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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeGHOrO Kypca «I'eomerpus» 0a30BOro ypoBHs ISl 0Oy4arOIIMXCs
10—-11 xmaccoB paspaborana Ha ocHOBe DenepallbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa CpeAaHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHUH,
OPEeIbSABISEMBIX K MaTeMaTUYeCKOMY OOpa30BaHHIO, M TPaIULUN POCCHICKOrOo 00pa3oBaHUSI.
Peanuzanus nporpaMMbl 00€CIIeUMBACT OBJIAZICHUE KITFOUEBBIMUA KOMITETEHIIMSIMU, COCTABIISIOIIMMU
OCHOBY [UIsl CaMOPAa3BUTHS W HEMPEPHIBHOTO O0pa30BaHHUA, IIEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JMYHOCTHOTO ¥ NMO3HABATEIHHOTO PA3BUTHUS JINYHOCTU O0YUAFOIIUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOrOo Kypca TEOMETPHUM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
00ycJIOBJI€Ha NPAKTUYECKON 3HAYMMOCTBIO METAlpeAMETHBIX U INPEAMETHBIX pPe3yIbTaToB
0o0y4eHHsI T€OMETPHHM B HAIPABICHHH JIMYHOCTHOTO Pa3BUTHS OOy4aromuXcs, (OPMHPOBAHUS
(YHKLIMOHAIBHON MaTeMaTUYecKOH TIPaMOTHOCTH, H3Y4EHHUS JAPYIMX Y4YeOHBIX AMCLUIUIUH.
PasButne y oOydaromuxcsi NpPaBUIBHBIX NPEICTABICHUNA O CYHIIHOCTH U IPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKIUi, COOTHOLIEHUH PEaTbHOTO M MJCAIBbHOIO, XapaKTepe OTpaXKeHUs
MaTE€MaTU4YeCKOW HAYKOW SBJICHUM M IIPOLIECCOB PEalbHOTO MHpA, MECTE I'€OMETPUU B CUCTEME
HAayK U POJIM MaTeMaTU4eCKOro MOJICIMPOBAHMUS B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a TAK)KE KAUECTB MBILUIEHUS, HEOOXOUMBIX
JUIs a/laliTallud B COBPEMEHHOM OOIIIECTBeE.

['eomerpus sBisieTcss OJHMM U3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEAHEr0 OO0IIero
o0pa3oBaHus, Tak Kak O0ecleyuBaeT BO3MOXHOCTb M3Y4YEHHUs KaK JUCHMIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblLIEHHE, GOPMUPYEMOE PU U3yUYEHUH OOYUYarOIIMMUCS MOHATHHHBIX OCHOB
FEOMETPUM U MOCTPOEHUM LEMOYKU JOTMYECKUX YTBEPKACHUNM B XOJE PEILICHHUS N€OMETPUUYECKUX
3ajjay, YMEHME BBIJBUIAaTh M ONPOBEPraTh TUIOTE3bl HENOCPEJCTBEHHO HCHOJIb3YIOTCA IpU
peIIeHNH 3a/1a4 €CTeCTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH U3 Kypca (PHU3UKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
JeSITeNIbBHOCTH 4YenoBeka. OpueHTalysl 4eJoBeKka BO BPEMEHU U NMPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COLMAIBHOTO OBITHS, (hopMa OTPAKEHHsI OKPYXKAIOIIEro MUPA, YCIOBHE YCHEUIHOTI'O
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AeiicTBUTENbHOCTU. OnepupoBaHue NMPOCTPAHCTBEHHBIMU
o0Opa3amMu 0OBeAMHSET pa3Hble BUABI y4yeOHOM M TpPyIOBOH JESITEIbHOCTH, SBISAETCS OIHUM M3
po(hecCHOHANIBHO BAXKHBIX KAa4eCcTB, IO3TOMY aKTyajibHa 3a7ada GOPMUPOBAHUSA y 00Yy4aIOIIUXCS
IPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Pa3sHOBUAHOCTH OOpa3HOTO MBIIUIEHUS — CYIECTBEHHOTO
KOMIIOHEHTa B MIOJIFOTOBKE K MPAKTUYECKOMN AESITEIbHOCTH 110 MHOTUM HampaBiIeHUSIM.

Llenb ocBOeHUs mporpaMmel yueOHoro Kypca «I'eomerpus» Ha 6a30BOM ypOBHE OOy4YEHMS —
0011eo0pa3oBaTeibHOE H  OOLIEKYIBTYPHOE pa3BUTHE OOYyYarONIUXCs dYepe3 obOecreueHue
BO3MOXKHOCTH HPUOOPETEHHs] M HCIOJIb30BAHUS CHUCTEMATHYECKUX T'€OMETPHUECKUX 3HAHUHA U
neicTBuil, crienn(UUHBIX T€OMETPUHU, BO3MOKHOCTH YCIIEIIHOTO MPOAODKEHUS 00pa3oBaHUs IO
CIEUAIIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

[IporpamMma no reomMeTpuu Ha 6a30BOM ypOBHE IpeJHAa3HayeHa JUIsi 00y4arolmxcs cpeaHeit
IIKOJbI, HE WCIBITHIBABIIMX 3HAUUTENbHBIX 3aTPyJHEHHNH Ha YpPOBHE OCHOBHOIO OOIIEro
obpaszoBanusi. Takum oOpazom, oOydaromuecs Ha 0a30BOM YpOBHE IOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHYECKUEe YMEHUSs, CBA3aHHBbIE CO CHEeUU(UKON reoMeTprur M HEeOOXOAMMBIE Ul JKU3HU B
coBpeMeHHOM obmiecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh H3YUHUTh T'€OMETpHUI0 Oosiee
riyOOKo, eclnd B JajbHEHIIeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUECKMX 3HAHHUAX B
npodeccCuoHaTbHON NeSTENbHOCTH.

JIOCTH)KEHHE LIeJIM OCBOCHMSI MPOrpaMMbl 00ECTIeUMBAETCS PEIIEHUEM COOTBETCTBYIOIINX
3agad. [lpuopureTHeiMu 3aauyamMu ocBoeHHs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opmHupoBaHUE MPEJCTABICHUS O FEOMETPUH KaK YaCTH MUPOBOIl KyJIbTYpbl U OCO3HaHHE
e€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;



e (opmHpoBaHUE MpPEACTABICHHS O MHOTOTPAaHHHKAX W TEJaX BPAIICHHs KaK O Ba)KHEHIIHMX
MaTeMaTUYeCKUX MOJETSIX, ITO3BOJIIIONIMX OMUCHIBATE M HM3Yy4aTh pa3HbIC SBJICHUS
OKPY’KaroIIero MUpa;

e (opMUpOBaHHME YMEHHs pPAacIO3HABaTh Ha YEPTEkKaX, MOJCISAX M B PEaJbHOM MHpE
MHOTOTPaHHHKH H TeJla BPallCHUS,

e OBJAJCHUWE METOJAaMH  pCIICHHS 3aJad Ha I[OCTPOCHUS HAa  U300paKECHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHPOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH IMOHSATHSIMH O MHOTOIPAaHHUKAX M Telax
BPAILCHUS U X OCHOBHBIMU CBOWCTBAMH;

e OBJIQJICHHEC AITOPUTMAMHU pCIICHHS OCHOBHBIX THIIOB 331a4; (OPMHPOBAHUE YMEHUS
IPOBOJIUTH HECIIOKHBIC JIOKA3aTeIbHbBIC PACCYKICHHUS B XOJIC PELICHUS CTEPEOMETPHUCCKIX
3a/1a4 ¥ 33/1a4 C IPAKTUYCCKHM COJICPIKAHHUEM;

e Dpa3BUTHE  MHTEIUICKTYyaJbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOy4arommxcs,
HI03HABATEIbHON aKTHBHOCTH, HCCIICIOBATEIbCKIX YMEHHN, KDUTHYHOCTH MBIIIUICHHUS;

e (opmupoBaHue (YHKIMOHAILHOW TIPAaMOTHOCTH, PEJICBAaHTHOW TEOMETPHH: YMCHHUE
pAacIo3HaBaTh IPOSBICHUS FCOMETPUYECKUX HOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pCaJbHBIX JKMU3HCHHBIX CHTYal[MsIX M TP H3YYCHHH JPYTUX YYEeOHBIX IIPEIMETOB,
HPOSIBIICHHST 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIINPOBATh UX HA SI3BIKE T€OMETPUU
U CO3/1aBaTh I'€OMETPHUYCECKHE MOJECIH, MPUMEHITh OCBOCHHBIH T'€OMETPUYCCKHIA armapat
JUIsl PELICHHs IMPAaKTUKO-OPUCHTHPOBAHHBIX 3a/lad, WHTEPIPETUPOBATh U OLICHHBAThH
HOJTYYCHHBIC PE3YJIbTATHI.

OTnUYuTENbHON OCOOEHHOCTHIO IIPOrPaMMBbl SIBJISIETCSI BKJIIOUEHUE B KypC CTEPEOMETPUU B
Hayaje ero M3y4eHus 3a/lay, pellaeMblX Ha YpOBHE MHTYUTHUBHOIO IO3HAHUS, U ONpPENCIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT DPAa3BUTHUIO JIOTUYECKOTO U
IPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIUPYET POTEKaHUE UHTYUTUBHBIX ITPOLIECCOB, MOTUBHPYET
K JlaJbHEHIIEMY H3YyYEHHUIO IPEIMETA.

[Ipeanourenue oTHaércss HAMIAJHO-KOHCTPYKTUBHOMY METOAY OOydeHHus, TO €ecTb
TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE UYBCTBEHHOCTb IIPEIMETHO-NPAKTUYECKON
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH y yJallUXcsl B Kypce CTepeoOMeTpuu
IPOBOAMTCA 3a CYET pelleHHs 3aJad Ha CO3JaHHe IPOCTPAHCTBEHHBIX 00pa30B M 3ajay Ha
ONEepUPOBAHUE NPOCTPAHCTBEHHBIMH oOpazamu. Co3maHue oOpaza MPOBOJUTCS C ONOPOM Ha
HarJsJHOCTh, @ ONEpUpPOBaHUE 00pPa30M — B YCIIOBUSIX OTBJIEUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
U3MEHEHHS €r0 UCXOHOTO COJIEPKaHMS.

