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AHHOTAUMS
K pado4eii mporpamme no reomerpun (0a3oBblii yposenb) 10-11 kiaccon

Pabouas mporpamma no reomerpum (0a30Bblii YPOBeHb) cpeaHero oOIiero
oOpazoBanusi  ['ocynmapcTBeHHOTO OI0JIKETHOTO 00111e00pa30BaTEILHOTO
yupexaeHuss Camapckoil obmactu cpemaHeit oOrieoOpa3oBaTeabHOM MmKOJIBI Nol
n.r.T. Cyxomon MyHununainbHoro paiiona CeprueBckuit Camapckoil obiacTu
COCTaBJieHa Ha OCHOBE CJICIYIONINX HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB:

1. @enepalibHOTO  TOCYAApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHIApTa
cpenHero  oOuiero  oOpa3oBaHMs,  YTBEPXKIEHHOTO  IPUKA30M
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit deneparuu ot 17 mas
2012 1. Ne 413 «OO0 yTBepKAeHUH U BBeleHUH B AeiicTBre DeaepaabHOro
roCyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHJAapTa CpPEIHEro OOIIero
oOpa3zoBaHus», NpUKa3oM MuHucTepcTBa mnpocBemieHuss PP ot 12
arycra 2022r Ne 732 "O BHeceHMM HU3MEHEHHMA B (eaepaabHbIi
rOCyJapCTBEHHBIM  00pa30BaTENbHBIA  CTAaHIAPT CPEJHEro  OOUIero
oOpa3oBaHusl, YTBEPKIEHHBII MpruKazoM MuHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit @eneparun ot 17 mas 2012 Ne 413", mpukazom
Mumnnpocsemenuss Poccun ot 18.05.2023r N 371 "OO yTBepKaeHUU
denepanbHON  00pa30oBaTENbHOM  HPOrpaMMbl  CPEAHETO0  OOIIEro
obOpazoBaHus"

2. OcHOBHOI1 00pa3oBaTEILHOM IPOrpaMMBbl CPEAHETO OOIIET0 00pa30BaHUs
I'6OY COHI Nel n.r.t. Cyxon0a MyHULIMIIAIBHOTO paiiona CeprueBCcKuii
Camapckoii o6sacTu.

OOpazoBaTeybHBIM  TPOILIECC  OCYIIECTBISETCS €  HCMOJIb30BAHUEM
y4eOHUKOB, Y4E€OHBIX MOCOOWH, BXOIALIMX B JEHCTBYIOLIUU (eaepanbHbII
nepeyeHb yueOHUKOB. [lepedueHb yueOHUKOB €XKETrOAHO YTBEPKAAECTCS TPUKA30M
JUPEKTOpPA IO IIKOJIE.

Ha u3ydyenue mo reomerpum (0a30Bblii YPOBEHb) B CPEIHEH IIKOJIE
BeIesieTrca 102 gaca:
e B 10 kimacce 68 yacon
e B 11 kiacce 34 yaca
PabGouass mnporpamma BKJIOYaeT B ce0sl TOACHUTEIbHYIO 3alHCKYy,
IUIAHUPYEMbIE pPE3yJbTaTbl OCBOCHHMS Y4YeOHOTro IMpeaMeTa, CoJep)KaHue
y4eOHOro MpeaMeTa, TEMaTUYeCKOoe IIAHWPOBAHUE, KAJIEHJAPHO-TEMAaTUYECKOE
-IJIaHUPOBAHUE, OLICHOYHbIE MATEPUAIIBI.



Cpok peanuzaiuu nporpaMmsl — 2 roja.
MNOACHUTEJIbHAS 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0O0pa30oBaHUS.
Peanuzamnmst mporpaMMbl 00ecIieYnBaeT OBIAICHUE KITFOYEBBIMH KOMIICTEHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JUJII CaMOPA3BUTHSI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX M
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHsS] TE€OMETPUU B HAIPABJICHUH JIMYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIIMOHAJILHONM MaTeMaTH4eCKOou
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oOyyarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HayK U POJH MAaTeMAaTUYECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIICHHUS, HEOOXOMMMBIX [UUIS aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak OOeCleYyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSATUHHBIX OCHOB T€OMETPHH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPIKIACHUN
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESITeNbHOCTH 4enoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPYIKAIOIIETO MHUPA, YCIOBHUE YCIHENIHOTO TO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmupoBaHus y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
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Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHWS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBoM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MpUOOpETeHuss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CIIELMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCIIOIb30BaHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE IpeqHA3HAUYCHA JIs
OOyYaroIMXCcs CPEIHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YPOBHE MOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crenupuKoi TEOMETPUM € HEOOXOAWUMBIC [JII J>KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I€OMETPHUIO OoJjee
riIyOOKO, €clii B JlajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:
dbopMHpoBaHUE TPENCTABICHUS O T€OMETPUU KaK YaCTH MHPOBON KYyJIbTYpbl U
OCO3HaHME €€ B3aMMOCBSA3U C OKPYKAIOLUM MUPOM,;

