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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOEe TpU HW3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUs OKPYXKAIOIIET0 MHpPA, YCIOBHUE YCIEUIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ieab ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 0Ga3zoBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHHST 00pa30BaHMs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKOo, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHE 1€  OCBOEHHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJbHbBIX U TBOPYECKHUX CroCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBanue GYHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TCOMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYCCKUX
MOHATUH, OOBCKTOB W 3aKOHOMEPHOCTCH B pEabHBIX IKU3HCHHBIX
CUTyaIlusIX M TPH H3y4EeHUH IPYTHX YYICOHBIX IMPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpPMYIUPOBaTh WX Ha S3BIKE
TCOMETPUHU U CO3/IaBaTh TCOMETPUUYCCKHUE MOJICTH, IPUMEHATH OCBOCHHBIH
TCOMETPUYCCKUN aImapaT IS PEIICHUS IMPaKTHKO-OPUCHTHPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OIICHUBATH MMOTYICHHBIC PE3YIIbTATHI.

[TprnopuTeTHRIME 3aIa4aMHU Kypca TEOMETPUHU Ha 6a30BOM YPOBHE

SIBJISIIOTCSL:

pacIIMpeHHE TIPEICTABICHUS O TCOMETPUU KaK YacTH MUPOBOM KYJIbTYPBI U
dbopMUpOBaHHE OCO3HAHHUS B3aWMOCBS3M TE€OMETPUU C OKPYKAIOIIUM
MHUPOM;

dbopMHpOBaHUE TIPEACTABICHUS O TIPOCTPAHCTBEHHBIX (QUTYpaX Kak o
BOKHCUIITUX MAaTEMAaTHYCCKHX MOJICIIAX, ITO3BOJISIONIMX OIKUCHIBATH U
U3ydaTh pa3HbIC SBJICHHS OKPYXKAIOIIEr0 MHpa, 3HAHUC IOHATHHHOTO
amnmapara 1o paszzaeiny «CTepeoMeTpus y4eOHOro Kypca reOMETpHUH;
dbopMUpOBaHHE  YMEHHUS  BJIAJCTh  OCHOBHBIMH  IOHATHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHHC
TeopeM, GOpPMYJI U YMEHUE UX MPUMEHSITh, YMCHHS JIOKa3bIBaTh TEOPEMbBI U
HAXOJIUTh HECTaHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4,

dbopMHpOBaHUE YMEHHUS PaCliO3HABATh HAa YepPTekKaxX, MOACISIX U B peaTbHOM
MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHsI, KOHCTPYHPOBATH T€OMETPUICCKUE
MOJICIIH;

dbopMHpOBaHE TTOHMMAaHHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO ITOCTPOCHHS
MaTEMaTHYCCKUX TEOpHi, (POpMUpOBaHHE MOHMUMAHUSA POJIM aKCMOMATHKH
TP TIPOBEJICHUHN PACCYKICHUM;

dbopMHpOBaHUE YMEHUS BIIAJIETh METOJAMH JIOKA3aTEIhCTB W aJITOPUTMOB
pEIICHUS, YMCHUS MX IMPUMEHSTH, IIPOBOAUTH JOKA3aTEIIbHBIC PACCYKICHUS
B XOJI€ PCIICHUS CTCPEOMETPUYCCKUX 3aJad M 3aJad C MPAKTHICCKUM
comepkanueM, (opMHpOBaHHWE TIPEACTaBICHHS O  HEOOXOIUMOCTH
JIOKA3aTeNIbCTB MPU OOOCHOBAHMHM MaTEMAaTHYCCKUX YTBEPXKIACHUN W POJIU
AKCHOMATHKH B MPOBEICHUH JCTYKTUBHBIX PACCYKICHUIA;

pa3BUTHE ¥ COBCPIICHCTBOBAHUEC WHTEIUICKTYAIBHBIX W TBOPYCCKUX
crocoOHoCTEH oOydJarornmxcs, IT03HaBaTEILHOM AKTUBHOCTH,
UCCIICIOBATCIbCKUX ~YMEHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K
U3YYCHUIO TEOMETPHUH;

dbopmupoBaHre (HYHKIIMOHAIBLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHsI Paclio3HaBaTh MPOSBICHUS T€OMETPUUICCKUX MOHATHH, OOBEKTOB H



3aKOHOMEPHOCTEN B PEAbHBIX JXU3HEHHBIX CUTYyallUAX U IIPU HU3Yy4CHUU
IpPYTUX  y4eOHBIX  IPEIMETOB,  MPOSBICHHUS  3aBUCHUMOCTEM U
3aKOHOMEPHOCTEH, MOJCIIMPOBAHUSA PEANBHBIX CUTYallui, HCCIEIOBAHUA
ITIOCTPOECHHBIX MOJEJEH, UHTEPIIPETALMHN ITOTYYECHHBIX PE3YIIBTATOB.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUH B Hayajle €ero W3y4yeHus 3a/Jay, peulaeMblXx Ha YypOBHE
WHTYWUTUBHOTO TIO3HAHMS, M ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
NalbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISAIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JESTENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yyalnxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pELIeHUs 3ajad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HATrJSAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMSL.