OcHoBHblE  coaepkaTenbHble JuHUM  Kypca «['eomerpum» B 10-11  knaccax:
«MHororpanHuku», «l[IpsMble ¥ MIOCKOCTH B MpOCTpaHCTBe», «Tena BpaiieHus», «BekTopbl u
KOOpJIMHATBl B MpOCTpaHCcTBE». POPMUPOBAHUE JIOTUUECKUX YMEHHM pacnpeiensercss He TOJIbKO
[0 COJEp)KaTeJbHbIM JIMHUSM, HO M 1O TrojaM oOOyueHHUs Ha YpOBHE CpEIHEro oOIero
o0OpazoBaHus.

Copneprxanue 00pa3oBaHus, COOTBETCTBYIOLIEE MTPEIMETHBIM pe3yJIbTaTaM OCBOEHHsI paboueit
IPOrpaMMBbl, paclpeneaéHHbIM MO TrofaM OOydeHHUs, CTPYKTYPHUPOBAHO TakKUM OOpa3oM, 4TOObI
OBJIQ/ICHUE TEOMETPUYECKUMHU TMOHSATHSMU M HaBBIKAMU OCYIIECTBIISUIOCH IOCIEAOBATENbHO U
MOCTYNAaTeNbHO, C COOMIOCHHEM MPUHLIMIIA TPEEMCTBEHHOCTH, YTOOb! HOBbIE 3HAHUS BKIIOYAIUCH
B OOLIYI0 CHUCTEMY I'€OMETPHUYECKUX MPEACTaBICHUN OO0y4aromuxcs, pacliupss U yrayounss eg,
00pa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3ydenune reomerpun oTBOAUTCS 2 4aca B Hexento B 10 kimacce u 2 yaca B Henento B 11
KJ1acce, BCEro 3a JiBa roga oOyueHus - 138 yueOHBIX yaca.



COJAEP/KAHUE OBYYEHUA

I'eomerpus 10 kaacc (68 yacoB)
Beenenue (3 yaca)
[Ipeamer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopble cneacTBUsa U3 aKCUOM. AKCHOMBI
CTEPEOMETPUN M UX CleACTBUs. PelneHue 3ajad Ha NPUMEHEHUE AKCUOM CTEPEOMETPUM U MX
cnenctBuil. [lpumeneHne akcuoM CTEpeOMETPUN U UX CIIEICTBUN MPU PELICHUHU 3a/1a4.
IMapajuieqbHOCTH NPSAMBIX U IJIOcKOCTel (19 yacoB)
[TapamnensHbie mpsiMble B npoctpaHcTBe. [lapamnenbHocTh Tpex mnpsaMmbix. llapamnensHocTb
NpsAMOM W IUIOCKOCTU. PemieHne 3agay  Ha NapaJUIeIbHOCTh IMPSAMOM M IJIOCKOCTH.
CkpemmBaromuecs OpsMble. YTIbl C COHANPABICHHBIMU CTOPOHAMHU. YTOJ MEXAY MPSIMBIMH.
CkpemuBaroluecs: npsmble, yroil Mex1y OpsMbIMU. PeleHue 3agad Ha TEMY CKPELIMBAOLIUECS
npsiMble, yroi Mexay npsaMmbiMd. [lapamnensusle miockoctu. CBONMCTBAa  MapasuIeNbHbBIX
mwiockoctet. Terpasap. I[lapamnenenunen.  3agaud Ha TNOCTPOCHUE CEYEHHMM. 3anayu  Ha
IIOCTPOEHUE CEUEHUM TeTpa’Jpa W Mapauienenunena. PemieHne 3amad Ha TeMmy TeTpasap,
napasulesIenuIie]l, IOCTpoeHue ceueHuid. Terpasnp, napamiesenune/, HOCTPOCHUE CEYEHU.
IepneHAUKYJSAPHOCTH NPSAMBIX U IJI0CKOCTeH (15 yacoB)
[lepnienukynspHble npsiMble B IpocTpaHcTBe. [lapaienbHble OpsMble, NEPIEHIUKYISPHBIE K
mwiockoctu. IIpu3Hak mNepneHIuKyIsIpHOCTH NPSIMOM M IUIOCKOCTH. Teopema O MNpSIMOH,
NEePHNEHAUKYJIPHOM K IUIOCKOCTH.  [lepneHIuKynspHOCT  OPSIMOM M INIOCKOCTH.
[lepneHAUKyYISIPHOCTD NMPAMOM U IUIOCKOCTH. PemieHue 3aiay Ha nepneHIuKyISIpHOCTh MPSMON U
IIJIOCKOCTH.
PaccrosiHue oT TOukM 10 MIIOCKOCTU. TeopeMa o Tpex NepHeHAMKYJsApax. YTol MEexXIy NpsIMOU U
IUIOCKOCTBIO. Teopema 0 Tpex NEpHEeHAMKYJApax YIosl MEXIy HMPsAMOM M INIOCKOCTBIO. Perienue
3a/1a4 Ha PUMEHEHHE TEOPEMBI O TPEX MEPIEHIUKYIIpaxX, Ha YroJl MEXy MPSAMOM U IIOCKOCTBIO.
Pewenne 3amau Ha TeMy Teopema O TpeX NEPHEHAUKYIAPAX, YroJl MEXAY HMPSAMON U INIOCKOCTBIO.
Teopema o0 Tpex NEpHEHAMKYJApPAX. YTOJI MEXKIY NPSIMOM M IUIOCKOCThbIO. J/I[ByrpaHHBIN yrodi.
[Ipu3Hak  NEPHEHAMKYIAPHOCTH  JBYX  IUIOCKOCTEH. IIpsMOYroipHBI  mapajuiesIeNuIesn.
Tpéxrpannslii yroa. MHororpanssiii yrou. /IByrpanssliii yron. IleprneHIuKyasspHOCTh IIIOCKOCTEH.
Pemenne 3a1a4 Ha TeMy ABYIPaHHBIM YTOJ U NEPIEHAUKYIAPHOCTD INIOCKOCTEN.
Mmuororpannnku (13 yacos)
[Tonsitue MHOrOrpanHuka. ['eomerpuueckoe teno. Teopema Ditnepa. Ipusma. Ilnorans MOBEpXHOCTH
IIPU3MBI. Pemenne 3aga4a, Ha BBIYMCJIICHHUC ILJIO[AAX IMOBEPXHOCTU IIPU3MBI. HpOCTpaHCTBeHHaSI TeOpEMaA
[Tudaropa. ITupamuza. [IpaBunbhas nupamuza. [Lnomane noBepxHOCTH NMUpaMHUIBL. Y CEUCHHAS TUPAMULIA.
IInomane moBepxHOCTH yceu€HHOM mnHpamuiabl. Cummerpusst B mpocTpaHcTBe. [loHATHE NpaBHUIBHOTO
MHOT'OI'paHHUKA. OeMEHTBI CUMMETPUHN TMPABUJIIBHBIX MHOTI'OI'PAaHHHUKOB. Pemenne 3aJa4 Ha TEMY
MHOTI'OI'pPaHHUKH.
Huaunap, konyc, map (12 yacos)
[Tonsite unuuApa. [lnomane noBepxHOCTH IMIIMHApA. Pemenne 3a1a4 Ha HaX0XKI€HUE TUIONIaN
noBepxHoct nuinuHApa. Konyc. Ilmomans moBepXHOCTH KOHyca. Yced€HHbIM KOHYC. [lmomans
noBepXHOCTH yceu€HHoro konyca. Cdepa u map. YpaBHeHue cdepbl. BaumHoe pacrnonoxeHue
chepet u mockoctH. KacarenbHas mmiockocte kK cdepe. Ilmomans cheper. Bzaummnoe
pacrionoxeHue cgepsl u npsmoil. Cdepa, BIUCaHHAs B LIMJIMHAPUYECKYIO MoBepxHOCTh. Coepa,
BIIMCAHHAs B KaHOHMYECKYIO MOBEPXHOCTh. CeueHus IWIMHApUYECKON moBepxHOCcTH. CeueHus
KaHOHMYECKON MOBepXHOCTH. MHororpanHukd. [lununap. Kowyc. Illap. Pemenue 3amad Ha
MHOTOTPaHHHUKH, LMIUHAP, KOHYC, miap. 3ajJaddl Ha MHOTOTPaHHHWKH, LUJIMHAP, KOHYC, LIap.
Pa3nble 3aaun Ha MHOTOIPaHHUKH, WIMHJP, KOHYC, 1Iap.
IHoBTOpeHnue (6 yacon)

I'eomerpus 11 kaacc (68 yacos)
IHoBTOpenue (4 yaca)
O0bémpbl Tea (22 yaca)
[Tonsitne 06bEMa. OOBEM mpsMoyToIbHOTO Mapawienenunena. O0bpéM mpsimoit mpusmMbl. OOBEM
IMHApa. Berurcnenre 00bEMOB Tel ¢ MOMOIIBIO orpeienéHHoro uuTerpaina. O0bEM HaKIOHHON



npu3Mbl. O0BEM mupamuibl. O06EM KoHyca. O0BEM mapa. O0BEM MapoOBOro CErMeHTa, MapoBOTo

CJIOSl M IApOBOTO cekTopa. [Inomans cdepsl.

BexTopsl B npocrpancrTie (10 yacoB)

[lonsitue Bektopa. PaBeHcTBO BekTOpoB. CrokeHue BEKTOpoB. Brrumrtanue BekTopoB. Cymma

HECKOJIbKUX BEKTOPOB. YMHOXXEHHE BekTopa Ha uwucio. Kommmanapuelie BekTopbl. [IpaBuio

napajuienenunena. Paznoxenue BekTopa no TpéM HEKOMIUIAHAPHBIM BEKTOPAM.