(dbopMHpOBaHUE MPEICTABIECHUS O MHOTOTPAHHUKAX M TelaxX BpAILEHUS KaK O
BOKHEUIIIUX MATEeMATHUYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbI€ SABICHUS OKPYKAIOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATH HA YePTEkKaxX, MOJCISIX U B PEaTbHOM MUPE
MHOTOTPaHHUKH U TeJla BpalleHus,

OBJIaJICHNE METOJAMM pEeUIeHUs 3aJa4 Ha TMOCTPOEHUs Ha H300paXKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

dbopMupOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSTUSIMUA O MHOTOTPAHHUKAX
U TeJIaxX BpaIICHUS U MX OCHOBHBIMU CBOWCTBAMU;

OBJIAJICHUE alTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3a/a4y; (HOpMHUPOBAHHE
YMEHUSI MPOBOJAUTH HECIOXHBIE J0KA3aTEIbHBIE PACCYKICHHUSI B XOJ€ pPELICHUs
CTEpPEOMETPUUECKHUX 3aa4 U 33J1a4 C MPAKTUUYECKUM COJIepKaHUEM;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydarommxcs,
MO3HABATENIbHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUM, KPUTUUYHOCTH
MBIILJICHUS;

dbopmupoBaHue (PYHKIIMOHAIBHONW TPaMOTHOCTH, PEJICBAHTHOM TE€OMETPHH:
YMEHUE pAaclo3HaBaTh MPOSBICHUS TEOMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKMU3HEHHBIX CUTYAIMSIX W TMPU U3YYCHUU JPYTUX
y4e€OHBIX  MPEIMETOB, MPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTE,
(bopMyIMpOBaTh UX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
MPUMEHSITh OCBOEHHBIM T€OMETPUYECKUM ammapar i penieHus MPaKTUKO-
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OPUEHTUPOBAHHBIX 3a/a4, WHTEPOPETHPOBATh M OLICHUBATh IOJYYEHHBIE
pEe3yJIbTaTBHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUU Y
yYallUXCS B KypCce€ CTEPEOMETPUM MPOBOJMUTCS 3a CYET pelIeHus 3a7ady Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33J4a4 Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copepikaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHUI
pacmpenensiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Copepxanre 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOCHHsI paboyell mporpaMmbl, pacnpeleleéHHbIM 10 TroaaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUA OOydYaroluXCsl, paclIupss U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun oTBoaUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUWe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
MapajyiebHblE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIETBHOCTh MPAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NOpsMbIMU B MPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: NapajuiejibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD NPSIMOW U IUIOCKOCTU: NEPICHANKYISPHBIC MPSIMbIC B
[IPOCTPAHCTBE, IIPSMBIE MapajulesIbHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpemMa O NPsMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yrojd JBYTPAHHOrO  yIJia.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH, TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEeHIUKYIISIpax.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHukKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MTOJIHAs ITIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]; U ero coucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs U TIOJIHAS IOBEPXHOCTh MUPAMU/IBI; TIPABUIIbHAS U
ycedéHHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. IIpaBusnbHble
MHOTOTPaHHHUKHU: MOHSATHE MPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS TMPU3MA U
MpaBUIbHAS THPAMUJA; TPaBWIbHAs TPEYrojbHAs NUPaAMHUAA W TPABUIIBHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpaMHAAX, NapajuleJenuInenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Beruncienre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, UaroHaid, YIJIBL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMIPSIMOM TMPU3MBI,
IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPHU3MBI.

6



[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHBHOW MHUPAMUIbI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tomo6uple Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXIY IUIOMIASIMHU
MMOBEPXHOCTEM, 00BéMaMH I10TOOHBIX TeJl.



11 KIIACC

Tesia Bpalmenus

[Hunuaapuyeckast MOBEPXHOCT, oOpasyroliue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. LlunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OChb, IUIOMIAJb OOKOBOM U TMOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUE U BeplrMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHON TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa m map: 1meHTp, paguyc, ITAAMETpP; IJIOMAIL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01Ma/1b CEepHI.

N300paskeHue Ten BpallleHus Ha IIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu Ten BpamieHUss M MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[lonoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO U TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TIPAaBUJI JEUCTBUU C BekTopamu. lIpsmoyronpHas cucrema
KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl MeEXIy BekTopamMu. CKaJSIpHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBbIMU U TIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM
METOJ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

I'paxxnanckoe BociuTaHueE:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YJAIOMIErOCsS KaK aKTHBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOUN MIKOJIBI,
K HCIIOJIb30BAaHHMIO ITUX JOCTH)KCHUN B JIPYTHX HayKaX, TEXHOJOTusiX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIyIIETO.