OcHoBHBIE copep:KaTeJbHbIe JINHUU Kypca «I'eomerpun» B 10—11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaeHus,
«BexTopsl U KOOpAWHATHI B pocTpaHCcTBey. DopMupoBaHUe JTOTHUECKUX YMEHUN
pacmpeziengeTcss He TOJNBKO IO COJEp)KaTelIbHBIM JIMHUSM, HO M 1O ToJAaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYpUPOBAHO TakuM o0Opa3oM, dYTOOBI OBJIAJEHHUE TEOMETPUUCCKUMU
MOHSATUSIMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEILHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yueHue reomerpun otBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAaMH; YIOJ MEXAYy NpPsAIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteiline npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUNIOCKOCTH: NEPNEHAUKYIISIPHBIC MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yroJl JIBYTPAHHOTO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenumnen, MPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béme. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMMOBEpPXHOCTU. [lunuHAap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM mmoBepxHocTU. KoHyC: ocHOBaHue U BepIinHa, oOpasyroias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaUIeTbHO W MEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpéM HEKOMILUIAaHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YToi Mexay BekTopamu. CKaJasipHOE TNPOU3BEIECHHUE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTro TMpeaMeTra
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3jIMuHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUEM COBEpUIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHYSCKHX 33/1a4 MAaTEMaTHUCCKON HAIPAaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
CpeIbl, OCO3HAaHHEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IPoOJIeMm;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYECKOM KyJNbTYypOW KakK CpEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH W  MPeoOpa3OBbIBATh  CYKJICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CcHOCOO pemeHus yd4eOHOM 3anaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MUH(POPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHblE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JPYTIUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YU4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, paclpeaessITh BUABI padboT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMU WICHAMU KOMAaH/IbI;
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TIO3HABATEIHHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: NTAPAILIETBHOCTD U MEPIIEHAUKYIISIPHOCTD HPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumnupoBaTe  MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONb3Yys METO/I CIIE/I0B.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIE AHAUTUYECKHE METOAbl MPU PEUICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3nam Wiu
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Berauciste 00bEMBI U TUIOMIAAM TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIararouX HECKOIbKO MAaroB PEIICHMS, €CIU YCIOBHS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSBIICHUE 3aKOHOB T'€OMETPHUU B UCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPHUH, WCCICIOBATh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LHWJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMUJIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHHUEM (HOPMYII.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAHHBIK B cdepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTs u3yyaemble (UIyppl OT PYKHM U C HNPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh paBUIIO NTapajuIelIeIUIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTs reomeTpuueckue (HakTbl Uil PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XJIeHWE F€OMETPUUECKUX BEJIMUMH [0 o0pa3laM WM aJropuTMaMm, NPUMEHS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOMTH NpHUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKu C(HOPMYIHPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



AHHOTanus K padoueii nporpamme no reomerpuu OOII COO

Ha3zBanue paboueii mporpammsl

PABOYAS TIPOI'PAMMA
y4eOHOro nmpeamera

«["'eomeTpus»
10-11kmacc

Kparkas xapakrepucTuka nporpaMmsbl

BaxxHocTh y4eOHOTO Kypca T€OMETPUU Ha YPOBHE CPEIHET0 00IIero oopasoBaHus
00yCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpPEJAMETHBIX U MPEIMETHBIX PE3yIbTaTOB
oOyueHusT TEeOMETPUUM B  HANPABIEHUU JIMYHOCTHOIO  pa3BUTHUA  OOy4arouuxcs,
¢dbopmupoBanust (GYHKIIHMOHATBHOW MaTeMaTHYeCKOW TIpPaMOTHOCTH, HW3YYEHUS JPYrux
y4eOHBIX TUCHMIUIMH. Pa3BuTHEe y 00ydaroniuxcsi MpaBHIbHBIX MPEACTABICHUN O CYITHOCTH
U MIPOUCXOKICHUHU T€OMETPUUYECKUX aOCTPaKIIHMii, COOTHOIIEHUN PEAIbHOTO U UACAIBHOTO,
XapakTepe OTPaKEHUs MATEMaTUYECKOM HAYKOW SIBJIEHUM M IIPOLECCOB PEaJbHOrO0 MUpa,
MEeCT€ I'€OMETPUU B CHCTEME HAYK M POJIM MATEMAaTHYE€CKOrO MOJEIUMPOBAHUS B HAYYHOM
MO3HAHWM M B TMPAKTHKE CIOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO MHPOBO33PECHUS
yyaluxcs, a TakKe KadeCTB MBIIUICHUS,, HEOOXOIUMBIX JJs aJalTallid B COBPEMEHHOM
oOmiecTse.

I'eomerpust sBiseTcss OJHUM U3 0a30BBIX MPEJAMETOB HA YPOBHE CPEAHEro OOIIEro
o0Opa3oBaHMs, TaK KaKk 00ECIIeYnBaeT BO3MOXKHOCTh U3yY€HUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOU HaIllpaBJIE€HHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblieHue, GopMUpPyeMOe MPHU U3YUYEHUH O0YYaIOIUMHUCS TMOHSITHIHHBIX
OCHOB T'€OMETPUM U IOCTPOCHUHU LEMNOYKH JIOTMUECKUX YTBEP)KIECHUH B XOJAE PELICHHUS
reOMETPUUYECKUX 3ajlady, YMEHHE BbIIBUTaTh U OIPOBEpPraTrh TMIOTE3bl HEMOCPEICTBEHHO
HCIOJIB3YIOTCS TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAyYHOro LIMKJIA, B YACTHOCTH M3 Kypca
¢bu3nku.