Metoa koopauHaT B npocTpancrse. JIBuxxenns (13 yacoB)

[IpsimoyronbHasi cucreMa KoOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. CBs3b MEXITY

KOOpJMHATaMH BEKTOpPOB M KoopAuHaTamu Todek. [Ipocreiimmne 3amauni B KOOpAMHATAX.

VYpaBuenue cdepbl. Yroa Mexay Bekropamu. CkalaspHOE MpPOU3BEACHHE BEKTOPOB. Brrumcienue

YIJIOB MEXIY NPSAMBIMH U IJIOCKOCTSMHU. YPaBHEHHE IUIOCKOCTU. lleHTpanbHas cuMMeTpus.

OceBas cummertpus. 3epkaibHas cummerpus. [lapannensuslit nepenoc. [IpeobpazoBanue mompoodus.

['epona. 3amaua Ditnepa. Teopem Menenas. Teopema UYesl. Dmmurnc. ['unepbona. [Tapabona.
IToBTOpenne (19 yacos



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

W3yuenne MaTeMaTHKM JaeT BO3MOXHOCTh OOYYarOIIMMCS JIOCTUYb  CJICAYIOIIUX

pPE3yNbTAaTOB Pa3BUTHSA:

1) B TMYHOCTHOM HaIlpaBJICHUU:
* YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOU MBICIIM B YCTHOM M MHUCbMEHHOW pe4d, NOHUMATh
CMBICI IIOCTaBJIEHHOM 3aJayd, BbICTpPAaMBaTh AapryMEHTAlMIO, [PUBOAMTH HIPUMEPHl U
KOHTPIPUMEDBIL;
* KPUTUYHOCTh MBILIUIEHUS, YMEHUE PACIIO3HABATH JIOIMYECKH HEKOPPEKTHBIE BHICKA3bIBAHNUS,
OTJIMYATh TUIOTE3Y OT (paKTa;
* [IPEJICTaBJICHHE O MATEMAaTUYECKOI HayKe Kak cpepe YyenoBeuecKon AeITeNbHOCTH, 00 dTarax ee
pa3BUTHS, O €€ 3HAUUMOCTH ISl pa3BUTHUS HUBUIN3ALNHY;
* KPEaTUBHOCTH MBIILJICHUS, MHULIMATUBA, HAXOIYUBOCTh, aKTUBHOCTb IPU PEIICHUH
MaTeMaTUYeCKUX 3a/1a4;
* YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YNIbTAT YUSOHOH MaTeMaTu4eCcKOi IeATebHOCTH;
* CIIOCOOHOCTDH K SMOIIMOHAIBHOMY BOCIPHUSITHIO MATEMaTHYECKIX 00BEKTOB, 33/1a4, PEIICHUI,
paccyXJIeHH;

2) B MeTanpeaMETHOM HalpaBlIeHUH:
* [IEpBOHAYAJIbHOE IPE/ICTaBICHUE 00 UAEIX U O METOJaX MaTeMaTUKH KaK YHUBEPCAIbHOM SI3bIKE
HayKU U TEXHUKHU, CPEICTBE MOJIECIUPOBAHMS SIBJICHUI U IIPOLIECCOB;
* YMEHHME BUAECTb MATEMATUYECKYIO 3a/adyy B KOHTEKCTE€ IPOOJEMHOW CHUTyallUd B JApPYTUX
JUCUHUILIMHAX, B OKpYKaroLIEeH )KU3HU;
* YMEHHE HAaxXOJUTh B Pa3JIMYHBIX HCTOYHUKAX HH(POPMALMIO, HEOOXOIUMYIO Ul PpELICHHS
MaTeMaTHYECKUX MpobieM, MPeCTaBIATh €€ B MOHATHOU (popme, MPUHUMATh PEIICHNUE B YCIOBUSAX
HENOJIHOW 1 N30BITOYHOM, TOYHOM U BEPOSITHOCTHOW MH(OpMaLINK;
* yMEHHE TIOHMMAaTh W UCIOIb30BaTh MaTeMAaTUYECKUE CpEICTBAa HarmsagHocTu (Tpaduku,
JarpamMmbl, TaOJUIbI, CXEMBI U Jp.) AJIs WITOCTPALUY, HHTEPIIPETALUU, apIyMEHTAI1H;
* YMEHHUE BBIIBUTATh TUINOTE3bl MPU PEIICHUU Y4YeOHBIX 3a/ady, MOHHUMATh HEOOXOIUMOCTh HX
IIPOBEPKU;
* YMEHHE NMPUMEHATh MHAYKTUBHBIE U JNEAYKTUBHBIE CIIOCOOBI PAaCCYKIEHUN, BUAETh Pa3IUYHbIE
CTpaTeruy perieHus 3aaay;
* IOHUMATh CYIIIHOCTU ITOPUTMHUYECKUX MPEANUCAHUNA U YMEHHUE JEHCTBOBATH B COOTBETCTBUU C
MPEJJI0KEHHBIM aITOPUTMOM;
* YMEHHE CaMOCTOSATEIHHO CTaBUTh IIE€TH, BBHIOMPATh M CO3[aBaTh alTOPUTMBI JJISl PELICHHS
y4eOHBIX MaTEeMAaTUYECKUX MPOOIIeM;
* yMEHHUE IUIAHMPOBAaTh M OCYIIECTBIATH JACSATENbHOCTb, HAIMpPAaBICHHYI0 HA pEIICHHE 3a]1a4y
HCCJIEIOBATEIBLCKOTO XapaKTepa;

3) B IpeAMETHOM HANpPABIICHUH:
* (¢opMHpOBaHME TPEACTABIEHUN O MaTeMaTHKe KaKk O METOJ€ IMO3HAHUS JEeWCTBUTEIHHOCTH,
MIO3BOJIAIOIIEM ONMCHIBATh U U3ydaTh PEAJIbHBIE POLIECCHI U SBIICHUS;
* OCO3HAHME POJIM MaTeMAaTUKH B pa3BuTun Poccun n mupa;
BO3MO>XHOCTb INPUBECTH NPUMEPBI U3 OTEUECTBEHHOW M BCEMHUPHON HMCTOPUM MaTEMaTHYECKUX
OTKPBITHI U UX aBTOPOB;
* pa3BUTHE YMEHHI paboTaTh ¢ y4eOHBIM MaTEeMaTHYECKHM TEKCTOM (aHAIM3UPOBATh, U3BICKATH
HEOOXOAMMYI0 HMH(POPMAIIMIO), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIH C TPUMEHEHHUEM
MaTEeMATHYECKONH TEePMHHOJOTHM W CHMBOJUKH, TMPOBOIUTH KIACCU(UKAINU, JIOTUYECKUE
000CHOBaHUS, JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI;
* cBOOO/IHO ONIEpUPOBATH MOHATUSMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA, ITOJIMHOKECTBO,
nepecedeHre, oObEAMHEHHE U PA3HOCTh MHOXKECTB, YHCIOBbIE MHOKECTBA Ha KOOPIUHATHOM



MPSIMOM, OTPE30K, WHTEPBaJ, TMOJYHMHTEPBA, MPOMEXKYTOK C BBIKOJIOTOM TOUYKOW, Trpaduueckoe
IIPEJICTAaBICHUE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

* 33/1aBaTh MHO>KECTBA IIEPEUUCIICHUEM U XapaKTEPUCTUYECKUM CBOKWCTBOM;

* ONEepUpOoBaTh MOHATHAMM: YTBEP)KIEHHUE, OTPULIAHUE YTBEP)KICHUS, HWCTUHHBIE U JIO)KHbBIE
YTBEP)KICHMsI, IPUYMHA, CIEICTBUE, YACTHBIN ClTy4yail 0OLIero yIBep)KIeHHsl, KOHTPIPUMED;

* IPOBEPATH IPUHAJIEIKHOCTD 3JIEMEHTA MHOKECTBY;

* HaXOAMTh IIepeceyeHre U 00bEJMHEHNE MHOXKECTB, B TOM YHCJIE IIPEJICTABICHHBIX I'paUuecKy Ha
YUCJIOBOM IIPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;

* IPOBOJIUTH J10KA3aTeIbHbIE PACCYKICHUS U1l 00OCHOBAHUS UCTUHHOCTH YTBEPXKICHUI.

* HCIIOJIB30BATh YMCIIOBBIE MHOYKECTBA HA KOOPAMHATHOM NMPSAMOW M Ha KOOPIMHATHOW IUIOCKOCTH
JUISL OIUCAHUSI pealIbHbIX IIPOLIECCOB U SIBJICHUI;

* IIPOBOJUTH JOKA3aTEJIbHBIE PACCYXKACHHS B CUTyalUsAX ITOBCCIHEBHOM JKHU3HM, IIPU PELICHUU
3a/1a4 U3 Ipyrux MpeiMeToB;

* BEIOMPATh METO/bI MOAXO/AIIEr0 NpeACTaBIeHUs U 00pabOTKH JaHHBIX;

* peliaTh pa3Hble 33J]a41 MOBBILIEHHOW TPYAHOCTH;

* aHAJIM3MPOBATH YCIOBUE 3a]1a4, BBIOMpPATh ONTUMAIIbHbIN METO/] peIlieHus 3a/1a4l, paccCMaTpHUBast
pa3Iu4HbIE METOMBL;

* CTPOUTb MOJEIb PEIIEHUs 3aJaud, IPOBOAMTH JOKA3ATEIbHBIE PACCYKIACHUS IPU PELICHUU
3a/1a4i;

* pewiatk 3aj1a4d, TpeOyrouue nepedopa BapuaHTOB, MPOBEPKU YCIOBHM, BHIOOpAa ONTUMAIBHOTO
pe3yabrara;

