanr 1

1. Tloctpoiite ceuenne kyoa ABCDA1B1C1D;1 mnockocTsio, mpoxoasieii uepe3 pedpo
CC1 u Touky nepeceuenust nuarotaieit rpaau AA1D1A. Haitngure nepumerp
MMOCTPOCHHOTO CEUCHUs, €CIIM PeOpo Kyda paBHO 2 CM.

2. Tlpsimble a v b mapasutenbHbl, TOYKa A HE JISKHUT Ha 3THX IpsAMBIX. Uepes Touky A
MPOBEAUTE MIOCKOCTH 0, TapaUICIIbHYIO KaXI0W U3 TaHHBIX MPSIMBIX.

3. IIpsmeie AB u CD — ckpemuBaromuecs. Moryt iau npsmeie AC u BD nepecekarbcs?
OTBeT 00BSICHHTE.

BapuanT 2

1. Cepenunsl pédep AB, BC u DC Terpasapa ABCD — touku M, N u P
COOTBETCTBEHHO. [locTpoiiTe ceuenne TeTpasipa mI0CKOCThIO, TPOXOIAIIEH Yepes
3Tu Tpu Touku. Halinure nepumerp noctpoenHoro ceuenus, eciu AC = 10 em, BD =
12 cm.

2. Tlpsmbie a u b mepecekaroTcs, Touka M He JI€XKHUT Ha 3TUX HpsAMbIX. Uepes Touky M
MPOBEAUTE MIOCKOCTh, TAPAJIICIBHYIO KaXK0W U3 JAaHHBIX MPSIMBIX.

3. Jlexar nu npsiMble a, b ¥ ¢ B OIHOM TNIOCKOCTH, €CIIN
npsiMbie a U D, a 1 C, b 1 C mepecekarTcs U TOUKU UX MEPECCUCHUsT HE COBIAIAOT?
OTBeT 0OBsICHUTE.

KonTposbHasi pabora mo temam "[lepneHanKyIsIpHOCTD NPAMBIX M IIOCKOCTEH'' 1
"Yrabl Mexay NPAMBIMH M IJIOCKOCTAMH "
Bapunanrl

1. Inaronans Ky0a paBHa 6 cMm. Haiinure:
a) pebpo ky0a;
0) KOCUHYC yTria MEXIy AMaroHaibl0 KyOa M IJTIOCKOCTHIO OJHOW U3 €0 TpaHeH.
2. Cropona AB pomba ABCD paBHna a, ogus u3 yrioB paBeH 60°. Uepes cropony AB
a
HpOBe/IeHa TIIOCKOCTh 0L Ha pacCTossHuu 2 oT Touku D.
a) Haiinute paccrosuue ot Touku C 10 MIIOCKOCTH 0.
6) [lokaxxute Ha pUCYHKe JIMHEHHBIN yronm aByrpanHoro yria DABM,
M €ao.
B) HalJINTE CHHYC yTJa MEX]y IIIOCKOCTHI0 pOMOa M MIIOCKOCTHIO O



Bapuanr 2
1. OcHOBaHMEM MPAMOYTOJIBHOTO MapajlIeyieNuNneia CIY>KUT KBaApaT; JUaroHalib
napasuiesienuiie/ia paBHa 2V6 cm, aero nsmeperHna oTHocATca kak 1 : 1 : 2. Haiigure:

a) U3MEPEHUs TapaJlIeIIeIHIIe A,
0) CHHYC yrIila MeXIly TUaroHajIbio MapajuIesIeuIie/ia U IIIOCKOCThIO €0 OCHOBAHHUSI.
2. Cropona kBaapata ABCD pasna a. Uepe3 cropony AD mpoBeneHa ITUIOCKOCTh 0 HA
a
paccTosHuK 2 OT TOYKH B.

a) Haiingute paccrosiHue ot Touku C 10 IIOCKOCTH 0.

0) Ilokaxxure Ha pHUCYHKE JIMHEHHBIH yronm  JByrpaHHoro yria BADM,
M €a.
B) HaiinuTte cuHyc yria Mexay IIOCKOCTbIO KBaJpaTa U MIIOCKOCTHIO (.

