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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOIO0 M HICANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO HIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlelibHble TMpsSIMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamieabHOCTh MIIOCKOCTEN: TapajielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK TMEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, Teopema O TMpsSMOu
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI HA MIIOCKOCTh. [leprneHaAnKyasIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHWE NMUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPABHIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CHMMETPHUH B MUPaMUIaX, HapaJUIeTEnuIe1ax, MPaBUIbHbIX
MHOT'OTPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH MNPABUIBHOM NHPAaMUIIBI, TEOpeMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBepXHOCTH. KOHyC: OCHOBaHUE U BepUIMHA, 00pa3yromas
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepsl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMCAaHHbBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopaMu. [IpsmMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



BrrunciieHre yrioB Mexay IMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUIECKUX 3a/1a4.
INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yueOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOI'O 4Yj€Ha POCCHUUCKOro OOIIecTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTWXKEHUW B JPYTHX HayKax, TEXHOJOTHUSX, cepax
SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHHUN HAYKU U JEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUA B
WHTEpecax 30poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymeld mpodeccun W peamu3oBBIBATh COOCTBEHHBIC >KMU3HCHHBIC ILIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWMAHHUEM BIUSHUS
COIMAITBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, INTAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOYKHBIX
MOCIICJICTBUUN JITA OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  0becnewusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00YUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSA — OKpYJcalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccied08amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHICCKUX
OOBEKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CIICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTECPUU
IPOBOJIMMOT'O aHAJTN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;



e BBIBISATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (aKTaxX, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIILHO JI0KA3aTeLCTBA MaTEeMaTHYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOoJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
0o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH 0OOOIIECHUSI M BHIBOJIBI IO pe3yjibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMUMBIX JJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATE €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEJILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0becnevusarom

copMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0uenue:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMH
U TIEJISIMH OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX U NMUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PELICHHS
3a7a4l, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeéMOM TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pPEILICHUS; COMOCTAaBJISITh CBOWM CYXKIECHUA C CYXKICHHSIMH JAPYTUX
YYaCTHUKOB JHayiora, OOHapy»uBaTh pa3jiMyue U CXOJICTBO IMO3UIIMIA; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
WCCJICTIOBAHMUSI, TIPOEKTA; CAMOCTOSATEIHLHO BEIOMPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aa4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CoTpyaHu4vecTBo:

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHIUBHIYaJIbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH 1€ COBMECTHOM
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3aIMI0 COBMECTHOM  paloThlI,
pacnpenensaTb BUIbI paboOT, JOroBapUBATHCS, OOCYXKIAaTh MPOIECC M
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJIaJa B OOMMM MPOAYKT TIO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposarue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  [I03HABATEJIBHOM peduieKkcuM KakK OCO3HaHUs
COBEPILIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CITIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
peIIEHUs] MATEMaTUYECKOM 3a1a4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJECHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa IEeId U YCIOBUSAM, OOBIACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnmpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIbIA M HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJI€JOB, BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCICHUE PACCTOSIHUNA MEXIY ABYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METONBl TPU pPEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TIIOHIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
MUpPaMU/Ia) C IPUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOLICHUS MEXK Y TUIOLIaAIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETHPOBATH HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opmMe.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUI U TEOPEM, anmnapara ajnreopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
UJIMHAPUYECKON MMOBEPXHOCTH; IIHJIUHIP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolne
KOHHYECKON TOBEPXHOCTH, KOHYC; chepuuecKkas MoBEepXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBatTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJI0HM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIATU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPy ¥ OMTUCAHHBIH
okoJ10 cpepsl; cepa, BIucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH W 00BEMaMU
MOTO0HBIX TE.