YMeHue OpUEeHTUPOBATbCA B NPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax JesTeNbHOCTH 4yenoBeka. OpueHTalus 4yeloBeKa BO BpPEMEHU U MPOCTPAHCTBE —
HE00XO0/IMMOE YCIIOBHE €r0 COIMAJIBHOrO OBITHS, (hopMa OTPaKEHUS OKPY)KAIOLIEro MUpA,
YCIIOBUE YCIIEIIHOTO TIO3HAaHMSI M AaKTHUBHOIO IpeoOpa3oBaHUsl JEHCTBUTEIHHOCTH.
OmnepupoBaHue NPOCTPAHCTBEHHBIMU o00Opa3zaMu OObEIUHsSET pa3Hble BHUIBI Y4eOHOU U
TPYAOBOM NEATEIBHOCTH, SIBISETCS OJHUM M3 MPO(ECCHOHAIBHO BAXKHBIX KaueCTB, I0ATOMY
aKTyalbHa 3afaya (GopMHpOBaHHUS Yy 00YyYarOIUMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak




PaSHOBUAHOCTU 06pa3H0r0 MBINIJICHUA — CYIICCTBCHHOI'0O KOMIIOHCHTAa B IOATI'OTOBKE K
HpaKTHq€CKOﬁ ACATCIIBHOCTHU 110 MHOTMM HAITpaBJICHUSIM.

Cpok, Ha KOTOpHIH pa3paboTaHa paboyast 2 rona
nporpamma

Crnucok npusokeHuil K paboyeil mporpamme [ToypouHoe maHupoBaHUE, OIIEHOYHbIE MaTepUabl




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
/o

HanmenoBanue pasznenos
U TE€M IIPOrpaMMBl

KonmuectBo yacoB

Bcero

KonTtposbhbie
paboThI

DnekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTeNbHbIE PECYPCH

BocnouratenbHbIN aclieKT

Bsenenue B
CTEPEOMETPHUIO

10

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

[IpuBneyenne BHUMaHUS
oOyJaronuxcs K IEeHHOCTHOMY
aCIEKTY U3Y4aeMbIX Ha ypOKax
MIPEAMETOB, SIBJICHHH, COOBITHIA
yepe3: oOpalieHue BHUMaHUs Ha
HPaBCTBEHHbIE ACIIEKThl HAYUYHbBIX
OTKPBITUN, KOTOPHIE U3YYAIOTCS B
JIAaHHBI MOMEHT Ha YpOKe; Ha
IIPEACTABUTENEHN YUEHBIX,
CBSA3aHHBIX C U3yYa€MbIMU B
JIAaHHBI MOMEHT TeMaMH, Ha TOT
BKJIaJl, KOTOPbIA OHU BHECIIH B
pa3BUTHE HAIIEW CTPaHbI U MHPA,
Ha JOCTOMHBIE NOpaKaHUsI
MIPUMEPHI UX )KU3HU, HA MOTHUBBI
UX MOCTYNKOB. MeToasl 1
MIPUEMBI: OpraHu3aIus paboThl C
MOJy4aeMOi Ha ypOKe
COLIMAJILHO - 3HAYUMOM
nH(popManuen, THUIIUUPOBAHUE
ee 00CYX/IeHUs, BEICKa3bIBAaHUS
00yJaroIMMHUCS CBOET0 MHEHHS,
BBIPAOOTKH CBOETO OTHOIICHUSI.

[IpsiMBbIE M TUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH

12

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

Hcnonp3oBanne BOCIIUTATEIILHBIX
BO3MOXKHOCTEH coAepKaHus
y4eOHOTO0 MpeaMeTa JJIs
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MPSIMBIX U IJIOCKOCTEMN

[lepnieH IUKYISIPHOCTD
HPSIMBIX U IIJIOCKOCTEN

12

https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

(dbopMUpOBaHUS Y 00yUYAIOITUXCS
POCCUNCKHX TPaTUIIIOHHBIX
JIyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX IEHHOCTEH.
MeTo/1bl U IPUEMBIL:
JIEMOHCTpAIHs IeTIM IpuMepa
OTBETCTBEHHOTO, TPAXIAHCKOTO
MOBE/ICHUS, TIPOSBICHUS
4eJI0BEKOII00Us 1
no0pocepIeYyHOCTH, Yepes
110/100p COOTBETCTBYIOIIUX
TEKCTOB JJIs1 YTCHUS, 3a]a4 JUIs
pelieHus, IpoOIeMHBIX
CUTYaIui a7si OOCYKICHHUS B
KJacce).

[TpumeneHue rpynnoBoil paboTbl
WM paboThI B Mapax, KOTOpbIe
CHOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHOM paboThI U
B3aUMOJICHCTBUIO C IPYTUMH
00yJarouMuUCS.

VYTasl MeXIy OpSIMBIMU U
IIJIOCKOCTSIMU

10

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

NuanuuupoBanue u nogaepxka
HCCIIEI0BATENbCKOU
JNeITEeILHOCTH IIKOJILHUKOB B
(dbopMe BKITIOUEHHS B YPOK
Pa3JIMYHBIX UCCIIEIOBATENBCKUX
3aJaHuM U 337a4, 4YTO JaeT
BO3MOYXHOCTh O0yUYaIOITUMCS
MIPUOOPECTH HABBIKU
CaMOCTOSITEIIBHOTO PEIICHUS



https://ege.sdamgia.ru/
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TEOPETUYECKON MPOOIEMBI,
TeHEPUPOBAHUS U O(DOPMIICHHS
COOCTBEHHBIX THIIOTE3,
YBOKUTEIBHOI'O OTHOLIECHUS K
YY)KUM UJEAM, TyOJIUIHOTO
BBICTYILICHUS],
apryMEHTUPOBAHUS U
OTCTAaMBaHUS CBOCH TOUKHU
3peHusi. MeTobl U IPUEMBI:
peanu3anusi UHAUBUAYATbHBIX U
IPYIIIOBBIX UCCIEA0BATEIbCKUX
MPOEKTOB.