KonTpoabHnas pa6ora no teme ""MHoOrorpaHHukm'"
Bapuanr 1

1. OcnoBanuem nupamunasl DABC sBisiercs nmpaBHIIbHBIN TpeyroibHUK ABC, cTopoHa
koToporo paBHa a. Pedpo DA mepnenmukymnsipHo k miaockoctu ABC, a mnockocts DBC
coctaBisieT ¢ miockocthio ABC yron B 30°. Haiimute muiomans OOKOBOM MOBEPXHOCTH
MMUPAMU/IBI.

2. OcnoBanueM mnpsimoro mnapamienenuneaa ABCDA:1B1CiD: sasnsercs pom6 ABCD,
CTOpPOHa KOTOporo paBHa a u yroi paBeH 60°. [Imockocts AD1C1 cocTaBisieT ¢ IIOCKOCTBIO
ocHoBaHus yrou B 60°. Haligure:

a) BBICOTY pom0a;

0) BBICOTY Mapajuleenumnena;

B) IJIOLIA/(b OOKOBOW MOBEPXHOCTH MapaJulesenuIeaa;
I') IUIOILAAb MOBEPXHOCTHU Mapajiesenunesa.

Bapuanr 2

1. OcnoBanuem nupamuasl MABCD sBnsiercs kBagpatr ABCD, pebpo MD
MEPIEHIUKYIISIPHO K INIOCKOCTH OcHOBaHMsA, AD = DM = a. Haiiaure muiomans
MTOBEPXHOCTU ITUPAMHU/IBI.

2. OcHoBanuem npsamoro napamenenunena ABCDA1B1CIDI1 sasasercs napamienorpamMm
ABCD, cTOpOHBI KOTOPOTO paBHbI a\2

U 2a, ocTpbli yroi paBeH 45°. BricoTa napasuienenumneaa paBHa MEHbILEH BbICOTE
napajurenorpamma. Hanaure:

a) MEHBUIYIO BBICOTY MapajuIeIorpaMMa;

0) yros mexay miockoctbio ABC1 1 miiockocThio OCHOBAaHUS;

B) TIJIOMIAIh OOKOBOM MOBEPXHOCTH MapajlIeNICIIUIIe 1a;

I') IJIOUIa/1b MOBEPXHOCTHU Napasuieenuneia



HNTorosasi KOHTpoIbLHASA padoTa

Bapmuanrt 1
1. a Hano: al (ABC),
M A ABC — npsMOYTOJIbHEIH,
£C=90°
B Joxazams: A MCB -
A IIPSAMOYTOJIbHBIN.

C

2. ABCDA:1B:1C1D:1 — npaBunbsHas npusma. AB = 6¢cm, AA1= 8cm.
Haiitu yron mexay npsimbivu AA1 u BC; mutonia/ib moJiHO#M MOBEPXHOCTH PU3MBI.

3. B mpaBuibHOI TpeyroiapbHOH HupaMue CTOpPOHA OCHOBaHHMs paBHa 2v/3 cM, a
BbICOTa paBHa 2 cM. HaliTu yron HakioHa 60KOBOro pedpa K MiI0CKOCTH OCHOBaHUSI.
OTBeT 3anuIuTe B rpagycax.

4. OcHoBaHHE IPSIMON IPU3MBI — TPEYTOJIBHUK CO CTOPOHAMH 5 CM U 3 CM U YIJIOM B
120° mesxay Humu. HamGonbmas u3 miomazeii GOKOBBIX TpaHel paBHA 56 cM?,
Haiitu muroma e oiHoON MOBEPXHOCTH IPU3MBI.

Bapmuanr 2.
a
1. M Hano: ABCD — pomo,
C ACNBD=0,
a-L_ (ABC).
Jlokazams.: MoO_L BD.
A D

2. ABCDA:B:1CiD: — mpaBunbHas npusma. [lnomanp e€ TONHON MOBEPXHOCTH
paBHa 210 M% a mmomans GOKOBOH moBepxHOCTH 160 M2
OCHOBAHUS U BBICOTY TTPH3MBI.