JcTeTu4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIICHHN, paCCyXICHUN;
BOCHPUUMUYMBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO YMEHHS TIPHUMEHSATh MaTEMaTHYCCKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE NMHUTAaHHUE, COATAHCHPOBAHHBIM PEKUM 3aHSATHH U

OT/IbIXa, peryJispHas busnueckas aKTUBHOCTB); bu3rIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM ILIEHHOCTU TPYIOIIO0US; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeir mpodeccnrn W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTreMaTHU4ecKoMy OOpa3oBaHHIO U
caMO00pa30BaHUI0 Ha MPOTSHKEHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.



JKO0JIOrHIYeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DIKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHHE MPUPOIHON M COIMATLHOM
Cpelmbl, OCO3HaHHWEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTaleld Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWHM JIJIS pElICHUsS 3a1ad B
00JaCTH  OKpY)KAIOIICH Ccpeibl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JIJIS1 OKPY KAIOMIEH CPE/IbI.

IleHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITAroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [UBUIN3AIMW; OBJIAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOH KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeaMera
«Marematuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTEUIMU.

1)  VYuueepcanvnvie  nozmasamenwvuvie  Oelicmsus, — obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHI, OTHONICHUH MEXIy TMOHATUSAMU;,  (HOPMYITUPOBATH
OTIpeJICIICHHS TIOHATUN; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;
BOCIIPUHUMATh, (DOPMYITHUPOBATh U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTCIHHBIC
U OTpHUIIATeIbHBIC, CTUHUIHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBIIATH MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTHBOPECUHS B
dakTax, MaHHBIX, HAONIOACHUSX W YTBEPKIACHUSX; MpeiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEYU;

JenaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTeIbCTBA MAaTEeMAaTHYCCKUX YTBEPKICHUI
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTAIINIO, IPUBOJIUTH MPUMEPHI U
KOHTPIpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;
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BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpAaTh HaubOoJee MOAXOASIIMA C YU4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBareLCKue JeMcCTBUA:
UCIIOJIb30BaTh  BOIMPOCHl KAaK HCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHMUS;
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;
IPOBOJAUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIEAOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObEeKTa, SBJICHMsS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;
CaMOCTOATENLHO (OPMYJIMPOBAaTH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBLIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:
BBISIBIIATDH JeUIUTH HHGOPMAITUH, TaHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOMPOC
U JI7IS1 peLIeHUs 3a/1a4H;
BbIOMpaTh WH(OpPMALMIO W3 HCTOYHUKOB PA3IWYHBIX THUIIOB, aHAIH3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO PA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,
CTPYKTYpUpPOBaTh HHGOpPMAILMIO, NPEACTaBIATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OLIEHUBATh HAJ&KHOCTh MH(POPMALMU IO CaAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2)  VHhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom
choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0uenue:
BOCIIPUHUMATh W (HOPMYIHPOBATh CYXKICHHS B COOTBETCTBUU C YCIIOBUSIMU U
HeNsiMU  OOLIEHMSI; SICHO, TOYHO, I'PaMOTHO BbIpaXkaTb CBOI TOYKY 3pEHHUS B
YCTHBIX U NHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHPOBATh MOITYYEHHbIN pe3yibTar;
B XoA€ OOCYXIEHHUs 3a/JaBaTb BONPOCHl IO CYLIECTBY OOCYKIA€MOW TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHbIE Ha TMOHUCK
PEIICHUS; COMOCTABISATh CBOM CYXKACHHUS C CYXKICHUSAMU APYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3IMUUEe M CXOACTBO MO3MWIMI; B KOPPEKTHOH ¢opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS;
NPEJCTaBIsATh PE3yNbTaThl PEUICHUs 3aJadud, DSKCIEpUMEHTa, HCCIeI0BaHus,
IPOEKTa; CAMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIGHHA C YYETOM 3aaady
Npe3eHTAlUU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBO:
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® [IOHMMaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHJIUBUIAYAIbHOU
paboTbl mMpuU pelIeHHH Y4YeOHbIX 3aJay; MPUHUMATh 1edb COBMECTHOMU
NESATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI paboOT, JIOrOBApUBATHCS, OOCYXAaTh IMPOLECC W pe3yjbTaT padOThI;
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

® VyYacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyX)AcHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATH CBOW JACHCTBHUS C JPYTMMHM 4YJ€HAMHU KOMaHbl, OILCHUBATH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

3) VHnusepcanvnvie  pezynamueHvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

® COCTaBIIATH IJIaH, AJITOPUTM PELICHHUs 33]Ja4M, BEIOUPATh CIIOCO0 PELICHUS C
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIB:

® BIAJETh HABbIKAMU ITO3HABATEIILHOM PEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEHCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB; BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U PE3YyJIbTaTa PELICHU MaTEMAaTUUYECKON
3a/1a4y;

® IIPEIBUAECTb TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IIPU pPELICHHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LIEJIM M YCIOBUSM, OOBACHITH MPUYUHBI
JOCTUKEHUS WJIM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITebHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJ/IBTATBI
10 KITIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPSAMAs, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIIECACTBUS W3 HUX IPU PEIICHUU
r€OMETPUUECKHUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAIUICIIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSAMBIX
U MJIOCKOCTEMH.

