MUHUCTEPCTBO IMPOCBELLEHUS POCCUMNCKON ®EJIEPALIMU

MuHUCTepeTBO 00pasoBanns u Hayku PecrryGmiky TarapcTan

WcronuuTensHblii koMuTeT Hypaarckoro My HUIMIIAIBHOTO paiiona

PACCMOTPEHO

PyxosoauTess [IIMO

(1542 ["a66asosa C.I'.

I[Tpotoxon Nel
or « 28 » asrycra 2023 .

MAOQY «COLL Ne2y» r.Hypmnat

COTJIACOBAHO YTBEPX/IEHO

3amectHTelb AupekTopa  JIMpeKkTop

no YP

ﬁ/ Myxamer3ﬂuonéP;A-.,g Cl \ I1lapamosa X.P.
e Tipukas e (82

/ey
CT g OV Z \
oT « 24 » aBry 1% 2023 o 29 3 asrycra 2023 1.
cod ™ b |
<« =/

oV

PABOYAS [TPOI'PAMMA

yueGHOro npeamMera

I'eomerpus (yraybaeHHblii ypoBeHb)

aus obyuaromuxes 10-11 kiaccos

r. Hypnat 2023 .



IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO -HAYYHOU
HaIIPaBJIIEHHOCTH U MpPEAMETOB I'yMaHUTapHOIro Iukia. II0CKoIbKY JIOTMYEcKOe MBIIIICHHE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW HpPHU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIB3YIOTCSL IIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydaromuxcs MpU H3YyYEHHUM T'€OMETPUH, Kak
cocTaBisifolel mpeaMeTHOM oOmactu «MaremaTtuka W uHGpOpMaTuKa» yepe3 olecreueHue
BO3MOXHOCTU IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MNpo(eccrOHaTIbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMAaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reéOMEeTpUr Ha yriyOJaEHHOM ypOBHE, PACHIUPSIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciupeHue mpeicTaBiIeHHs O TeOMETPUU KaK YaCTU MUPOBOM KyJIbTYphl U OPMHUPOBAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(¢bopMHpOoBaHHE TPEACTABIECHUS O NPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEIISAX, TO3BOJIAIOLINX OMMCHIBATE M M3y4aTh Pa3HbIE SIBJIICHUSI OKPYXKAIOIEro
MUpa, 3HaHKWE MOHATUHHOTO anmnapara no pasaeny «CrepeoMeTpus» yd4eOHOro Kypca reoMeTpuu;

(dopMupoBaHHE YMEHHS BIa/IeTh OCHOBHBIMU MOHATHAMHU O IIPOCTPAHCTBEHHBIX (PUrypax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE HX NPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME yMEHHs pAcO3HaBaTh HAa 4YepTekKaxX, MOJEIAX U B PEAIbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTM  AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH MPOBEICHUU
pacCyxJIeHUI;

(dbopMupoBaHME YMEHMs BIJIQJETh METOJAMHU JOKAa3aTeIbCTB M aJITOPUTMOB pEIICHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHUS B XOJ€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JIOKa3aTeIbCTB IpU OOOCHOBAaHUM MaTEeMATUYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETYKTUBHBIX PAacCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEIbHOM AKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4EHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh MPOSIBICHHS T€OMETPUYECKUX OHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaibHbBIX
KU3HEHHBIX CHUTYyallUsIX M TPU U3YYEHUH JpPYTUX YUEOHBIX MPEeIMETOB, IPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJICIIMPOBAHMS peabHBIX CUTYallUi, MCCIeJOBAHUS
MOCTPOEHHBIX MOJIeNIel, HHTepIpeTally MOTYyYEHHBIX pe3yabTaTOB.