* AQHAIM3UPOBATh M HHTEPIPETHPOBATh IIOJIYYECHHBIE PEIICHUS B KOHTEKCTE YCIOBMS 3alayM,
BbIOMpATh PELICHUs, HE IPOTUBOPEYALUE KOHTEKCTY;

* IEPEBOJIUTH NPU PEIICHUH 33/1a4l MHPOPMALIUIO U3 OJHON (POPMBI 3alMCH B APYTYIO, UCHOIb3Ys
IpU HEOOXOIUMOCTH CXEMBbI, TAOIHIIbI, TPpapUKH, TUarpPaMMBl;

* pemarh NPaKTUYECKUE 3a1a4M U 33Ja4M U3 IPYTUX IPEIMETOB;

* BJAJIETh N€OMETPUUYECKUMH MOHSATUSIMM NpPU PEUICHUM 3aJa4 M MPOBEJCHUM MaTeMaTHYECKUX
pacCyKIeHUN;

* CaMOCTOSITENIBHO (POPMYJIHUPOBATH OIPENIEICHHS] TEOMETPUUECKUX (PUTYp, BBIABUTATh TMIIOTE3bI O
HOBBIX CBOMCTBaxX W NpHU3HAKaX IeoMETpUYecKuX (uryp m oOOCHOBBIBATH MJIM OMNPOBEPraTh HX,
0000111aTh MJIM KOHKPETU3UPOBATh PE3Yy/IbTaThl HA HOBBIX KJlaccax (UTyp, MPOBOJUTH B HECTIOKHBIX
cilyyasix Kiaccuukanuio Guryp o pa3iuuyHbIM OCHOBaHUSM;

* HCCNEeAOBaTh 4YepTeXH, BKIOYas KOMOWHauuu ¢uUryp, HW3BJIEKaTb, HWHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(POPMALINIO, IPEACTABICHHYIO Ha YepTexXax;

* pemaTth 3a7aud T€OMETPUYECKOTO COJEp)KaHHsA, B TOM UHCJIE€ B CUTYyallUsX, KOIJa alrOpUTM
pelIeHusT HEe CleJyeT SBHO W3 YCIOBHS, BBINOJHATE HEOOXOAWMBIE Ui pELIeHUs 3a]adu
JIOTIOTHUTEJIbHBIE MTOCTPOEHMSI, HCCIEA0BAaTh BO3MOXHOCTh NMPUMEHEHHS] TeopeM H (OopMyI s
peleHus 3a1a4;

* ymMeTh GOPMYIUPOBATH U JI0KA3BbIBATH TEOMETPUUECKUE YTBEPIKICHUS;

* BJIAJIETh NOHATUSAMU CTEPEOMETPHH: IPU3MA, TapaJlIEIEeNUIIE], MTUpaMUa, TETPAdAP;

* UMETh MpEeJICTaBICHUsI 00 aKCHOMaX CTEPEOMETPHUH U CIEACTBUSIX U3 HUX U YMETh MPUMEHSATh UX
IIPY PELIECHNN 33/]a4;

* YMETh CTPOUThH CEUEHUS] MHOTOI'PAaHHUKOB C MCIOJIb30BAHUEM PA3IMYHBIX METOJIOB, B TOM YHCIIE
Y METOJia CIIE/I0B;

* UMETb IPEJCTABICHUE O CKPEIIMBAIOIIMXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJUTh Yroji U
paccTosiHUuE MEXKY HUMU;

* IPUMEHATH TEOPEMBI O MApaLUIEIbHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE NPHU PEIICHUU
3az1ay;

* YMETb IPUMEHATH NapajIeIbHOE TPOSKTUPOBAHUE TSl U300pakeHus puryp;

* YMETb IPUMEHSATh NEPIEHANKYIIPHOCTH IPSAMOM U IJIOCKOCTU IIPU PELLIEHUU 3a4a4;



* BJIAJCTh IOHATUSAMHU OPTOTOHAJIBHOE IPOECKTUPOBAHME, HAKJIOHHBIE M HX IPOEKIHUH, YMETb
IIPUMEHATH TEOPEMY O TPeX NEPIECHAUKYJIISIpax IIPU PELICHUH 3a/1aY;

* BJIAJCTh IOHATHSAMM PACCTOSHHME MEXAy (urypamu B IMpPOCTPAHCTBE, OOLIMI NEepHEeHAUKYISp
JIBYX CKPEIIMBAIOLIUXCS IPSIMBIX U YMETh IPUMEHSATH UX IIPU PELICHUHU 3a/1a4;

* BJIAJETh MOHATHEM YIOJ MEXIY NPSAMOH U IUIOCKOCTBIO M YMETh IIPUMEHATH €ro IPU PEIICHUU
3az1ay;

* BIAACTh IOHATHUAMM JBYI'PAHHBIM YroJ, Yroil MeEXAY IUIOCKOCTSAMH, IEepIEHANKYIISPHbBIE
IIJIOCKOCTH M YMETh IIPUMEHSATh UX IIPU PELICHUU 3a]1a4;

* BJIAJICTh NOHATHAMH IIPU3Ma, NapajuleelUIe] U IPUMEHATh CBOMCTBA IapajuleICIUIena IIPU
pEILLIECHNN 3a]a4;

* BJIQJICTh IIOHATHUEM IIPSMOYTOJIbHBIN ITapajuIeIICIUIIC] U IPUMEHSATD €ro IIPU PELEeHNH 3a/1a4;

* BIAACTh INOHATHAMH NHMPaMUA, BUIBl NMUPAMUI, DJIEMEHTBl IPAaBHIBHOW IUPAaMUIbl U YMETb
IIPUMEHSATDH UX IIPU PELICHUU 3a/1a4;

* UMETh IIPEJICTaBICHHUE O TEOpEeMe Diepa, IPaBUIbHBIX MHOTOTPaHHMKAX;

* BIAJACTh IOHATHEM IUIOLIAAM ITOBEPXHOCTEH MHOIOTPAaHHUKOB M YMETh NPHUMEHSTH €ro IpHU
pEILLEeHNN 3a]a4;

* BJIAJICTh MOHATHSAMH Tela BpamieHus (IHJIMHAP, KOHYC, map u cdepa), UX CEUCHHS W YMETh
IIPUMEHATH UX IIPU PELICHUU 3a/1ay;

* BJIAJICTh MOHATHIAMU KacaTelIbHbIC MPAMBIE U IJIOCKOCTH U YMETh IPUMEHATh U3 IIPU PEILIECHUU
3ajad4;

* IMETh MPEJICTABIICHHSI O BIIMCAHHBIX U OMHMCAHHBIX cpepax U yMETh MPUMEHSTh UX MPH PEIICHUH
3ajad4;

* BJIAJICTh MOHATHSAMH OO0BEM, 00BbEMBbl MHOTOTPAHHHMKOB, TEJI BpAIEHUS W MPHUMEHSITh UX IPH
pELICHUH 3a/1a4;

* UMETh IPEACTABJICHUE O pa3BepTKE LNWIMHAPA U KOHYCA, IUIOLIAJAW MOBEPXHOCTH LWIMHApPA U
KOHYCa, YMETh IIPUMEHATh UX IIPU PELICHUHU 3a/1a4;

* UMETh MIPEJICTABICHHE O IO cpephl U yMETh MPUMEHSTH €r0 IIPU PEILICHUU 3ajay;

* YMEThb peulaTh 3a7a4yd Ha KOMOMHAIIMY MHOTOIPAaHHUKOB U TEJI BPAIllEHUS;

* UMEThb NIpPEJCTaBICHHE O MOAOOMH B MPOCTPAHCTBE W yMETh pellaTh 3aJaud Ha OTHOLIEHHE
00BEMOB M IUIOIIAJIeH MOBEpXHOCTEN MOA0OHBIX GUTYP;

* COCTaBJISATh C HCIIOJIb30BAHUEM CBOWCTB I'€OMETPUYECKUX (PUTyp MaTeMaTH4eCKHe MOJETH s
pelieHus 3a7a4 IPAKTUYECKOrOo XapakTepa M 3aJad M3 CMEXHBIX AMCLUIUIMH, HCCIEAOBAaTh
MIOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YJIbTaT;

* BJIQJIETh ITIOHATUAMH BEKTOPBI U UX KOOPAUHATHI,

* YMETH BBINIOJIHATH ONEPALMH HAJl BEKTOPAMH;

* ICIIOJIb30BaTh CKaJSIPHOE IIPOU3BEIACHHUE BEKTOPOB IIPU PEILICHUH 3a7a4;

* IPUMEHATh ypaBHEHUE IUIOCKOCTH, (POPMYITy paccTOSHUS MEXAYy TOYKaMHU, ypaBHEHHUE CQepbl
IIPU PELLECHUN 3a/1a4;

* IPUMEHATh BEKTOPBI U METOJ KOOPAUHAT B IPOCTPAHCTBE IIPU PEIICHNH 33/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema Teopus KoHntposbHbie Vtoro
paboThI