KnaccupunmpoBath B3aMMHOE PACMHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYTPAHHBIA YIrOJI, TPaHU JBYIPAaHHOTO YIJia,
pebpo ABYrpaHHOTO yIJia; JUHEHHBIM Yrojl ABYTPAHHOTO yTia; TpajaycHas Mepa
JIBYTPAHHOTO yTJIA.
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OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBINYKIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBbI, TAPAJJICIIECTIUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh c€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXIY IABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMHU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHAAPTHBIX MaTEMaTMYECKUX 3aJad HA BBIYMCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruucnsate 00bEMBI M TIIOIIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpaa) ¢ OpuMeHeHueM (OopMyJ; BBIUHCIATH COOTHOUIEHHS MEXKIY
IIOIIAASMU TOBEPXHOCTEHN, 00BEMAaMU NTOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTypax, MPEICTAaBICHHYIO Ha YepTeXax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl I PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJIararolinX HECKOJIBKO IAroB PELICHHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

[IppuMeHATP  MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BbIKE T€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapaTa anreOpbl; pemaThb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKHUX BEIUYHH.
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11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: IWIHHIPHYECKAs ITOBEPXHOCTh, OOpa3yrolme
IMWIMHIPUYECKON  MOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
o0Opa3yroire KOHNIeCKOH TOBEPXHOCTH, KOHYC; ceprudecKas TOBEPXHOCTb.

Pacnio3naBaTh Tena BpaiieHus ([IUIUHAP, KOHYC, chepa u map).

OOBSACHITH CIOCOOBI TOJTYYEHHUSI TEJI BPAILICHMUS.

KnaccudummpoBats B3auMHOE pacosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beraucisite  00BEMBI M TIOMIATM  TIOBEPXHOCTEH  TENl  BpalllcHWUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpaIieHUsl.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMU MOBEPXHOCTEH U 00BbEMaMU
MOJ00OHBIX TE.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BBITIOTHATE (BBIHOCHBIC) IINIOCKHE YEPTEKH U3 PUCYHKOB IMTPOCTHIX 00BEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHHU.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATS  IEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00JIaIaIOT.

[TpumeHsTh paBUIO Mapavieenunesaa.

OnepupoBaTh MOHATUSIMH: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YroJ MEXKIY
BEKTOpPaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTbe cyMMy BEKTOPOB M TIPOU3BEACHUE BEKTOpA HA YHCIIO, YTOJl MEKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pacKiIaablBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHECHUEM B JICKAPTOBOM CHCTEME KOOPIAMHAT.

[IpumeHsATh TeoMeTpudeckue (aKThl I PEIICHUS CTEPEOMETPUYCCKUX
3a/1a4, MPEANOIararouX HECKOIbKO MIArOB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate mpocrelimue reoMeTpUYEeCKHe 3aJadyd Ha TMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.
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Pemlarp 3amaum Ha [OKa3aTeslbCTBO MAaTEMAaTHYECKHMX OTHOLICHHW W
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3iiaM WK alrOpuT™Mam, MPUMEHSIS
M3BECTHBIE METO/IbI IIPY PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpyuMeHATP MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
K
Ne HanmeHoBaHMe pa3jeioB U TeM e K DJIeKTpOHHbIe (LM (pPOBbIE)
n/n NMPOrpamMMbl Bcero OHTPOILHBIE oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBeneHue B cTepeoMeTpuio 10 1 https://resh.edu.ru/
5 IIpsiMBbIE U TUIOCKOCTH B NPOCTPAHCTBE. 12 1 https://resh.edu.ru/
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 Heprier Ky ApOCTE MPAMEIX i 12 1 https://resh.edu.ru/
IJI0CKOCTEN
4 VYTIubl MeXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHororpaHHuKH 11 1 https://resh.edu.ru/
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [loBTOpEeHME: ceueHus!, paCCTOSIHUS U YTJIbl 4 0 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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11 KJIACC

Ne i/

A wWwiN -

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Tena BpameHus
OOBEMEI TeT
BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoauuyecTBO 4acoB

Bcero

12

10

34

KoHTpoJbHbIe

padoThI

O P Rk

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIEe pecypChl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

ITIOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero
padoThI

KoHnTtpoJbHbie

IIpakTHYeckue
padoTbI

Jlara
U3ydyeHus

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OCHOBHBIE TTOHSTHSA CTCPCOMCTPHU: TOUKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO.
[IpaBuiia nzo6paxeHust Ha pUCYHKaXx:
n300pakeHus MJIOCKOCTEH, MapaieIbHbIX
NPSMBIX (OTPE3KOB), CEPEIMHBI OTpe3Ka

https://resh.edu.ru/

IlousThs: MEPECCKAIMECS IIIIOCKOCTH,
InepeCCKarmuecs npsamMas U rmiI0CKOCTb

https://resh.edu.ru/
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IlonsTus: MEepeCCKaromurecs mIoCKOCTH,
MNEpECCKArIUECs psaMas U IMJI0CKOCTb

https://resh.edu.ru/

3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha
pPHCYHKaX, Ha IPOCKIIMOHHBIX YePTEexKax

HauanpHbie cBeieHHs 0 KyOe U TUpaMHJIC,
ux pa3BEéPTKH U Mozenu. CedeHust
MHOT'OTPaHHUKOB

HauanbHbie cBeAeHUS O KY6C u [mupamMuaic,

uX pa3BépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

10

11

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHU: AKCUOMBI CTCPCOMETPUN U
CICACTBUA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMECTPUN U
CICACTBUA N3 HUX

Bzaumuoe PacCIoJIOKCHHUEC IPAMBIX B
MPOCTPAHCTBC: IIEPECCKAOINCCA,
apaJiyiCJIbHBIC U CKPCITHUBAOIIUCCA
IpsAMBIC

12

[TapamiensHOCTh IPSIMBIX U IUVIOCKOCTEN B

https://resh.edu.ru/
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MIPOCTPAHCTBE: Mapasuie/IbHbIC IPSIMBIC B
MIPOCTPAHCTBE; MapaJIENbHOCTD TPEX
MIPSIMBIX

[TapamenpHOCTB IPSIMBIX U IVIOCKOCTEH B

13 npoctpancTse: [lapamienbHOCTh NPAMON U https://resh.edu.ru/
IJIOCKOCTH
14 VYTibl ¢ COHAINIPABICHHBIMU CTOPOHAMHU
15 Yoy Mexy NpsSMBIMU B IPOCTPAHCTBE
16 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE https://resh.edu.ru/
17 [TapannenbHOCTb IIOCKOCTEMH:
napasJiesibHble INIOCKOCTH
18 CBoiicTBa mapajyyIeIbHBIX TUIOCKOCTEH
[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPBI
19 Ha TUIOCKOCTH: TETpas’p, KyO, https://resh.edu.ru/
napajuiesienunes
20 Iloctpoenue ceuennii
21 [Toctpoenue ceuenuit
KonTtpoabsHnas padora Nel mo reme
99 "IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE.
IMapanienbHOCTH NPSAMBIX U
mjIockocreit"
IlepnieH IUKYIAPHOCTD NPSIMOU U
23 IJIOCKOCTH: MEPIEHANKYIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE
24 [IpsimMble mapaienbHble U https://resh.edu.ru/
MEPIEeHIUKYIIIPHBIE K MIJIOCKOCTH
25 [Ipsimble napasuienbHbIe U https://resh.edu.ny
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NECPHNCHAUKYIIAPHBIC K ITJIOCKOCTH

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U

https://resh.edu.ru/

26
IJIOCKOCTH
97 [Ipu3Hak nepneHIuKyJISIpPHOCTH IPSIMOM 1 https://resh.edu.ru/
IJIOCKOCTH
28 TeopeMa 0 npsAMON NepIEHAUKYISIPHON https://resh.edu.ru/
IJIOCKOCTH
29 Teopema o npsiMoOii epHeHIUKYISIPHON https://resh.edu.ru/
IJIOCKOCTH
30 Teopema o npsAMO# epHEeHAUKYIAPHON
IJIOCKOCTH
[lepnieHIuKynsIp M HAKIIOHHBIE: PACCTOSTHUE
31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE https://resh.edu.ru/
32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
IlepnieHqUKYIIAp U HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/
33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH
IlepnieHqUKYIAp U HAKIIOHHBIE: PACCTOSHUE https://resh.edu.ru/
34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPIMOM https://resh.edu.ru/
U TUIOCKOCTBIO
36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi https://resh.edu.ru/

JBYTPaHHOTO yIiia
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37

JIByrpaHHBIN yIroJl, JMHEHHBIN yroi
IBYTPAHHOIO yIJIa

38

39

40

IlepneHUKyISIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEM:
MIPU3HAK MEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

[leprnieH IUKYISIPHOCTD MIOCKOCTEH:

MIPU3HAK MEPIEeHIUKYIIPHOCTU ABYX
IJIOCKOCTEH

41

TeopeMa 0 TpEX nepHeHANKYIIApax

https://resh.edu.ru/

42

43

44

TeopeMma 0 TpEX nepHeHANKYIIApax

Teopema 0 TpEX NMeprneHaAuKyIIpax

KonTtpouabHnas pabora Ne2 no remam
"IlepneHANKYJISAPHOCTD NPSMBIX H
miIockocrei' u " Yrisl MeK1y NPpIMbIMHA
1 IUI0CKOCTAMHU"