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

[Tpumenenne rpynmoBoii paboTs
WM paboTHI B Tapax, KOTOPbIE
CHOCOOCTBYIOT Pa3BUTHIO

MHOTOrpaHHUKH 11 HaBBIKOB KOMaHIHOM paboThI U
B3aUMOJICVCTBUIO C APYTUMU
00yJaroIUMUCH.

https://resh.edu.ru/office/user/profile/ = Vcranopnenue yBaKHTEIBHBIX,
https://www.yaklass.ru/ JIOBEPHUTEIBbHBIX, HE(POPMaTbHBIX

068 https://ege.sdamgia.ru OTHOIIIEHUN MEK]ly YUUTEIIEM U

HEMBI 9 YUEHUKAMH, CO3/IaHUE HA YPOKAX

MHOTI'OrpaHHUKOB AMOLIMOHAIBHO-KOM(OPTHOH
cpensbl.

https://resh.edu.ru/office/user/profile/  TIpuBnedyeHne BHUMAHUS

TloBTOpEHHE: CeueH, https://www.vaklgss.ru/ o0yyaromuxcs K IeHHOCTHOMY

4 https://ege.sdamgia.ru

PaCCTOAHUA U YTJIBI

aCIEeKTY U3y4aeMbIX Ha ypOKax
MIPEAMETOB, SBJICHHM, COOBITHIA
gepes: oOparieHne BHUMaHus Ha
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HPABCTBEHHBIE ACHEKTHI HAYYHBIX
OTKPBITUHA, KOTOPBIE U3YYaOTCS B
JIaHHBI MOMEHT HA YPOKE; Ha
MIPEACTABUTENEHN YUEHBIX,
CBSI3aHHBIX C U3y4YaEMbIMU B
JTaHHBII MOMEHT TEMaMH, Ha TOT
BKJIaJl, KOTOPBI OHH BHECIIHU B
pa3BUTHUE HAIIEW CTPaHbl U MUPA,
Ha JOCTOMHBIE MOIPaKAHUS
MIPUMEPHI UX )KU3HU, HA MOTHUBBI
HX MTOCTYNKOB. MeTobl u
MIPUEMBbI: OpraHu3aIus paboThl ¢
MOJy4aeMOi Ha ypOKe
COLIMAJIBHO - 3HAYUMOI
nH(popManuel, THUIIMUPOBAHHE
ee 00CYX/IeHHUs, BbICKa3bIBAaHUS
00yJaroIMMHUCs CBOET0 MHEHHS,
BBIPAOOTKH CBOETO OTHOIICHUS.

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

HauMeHnoBanue KoaudecTBO 9acoB

Ne
a
n/n Pa31eI0B M TEM B Kontpoas  IIpakTuu
n cero
POTPaMMBI HbIe ecKkue
padoThI padoThI
Tena BpameHus 12
OO6bembl Ten 5 1

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://resh.edu.ru/office/user/profil

e/ https://www.yaklass.ru/
https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profil

e/ https://www.yaklass.ru/

BocnurateanHbIH acliekT

[IpuBnedyeHrne BHUMAaHUS
o0yJaromuxcs K IEHHOCTHOMY
aCTeKTy M3Y4aeMbIX Ha ypoKax
MIPEAMETOB, SBJICHHM, COOBITUIA
yepe3: oOpalieHue BHUMaHUS Ha
HPaBCTBEHHBIC ACTIEKTHI HAYYHBIX
OTKPBITUMA, KOTOPBIE U3YYAIOTCS B
JIAaHHBII MOMEHT HA YPOKE; Ha
MPEACTABUTENEHN YUEHBIX, CBA3aHHBIX
C U3y4aeMbIMH B IaHHBIA MOMEHT
TEMaMH, Ha TOT BKJIaJl, KOTOPBIM OHU
BHECIIM B Pa3BUTHE HAIICH CTPAHBI U
MHpa, Ha TI0CTONHBIE MOAPAKAHUS
MIPUMEPHI UX )KU3HU, HA MOTHBBI X
MOCTYNKOB. METO/IbI U IPUEMBI:
opraHu3anus padoThl C TOJIyIaeMOU
Ha YpOKE COLMAIBHO - 3HAUUMOMN
nH(popMalren, THUIIMUPOBAHUE €€
00CYKJIeHH S, BBICKa3bIBAHUS
00yJaroIMMHUCS CBOET0 MHEHHS,
BBIPAOOTKH CBOETO OTHOIICHUSI.

Hcnonbs3oBaHne BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJIep KaHUs
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https://ege.sdamgia.ru

y4eOHOTO0 mpenMeTa s
dhopmupoBaHus Y 00yJarOIuXCs
POCCUMCKHX TPAAULIMOHHBIX
JlyXOBHO-HPABCTBEHHBIX U
COILIMOKYJIbTYPHBIX LIEHHOCTEH.
MeTobl ¥ TPUEMBIL: JIeMOHCTPAIIHS
JETSM IIPUMEpa OTBETCTBEHHOTO,
IPakIaHCKOT'O TIOBEIICHHUS,
MIPOSIBIICHUS YETIOBEKOIIO0US 1
JI0OpOCEPICYHOCTH, Yepe3 Mmoadop
COOTBETCTBYIOILINX TEKCTOB JIJIs
YTEHUS, 3a]1a4 JJIs1 PEIICHUS,
POOJIEMHBIX CUTYaIMH IS
0OCYXKICHHS B Ki1acce).

Bexkrops! n
KOOpPJIMHATHI B
IIPOCTPAHCTBE

[ToBTOpEHME,
000011IEHE U
CHUCTEMaTH3aITUs
3HaAHUU

10
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[IpumeHneHue rpynnoBoil padoThl UIU
paloThI B apax, KOTOpbIE
CIOCOOCTBYIOT Pa3BUTHIO HABBHIKOB
KOMaHAHOU paboThI U
B3aMMOJEICTBUIO C IPYTUMU
00yJaromuMHcs.