1. | Brenenue 3 - 3

2. | [lapamienbHOCTh NPSAMBIX U INIOCKOCTEH 17 2 19

3. | llepneHAMKYISPHOCT NPSMBIX U INIOCKOCTEN 14 1 15

4. | MHOrorpaHHUKH 12 1 13

5. | Huiunap, koHyc, map 11 1 12

6. | IloBropenue. 5 1 6
Uroro 62 6 68




11 KJIACC

No Tema Teopus KoHntposbHsie Vtoro
paboThI

1. | IloBrOpeHue 4 - 4

2. | O6béMbI TEN 20 2 22

3. | BekTopsl B mpocTpaHCTBE 9 1 10

4. | Meron KOOpJMHAT B MPOCTPAHCTBE. 12 1 13
JIBro>keHus

5. | IloBropenue. 18 1 19
Uroro 63 S5 68
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
KoJsmnyecTBO ypokoB Hara
lij‘il Tema ypoka Beero KOHTpOJIBHbIe mo mo
paGoThI IJIAHY dakrty
10a
1 IIpenmMer crepeomerpun. AKCMOMBI crepeoMeTpui (1, 2). 1 1 Hex
2 Hekortopsie cneactBust u3 akcuom. (3) 1 1 "Hen
3 [IpuMeHeHne akcroM CTEpEOMETPHUHM U UX CIEACTBUI NpH pemieHuu 3a1ad. (1 —3) 1 2 Hex
4 [lapannenpHble npsiMble B ipocTpancTe. [lapamiensHocTh Tpex npsMbiX. (4, 5) 1 2 Hex
5 [TapamiensHOCTH IPSIMOI M TIOCKOCTH. (6) 1 3 Hen
6 [TapamensHOCTH IPsIMOIL ¥ TIOCKOCTH. Perenue 3anad. (4 - 6) 1 3 Hen
7 Pemenue 3amau na temy «llapamiensHOCTh IPSIMO M TIOCKOCTHY. (4 - 6) 1 4 "en
8 CkpemuBaronuecs npsimeie. (7) 1 4 "en
9 VYTIIbl ¢ COHANPaBIEHHBIMU CTOPOHAMU. YTOJ MEXIYy NpsIMbIMU. (8, 9) 1 S Hex
10 CkpenBatronyecs npsiMple, yrojl Mexy npsiMeiMu. Pemenue 3anay. (7 —9) 1 S Hex
11 Pemenue 3anau Ha Temy «CKpeluBarouumecs npsiMble, Yroia Mexay npsaMeiMm». (7 — 1 6 Hex
9)
12 Konrtpoabsnas pabora Ne 1 nmo reomerpuu “IlapaniesbHocTs NPSIMBIX, IPSIMOM 1 1 6 Hex
U IIOCKOCTH.
13 AHanu3 KOHTpoJibHOM paboThl. [lapamnensHele mockoctu. (10) 1 7 Hex
14 CaoiicTBa napamuienbHbIX mockoctel. (11) 1 7 HEeX
15 [TapannensHocTh TUIOCKOCTEH. (10, 11) 1 8 Hen
16 Terparnp. (12) 1 8 Hex
17 [Tapannenenunen. (13) 1 9 Hen
18 3ajaun Ha mocTpoeHue ceueHu. (14) 1 9 Hen
19 3ajaun Ha MOCTPOEHUE CEUCHUN TeTpadipa u napasuienenumnena. (14) 1 10 Hex
20 Pemenue 3anau Ha temy «Terpadnp, napawtenenunesn. [loctpoenue ceuenniiy. (12 — 1 10 Hen
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14)

21 Terpasap, mapauienenuries, HIocTpoeHue ceueHuil. Pemmenne 3aga4. (12 — 14) 1 11 Hen
22 KountpoJabHnas padora Ne 2 no reomerpun «IlapajiieIbHOCTh JIOCKOCTEH». 1 11 Hep
23 AHanmu3 KOHTpOJIbHOW paboTel. IlepneHauKynspHbIC TpsMbIE B IMPOCTPAHCTBE. 1 12 Hen
[TapamiensHble npsiMble, TEPIEHIUKYISIPHBIE K IIIOCKOCTH. (15, 16)
24 [Ipu3Hak neprneHMKyJIIpHOCTH NpsIMON U TIIOCKOCTH. (17) 1 12 Hent
25 TeopeMa o0 npsiMOi, EPIEHIUKYISIPHON K MIIOCKOCTH. (18) 1 13 nen
26 IlepnieHIuKynsIpHOCTH NpsIMON U TI0CcKOCTH. Pemenue 3anay. (15 — 18) 1 13 Hen
27 Pemenue 3anau. [lepnenaukynasspHOCTh OpsIMOM 1 MIIOCKOCTH. (15 — 18) 1 14 nen
28 Paccrostnuie ot Touku 10 miockoctu. Teopema o Tpex nepneraukymspax. (19, 20) 1 14 Hen
29 Yron Mexay npsiMoi U IIIOCKOCTHI0. (21) 1 15 Hen
30 Teopema o Tpex mepneHIUKyIIpax YTOJI MEXIy INpSMOW U IIIOCKOCThIO. Pemienue 1 15 nen
3ajmad. (19 —21)
31 Pemenue 3aau Ha IpUMEHEHUE TEOPEMBI O TPEX NEPIEHIUKYIIAPaX, Ha YroJl MEXAY 1 16 Hen
MPSIMOM U TWIOCKOCTHIO. (19 - 21)
32 JIByrpansslii yroi. (22) 1 16 Hen
33 [Tpu3HaK neprneHauKyIIpHOCTH JIBYX IJIOCKOCTeH. (23) 1 17 nen
34 [TpsimoyronbHbIM napauienenunen. (24) 1 17 ven
35 JIByrpansslil yrou. [lepneHukyasipHOCTb IuiockocTel. Pemenue 3anau. (22 —24) 1 18 Hen
36 Pemenne 3amau Ha TeMy «/IByrpaHHBIN yroyl U NEPHEHIUKYISAPHOCTD IIOCKOCTEW. 1 18 Hen
(22 —24)
37 KOHTpo.m)ljaﬂ padora Ne 3 mo reomerpun «IlepneHauKyJISIPHOCTH NPSAMBIX H 1 19 Hen
INIOCKOCTEID).
38 AnHanu3 KOHTpoJbHOH paboTsl. [loHsTHE MHOTOTpaHHUKA. (27) 1 19 Hen
39 [Tpusma. (30) 1 20 Hex
40 [1nomane noBepxHoctu npusmsl. (30) 1 20 Hep
41 Pemenue 3a1a4 Ha BEIYHMCIEHHE MIJIOLAAN TOBEPXHOCTH pU3MBL. (30) 1 21 Hen
42 ITupamupa. [IpaBuibHas nupamuja. (32, 33) 1 21 Hen
43 [Tnomanp moBepxHocTr mupaMusl. (32, 33) 1 22 Hep
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44 Yceuennas nupamuna. (34) 1 22 Hex
45 [Tnomans moBepXHOCTH yceu€HHON nupamMuabl. (34) 1 23 Hen
46 [Mupamupa. Yceuénnas nupamuaa. Pemenue 3amau. (32 — 34) 1 23 uen
47 CummeTtpusi B ipocTpaHcTBe. [loHsATHE TpaBMIBHOTO MHOTOTpaHHUKa. (35, 36) 1 24 Hen
48 DJIeMEHTHI CHMMETPHH MPABHIIBHBIX MHOTOI'PAaHHHUKOB. (37) 1 24 Hen
49 Pemenue 3anay Ha remy «MHororpanHukmy. (35 — 37) 1 25 Hen
50 KonTposabHas padora Ne mo reomerpun 4 «K MHOTOrpaHHUKW». 1 25 Hep
51 AHanmu3 KOHTPOJbHOW pabotel. [loHsTne uwmmuHApa. [lmomane MOBEpXHOCTH 1 26 Hen
uunuaapa. (38, 39)
52 Pemenue 3amay Ha HaXOXKACHUE TUIONIAAN TTOBEPXHOCTH uMHpa. (38, 39) 1 26 Hen
53 Komnyec. [Tnomane noBepxunoctu konyca. (40, 41) 1 27 uen
54 [Tnomane noBepxHocTu Konyca. Pemenue 3anau. (40, 41) 1 27 uen
55 Y ceuénnslil konyc. [1nomane noBepxHocT yceu€HHOro konyca. (42) 1 28 Hen
56 Konyc. Yceuénnslii konyc. (40 —42) 1 28 Hex
57 Cdepa u map. (43) 1 29 Hen
53 4B53)a1I/IMHoe pacnosioxeHue chepsl U IIocKocTH. KacarenpHas mI0ckocTh K chepe (44, 1 29 Hen
59 [Tnomane cheprr. (46) 1 30 Hex
60 Cdepa. [Tnomans cheprl. Pemenne 3amgau. (43 — 46) 1 30 Hex
61 MHuororpannuku. Pemenue 3agau. (38 — 46) 1 31 "en
62 KonTtpouabHas padora Ne 5 no reomerpuu «llmiauHap, KOHYC U ap». 1 31 "en
63 AHanu3 KOHTPOJIbHOU paboThl. [lapamienbHOCTh MPSMBIX U IIIOCKOCTEH. 1 32 Hep
64 [lepneH IMKyISIpHOCTD NPSMBIX U INIOCKOCTEMN. 1 32 "en
65 MHOrOrpaHHHKH. 1 33 Hen
66 Hunmuuap, Konyc, map. 1 33 Hep
67 HToroBasi KOHTpoJIbHasi paboTa N0 reoMeTpUM. 1 34 Hep
68 AHanM3 KOHTPOJIHbHOM paboThl. Pemenue 3aqad. 1 34 gen
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoJsmnyecTBOo ypokoB Hara
13“121 Tema ypoka Beero KoHTposbHbIe no no
padoThI miany | gaxkry
11a
1 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN. (4-14) 1 1 Hex
2 [lepneHIUKYNSApHOCTD MPSAMBIX U IIOCKOcTel. (15 —24) 1 1 Hexn
3 Muororpannuku. (27, 30, 32 — 37) 1 2 Hex
4 Hunuuap, konyc u map. (38 — 46) 1 2 "Hen
5 [Tonstue 06bpéMa. OO6BEM NPAMOYTOIBLHOTO Mapaenenumnena. (52, 53) 1 3 Hen
6 O6BEM psIMOYTOJIBHOTO Napasuienenunena. Pemenue 3agad. (52, 53) 1 3 "Hen
7 O0BEM npsimoit Tpu3MeL. (54) 1 4 nen
8 Haxosxnenne o0béMa npssMoid pusMmel. (54) 1 4 "Hen
9 O0BéM mmmmHIpAa. (55) 1 5 Hen
10 Pemrenue 3amau Ha HaxoxaeHUuEe 00bEMa nunuHIpa. (55) 1 5 Hen
11 ggneHHe 3aJa4 Ha HaXOXXJeHHe o0bEMa NpsAMOM Mpu3Mbl U 00bEMa HuIuHApa. (54, 1 6 Hex
12 O06bEM HaKITOHHOM MPU3MBL. (56, 57) 1 6 Hen
13 Pemenue 3a1a4y Ha HaxoXAeHHE 00BEMA HAKIIOHHOM MPHU3MBL. (56, 57) 1 7 Hen
14 O6BEM tupamuasl. (58) 1 7 Hen
15 Pemenue 3anau Ha HaxoXxaeHUE 00BEMA UpaMuIbL. (58) 1 8 Hen
16 O6béM Konyca. (59) 1 8 Hen
17 Pemenue 3amau Ha HaxoxkaeHHE 00BEMa KOHYCa. (59) 1 9 Hen
13 Pemienue 3a1a4 Ha HaxoKAeHHUE 00bEMA HAKIIOHHOM NMPHU3MBI, MUPaAMUJIBI U KOHYCA. 1 9 Hen
(56 —59)
19 Pemenue 3aau Ha HaxoXAeHHE 00bEMA IMIIMHIPA, MPU3MBbI, MUPAMUIbI U KOHYCA. 1 10 Hen