N300pakath wm3ydaemple (UTYpBl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsaTh reoMeTpruueckue PakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEIOIAararoMX HECKOJIBKO [IArOB PELICHUS, €CIIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE T'E€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanmue
IMpakruu  (uupposbIe)
Neni/m | pa3snesioB u TeM KoHnTpoJsbHbI
Bcero ecKme o0pa3oBaTejibHbIE
NporpaMmmasl e padoThl
padoTbI pecypchbl
BBelCHNE B https://resh.edu.ru/a
1 10 0 0 bout
CTEPEOMETPUIO
[TpsiMBIe ¥ MIIOCKOCTH B https://resh.edu.ru/a
) MIPOCTPAHCTBE. 12 ! 0 bout
[TapamnenpHOCTD
IPSIMBIX U IJIOCKOCTEN
TlepreHMKyIAPHOCTD https://resh.edu.ru/a
3 o 12 0 0 bout
MPSIMBIX U TIJIOCKOCTEH
Vb MEXKITY TPSMBIMHU https://resh.edu.ru/a
4 10 1 0 bout
U TUIOCKOCTSIMHU
https://resh.edu.ru/a
5 MHororpanHuKu 11 1 0 bout
“ https://resh.edu.ru/a
06
6 HEMBI 9 | 0 bout
MHOTOTPaHHUKOB
; TToBTOpEHHe: CedenHs, A | . https://resh.edu.ru/a
pacCTOSTHUS U YTJIbI bout
OBIIEE KOJIMYECTBO
- 68 5 0

YACOB I10 [TPOTPAMME




11 KIIACC

KosnunuyecTBo 4yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U IpakTn (undposbie)
KoHTpoabHbI
n/n TeM NPOrpaMMbl Beero yecKHe o0pa3oBaTesibH
e padoTsl
paﬁoTbl bI€ pecypchbl
https://resh.edu.ru
1 Tena Bpaienus 12 0 0 Jabout
https://resh.edu.ru
2 OO0BEMBI TEN 5 1 0 Jabout
BeKTOpBI i KOOPMHATHL B https://resh.edu.ru
3 10 1 0 /about
MIPOCTPAHCTBE
ToBTopeHne, 060BmeHe, https://resh.edu.ru
4 y 7 1 0 /about
CUCTeMaTU3alMsl 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[MTPOT'PAMME




OLEHOYHBIE MATEPHUAJIbI
TEMATHYECKHUE KOHTPOJIBHBIE PABOTbI

10 xaacce

KonTtpoabnas pa6ora no teme "IIpsiMble H IIVIOCKOCTH B IPOCTPAHCTBeE.
IMapajuielbHOCTH NPSIMBIX U IJIOCKOCTEH "

IIlpamele a m b mepecekarorcs.
Ilpamaa ¢ sABAAETCA CKpelIH-
Bamoleiica ¢ npamoi a. Moryr
Ju npaAMele b U ¢ OGBITHL mapaJ-
JeJbHBEIMU?

o

IlnockocTs O MPOXOAHUT Uepes
cepeAHHBI GOKOBHIX CTOPOHH AB
U CD rpanenuu ABCD — TouYKH
MuN.

a) oxaxxure, uro AD | o.

6) Haiigure BC, eciin AD = 10 cMm,
MN = 8 cm.

3

OcHOBaHMA TpallemuH Mapajuieib-
HEI HEKOTOPO# ILTOCKOCTH. BepHo
JH, 4TO OOKOBbIe CTOPOHHI Tpame-
OMM TaK)XXe IapajlUlesIbHel 3TOM
mwrockoct? OrBer o0BbACHUTE.

3aJlaHue 1 2
OaJuIbl 1 2 1
OIlEHKA «5» «4» «3» «»
OasuIbl 4 3 2 0-1

KonTpoJsbHasi pabora nmo temam "'[lepneHanKy/JIsIpHOCTD NPSAMBIX M IJIOCKOCTEH'" B
"¥Yriabl Mexay NPIMBIMH M IJIOCKOCTSAMHA "'




KA — mnepneHguMKyJaAp K ILJIOC-
KocTH TpeyroasHuka ABC. Ha-
BecTHO, uT0o KB1BC.

a) IHoka)xure, 4YTO TPEYroJbHHUK
ABC — npAMOYTOJbHBIMN.