. Haiitm cropony

3. B npaBuibHOI 4eTHIpEXYroJbHONW MUpaMHIE CO CTOPOHOW OCHOBAaHUS 6 CM H
JUTHHOM 00KOBOTO pedpa V50 cM HalTH KOCHHYC yTila HaKJIoHa O0OKOBOTO pedpa K
IJIOCKOCTH OCHOBAHUS U IJIOLIa/1b OOKOBOW OBEPXHOCTH.

4. CTopoHBI OCHOBaHMSI IPSIMOTO Mapaiesenurnena paBHel 8 cM u 15 cM u o0pasyroT
yroi B 60°. MeHbIas u3 Tuiomaaei JuaroHaabHbIX ceueHui pasHa 130 cm?. Haittu
IJIOLIA/1b [TOJIHOM MOBEPXHOCTH MapalIesIeUuIeaa.



KHMNM 11 kaacce

KonTtpouabHnas pa6ora no remam ""Tena pamenus' u "O0bemsbl Tea"

Bapmuanr 1

1. OGpazytomiast koHyca paBHa 60 cm, Beicota 30 cm. Halinure 00pEM KOHYCA.

2. OcHOBaHHE NPSIMOU MPU3MBI — IPSIMOYTOJBHBIN TPEYTOJBHUK C KATETOM 6 CM U OCTPBIM
yriom 45°. O6beM npusmbl paseH 108 ci’. HaiiuTe MI0Imans MOTHOM OBEPXHOCTH
MIPU3MBL.

3. OceBbIM CEUCHHEM ITUIMHJIPA SIBISIETCS KBAJIpaT, JUaroHallb KOTOPOTo paBHA 82 cu.
Haiigure o6beM mumHpa.

Bapuanr 2

1. OGpa3syromas KoHyca, paBHas 12 cM, HAKJIOHEHA K TNIOCKOCTH OCHOBaHUsI 1o yriiom 300.
Haiinure 066M KOHYCA.

2. OcHoBaHMEM IPSIMOU MPU3MBI BJIETCS POMO co cTopoHOi 12 cM u yriiom 600. Menbiuee
U3 IMaroHaNBHBIX CEUYCHUH MPU3MBI SIBIsieTCs KBaapaToM. Halinure 00beM mpu3Msl.

3. OceBbIM ceUeHHEM LWIHHJIPA SIBISIETCSA KBaJApaT, JUaroHallb KOTOPOTo paBHA CM.
Haiigure o6beM mumHpa.

KonTpoJsbHasi pabora no teme "BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE"

Bapmunanr 1

1. Haiinure xoopmuHatel BekTopa ,eciu  A(S; -1; 3), B(2; -2; 4).

2. [anmsr Bextoper {3; 1;-2} u {l;4;-3}. Haiinute .

3. N3o6paszute cucremy koopauHat Oxyz u nmoctpoiite Touky A( 1; -2; -4). Haiinure
paccTOSHUE OT 3TOM TOYKHU A0 KOOPJIAUHATHBIX INTIOCKOCTEM.

4, Bepmumast A ABC umeror koopaunatel:  A(-2;0; 1), B(-1;2;3),C(8;-4;9).
Haiinure koopaunatel Bekropa, ecniu BM — menuana AABC.

Bapmuanr 2

1. Haiinute koopauHaThl BekTopa, eciau A(6; 3; -2), B(2; 4; -5).

2. Janmsr Bexktopel {5;-1;2} m {3;2;-4}. Haiigure .

3.  HM3oOpasure cucremy koopauHat Oxyz u moctpoiite Touky B( -2; -3; 4). Haiinure
paccTOSHUE OT ATOM TOYKHU JO KOOPJAWHATHBIX INIOCKOCTEM.

4.  Bepmmnabl AABC umerot koopaunaate: A (-1;2;3),B(1;0;4),C(3;-2;1).
Haiigure koopaunaTsl Bektopa , ecnu AM — mennana AABC.