(52-59)
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20 KonTpoabnass padora Ne 1 mo reomerpum «O0béM HIWIMHAPA, NPH3MBbI, 1 10 Hen
NHPaAMHIbI M KOHYCa».
21 AHnanu3 KOHTpOJIbHOM paboTsl. O0bEM mapa. (60) 1 11 nen
22 O0BEM IapOBOTO CErMEHTA, MIAPOBOTO CJIOS U IIApOBOTO ceKkTopa. (61) 1 11 Hen
23 [Tnomane chepsr. (62) 1 12 Hen
24 O06bEM mrapa u ero yacreit. (60 — 62) 1 12 ven
25 Pemenue 3amau Ha HaxoXxaeHUEe 00BEMA 11apa U ero yactei. (60 — 62) 1 13 "Hen
26 Konrposabnasi paGora Ne 2 mo reomerpum «O0bémM mapa M ero 4vacre. 1 13 Hen
ILnomanb chepbi».
27 AHanu3 KOHTposIbHOM paboThl. [loHsTHE BekTOpa. PaBeHCTBO BEeKTOPOB. (63, 64) 1 14 nen
28 PaBencTBo BekTOpoOB. (63, 64) 1 14 nen
29 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB. (65) 1 15 Hen
30 CrnosxeHue 1 BIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. (65, 66) 1 15 nen
31 YMHOXeHHE BeKTopa Ha 4ucio. (67) 1 16 nen
32 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO. (65 — 67) 1 16 Hen
33 Kommnanapusie BeKTOpbI. (68) 1 17 nen
34 [TpaBuno napannenenunena. (69) 1 17 nen
35 PaznoxeHue BekTopa 1o TpéM HEKOMITJIaHAPHBIM BekTopaM. (70) 1 18 Hen
36 KonTtpouabHnas pabora Ne 3 no reomerpun «BekTopbl B IpOCTpaHCTBEY. 1 18 Hen
37 AHanmu3  KOHTpoibHOM  paboThl. IlpsMoyrosnbHas cucremMa KOOpJMHAT B 1 19 Hen
npoctpanctse. Koopaunarte! Bextopa. (71, 72)
38 Koopaunats! Bextopa. (71, 72) 1 19 Hen
39 CBs3b MEXly KOOpAMHATAMU BEKTOPOB U KOOpAMHATaMu ToueK. (73) 1 20 Hen
40 [Ipocreiiue 3agauu B KoopAauHatax. (74) 1 20 Hen
41 Pemenue npocreiimux 3aad B koopauHaTax. (74) 1 21 Hen
42 VYpaBuenue coepsl. (75) 1 21 men
43 VYron mexnay Bektopamu. CKansipHOE MMPOU3BEIeHNE BEKTOPOB. (76, 77) 1 22 Hen
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44 CkanspHoe npou3BeieHre BeKTopoB. Pemenue 3anay. (76, 77) 1 22 Hen
45 Brruncnenue yrioB Mexy NpsIMBIMU U IIIOCKOCTSAMU. (78) 1 23 Hen
46 Brruucienue yrioB Mex1y IpsIMbIMH U IITOCKOCTSIMU. Pemenue 3anay. (78) 1 23 Hen
47 LenTpanpHas u oceBas cummerpuu. (80, 81) 1 24 nen
48 3epkanbHas cumMmerpust. [lapannensHsiii nepenoc. (82, 83) 1 24 nen
49 KonTpoabHast padora Ne 4 mo reomerpuu «MeTox KOOPAUHAT B NMPOCTPAHCTBE. 1 25 Hen
JABuKeHus».
50 AHanu3 KOHTPOJIBHOU paboThl. O0BEM MPAMOYTOIBHOTO Napaienenuneaa. (52, 53) 1 25 nen
51 OO6BEMBI TPsAMOIL TPU3MBI U LUIHHIApPA. (54, 55) 1 26 Hen
52 OO0BEM HAKIIOHHOH MPU3MEI, MUPAMUJIBI  KOHYyca. (56 — 59) 1 26 Hen
53 O6béM mrapa u miomaab cdepsl. (60 — 62) 1 27 nen
54 [TonsTue BekTOopa. PaBeHCTBO BEKTOPOB. (63, 64) 1 27 Hen
55 CrnoxeHue ¥ BRIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ucio. (65 — 67) 1 28 Hen
56 Kommanapueie BekTopsl. (68 — 70) 1 28 Hen
57 Koopaunats! Touku u KoopanHaTel BekTopa. (71 —75) 1 29 nen
58 CkansipHoe rpou3BeieHne BEKTOpoB. (76 — 78) 1 29 nen
59 JIBrkenus. (80 — 83) 1 30 Hen
60 HTorosasi koHTpoJIbHaAsI paboTa O reoMeTpPUM. 1 30 Hen
61 AHanu3 KOHTpOJIbHOH paboThl. OOBEMBI TEII. 1 31 Hen
62 3amaun Ha HAXO0XKIEHUE 00HLEMOB TEIL. 1 31 Hen
63 Pemenue 3ana4y Ha HaxoXAeHHE OOBEMOB TEI. 1 32 "en
64 Pemenwue 3ana4y Ha HaxoXxAeHUE 00BEMOB TeT. 1 32 Hep
65 BexTops! B mpocTpaHCTBE. 1 33 Hen
66 Bexrops! B mpoctpancTBe. Pemenne 3amay. 1 33 Hen
67 Meroa koopAMHAT B IPOCTPAHCTBE. 1 34 nen
68 Meroa KoopAMHAT B IPOCTPAHCTBE. 1 34 Hepn
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| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Maremaruka: Anrebpa W Hadajga MaTeMaTH4YeCKOro aHamuza, reomerpus: 10-11-i1 kiacc:
0a30BBIN U YriyONnEHHBIA ypoBeHb: yueOHuk, ['eomerpust 10-11 kmacc, 6a30BbIi U yriTyOJIEHHBIH
ypoBesb / ArtanacsH JI.C., byry3oB B.®., Kagomie C.b.. u npyrue; AKimoHepHoe oOIIECTBO
«M3marenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIbI J1JIs1 YUUTEJIA

1. M3yuenue reomerpuu B 10-11 kimaccax. Metoanueckue pexkomenaanuu. 10-11 kmaccel/ CaaksiH
CM., byrysns B.®. TlocoOus musa yuyuTeneil W METOIUCTOB, AKIHMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenue»

2. JHunaktuyeckue wMarepuanbl 10-11 wimaccel/ 3uB  B.I'., [IumakTthueckue wmaTepualbl,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «kEquHOe OKHO JTocTyna K 00pa3oBaTeabHbIM pecypcam»- http://windows.edu.ru/

2. «Enunas xomnekuus nudpoBbiX 00pa3oBaTelbHbIX pecypcoBy - http://school-collection.edu.ru/
3. «®enepanbHblil IEHTP WHGOPMALIMOHHBIX 00pa30BaTENbHBIX pecypcoBy - http:/fcior.edu.ru/ u
http://eor.edu.ru

OopasoBarenbHble IHTEpHET-NOPTAIIBI

1. Caiit MunucrepcrBa oopazoBanust 1 Hayku P® http://www.mon.gov.ru

2. Caiit PocobpazoBanus http://www.ed.gov.ru

3. ®enepanbhsiii mopran «Poccuiickoe odpasoBanue» http://www.edu.ru

4. Poccuiickuil o6pa3oBarenbHbIii moptan http://www.school.edu.ru

5. Karanor y4eOHbIX M3aHUH, 3JIEKTPOHHOTO 00OPYIOBAHUS U AJIEKTPOHHBIX 00pa30BaTENbHbBIX
pecypcoB g obiero oopasosanus http://www.ndce.edu.ru

6. [llkonpHBIN opTal http://www.portalschool.ru

7. Poccuiickuit nopranl OTKPBITOTO o0pa3oBaHUs http://www.opennet.edu.ru
8. INopran Math.ru: 6ubnuroreka, MearaTeKa, OJUMITHAMbI, 3aJa4H, HAYYHBIC IIKOJbI, UCTOPHS
MareMatuku http://www.math.ru

10. l'azera «Maremaruka» N3narensckuit Hom «IIepBoe CEHTSOps»
http://www.math. 1 september.ru

11. MaremaTuka B IIKOJI€ — KOHCYJIbTallMOHHBIN LIeHTp http://www.school.msu.ru
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MHUHHUCTEPCTBO IMPOCBEIEHUSI POCCUVICKOM ®EJEPAIIMA
MunucTepcTBO 00pa3zoBanus U Hayku PecnyOsiukn bamkoprocran
I'opoackoro okpyra ropoa Yga

MAOY HlIkoaa Ne 108

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
Ha 3acenanuu [[IMO 3aMecTUTENb JUPEKTOpa 110 H.o. nupekropa
YUHTEJIEH MaTEMATHKH, YBP

¢u3KUKN U HHOOPMATUKU
N.P. I'annsamoB

T.B. Myxapnsmosa 1Ipukas Ne 301
M.H. Moctunau IIpuka3 Ne 301 oT «31» 08 2023 .
[Tporokom Nel oT «31» 08 2023 .

oT «30» 08 2023 1.