6) Joxakure mNepHneHANKYJIAP-
HocTh nyockocreit KAC u ABC.
B) Haitnure KA, eciiu AC = 13 cwm,
BC = 5 cm, ZKBA = 45°.

12/

OcnoBanne AC paBHOOGeApPEHHOrO-
TPEYroJbHUKA JIe}KUT B IIJIOCKO-

ctu o. Hajigure paccrosHue OT
TOYKM B [0 NJOCKOCTH O, ecJM
AB = 20 cm, AC = 24 cm, a aBY-
FPAHHBIA yrojx MeMXAy IJOCKO-
cramMu ABC u o pasen 30°.

3

M3 TouKku A K IUIOCKOCTH (L ITpoBejie-
Hbhl HakJoHHBIe AB u AC, obpaayio-
e C IUIOCKOCTRIO Of PABHBIE YTJIBI.
HsBecto, uro BC = AB. Haiigure

yTJIEI TpeyroabHuKa ABC.
3aJIaHue 1 2 3
OaJuIBI 2 2
OIlEHKa «5» «dy 3» @2»
OasIbl 7 5-6 2-4 0-1

KonTposbHas padora no reme "MHororpanuuku''




OcHoBaHMe NpAMOH HPU3MEI —
NPAMOYrOJIBHEIN TPEYyroJbHUK C
Katreramu 6 u 8 cm. Haitnure
IJIoIafxsk OOKOBOH IMOBEPXHOCTH
MpU3MblI, ecaM ee Hauboapluasd
60KoOBas rpaHb — KBaJpar.

2/

BokoBoe pebpo mpaBHUIBHOH Ye-
TRIPEXYTOJbHOM IMpPaMHUABI PABHO
4 cM u obpasyer ¢ ILIOCKOCTBIO
OCHOBAHMA MUPAMHALI yroa 45°.

a) Haitzure BeICOTY MUpaMuALI.

6) Hailiaure nnomaae O6GoKoBoit
IIOBEePXHOCTH MUPAMHUALI.

3aaHuc

OaJuIBI

OLICHKa

«5» «“» «3»

@2»

OasIbl

0-1

KountpoabHnas padora no teme "O0bEMbI MHOTOTPAHHUKOB''

OcHoBauWe NPSAMOIiI TPH3IMBI —
NPAMOYIrOJABHBIA  TPEYIOJBHUK
¢ KaretaMu 3 ¢cM 1 4 cM. [[naro-
HaJib O0OKOBOH TI'paHM, CoOAepKa-




LIed THIOTEHY3Y TpEeYroJbHH-
Ka, paBHa 13 cm. Hanngure o0B-
eM [PH3MBI.

12/

AnodemMa mnpaBUNIBHOM YeThl-
pexyrojJbHON NHUpaMHUIbLI paB-
Ha [ 1 obpa3dyeT ¢ IIJIOCKOCTBLIO
OCHOBAaHMUA NHPaAaMHABl YIOJd (.
Haigure o6beM nmupaMHuAahI.

3/

OcHOBaHHMe NHUPAMUIBI — IIpA-
MOYTOJILHUK C YIJIOM MEMXIy
auaroHansamiu 120°. Bece 60KoBbIe
pedpa nupaMuaLl PABHbI 3v2 cm
1 HAKJIOHEHBI K IIJIOCKOCTH OCHO-
BaHHUA 1noA yraom 45°, Hangure
00beM NMUpPaMHALI.

3aJaHHuC

W

OaJuIBI

OIICHKa

«5» «dy 3»

@2»

OasIbl

0-1

11 kaacce

HTPOJbHAA Ta 0 TeMaM J1a BpatneHus' u 'bEMbI TeJl
Ko ) ag padora mo tremam ""Tejia Bpalue "1 "O0ne ea"




L

Ha paccroaauu 4 cMm oT 1LeHTpa
1apa IIpoBefeHO cedyeHHe, AHAa-
MeTp KOTOpPOro paBeH 4J5 cm.