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

45

IlousTue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBLIITYKIIBIC MHOTOTPAHHUKH, pasBépTKa
MHOTr'OrpaHHUKa

https://resh.edu.ru/

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS PU3MBI; IpsIMasi ¥ HAaKJIOHHAs
pU3MbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/
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47

[Tapamtenenunen, NpsAMOyTrOJIbHbII
napajuieJIenuIe]] 1 ero CBOMCTBa

48

IInpamupa: N-yroiapHas NUpaMKa, TPaHU U
OCHOBaHHWE MMMPaMH/IbI; OOKOBAs U MOJTHAS
[IOBEPXHOCTb ITMPAMU/IbI; [IPABUIIbHAS U
ycedy€HHas nupamuaa

49

[TpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSATHE
MPaBUILHOTO MHOTOTPAaHHUKA; TIPAaBUIIbHAS
MpHU3Ma U MpaBWIbHAS IUPAMHU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
IIpaBWIbHBIN TETpa’ip; KyO

50

51

52

53

[IpencraBienue o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3/p, A0ACKadIp U
HKOCaIp.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIBHO TOYKH, MPSAMOH, MIIOCKOCTH.
DNeMeHThl CHMMETPUU B TUpaMUIax,
napajuieJienumneax, MpaBUiIbHbIX
MHOTOTpaHHUKAX

Brruncnenue 371eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTHU MPSAMOM PU3MBI, IIOIA/1b
OCHOBaHUM, TeopeMa 0 OOKOBOMU
MMOBEPXHOCTHU MPSMOU IPU3MBI

https://resh.edu.ru/

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
MTOBEPXHOCTH MIPABMIILHOM MHPAMUJIBI,
TeopeMa O TIoaau OOKOBOM MOBEPXHOCTH
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YCEYEHHOU MUPAMU/IBI

KonTpoabHas padora Ne3 mo teme

55 " ”" 1
MHororpaHHUKHU
56 [TonsTue 06 00BEME 1
o7 O0BEM nupamMuIbl 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMuIbl 1
60 O0BEM TUpaMuIBI 1
61 OO0BEM TTPU3MBI 1
62 O06BEM TPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KounrpoJsbHas padora Ned4 mo reme 1
"O0BEMBI MHOTOTPAHHUKOB''
[ToBTOpEeHue, 06001IeHNE CHCTEeMAaTHU3 AU
65 3HaHui. [locTtpoeHue ceuenuii B 1
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHU. BeruncieHne pacCTOSHUN: MEXKIY
66 IBYMsI TOUKaMH, OT TOUKH J10 MPSIMOM, OT 1
TOYKH JI0 TIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 HToroBasi kKoHTpoOJLHAsI padoTa 1
[ToBTOpeHMEe, 06001IIEHNE CHCTEeMAaTHU3AIIUS
3HaHUU. BeruncieHne yrioB: Mexay
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMHU, MY 1

MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB M@Ky TIIOCKOCTSIMU
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
Cdepa u map: eHTp, paanyc, 1aameTp;
1 ’ ’ ’ 1 https://resh.edu.ru/
TJIOIIA b TTIOBEPXHOCTHU ChEpHI
Bsanmuoe pacrionoxxenue chepsl u
2 IUIOCKOCTH; KacaTeJbHas INIOCKOCTh K 1 https://resh.edu.ru/
cthepe; miomaas chepsl
N3o6paxenue chepsl, mapa Ha
3 ’ 1 https://resh.edu.ru/
miockoct. CedeHus mapa
[{umuHaprdeckas TOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
4 . 1 https://resh.edu.ru/
MOBEPXHOCTH, OCh IMIIHHIPUICCKON
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yIoIIas U OCh;
5 S . ’ 1 https://resh.edu.ru/
IUIOINAAbL OOKOBOM M IIOIHOMN
MTOBEPXHOCTH
N300paxeHne NUINHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIMHIPA
6 . 1 https://resh.edu.ru/
(TTOCKOCTHIO, MapayIeIbHON UITH
MEPIICHIUKYIIIPHOW OCH IIJIUHIPA)
Konunyeckas TOBEpXHOCTH, 00pa3yrolue
7 KOHUYECKON IOBEPXHOCTH, OCh U 1

BCpIINHA KOHHYECKOM MMOBCPXHOCTHU
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Konyc: ocHOBaHue u BepivHa,

8 00pa3yrolas 1 0Ch; IJI0IA b OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH
YceuéHnblii KoHyc: 00pa3yroume u

9 BBICOTA; OCHOBAHMS K OOKOBas
MOBEPXHOCTh
N300pakeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (TJIOCKOCTHI0, MapasuIeIbHOW OCHOBAHUIO,
Y TJIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPILUHY)