HTorosasi KOHTpoJIbLHASA padoTa

Bapuanrl
1. Oobpasyromas konyca paBaa 10 cm, a paauyc ocHoBanus — 6 cM. Haiinute o0beM KoHyca.
32 3 [yam

2. O0bem mapa?ﬁ cMm’. Hanaure paguyc mapa.

3. CropoHa OCHOBaHHMS NPABUIIBHOM YETHIPEXYTOJILHOM MPU3MBI ScM, a 60KO0BOE pedpo
12cM. Boruucnure 00beM IPU3MBI.

4. OceBoe ceveHUE WIHHIPA — KBAJPAT CO CTOPOHOU 6 cM. Haiinure o0bemM muimuHapa.

5. OceBoe ceueHre KOHYca — PaBHOCTOPOHHUHN TPEYTrOJBLHUK CO CTOPOHOM 6 cMm. Haiinure
00BeM KOHYCa.

6. Menunana, npoBe/ieHHast K THIIOTEHY3€ IPSIMOYTOJIBHOTO TPEyrojbHUKa paBHa 17 cm, a
OJIMH U3 KaTeToB — 16 cMm. HaliTu paguyc okpyKHOCTH, BIUCAHHOH B TPEYTOJIbHUK.

7. Jlmaronanb OCEBOro CeueHHUs LWIMHJIpPA paBHA 12 cM U HAKJIOHEHA K IJIOCKOCTH €ro
ocHoBanus o yriiom 60°. Haiure moraas O0KOBOI MOBEPXHOCTH IIUIMH/IPA.

8. O0bem koHyca paBeH 16m cM®, a ero BeicoTa 3cm. Haifnure mmomans GOkOBOiA
MIOBEPXHOCTH KOHYCA.

9. OcHoBanue NpPAMOM MPU3MBI NMPSAMOYTOJIBHBIA TPEYTrOJIbHUK ¢ runoreHy3oi 10cm u
octpsiM yriaom 30°. [luaronans 60KOBOI rpaHu, cojepskaeil KaTeT NpOTHBOIEKAIMIH
JaHHOMY yTuly, paBHa 13 cm. Haliaute o6bemM npu3msbl.

Bapuant 2

1. Oobpa3yromas koHyca paBHa 13 cM, a BeicoTa — 12 cM. Haiinure o0beM KoHYca.

2. Tlnomas MOBEpXHOCTH Iapa paBHa 144n cm?. Haiitn 0658M 1aHHOTO IIapa.

3. CropoHa OCHOBaHWMsI TPABUILHON TPEYTOIBHOM MPU3MBI 6¢M, a 60k0BOe pedpo 10cM.
Beruucnure 06beM Npu3MBbl.

4. OceBoe ceyeHue IMWINH/PA — KBaJpaT co CTOpoHO# 8 cM. Halimute 00beM nUIuHIpA.

5. JlmameTp ocHOBaHMS KOHYcCa paBeH 6, a yroJ Ipy BEpIIMHE 0CEBOro ceyeHus paBeH 90°.
Beruucnurte 06beM KOHyca, 1eeHHBIN Ha 7.

6. Menuana, npoBe/ieHHast K TUIIOTEHY3€ NPSIMOYTOJIBHOTO TPEyrojbHUKa paBHa 13 cm, a
OJIMH U3 KaTeToB paBeH 24 cM. HaliTu paanyc oKpy>KHOCTH, BHUCAHHOW B TPEYTOJbHHUK.

7. JluaroHaib OCEBOTO CEUEHUS LIMIMHJIpPA paBHA 24+/3 cM 1 HAKIIOHEHA K IIOCKOCTH €ro
ocunoBanus o yriom 30° . Haiiute miorma s O0OKOBO# MOBEPXHOCTH IIWIHH/IPA.

8. Tlmomans GOKOBOM TOBEPXHOCTH KOHyca paBHa 20mcMm?, a ero obpasyromas 5 cM.
Haiinute 06beM KoHycCA.

9. OcHoBanue MpsMON MPHU3MBI TPSAMOYTOJIbHBIA TPEYroJbHUK C KaTeToM 3CM U

nputexanmM yrioom 60°. Jlmaronans GOKOBOW TpaHM, COJEpKAlled THIOTEHY3Y
TpeyronpHuka, 10cm. Haiinure 00beM mpu3mel.
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