Haiiagute niaomajas IIOBEPXHOC-
TH U 006beM I1apa,

2/

Xopaa HUXHEro oCHOBAaHUA I[H-
JUHJIPA paBHAa @ ¥ BUIHA U3 EH-
Tpa 3TOTr'0 OCHOBAHUA II0J YIJOM
o. Harimure obbeM umuauupapa,
ecJI1 OTpPEe30K, COeIHHAIIINN
LIEHTD BEPXHEro OCHOBAHHUA C
OJHHUM H3 KOHIIOB JAaHHOW XOp-
Ibl, 00pa3yeT ¢ IJIOCKOCTHIO OC-
HOBaHHUA yroJ 3.

13/

IIpAMOYTOJNIBHBIH TPEYroJbHUK
C KaTeToM 3 CM H IIPOTHBOJIE-
x)aimqum emy yriaom 30° Bparima-
eTCA BOKpYr [JaHHOTO KaTeTa.
Haigure mosHYI0 IOBEPXHOCTb
TeJia BpalleHud.

3a7aHue 1 2 3
OaJuIBI 1 2 2
OILlEHKA «5» «y 3» 2»
OasuIbl 5 4 2-3 0-1

KonTtpouabHnasi padora no teme "BekTopbl 1 KOOpAUHATHI B IPOCTPaHCcTBE"




(1

JdaHbI TOYKH

A(2;-4;1) u B(-2;0;3).

a) Hanaure KoopauHaTBI cepeIHHBI
orpe3ka AB.

0) Haiiaure KoopaAHHATHI
U JJIMHY BeKTopa

R

AB.

B) Haiinure xoopauuarter Touxkun C,
eclaIun

[

BC = AB.

2/

JlaHBI BEeKTODPHI a H b,

npuueM
a = 6i — 8k, E‘ =1, a b=60°.
Hainure:
a) a- l;;
6) |a +b;

©

B xy6e ABCDA B C D, c pebpom 1
Touka O — nenrp rpanu ABCD.
Hcenoab3ys meTo KOOpAMHAT,
HAHINTE:



a) yron mexay npsaMmeIMu A D
u B O;

0) paccrossEMe oT TOUKM B 1o
cepefuHbl oTpe3xka A D.

3aJaHue 1 2 3
OalIBI 3 2 2
OILICHKA «5» «dy «3» »
OaJLIbl 7 5-6 2-4 0-1

10 xnacc

Bxonnas pabota

1 Bapuant
1. Juarouans BD napamnenorpamma ABCD oGpazyet ¢ ero cTopoHaMH YTIIbI,
pasubie 65° u 50°. Haiigute Menpmuii yron napamwienorpamma. OTeer faiite B rpagaycax.

“J c

LN

Oteer

2. Haiiure muioinajib npaMoyrojibHOTO TPEYTOJILHHKA, €CITH €70 KATET W THIIOTEHY3a PABHEI
cooteercteerHo 28 u 100.

1) 1400 2) 96; 3) 36; 4) 64.

3. B tpeyroasnnke ABC BM — mennana u BH — seicota. H3sectro, yto AC=84 u BC=BM.
Haiigure AH.

B
l M H ¢
Oteer
4. [lpsamoyronbHuK, cTOpoHbl KoToporo 6 M u 8 M, BiiucaH B kpyr. Hafinure nnomans kpyra.
1) 100w m* 2)20m M*  3) 10mm®  4)257 ™

5, bokosas cTopoHa Tpanenuu paBHa 3, a OMH W3 NPHJIETAIONIAX K Hell yrios pasen 30°. Haiiaure
ILIOMIA/Ib TPaleluH, eclii e€ OCHOBaHHA PaBHLI 2 H 6.