WMunnmupoBanue 1 MoJiepKKa
UCCIIEI0BATEIbCKON AEATEIbHOCTH
IIKOJIbHUKOB B ()OpME BKITIOUCHUS B
YPOK pa3iIMuHBIX UCCIIEI0BATEECKUX
3aJIaHW# U 33434, YTO JacT
BO3MOXXHOCTh O0yYaroIIMMCst
PUOOPECTH HABBIKU
CaMOCTOSITENTLHOTO PEIICHHUs
TEOPETUYECKO MPOOIEMBI,
TEHEPUPOBAHUS U OPOPMIICHHS
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COOCTBEHHBIX THIIOTE3,
YBaKUTEIBHOTO OTHOIIECHUS K UY)KHM
uaesM, yOJUIHOTO BBICTYIIIICHUS,
apryMEHTHUPOBAHUS U OTCTaUBAHUS
CBOEU TOYKHM 3peHUs. MeTobl U
MIPUEMBI: peanu3alus
WHUBUIYAIBHBIX U TPYIITOBBIX
HCCIIEI0BATEIIbCKUX MPOEKTOB.

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecrBo
Tema ypoka
n/n 4acoB
Tema 1. BBenenue B crepeomerpuio -10 yacon
1 OCHOBHbIE MIOHATHS CTEPEOMETPUN: TOUKa, IPsIMasi, INIOCKOCTb, IpocTpaHcTBO. [IpaBuia nzobpaxeHus Ha 1
PHUCYHKaX: H300paskeHUsl IIOCKOCTEH, MapauleIbHbIX IPSMBIX (OTPE3KOB), CEpPEANHBI OTPE3Ka
2 [TonsTHs: nepecekarouecs MI0OCKOCTH, IEPECEKAIOIINECcs IPsIMast U MII0CKOCTh 1
3 [TonsaTus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U IIJIOCKOCTh 1
4 3HAaKOMCTBO C MHOTOI'paHHUKaMH, H300pa’keHre MHOIOI'PAaHHUKOB HA PUCYHKaX, Ha MMPOEKIMOHHBIX YepTexax 1
3) HavanbpHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U Mojenu. CeueHrss MHOTOTPaHHUKOB 1
6 HauanbHble cBefieHUs 0 KyOe U upaMuje, ux pa3BEPTKU U Mojenu. CedeHnss MHOTOIpaHHUKOB 1
7 [TonsiTrie 06 akCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX 1
8 [TonATHE 06 AKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX 1
9 [TonsiTre 06 akCMOMaTUYECKOM IIOCTPOECHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX 1
10 [ToHATHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX 1
Tema 2. [Ipsimble U mu10cKocTH B pocTpancTie. [lapajuielbHOCT NPSIMBIX U IJIOCKOCTeH-12 yacoB
1 B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, TAPAIIIENBbHBIE U CKPELIMBAIOLINECS 1
psiMbIE
12 [TapanienbHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapasuieIbHbIe MPSIMbIE B IPOCTPAHCTBE; 1
[apaJUIeIbHOCTD TPEX MPSIMBIX
13 [TapamrensHOCTE IPSMBIX U IIJIOCKOCTEN B IpocTpaHCTBe: [lapaiienbHOCTh IPSIMON U IITOCKOCTH
14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU
15 Yros Mexay NpsAMbIMU B TPOCTPAHCTBE




16 Yrois Mexay IpsAMBIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh IUIOCKOCTEH: MapasuleNbHble II0CKOCTH 1
18 CBoiicTBa napajyiebHBIX TNIOCKOCTEH 1
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, KyO, mapayieIenumne/I 1
20 [TocTpoenue ceueHuit 1
21 [Toctpoenue ceuenuit 1
99 KonrpoabHas padora no teme Nel "IIpsimble n muiockocT B npocrpancrie. [lapajiebHOCTh NPAMBIX U 1
IJIOCKOCTeH "
Tema 3. IlepnieHAUKYJISIPHOCTH NPSAMBIX U IUIOCKOCTei-12 yacoB
23 [leprieHANKYIAPHOCTD NPSIMOM U MJIOCKOCTU: EPIEHIUKYIISIPHBIE IPSIMbIE B IPOCTPAHCTBE 1
24 [IpsiMble mapasienbHbIe U TEPICHIUKYISPHBIE K TUIOCKOCTH 1
25 [IpsiMble napasienbHble U NepIeHIUKYIIPHbIE K IIIOCKOCTH 1
26 [Ipu3Hak nepneHIuKyJIIpHOCTH MPSIMON U TIOCKOCTH 1
27 [Tpu3HaK neprneHaAuKyYISpHOCTH MPSIMOM U IIIOCKOCTH 1
28 Teopema o npsAMON NepNEHANKYIAPHON TNIOCKOCTH 1
29 Teopema o mpsiMoii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1
30 Teopema o npsAMON NepNEHANKYIAPHON TNIOCKOCTH 1
31 [eprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSHHE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHE OT TPSMOM 70 TNIOCKOCTH 1
32 [leprieHAMKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 MIIOCKOCTH 1
33 [eprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSHHE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHHE OT TPSMOM 70 TUIOCKOCTH 1
34 [leprieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOMN J0 TIIOCKOCTH 1
Tema 4. Yruibl MeK1y NPAMBIMHU M INIOCKOCTAMHU-10 yacoB
35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOM U TNIOCKOCTHIO 1
36 JIByrpaHHBIN yroJj, TUHEHHBIN yrojl IBYIrpaHHOTO yria 1
37 JIByrpaHHBIN yroJj, JUHENHBIN yrojl IBYIPaHHOIO yria 1
38 [leprieHANKYIAPHOCTD MIOCKOCTEN: IPU3HAK NEPIEHANKYIIPHOCTH IBYX IIOCKOCTEH 1