1 KomOuHarms Tenn BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHHK, OTTMCAHHBIH OKOJIO

12 cthepsl; chepa, BOUCaHHAS B
MHOTOTPaHHHK WM B TEJIO BPAICHHS

13 [TonsTne 06 06b€Me. OCHOBHBIE CBOWCTBA
00BEMOB Te

14 O0BEM IuIMHApa, KOHYyCca

15 O06BEéM mapa u miomaas cheps
[TonoOHbIe TENa B MPOCTPAHCTBE.

16 COOTHOIIICHUS MEXKTY TUIOIIAISIMU
MOBEpXHOCTEH, 00bEMaMHU MOT0OHBIX TEN

17 KonTpoubsnas padora Nel nmo remam
"Tena pamenus' u "Oobemsbl Tea"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB

26




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

22

23

Pasnosxenue BekTopa 1o Tpém
HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuiejenumneia

Pemmenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUI C
BEKTOpaMHU

[TpstmoyronbHas cucTeMa KOOpAUHAT B
npoctpancTBe. KoopauHaThl BEKTOpA.
[Tpocreiimue 3agaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkajsipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

26

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
INJIOCKOCTAMU

KoopanHaTHO-BEKTOPHBIM METOI TPH
pEIICHNH T€OMETPUUECKUX 3a1a4

27

KonTposbHas padora Ne2 no reme
"BeKTOpBI U KOOPAMHATHI B
npocrpancrse"

28

[ToBTOpenue, o6obIIeHNE U
cucremarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

29

30

[ToBTOpenue, 06001IEeHNE 1
cucrtemaTusanus 3HaHnuii. OCHOBHbBIE
burypsl, QpaxTel, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpeHnue, 06001EeHNEe U

27




CHUCTEMATH3aIMs 3HAHUNA. 3a1aqu
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS

[ToBTOpeHue, 0600IICHNE U
31 cUcTeEMAaTH3aIus 3HaHui. 3agaun 1
IUTAHUMETPUH U METOJIbI UX PEIICHHSI

[ToBTOpEHME, 0000IIICHUE U

32 cucreMarusanus 3Hannii. OCHOBHEIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca

CTepeOMEeTpUHr
33 HroroBasi KOHTPOJILHAsI padoTa 1 1
34 [ToBTOpeHwue, 0606meHlxule u 1
cucreMaru3sanus 3HaHUN
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME

OLIEHOYHBIE MATEPUAJIBI 1JIsI TPOBEJIEHUSI UTOT'OBOM ATTECTAIIVMUA: IPUMEPHBIE
TEKCTbBI KOHTPOJIBHBIX PABOT
Hrorosasi KOHTpPOJILHAsI padoTa 110 reOMeTPHUHU

3a 10 kaacc (0a30Bblii yPOBEHb)
BAPHAHT 1.




1. M Jano: ABCD — pom0,
C ACNBD=0,
a_L_ (ABC).
Joxazams: MO_L_ BD.

A

2. ABCDA;B;C1D; — npaBunbnas npusma. [lnomans €€ moiaHoi moBepxHOCcTH paBHa 210 M2, a TIomaas 60KoBo# moBepxHocTu 160
m°. Haiitn CTOPOHY OCHOBAHUSA U BBICOTY IIPU3MBI.

3. B mpaBuibHOI 4eThIPEXYTOMbHOM MUpaMUAE CO CTOPOHOM OCHOBAaHHA 6 CM U AJTUHOW OOKOBOTrO pedpa V50 cM Haiit KOCHHYC
yria HakJIoHa OOKOBOTo pedpa K IIOCKOCTH OCHOBAHUS U TIOHIA/Ib OOKOBOW MOBEPXHOCTH.

4. CTOopOHBI OCHOBaHHUSI TPSMOTO Mapajuienenunena paBHel 8 ¢cM u 15 cM u oOpasyror yrom B 60°. MeHpmas W3 IUIOUIaCH
JMaroHaJIbHBIX ceueHuid paBHa 130 cm?. HaifTu mwiomas moaHoi MMOBEPXHOCTH Mapaljie/IeIUIe/a.

BAPUAHT 2.

1. a Jlano: ABCD -
napajuiesiorpamm,
C al (ABOC),
MA-L AD.
[Hoxazame:
A ABCD — npsMoyTroJbHUK.

w <

2. B npsamoit npu3Me OCHOBaHMEM SIBJISIETCS MapajlIesIorpaMM co CTopoHamMu 4 M U 5 M U yriiom Mexay HuMmu 30°. Haiitu muomanu
OOKOBOH M MOJHON MOBEPXHOCTEHN MPU3MBI, €CIIH €€ BbICOTa paBHA 7 M.

3. B npaBuibHOi 4eThpéxyromnbHoii mupamuge PABCD cropona ocuoanns AB = 10 cm, Beicotra PH = 5v/6 cm. Haiiti yron Hakiona
00KOBOrO pedpa MUpamMuIbl K INIOCKOCTH €€ OCHOBAHUS; TUIOIIA (b CEUEHHUS, IPOXOSIIEro Yepes BHICOTY U O0KOBOE pedpo.