7. buccektpuca yrna A napannenorpamma ABCD nepecekaer cropony BC 8 Touke E. Haiigure
mepuMeTp Napasuienorpamma, ecinu AD=12 cm, a BE=5 cm.

Ortgert:
8.0xpyxuocts ¢ nentpom P u npamas KT kacaworca B Touke K. Haiigure PT, ecmu TK = 12, a
auaMmeTp okpykHocta — 10.

Orteer:

Kputepun oueHok: «2» - 1-2 3ananus; T
«3» - 3-4 zamauns;
«d» - 5-6 sananuii;
«5» - 7-8 zamanmuii.

KOHTPOJIBHASA PABOTA 3A 1 IIOJIYI'OAUE

1.Touku A, B, C u D nexxat B ojiHOM 1710cKOCTU. BBIOEpuTe
YTBEPKJIECHUE,KOTOPOE HE MOXKET OBITh BEPHBIM:

a) [Ipsamas AB napamnensna npsimoit CD; 0) [Ipssmast AB nepecekaer
npsamyoCD;

B) [Ipsimast AC nepecekaet npsimyto BD; 1) [Ipsimbie AC u
BD —ckpemuBatorces.

2.JlaHbl ABe nepecekaromecs npsiMele a u b . Yepes Touky A, Jexanyro
Ha TIPSIMOM a, MPOBEJICHA MpsiMas ¢ apajuieiabHas psiMoit b. CKOIBKO
MJIOCKOCTENMOKHO MTPOBECTU YEPE3 ITU MPsMbIE?

a) oaHy; 0) 1BE; B) TPH; T') HU OJIHOM; ) IPYTrOi OTBET.

3.1lmockocTs o mapasuienbHa IpsMoii b, a psiMas b mapasuienbHa
IJTIOCKOCTH Y,0TJIMYHOM OT 0. KakoBO B3aMMHO€ pacmloyiOKEHUE
IJIOCKOCTEMN oL 1 Y?

4 TlapannenbHble TUIOCKOCTH 0 U 3 IepecekatoT npsimyto MN B Toukax A
u B, anpsamyro MP B toukax C u D coorBercTBenHo. Halimute AB, eciu
AM=5 cm, CM=8 cm u DM=20cM.

5. TITocTpoiite ceuenue Terpasripa DMNK mi1ockoCcTbio, IpOXoasien
yepe3 Touku A, B u C, nmpuuém Touka A npuHajuiexxut pedopy DM,
touka B - pe6pyDK, a C enpunamexurt wiockoctu (MDN).



Ouenka «5» «“4» 3» 2»

KonnuectBo 5 4 3 2
0a/IoB

Hrorosan KOHTPOJIbHas1 paﬁoTa Imo reomMeTpuu.

KontponbHas pabota paccuntana Ha ypok 40 munyT. 3agada Nel mo roroBoMy 4epTexy Ha
JI0Ka3aTeIbCTBO C IPUMEHEHUEM TEOPEMBI O TPEX MEePIeHANKYIIpax win oopatHoi eif. K
3agayaMm Ne 2 - Ne 4 1aHbl OTBETHI.

Lens: mpoBepka yMeHUIN NPUMEHSThH OJIYYSHHbIC 3HAHHS TI0 OCHOBHBIM Te€MaM Kypca
reometrpuu 10 kiacca.

BAPHUAHT 1.
1. a Hano: al (ABC),
M A ABC — npsiMOYTOJIbHBIH,
£C=90°
B Jloxazamv: A MCB -
A MPSIMOYTOJIbHBIMN.

C

ABCDAB:1C1D: — npaBunpHas npusma. AB = 6¢cm, AA 1= 8cm.
Haiitu yron mexnay npsmeiMu AA1 1 BC; mutomiaip moyiHOM MOBEPXHOCTH IPU3MBI.