39 [lepneHIUKYNSpPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHANKYIIPHOCTH IBYX IJIOCKOCTEN 1

40 [lepneHIMKyYIAPHOCTD MJIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH IBYX IJIOCKOCTEN 1

41 Teopema o Tpéx nepneHANKYISIpax 1

42 TeopeMa 0 TpEX NepHeHANKYIIApax 1

43 Teopema o Tpéx nepreHANKYIApax 1

44 KonTtpouabnas pa6ora Ne2 no temam "[lepneHAuKyJIAPHOCTDh NPAMBIX H IIOCKOCTe. YTJIbI MeKAY 1
NPSAIMBIMM M IJIOCKOCTSAMH"'

Tema 5. Muororpanauku-11 yacon

45 HOHf.I.TI/IG MHOTOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOI'PaHHUKH; 1
pa3BEépTKa MHOTOTpaHHUKA

46 [Tpu3sma: n-yronpHast pu3Ma; rpaHd U OCHOBAHMsI IPU3MBI; IpsIMasi U HAKJIIOHHAs IPU3Mbl; OOKOBas U MOJIHAS 1
[IOBEPXHOCTb MTPU3MBI

47 [Tapannenenunen, npsIMOYTOJIBHBIN MMapaJIEJICIIUAIIE]] U €r0 CBOMCTBA 1

48 [Mupamuna: n-yl"OJ'II)uHaSI NMpaMu/ia, TpaHu 1 OCHOBAaHUE MUPaMUIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUbL; 1
MpaBWIbHAA U yCeUEHHAs MUpaMKia

49 [IpaBuiibHBIE MHOTOIPaHHUKHU: MTOHATHE MPABUIBHOIO MHOTOTPaHHMKA; MPaBUJIbHAS MPU3Ma U IPABUIIbHAS 1
MMpaMK/ia; TpaBUIbHAs TPEYroJibHas MUpaMKia U MPaBUIIbHBINA TETpasap; Kyo

50 IIpencrasieHue o MpaBUIbHBIX MHOINOTPAHHUKAX: OKTA3Ip, JOJAEKAdAP U UKOCABP. 1

51 CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, MPSIMOMN, TNIOCKOCTH. DJIEMEHTHl CAMMETPUH B 1
NMpaMuiax, napauieenuneaax, NpaBuiIbHbIX MHOTOIPAaHHUKAX

52 Brruncnenue 37€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTJIbI 1

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAAb OCHOBaHMA, TeopemMa o 1
OOKOBOI TTOBEPXHOCTH MPSIMOM MPU3MBI

54 [Tnomans 60K0BOM MOBEPXHOCTH M MMOBEPXHOCTH MPABHIIBHOM MUpaMUIbl, TEOpEMaA O IJIOAAN OOKOBOM 1
MOBEPXHOCTU YCEYEHHON MTUPAMU/IBI

55 KonTtpoabsHnas padora Ne3 no teme ""MHororpanuuku' 1




Tema 6. O0bEMBI MHOTOTPAHHUKOB-9 YacoB

56 [Tonsitue 06 06bEMe 1
S7 O0BEM nupamMuIbl 1
58 O0BEM nupamMubl 1
59 O06BEM TUpaMuIBI 1
60 O0BEM nupamMubl 1
61 O06BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTtpoabHnas pa6ora no reme Ne4 "O0bEMbI MHOTOTPAHHUKOB'' 1
Tema 7. IloBTOpEeHHNE: CeUeHNsI, PACCTOSIHUSA M YIJIbI- 4 Yaca
65 [ToBTOpenue, o0o0mIeHNE cucTemMaTu3anus 3Hanui. [locTpoeHne ceueHnii B MHOTOTpaHHUKE 1
66 HOBTopeHVI/Ie, 00o011eHne cucTeMaTu3aus 3HaHui. Beruncienne paccTosHUM: MeXly ABYMsl TOUKaMH, OT TOUKH 1
710 IIPSIMOM, OT TOUKH JI0 IFIOCKOCTH, MEXKAY CKPEIIHUBAOIIUMUCS IPSIMBIMU
67 Hrorosasi kKoHTpOJIbHAsSI padoTa 1
68 [ToBTOpEHMUE, (3606H16Hne cUCTeMaTu3alys 3HaHUH. Berunciaenue yriaoB: MeXIy CKpelMBarOIIUMHUCS IPSIMBbIMU, 1
MEXy NPSAMOI U IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIIOB MEXAY TUIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