4. OcuHoanueM npsmoii npusmsl ABCA1B1C; sBisiercst paBHoOeapenuslii TpeyroabHUK ABC ¢ ocHoBanuem AC, npuuém AB = 6 cwM,
yroia B pasen 120°, 6oxoBoe pedpo CCy = 8 cm. Haiitu mtomans ceuenust A1C1B;
*0) TaHreHC yria HakioHa riockoctu (A1CiB) k mnockoctu (ACCy).
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HToroBasi KOHTpPOJILHAsSI padoTa O reoMeTPHUH
3a 11 kuacc (0a30Bblii YpOBEHb)

Bapuanr 1

Bapmuanr 2

=

Oo6pasyromias koHyca paBHa 10 cM, a paanmyc OCHOBaHUS — 6 CM.
Haiinure 06beM KoHYCA.

O6nbem mapa 3—; 7 em®. Haitgure paauyc mapa.

CropoHa OCHOBaHMSI IPaBUIIBHOM YETHIPEXYTrOJIbHON MIPU3MBI SCM,
a 6okoBoe pedpo 12cM. Beruucnure 00beM IpU3MBI.

OceBoe ceueHue MIIMHIPA — KBaApaT co cTopoHo# 6 cm. Halinure
00beM LUJIUHIpA.

OceBoe cedyeHHME KOHyca — pPaBHOCTOPOHHHMI TpPEYroJbHUK CO
CTOpoHOMH 6 cM. Haiinute 0o6beM KoHyca.

Menuana, mnpoBelE€HHas K  TUIOTEHY3€  MPSMOYTOJIbHOIO
TpeyrojibHUKa paBHa 17 cM, a oauH U3 kKareroB — 16 cm. Haiitu
paauyc OKpy>KHOCTH, BIMCAHHOUW B TPEYTOJIbHUK.

JumaroHane oceBOro ceyeHus MWIMHAPA paBHA 12 CM U HaKJIOHEHA
K TUIOCKOCTH €ro ocHoBaHus moj yriiom 60°. Haiigure mioriaas
OOKOBOI MOBEPXHOCTH LIUIUH/PA.

O6bem koHyca paBeH 167 cM, a ero Beicota 3cm. Haifute
IUI0IAAb OOKOBOM MOBEPXHOCTH KOHYCA.

OcHoBaHUE TPSAMOW TPHU3MBI TPSAMOYTOIBHBIM TPEYTOIBHUK C
runoreHy3o 10cM M OCTpbBIM yrioM 30°. Jlmaronans GOKOBOJA
rpaHu, COJEprKalled KaTeT NPOTHUBOJICKAIIUN [TaHHOMY VIIIY,
paBHa 13 cM. Haiigute 00beM mpu3MBl.

Oo6pasyromias koHyca paBHa 13 cm, a Beicota — 12 cM. Haiinure
00beM KoHYCA.

[Inomans moBepxHOCTH 11apa paBHa 144w cM?. Haitti 0GbéM
JTAHHOTO 1Iapa.

CropoHa OCHOBaHMsI IPaBUJILHOM TPEYroJIbHOM NPU3MBI 6¢M, a
6okoBoe pedpo 10cM. Beruuciaure 00beM IPU3MBI.

OceBoe cedyeHHME LWIMHIpAa— KBaJgpaT €O CTOPOHOW & cM.
Hatinure 06beM nuIMHIpA.

Junametp ocHOBaHMsI KOHYca paBeH 6, a yroj Ipu BepIIMHE Oce-
BOro ceueHus paseH 90°. Beiuncnure o0beM KOHyca, AEIEHHBIH
Ha 7.

Menauana, mpoBelJeHHass K THUIOTEHY3€ MPSMOYTOJIbHOIO
TpeyrojibHuKa paBHa 13 cM, a OJUH U3 KaTeTOB paBeH 24 cM.
Haiitu paanyc oKpyKHOCTH, BIIUCAHHON B TPEYTOJIbHUK.

JlmaroHaib OCEBOro CeuYeHHUs IIUIMHApAa paBHA 24\3cm m
HAKJIOHCHAa K IUIOCKOCTH €ro ocHoBaHus moja yriom 30°.
Haiiaure miomiaas 60KOBOM MOBEPXHOCTH UIUHAPA.

[Tnomaas GOKOBOM MOBEPXHOCTH KOHyca paBHa 207mcM?, a ero
obpasyromast 5 cm. Haitaure o60bem KoHyca.

OcHoBaHME TPSAMONM MPU3MBI MPSIMOYTOJIBHBIA TPEYTOJIBHUK C
KateroM 3cM u mpmirexarmm yriom 60°. Juaronans GOKoBOI
rpaHu, CcoJAep)Kalleil  THMOTeHY3y  TpeyroipHukKa, 10cM.
Haiinure 00beM pU3MEL.
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