B npaBUIbHOI TpeyroibHOM MupaMuie CTOPOHA OCHOBAHHs paBHa 2/3 cM, a BHICOTA paBHA 2
cM. Haiftu yron HakioHa OOKOBOro pedpa K IUIOCKOCTH OCHOBaHUs. OTBET 3amuIINTE B
rpagycax.

OcHoBaHMe NPSAMON IPU3MBbI — TPEYTOJILHUK CO CTOPOHAMH 5 ¢M 1 3 cM U yriioM B 120° mexy
numu. HanGonbinas u3 mwiomaeit 60koBbIx rpaneil papna 56 cm?. Haiftu miomans momnHo#M
MTOBEPXHOCTU IIPU3MBI.

Kpurepun
OIlEHKa «5» «dy 3» 2»
OasIbl 5-6 4 3 0-2

11 kaacce

Bxoanasi padora



1 wacrb

1. Toukn M, K, N u H e nexar Ha oanoii niockocti: Kakoe u3 yrBepik/ieHuii a) — r) BepHo:
a) [Ipsameie MN u KH napamnensusr;  6) Ilpameie MN u KH nepecekatores;

B) IIpsameie MK 1 NH napannensher; r) Ipameie MK u NH ckpemmnBatores?

A.a) B.6) C.B) D.1)

2. Orpesok PQ u nminockocTs He HMEROT 001X Touek, a R — cepemna PQ. [apannenshsie
npsMsie, npoxo e depes To4ku P, Q u R, nepecekator minockocts B Todkax P, Q1 u Ry
cootBercTBeHHO: PP1=4cm, RRi1=6cMm. Haitaure QQ1.

A Scem; B.8cem; C.10cem; D. 7 em.

3. Touxn A, B, C u D He nexxar Ha ofHO#M nmiockocTH, a Touku P, Q, R u T sensrorcs
cepeaunamu otpeskoB AC, BC, BD u AD cootsercrBenno. Hailigure nepumerp
yetsipexyroiasHuka PQRT, ecrin AB=10 em, CD=12 cm.

A. 18 cm; B.20cMm; C. 22 enm; D. 24 cm.

4. Orpeszok AH nepnenaukyispen nnockoctu kBajapara ABCD. Kakoe u3 yreepikaenuii 1) — 4)
BEpHO:

1) BDN (ACH); 2) BCN (ACH); 3) ADE (ACH); 4) HC €(ABC)?
A.1) B.1),2) C.3),4) D. 4).

5. Orpesox AH nepnenaukynspen nnockocts kajgpara ABCD. Haiiante DH, ecnii AB=8 cm,
AH=6 cM:

A 7cm; B.8cem; C.9cm; D. 10 em.

6. Touka P sBnsiercs cepeauHoii pedbpa BC npsamoro napannenenunena ABCDAB,CD,. Yriom
MEK/Y KAKHMH NPSMBIMH H3MepseTcst IBYTPaHHEI yron Mexy miockoctsamu PA 1B u AAIB,?

A.APuAP; B.BiIPuAP; C.Bi/PuBBi; D. AP uBP?

7. Hans Toukn A(1; -2; 3), B(3;- 2; -1) u C(m; -1; 4). Ilpu kakux 3Ha9eHUAX M TPEeYrolIbHHK
ABC- paBHOOeipeHHBIH?

A.4; B.8 C.2: D. 1.

8. Uepes 010y TOUKY Ha IUIOCKOCTh IIPOBE/ICHBI MEPHEHINKYIISAP H JIBE HAKIOHHBIE, UTHHEI
MPOEKITHH KOTOPBIX paBHb 4cMm 1 11 om. HalianTe mmmHy nepnenankynspa, eciii HaKJIOHHEIE
otHocaTca kak 2 : 5. A.Scm: B.dem: C.3com; D.2om.

2 yacTe

C1 [lan xyo ABCJIIA'B'C!/' a) IToctpoiite ceuenne Kyda II0CKOCTBIO, NPOXO/IIIIei uepes
toukn B, Al, JI.