Ne KoimnuecTBo
Tema ypoka
n/n 4acoB
Tema 1. Tesna Bpamenns. O0bemsbl Tea -17 yacos
Cdepa u map: LeHTp, paanyc, IMaMeTp; IIIOMIa/(b TOBEPXHOCTHU ChEpPbI
BsanmMHuoe pacrionoxxenue cepbl U INIOCKOCTH; KacaTellbHas TIOCKOCTh K chepe; riomans chepbl
N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa
4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne WIHHIPHYSCKON TTOBEPXHOCTH, OCh IIHMIUHAPUICCKON 1
MTOBEPXHOCTHU
5 Hunuaap: ocHoBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yrolias U 0Ch; IJIOMIAAb OOKOBOM 1 MOTHOM MOBEPXHOCTH 1
5 N300pakenne numHApa Ha TIockocTH. Pa3BépTka nmmmaapa. CedeHust MMIMHAPA (TUIOCKOCTHIO, TTApaJUIeTIbHON 1
WJIH TIEPIEHAUKYISIPHOM OCH IIHIIMHIPA)
Konundeckast TOBEepXHOCTH, 00pa3yIoNre KOHMIECKOH MTOBEPXHOCTH, OCh M BEPIINHA KOHUYECKOW TTOBEPXHOCTH
Konyc: ocHOBaHMe U BepinHa, 00pa3yromias U 0Ch; TUIOMIA (b OOKOBOI U MOJIHOM MOBEPXHOCTH
9 VY ceu€HHBIN KOHYC: 00pa3yIoIIie U BHICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTh
10 N3o06paxeHne koHyca Ha miaockocTu. Pa3zépTka konyca. CeueHus: KoHyca (TUIOCKOCTBIO, MapaienbHON 1
OCHOBAHHUIO, U TIIOCKOCTHIO, MTPOXOIAIICH uepe3 BepIINHY)
11 KomOunanust Ten BparieHus: ¥ MHOTOTPaHHUKOB 1
12 MHororpaHHHK, OTUCaHHBIN 0K0JI0 chepsl; chepa, BUcaHHAS B MHOTOTPAHHHK HIIM B TEJIO BPAIICHUS 1
13 [Tonsitre 06 06b€Me. OcHOBHBIE CBOWCTBA 00BEMOB TET 1
14 O0BéM UIMHIIpa, KOHYyCa 1
15 O06BEM mapa u rwiomaas cheps 1
16 [TogoOHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TUIOMIAAIMU MTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEIl 1
17 Kontpoabnas padora Nel mo temam "Tesa Bpamenusi.O0bembl Tea" 1




Tema 2. BekTOpbI 1 KOOPAMHATHI B IPocTpaHcTBe - 10 yacos

18 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE 1
19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB 1
20 YMHOXEHHE BEKTOPA Ha YUCIIO 1
21 PaznoxeHue BekTopa 1o TpéM HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio napamienenumnena 1
22 Pemrenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUH C BEKTOPaMHU 1
23 [IpsimoyronibHas cucteMa KoopauHatT B mpoctpancTBe. Koopannatsl BekTopa. [Ipocreiimue 3agaun B koopauHaTax 1
24 VYron mexay Bektopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB 1
25 Beruuciienue yrioB Mexy OpSMbIMU U IJIOCKOCTSIMU 1
26 KoopauHaTHO-BEKTOPHBIN METO/I ITPU PEIICHUN T€OMETPUUYECKUX 3a/1a4 1
27 KounrtpoabHnas padora Ne2 mo teme ""BekTopbl M KOOpAMHATHI B IPOCTPaHCTBE" 1
Tema 3. [loBTOpEeHue, 00001IeHNE, CUCTEMATH3AIUA 3HAHUI - 7 YacoB

28 IToBTOpenue, 00o01IeHNE U cucTeMaTH3alyst 3HaHui. OCHOBHBIE (QUTYPBI, (DAKThI, TEOPEMBI Kypca INIAHUMETPUU 1
29 [ToBTOpeHue, 06061IeHNe U cucTeMaTH3aus 3HaHui. OCHOBHbIE (PUTYpBI, PaKThl, TEOPEMBI Kypca IIIaHUMETPUHI 1
30 IToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMsl 3HaHUH. 3a/1aui IUIAHUMETPUU U METOJIbl UX PELICHUs 1
31 [ToBTOpEeHME, 00001IeHNE U cCcTeMaTH3alusl 3HaHUH. 3a7aun IUIAHUMETPUU U METO/Ibl UX PEIICHHUs 1
32 [ToBTOpEeHue, 006001IeHNE U crucTeMaTH3alus 3HaHui. OCHOBHBIE (PUTYpBI, (DaKThI, TEOPEMBI Kypca CTEpEOMETPUHI 1
33 Hrorosasi kKoHTpOJIbHAsSI padoTa 1
34 [ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIHS 3HAHUM 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremMatuka: anredpa 1 Hayajla MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpusi. 10-11 knacc. YueOnuk. bazoBbiit u
yrayonéuneiii ypoBuu/ Atanacs JI.C., byryzos B.®., Kagomues C.b. u ap. ;AkuuonepHoe o0uiectBo "U3aarenbeTBo
"IIpocBemenue"

['eomerpusi. unaktuueckue matepuainsl. 10 kinacc. bazoBerit u npodunsHeiil ypoBHU./b.I'. 3uB; AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBenienne”

['eometpus. Jlunaktuueckue Matepuansl. 11 kinacc. bazoBsiii u npodunbhbiii ypoBHU./B.I'. 3uB; AkiionepHOe 001IECTBO
"UznarensctBo "[IpocBenienne”

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

MeTonnueckoe mocodue K npeaMeTHo TuHun yueOHuKoB 1o reomerpuu JI. C. Atanacss, B.®.byry3oBa,
C.b.Kagomuesa u np.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
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Kounrpoabnas padora Nel mo teme
«IIpsiMmble H MJIOCKOCTH B IpocTpancTBe» 10 Kiace

| BapuanT

1. Touku M, 7, P nexar Ha npsmoil a. Touka 4 He JEKHUT HA 3TOM MPAMOM.
JHokaxute, uto Touku 4, M, T'u P pacnonoxeHs! B 01HOM MIOCKOCTH.

2. Touka M He mpuUHAANEKUT IMIOCKOCTH npsmoyroasHuka ABCD. Ilpsmas a
IIPOXOJMT Yepe3 Touky M u napaienbHa npsamoil AC. Jlokaxure, 4To npsmas,
poxosias uepe3 cepeauHsl oTpe3koB MA u MC, napajienbHa MIOCKOCTH

MPSMOYTOJIbHHKA.