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI

yueOHoro npeamera «I'eomerpus. ba3oBbiii ypoBeHb»

utst oOydaromuxcs 11 kmaccoB

Yyurtenbr MaTeMaTUKU

M.H. Moctunaun

r. Yoa 2023-2024

19



CucremMa OLeHKHU Ka4yecTBAa 3HAHU

1) BHyTpeHHss skcnepTu3a
MOHUTOPUHT YPOBHS 00YYEHHOCTH OCYLIECTBIISIETCS Yepe3 CIeAYIOIINe BUIbI KOHTPOJIS:
- CTapTOBBIN KOHTPOJIb!
- ONPEEIICHUS COCTOSHUS BRIYMCIUTEIbHBIX HABBIKOB, 3HaHHE 0A30BOT0 A/Ipa;
- TeKYIIHA KOHTPOJIb 110 Pe3yIbTaTaM OCBOCHUS TEM B opMe:
- KOHTPOJIbHBIE PaOO0THI (MHAUBUAYATBHO — T PepeHIIMpOBaHHbIC)
- TECTBI
- IPOBEPOUHBIE PaOOTHI
- CaMOCTOSITEIIbHBIE pa0O0THI (00yJArOITHE M KOHTPOIUPYIOIINE);
- UTOTOBBII KOHTPOJIb B OpMe pyOEKHOH aTTecTauuu 1 B (hopMe roloBOi KOHTPOJIBHOM paboThI.
2) Baemnss sxcnepTusa
Bremnsis sxcniepTusa OyeT OCyIecTBIATHCS Yepes:

®  OJIMMITHA[IBI

® MaTeMaTHU4eCKHE KOHKYPCHI

® 3aIIKTa IPOEKTOB M UCCIICIOBATEILCKUX PabOT.
HopMmbI 0LIeHOK 0 MaTeMaTHKe
OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
«S»
- paboTa BBINOJIHEHA MOJHOCTHIO;
- B JIOTHYCCKUX PACCYXKICHUSIX M 0OOCHOBAHUH PEIICHUS HET IMPOOETIOB U OIINOOK;
- B PEILIEHUU HET MaTeMaTUYECKUX OUIMOOK (BO3MOKHA OJIHA HETOYHOCTbh, OMUCKA, HE SBISIOLIAsCS
CJICJICTBUEM HE3HAHUS WJIM HETIOHUMaHUs MaTepraa).
«»
- paboTa BBIIIOJIHCHA TTOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEJIOCTATOYHBI (€CITH YMEHUE
000CHOBBIBAThH PACCYKICHUS HE SIBISUIOCH CIIEHUATbHBIM O0BEKTOM MPOBEPKH);
- JomylieHa OJHa OIMOKAa WM JIBa-TPH HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, YePTEkKax WU
rpadukax (ecim 3TH BHJIbI pa0OTHI HE SABIISIIMCH CIICIIMAIEHBIM 00BEKTOM ITPOBEPKH );
- BBITIOJTHEHO BEPHO JBE M3 TPEX 3a/1a4
«3»
- JIOTIYIICHBI 0o0Jiee OHOW OIMMOKHU HITM JIBYX-TPEX HEJIOYETOB B BBHIKIAJKAX, PUCYHKAX, YEPTEIKAX
WM rpadukax, HO yJaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSMU TI0 TTPOBEPSEMON TEME;
- BBIIIOJIHEHO BEPHO OJIHA U3 TPEX 3a1ad
«2»
JIOTTYIIEHBI CYIIECTBEHHBIE OIMOKH, MMOKa3aBIlIKe, 9YTO 00yJaronIuiicss He 001agaeT 00s3aTeIbHBIMU
YMEHHSIMH 110 TaHHOI TeMe B TIOJTHOM Mepe.
O1eHKa YCTHBIX OTBETOB
«5»
- TOJHO PACKpPBUI COJIEp)KaHWE Marepuasia B o0ObeMe, TNPEAYCMOTPEHHOM MPOTpaMMOd U
y4eOHUKOM;
- M3JIOKWJI MaTepuai TPaMOTHBIM SI3BIKOM B OIPENEICHHON JIOTHYECKOHW ITOCIIeIOBATEIILHOCTH,
TOYHO HCTIOJB3ysd MaTEMaTHUECKYI0 TEPMUHOJIIOTHIO i CUMBOJIHKY;
- MPaBWJIHHO BBHITIOIHIII PHCYHKH, YEPTEKH, TPAPUKH, COITYTCTBYIOITUE OTBETY;
- MOKa3all yMEHHE WIUTIOCTPUPOBATh TEOPETHUYECKHE IOJIOKEHUS KOHKPETHBIMU TMPUMEPAMH,
MPUMEHSTHh UX B HOBOH CHTYAIlMH IPH BBITOJIHEHUH TIPAKTHIECKOTO
3a/1aHus;
- TPOJEMOHCTPUPOBAI  YCBOGHWE  paHee  HM3yYSHHBIX  CONMYTCTBYIOIIMX  BOIPOCOB,
c(hOpPMHUPOBAHHOCTH M YCTOWYHBOCTH UCTIONIB3YEMBIX TIPH OTBETE YMEHUN U
HABBIKOB;
- OTBEYAJl CAMOCTOSTENILHO 0€3 HaBOSIIUX BOMPOCOB YUUTES;
- BO3MOJKHBI OJTHA-JIBE€ HETOYHOCTH P OCBEIIEHUN BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAIKAX,
KOTOPBIE€ YUEHUK JIETKO UCIIPABHII IO 3aMEUAHUIO YIUTEIIS.
«»
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Ecnu oH ynoBneTBopseT B OCHOBHOM TpeOOBAHMSIM HA OLIEHKY «S5», HO MPU 3TOM UMEET OJUH M3
HEI0OCTAaTKOB:

- B U3JI0KEHUH JIOMYIIeHbl HEOObIINE MPOOebl, HE UCKa3UBIINE MAaTEMaTUYECKOTO COAEPKAHUS
OTBETA;

- JIOTYIIEHBbI OJMH-/IBA HEI0UeTa MPU OCBELICHUH OCHOBHOI'O COJEP>KaHUSI OTBETA, UCIPABICHHbBIE
10 3aMEYaHUI0 YUUTEJIS,

- IOMyIeHb! omMOKa WK 0oJiee ABYX HEAOYETOB IPU OCBEIIEHUU BTOPOCTENICHHBIX BOIPOCOB WU
B BBIKJIQ/IKaX, JIETKO MCIIPABIICHHBIE 110 3aMEYAHUIO YUUTEIS.

«3»

- HENOJHO WJM HEMOCJENI0BaTeNIbHO PACKPBITO COJAEpKaHME MaTepuana, HO IOKa3zaHO oOlee
MOHMMAaHHE BOTIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIC ISl JAbHEHIIIEro YCBOCHUS
IPOrpaMMHOTO MaTepHaa;

- UMENUCh 3aTPYAHEHUS WU JOMYyIIEHbl OIMOKH B OINpPENCIICHHUH MOHATHI, HCIOIb30BAHUH
MaTeMaTHUYeCKON TEePMHHOJIOTHH, YEpTEeKax, BBIKIAJAKaX, HCIPABICHHbIE I10CJIE€ HECKOJIbKUX
HaBOJSIINX BOIPOCOB YUUTEIIS,

- YUEHUK HE€ CIpaBWICS C NPUMEHEHHEM TEOpUM B HOBOW CHUTyallMd TMPH BBITOJIHEHUU
NPaKTUYECKOTO 33/JaHUs, HO BBIOJIHWI 33JaHHe 005A3aTEIIbHOTO YPOBHS CJIOXHOCTH IO JTaHHOH
TeMe;

- TpU 3HAHUU TEOPETUYECKOr0 MaTepualia BBISIBICHA HEIOCTAaTOYHAs C(POPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

«2@»

- HE PACKPBITO OCHOBHOE COZIEpKaHKHE yueOHOro MaTepHarna;

- 00HaApyXEHO HE3HAHUE YUCHUKOM OOJIbIIeH Wi Hauboiee BaXKHOW YacTH y4eOHOro MaTepuarna;

- JIONyIIeHbl OHMOKKM B OIpeIeleHUH TOHATUH, MpPH MCHOJIb30BAaHUM MaTeMaTHYeCKON
TEPMUHOJIOTHH, B PUCYHKaX, 4epTekax WM rpadukax, B BBIKIAIKAX, KOTOPbIE HE HCIPABICHBI
MocJie HECKOJIBKUX HABOJSAIINX BOIPOCOB YUUTENS.

Y4uTenb MOKET MOBBICUTh OTMETKY 32 OPUTHHAJIBHBIN OTBET Ha BOIPOC WM OPUTHHAIBHOE
pelieHrue 3aqadd, KOTOphIE€ CBHUJIETENBCTBYIOT O BBICOKOM MAaTeMAaTHUYECKOM  Pa3BUTHH
oOyudarolierocsi; 3a perieHue Oojiee CIIOKHOM 3ajjaud WM OTBET Ha Oosiee CIOXKHBIM BOIpoOC,
IpeUIO’KEHHbIE 00YYaroleMyCsl JIOTIOJIHUTENIBHO MOCJ€ BBIMOJIHEHUS MM KaKMX-JIHOO ApYyrux
3a/1aHUM.
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Kontponbnas padota Ne 1
«O0BEM UITUHIPA, TPU3MBI, TUPAMU/IBI U KOHYCa»

BapuanT 1

1. OcHoBaHuneM IPSIMO IIPU3MBI CILY’KUT TPEYrOJIbHUK,
CTOPOHBI KOTOpOTO paBHBI 10 cm, 10 cm u 12
CM. Junaronaip MEHbIIEN 060KOBOH rpaHu

COCTaBJISIET c IIJIOCKOCTBIO OCHOBaHUS yroia 60°.