6) Haiimure yron mexay miockoctamu AB'C' u BA!JT'.

OIlEHKa «5» «dy 3» @2»

0aJuIbI 9-10 7-8 5-6 0-4




KoHTponbHas pabota 3a 1 nonyrogue no reometpum 11
Knacc

11 knacc KoutponbHaa paboTa 3a 1 ceMmecTp

BapwaHt 1

1.Kakasa 12 nepeyncneHHbix Todek nexuTt B YOZ:

a) A(0;1;1); 6) B(1;2;0); 8) C(-1;0;5); r) D(1;1;2).

2. Touka M - cepeaunHa oTpe3ka AB. Haiaute koopauHaTol Touku B, ecnu A(1;3; -2), M( -2;4;5)
a) B( -5;5;12); 6) B(3;5;8); B) B( -2;5;2); r) opyroi oTBeT.

3. Haigute anuHy AM — meawmanbl TpeyronoHuka ABC, ecnu A(1;2;3), B(6;3;6), C(-2;5;2).

6

a) v : 6) 2; B) 3; r) apyroi oTeerT.

4. HailauTe ckanspHoe npoussegeHue sektopos ¢ (1;-1:2)m 2 (-1:1:1)

a)-3;0)0;8)1;r) 2.

—
5. [IuaroHanb 0CEBOro ceyenus umnunapa pasHa V8l cm, a pagnyc ocvoBaHus — 3 cm.
HaliauTe BbICOTY UMNMHAPA W NNOWaAb NOMHOW NOBEPXHOCTM.

6.00pazyrwan KoOHyCa HakMoHeHa K NMNOCKOCTW OCHOBaHuA nog yrnoM 30° u paBHa 8 cM.
HaianTe nnowaib 0CEBOro CeYeHWA KOHYCa.

Kpurepuu ouenupanus

3amanue OaJIbI

N[N | |WIN|—
el N el e Rl

OIIEHKA «5» «4» 3» «2»
OaJuIBI 6-7 5 34 0-2




HUTorosasi KOHTpoJIbHAsI padoTa mo reomerpu, 11 knacc

BapuaHTt 1
B zapaHun 1 — 5 sanuwwn oteet (no 1 6)
1. Haiaute anuvny BekTopa AB, ecnn A( -1; 1; -1) m B(-1; 1; 1)
2. MNpM KakoM 3HaYeHuM K BekTonpel a (6; 0; 12) u B (-8; 13; K) nepneHAUMKynApHbI?

3. OcHoBaHWEeM NPAMOR TpeyronbHONU NPU3MbI CYXUT NPAMOYIOMbHbIA TPEYTroNbHUK C
KaTeTamu

3 ¢cM U 4 cM. BbicoTa npuzMbl 10 cM. HallauTe naowaib NoaHOW NoBEpXHOCTH.
4. Obpaszyowasn kodyca 10 cM. HalauTe 06bEM KoHyCa, eCli ero BblcoTa
8cm

5.0ceBoe ceueHUe UMAWHApPa ecTb KBaApaT, AMaroHanb KoToporo pasHa 4v2 cM. BoluMcnuTe
00ObEM UMNUHApPAa.

PelleHne 6 3a4aHUA AOMKHO MMeTb obocHoBaHMe. HeobxoauMo 3anucaTb
nocnegoBaTebHble norMdeckne AelcTena U obbsacHeHua (26)

8. B umnuHape Ha paccToAHMK 8 CM OT €ro oCW U napannesbHo en npoeeacHoO cevyeHne,
AWAaroHanb KOToporo paeHa 13 cM. BbluMcnuTe pajMyc OCHOBaHWA UMNWHAPA, eClK ero
BbICOTa paBHa 5 cM.

OIlEHKa «5» «dy 3» @2»

OasIbl 6-7 5 34 0-2