3. Han tpeyronbauk CKP. [1nockocts, napamienbHas npsaMon PK, nepecekaer
ctopony CP B Touke E, a ctopony KC — B Touke F. Beruncnure nnuny otpeska
PK, ecmu EF =14 om, CE:EP=2:35.

4. lan Tterparap MKPT. Touka A — cepenuna pedbpa MP, Touka B - cepeauHa
pebpa PT. IloctpoiiTe ceueHue TeTpadipa IIOCKOCThIO, COACPKAIIEeH TOUKU A,
B n mapamnensnon mnockoctu MKT.

KonTpoabHas padora Ne2 o reme
«IlepieHAMKYJISAPHOCTD NMPSAMBIX U IVIOCKOCTEH. Y TJIbI MEKAY NPSAMbIMU U
IVIOCKOCTAMU"

| BapuanT
1. Yepes cepenuny M ctoponsl AD kBaapata ABCD mpoBeneH k ero

nnockoctH neprenaukynsap MK, paBrblii 6+/3 cm. CTopoHa KBajgpaTa paBHa 12
cM. Beruucnure: a) paccrosinue ot Touku K mo mpsimoii BC,
0) mromaas TpeyronbHuka AKB 1 ero mpoekiuy Ha II0CKOCTh KBaJIpaTa;

B) paccrosinue Mexay npsimbimu AK u BC.

2. la" npsAAMOYTOJIbHBIN Napajuienenunen 4ABCDA,B,C,D,. AC=13 cm, DC=5 cwu,
AA = 12+/3 cM. Beramcrure rpagycHyio Mepy yria ADCA, .

KonTpoabnas padora Ne3 no reme «Muororpanankm» 10 kiaace

Bapuanr 1.

1. Pebpo xyOa paBHO 4 cM. HaiiT nonHyio moBepxHOCTh Ky0a.

2. B ocHOBaHMM NPSIMOW MPU3MBI JEKHUT pOMO C TUaroHasMu 6 ¢cM U 8 cM.



I[10omams HOBEPXHOCTH MPU3MBI paBHa 248 cm?. Haiiti peGpo Ipu3MEL

3. OcHOBaHMEM MHUpPaMHUIbI — KBaApPaT cO CTOpoHOU 4 cMm. BricoTa paBHas 3
CM, IMPOXOAMT Yepe3 OJIHy W3 BepUIMH OCHOBaHuWs. Haiitm muoniaap
MUPAMUJIBI.

4. CTopoHa OCHOBAaHMS NPABUJIIBHOW TPEYrOJIbHOM MHpHU3MBI paBHA 6 cM, a
auaroHaigb 00KoBOU rpanu paBHa 10 cM. HaiiTu momans O0KOBOM U TOTHOM

IMOBCPXHOCTH IIPU3MBI.

KontpoJsbHas padora Ne4 o teMe «O0beMbl MHOTOTPAHHUKOBY
Bapuant Nel

1. M3MepeHus mpsMOYTroJbpHOTO IMapajiielienuneaa paBuasl a, b u €. Haitnure
pebpo kyba, 00BEM KOTOPOTO paBEH 00bEMY ITOr0 MapajlieIenuIena: a=8cMm,
b=16 cMm 1 c=13,5¢cMm

2. Haiitu o00beM HaAKJIOHHOM TPU3MBI, Yy KOTOPOMl OCHOBAaHUEM CIIYKHUT
TpeyroiibHuk co cropoHamu AB, BC u AC, a 6okoBoe pedpo AA;1 cocTaBiseT ¢
IJI0CKOCTHIO ocHOBaHUsA yroi o AB=BC=10cMm, AC=12cMm, AA1=18cm 1 0=45°

3. Haiitu o0beM mupamuasl ¢ BeICOTOM h, ecim: h=31M, OCHOBaHHMEM CIIY)KUT
NPSAMOYTOJBHUK CO CTOPOHAMU SCM U 6CM.

KonTpoubnasi pabora nmo reomerpuu Nel
«Tena epawenusn»

1 BapuaHT

1) JdwuameTp mapa paBeH BbICOTE KOHYca, 00pa3yroias KOTOPOro
COCTABJISIET C IJIOCKOCTHIO OCHOBaHUs yrou 60°. HaliTu oTHOIIEHUE
00bEMOB KOHYyCa U I1apa.

2) O0beM numMHIpa paBeH 967 cM® | IOIAIb €r0 0CEBOTO ceueHus — 48
cm?. Haiitu miomans cepbl, OMMCaHHON OKOJIO LMIHHPA.



3) (momomamTensHO) [ln0mans NOBEpXHOCTH KyOa paBHA IUIOLIAIH
MOBEPXHOCTH I1apa. Haiitu oTHomenne o0eMoB KyOa U mapa.

KonTposbnasi pabora no reomerpun Ne2
«Bexmopur»
1 BapuaHT

1) BBIYMCIUTH CKAJISAPHOE MIPOU3BEACHNUE BEKTOPOB MU P, €CIu

—
—

m=2a-b, p=a+b, a=3+j, b=—4]+k.

2) Jan xyo ABCDA;1B1C1D; Haiitu yron mexay Bektopamu AD: u BM
rae M — cepenuna pedpa DD;.

3) Han npsmoyroasHbiid napamienenunes ABCDA;B:C:D; DA =1, DC
=2, DD; = 3. Haiitu yron mexnay: a) npsmeiva CB; u D1B; 0)
npsimoit A1M u riockocteio CC1D1D, tie M — nentp rpanu DCC1D;.