Haiitu 00BEM MIPU3MBL.

2. Anodema MPaBUWIbHOMN TPEyTroJabHOU MUPAMUIBI paBHa 4 cmM,
a JBYTpaHHbIN yroi npu OCHOBaHUU paBeH 60°.
Haiinurte 00BEM MUPAMUIBI.

3. Hunuuap u KOHYC HMEIOT paBHbIE pagnychbl

OCHOBaHUH u BEBICOTEL. O0BEM HWIXHIPA 60 cMm3.

Haiitu 00BEM KOHYca.

Bapuant 2

1. OcHoBannem IpsAMON IIPU3MBI CILYKUT napajuiesorpamm,
CTOPOHBI KOTOpOTO PaBHBI 4 cm u 8 cMm. Onun

u3 ero YTJI0B paBeH 30°. Juaronans MEHBbIIIEH
00KOBOM rpaHu COCTaBIISIET C MJIOCKOCTBIO OCHOBaHUs
yroi 45°. Haiitu 00BEM IIPU3MBI.

2. bokoBoe pebpo MIPaBUIIbHOMN TPEeYroiabHOU MTUPAMU/IBI

paBHO 6 cM u COCTaBJISIET c MIJIOCKOCTBIO OCHOBaHUS
yroma B 60°. Hatinure 00BeEM MUPAMUBI.

3. Hununap u KOHYC UMEIOT paBHbBIE pagnychbl
OCHOBAaHUM u BBICOTBI. O06Bém KOHYycCa 40 cm’.
Haiitu 00BEM HWJIUHPA.

KonTponbhas padota Ne 2
«O0BEM mIapa u ero yacren»

Bapuanr 1

1. [ap, 00BEM KOTOpOTO paBeH 36m cm?, nepeceuéx
TUIOCKOCTBIO, MPOXOIAIIEH yepes €ro LEHTP. Haiinure

IUI0IIAAb MIOBEPXHOCTH KaKI0U u3 00pa30BaBLIMXCS nomaycadep.
2. Pamuyc OCHOBAaHUSA LHAJIMHIPA paBeH 2 cMm, a BBICOTA
paBHa 4 cm. [TomecTurcs b7 B 3TOT LWINHAD
miap, 00BEM KOTOPOTO B 2 paza MEHbIIIe
00BéMa UWIHH]IPA.

3. Haitnure 00BEM IapOBOTO CEeKTOpa, eciu

paguyc mapa paBeH 6 cMm, a BBICOTA
COOTBETCTBYIOILIETO CerMeHTa COCTaBIIsieT HIECTYIO

4acTh IraMeTpa niapa.

Bapuanr 2

1. [ap nepeceuéH IUIOCKOCTBIO, IPOXOoALIeH qyepes ero
HEHTP. [Tnomane KaX 101 u3 00pa3oBaBIIMXCSI noychep
paBHa 8 cm?. Haiinure 00BEM mapa.

2. Pagnyc OCHOBaHMA LUJIMHIpA paBeH 2 cwMm, a BBICOTA
paBHa 10 cm. ITomecturcs m B 3TOT

1007031303 9113) miap, 00BEM KOTOpPOTO B 2

pasza MEHBIIIE o0béMa LHWIAHAPA.

3. Haiigure 00BEM IapoBOTO CEKTOpa, eCIu
paguyc mapa paBeH 6 cMm, a BBICOTA

KOHYCa, o0pa3yroIero CEKTOp, COCTaBIIsI€T
TPETh IaMeTpa mapa.
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Kontponbnas padota Ne 3
«BeKTophI B MPOCTPAHCTBE

Bapuanrt 1

1. U3o0pazure napajuiesienuIe;t ABCDA,B,C,D;.

a) Haitnure BEKTOD, paBHBII CyMMme BEKTOPOB ZE, m, ﬁz;
0) Haiinure BEKTOD, paBHBII AD — m - _B—B?;

B) [Ipencraspte BEKTOP _Lf; B BUJIE pasHoCcTH JIBYX
BEKTOPOB, OJIUH u3 KOTOPBIX BEKTOP m

2. Yopocrtute BBIPAKCHHUE: MN — _P_(j — NM + PT + ﬁa +TR.

3. Yopocrute poipakenne:  3(d + 5) —4(2d - E) +a.

Bapuant 2

1. U3o0pa3zure napajiyiesienume/1 ABCDA,B,C,D;.

a) Haitnure BEKTOD, paBHBII cymMe BEKTOPOB AD, DE;, ﬁ;;
0) Haiinure BEKTOD, paBHBIT AB — E - m;

B) [Ipencraspte BEKTOP B—Cl) B BHJIC pa3HOCTH JIBYX
BEKTOPOB, OJIMH u3 KOTOPBIX BEKTOP ﬁ

2. Yopocrtute BbIpaKCHHE: LP + MS+EN — MN —PL + SE .

3. Yopocrure Bolpakenne: m+3(2m —n) —2(mM—n).

KonTponbnas padota Ne 4
«MeTo1 KOOpAMHAT B IPOCTPaHCTBE. J{BHKEHUS»

Bapuanr 1

1. lanst BEKTOPBI a u b, npuuéM d = 67— 8k, |I; | =1,

a"b = 60°. Haiinure: a)d - b; 0) 3HaueHMe m,  TpH KOTOPOM
BEKTOPBI a u c{4; 1;m} HEPIEHIUKYIISAPHBL.

2. Halioure yroa MEKIY PSIMBIMHA AB u CD, eciu
A(3; —1;3), B(3; —2;2), C(2; 2;3) u D(1; 2;2).

3. dan [IPaBUJIbHBIN TeTpa’ap DABC c pedpamu

a. [Tpu CHMMETPUU OTHOCHUTEIBHO IUIOCKOCTH (ABC)
TOYKa D nepenuia B TOYKY D,. Haiinure
DD;.

Bapuant 2

1. lanst BEKTOPBI a u b, pUYEM d = 4] — 3k, |E | =2,
a"b = 45°. Haiinure: a)d - b; 0) 3HaueHHe m,  TpH KOTOPOM
BEKTOPBI a wu {2, m;8} HEePIICHANKYIISIPHBL

2. Haiigute yromn MEXKIY MIPSIMBIMU AB u CD, eciu
A(1; 1;2), B(0; 1;1), C(2; —2;2) u D(2; —3;1).

3. dan [IPaBUJIbHBII TeTpa’ap DABC c pedpamu

a. [Ipn CUMMETpUU OTHOCHUTEJILHO TOYKH D
TJIOCKOCTh (ABC) nepenuia B TJIOCKOCTh (A1B1Cy).
Haiinute  paccrosiHue MEXIY 3TUMU IJIOCKOCTSIMU.

HToroBast KOHTpOJIbHAs padoTa.

Bapmnanr 1

1.  Jlausl TOYKH: A (1;3,2), B (0;2;4), C(l1;4), D (2;2;2).
Onpenenute BUJ YEThIPEXYrOJIbHUKA ABCD .

2. BeicoTa MIpaBUJILHOU TPEYroJIbHOU IIPU3MBI 12 cm, a
BBICOTA OCHOBaHUS 5 cM. Hatinnre IJIOIIA b OJIHOH
IIOBEPXHOCTHU IIPU3MBI 51 eé 00BEM .

3.B IIPaBUIIbHOMN YETBIPEXYTOJIBHON

nupamMuie SABCD CTOpOHA OCHOBaHUSA paBHa

cM, a OoKOBOE pebpo 5cMm. Hatinure
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TUIOIIA b OOKOBOM MIOBEPXHOCTH MTUPAMHUIBI u
eé 00BEM.

BapuanT 2

1. Jlansl TOYKU: A (0;1;-1), B(l;-1;2), C (3,1,0). Omnpenenure
BU/]I TpeyroJibHUKa ABC.

2. BeicoTa IIPaBUJIBHOU YETBIPEXYrOJIbHOU IIPU3MBI paBHa 12 cm,
a IUaroHajib OCHOBaHUS 10 cMm. Haitiqure IUIOLIAb
MOJIHOM MMOBEPXHOCTHU MIPU3MBI u eé 00BbeM.

3.B MPaBUIbHOMN TPEYTOJIbHOU

ApaMUIE SABCD CTOpOHA OCHOBAaHHUs paBHa 4 cm,

a 00KOBOE pebpo Scem. Haiinure mIouaab
00KOBOM MOBEPXHOCTHU MU PAMHU/TBI u ed 00BEM.
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OTtBeThI
Konrponsnas padora Ne 1
BapuanT 1
1. 4803 cm®
2.24 c™m?
3.20 c™m?
BapuanT 2
1. 64 cm®
2.20,25 cm?
3. 120 cm?
Kontponbras padota Ne 2
Bapuanr 1
1. 187 cm?
2.1a
3. 48w cm?

BapuanT 2
32m
1. —cMm?
3
2. HeT
3. 48n cm?
KonTponbnas padora Ne 3

Bapuanr 1

_—

1.a) AA,, 6) AC, B) BC, =BD,—C,D,
2. 2MN

3. 7h—4a

Bapuanr 2

1.a) AA,, 6) AC, B) BC,=D,C,—D,B
2. 2LP

3. Tm—4n

KonTtponbHas padora Ne 4
Bapuanr 1
l.a)5;6)3
2. 60°
2.90°

3.2a\/E
3

Bapwanr 2
1.a)5;0)6
2. 60°
2.90°

3.2a\/2
3

Bapuanr 1
1. mapamnenorpamm

HtoroBast kKoHTpoJIbHAs paboTa

25



410 300

2. — cM? — M3
V3 J3

3. SMCMZ; @CM%

Bapuant 2

1. ocTpOyroJyibHBII TPEYTOJIbHUK;
2. 100 +240v2 ev? 600 cm?

3. 6\/ﬁCM2; @cw
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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