OCHOBHBIMH COJIEp)KaTEIbHBIMU JIMHUAMH ydeOHOTOo Kypca «I'eomerpus» B 10—11 kmaccax
aBistoTCs: «lIpsiMble W TIOCKOCTH B MPOCTpPAHCTBE», «MHOTOrpaHHuKm», «Tena BpameHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B TIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacrpenenseTcsi He TOJIBKO MO COAepKaTeIbHBIM JIMHUSAM, HO U 110 ToaaM oO0ydeHus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUs DenepanpbHON paboueit
MIPOTPaMMBI, pPacpeeaEHHBIM N0 TOaM 00Y4EHHs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecss oopaiaiiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHU30BAaTh  OBJIAJCHHE T'€OMETPUYECKUMH  TOHATHUSAMH W HaBBIKAMHU
MOCIIEIOBATEIIbHO M TIOCTYIATENbHO, C COONIOACHNWEM TPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJIarOIuXCsl, PaCIIHPSIs
u yriyonsis e€, o0pasyst IpoYHble MHOKECTBEHHBIE CBSA3H.

[epexoxa Kk U3y4EeHUIO TEOMETPHUU Ha YIITYOJEHHOM YPOBHE TTO3BOJISIET:

co3/aTh YCIOBHS s TU(QepeHInanuu oOydeHHs,, MOCTPOSHHS WHINBUIYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeuuTh YriyOn€HHOE W3yYeHHWE TeOMETPHUM  Kak
COCTaBJISIONIEH yaeOHOTO TIpeMeTa «MaTtemaTrukay;

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYCHUsT MaTeMaTHKH ¢ Yy4€TOM BhIOOpa
Oynymeir mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOMUM M TIpodeccnoHaTbHBIM
o0pazoBaHHEM.

Ha usyuenne yaebHoro kypca «I'eoMmerpus» Ha yriayon€HHOM ypoBHE oTBoauTCs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hezieio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUS CTEpeOMETpUH. Touka, mpsiMasl, III0CKOCTh, pocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
ckpenuBaomuecs npsmMele. [Ipuznaku ckpenmBaromuxcs npsmeix. [lapamiensHOCTh NPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: MapauleNbHbIE MpPsIMblE B MPOCTPAHCTBE, MApaJUIEIBHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MHpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue guryp B mapauieabHON MPOEKIHMH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble IJIOCKOCTH,
CBOICTBa NapaJuleabHbIX IIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpa’/p, NapajuieNenune, IOCTPOCHUE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TIPSMBIE B
MPOCTPAHCTBE, TMPSIMbIE TMapaulebHbIe M TEPHNEeHIUKYISIPHBIE K TJIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U MIIOCKOCTH, TEOPEMA O MPSAMOI MEPHIEHAUKYISIPHOU MIIOCKOCTH.
OproroHanbHOe MpoeKTHUpoBaHue. llepneHAUKYIsp W HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JIO
IUIOCKOCTH, PpAcCCTOSIHHE OT NPSIMOM A0 IUIOCKOCTH, NpPOeKUus (GUrypbl Ha IJIOCKOCTb.
[TeprieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK NMEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTIiabl B IPOCTPAHCTBE: YroJl MEXIY NPAMOM U MIJIOCKOCTHIO, ABYTPAHHBIN YIroJ1, TMHEHHBII
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYT'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXIPAHHOIO yIJia.

MHOrorpaHHMKN

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsimas
M HaKJIOHHAas TMpu3Mbl, OOKOBas U TOJHAas MOBEPXHOCTh mpusMbl. [lapamnenenunen,
MPSIMOYTOJIbHBIM THapajulesienune] W ero cpoicrBa. Kparyaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpancTBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MTUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHeit
MpaBUJIbHOM nupaMubl. I[IpaBuibHBIE MHOTOIpDaHHUKH: IMPAaBWIbHAs MpPU3Ma M IpaBUJIbHAs
MMpaMua, NpaBujibHas TPEYrojabHas MUpaMua U MpaBUIbHBIN TeTpadap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJEKa3Ip U UKOCAIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM MPU3MBI, TUIOIIAb OCHOBaHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPsAMOI mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MUPaMU/IbI, TEOPEMA O IJIOLIATN YCEUYEHHON TUPaMUIbI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUHU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHMMETpPHUs Napajielenuneaa, CUMMETpUs
MPaBUIIbHBIX MTPU3M, CHMMETPHUSI MPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpPaBJICHHbIE U TMPOTUBOIOJOXHO HANpaBICHHbIE BEKTOpPHI. PaBEeHCTBO
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BEKTOPOB. JIeHCTBUA C BEKTOPAMM: CJIOKEHUE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uncio. CBOMCTBA CI0KEHUs BEKTOpOB. CBOIICTBA YMHOKEHUS
BEKTOPA Ha yucio. [loHsaTHe KOMIUTaHApHBIE BEKTOPHI. [Ipr3HaK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBuno mnapamuienenunena. TeopemMa O pasaoXEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpsimoyrosnbHas cucrema KoopAuHAT B npocTtpaHcTBe. KoopanHate!l Bekropa. CBsi3b
MEXAYy KOOpJAMHAaTaMH BEKTOpa M KOOpJAMHATaMM TOYEK. YTOJ Mexay BekTopamu. CkalsipHOE
IIPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenust

TloustTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epH‘-ICCKaX
MMOBEPXHOCTh, 00pa3yroIIe moBepxHocte. Tena BpaiieHus: MUINHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacrnosioxenue chepsl U MIOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe.
N300paxkenue Ten BpallleHus Ha MIIocKocTH. Pa3BépTka munHapa u konyca. CuMMerpust cepsl
U m1apa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactBus w3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa 1 MapoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCAHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIUCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpalllEHUSI.

[Tmomank MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoGpazoBanue mnomobus, romoTeTus. PermieHne 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEepEOMETPUYECKUX METOJIOB.

[locTpoeHune cedyeHWt MHOTOTPAaHHUKOB M TEJ BpallCHMs: CEUYEHHUS IHJIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapajuielbHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpUIMHY), CEYCHHsI IIapa, METOJIbl MMOCTPOCHMSI CEYEHHI: METOJ CJeJOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHUA. [IpsMoyronbHas cucTtemMa KOOPAHWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpaxkeHus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABIKCHUH. BuIbl ABWKEHUN: MapalsieNbHBIA IMEPeHOC, LEHTpajibHas CUMMETpUs,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeoOpazoBanus mogo6us. [Ipsmas u chepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MIMU  OOYyJaroImerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHH, MPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTh POCCUNMCKOMN TPakJaHCKOM WIAEHTUYHOCTH, YBAXKEHHSI K MPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrOo  Hapojaa, CcQOpPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCKOEe BOCIIMTAHME:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, pacCyX ACHUN, BOCIPUUMYHBOCTH K MAaTEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MaTEMaTUUECKUE 3HAHUS B UHTEpecax 310pOBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHON JEATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp OyAymiedl mnpodeccud U pearn30BbIBaTH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0rHYecKoe BOCIUTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOIIeM, OpUEHTAIIHSI Ha TPUMEHEHHNE MaTeMaTHIEeCKUX
3HAHMI 715 pEIIeHU 3a7a4 B 00J1aCTH OKpY>Karolel cpe/ibl, IIIaHUPOBAHKE TIOCTYIKOB U OIICHKU
MX BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYXKAIOLIEN CPEbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOUN NMPAaKTUKH, MOHUMAHHE MaTeMaTHYeCKOW HayKH Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TFOTOBHOCTb OCYILECTBIIATh MPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCT UHANBUIYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHWM MeXAy TMOHATUAMU, (GOPMYJIUPOBAaTh ONPEIENICHUs MOHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTh U MPEOOPa30BBIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6HII/Ie, YCIIOBHBEIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U W IIPOTUBOPCUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeaiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH TPUMEPHl U  KOHTPHPUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CIIOCO0 penieHus yaeOHOH 3a1a4uu (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASMMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUII MHCTPYMEHT MO3HaHUs, (GOPMYIUPOBATh
BOIPOCHI, (PUKCHUpYIOIIKE MPOTUBOpEUYUE, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, IMPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUTATh MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISIT JIeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U AJIS
pelIeHus 3a/1a4;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO  CAMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1elCTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IGHHbeI PE3YJIbTAT,

B Xo0Jie OOCYXKIEHMs 3aJjaBaTh BOIMPOCHI MO CYLIECTBY OOCYXJaeMOH TeMbl, IMPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe (GopMyJIHpOBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BHICTYIUICHHS C YUETOM 3aJa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOPHUH.

PeryasiTuBHbIEe YyHUBeEpCcabHbIEe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUIEHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCHU KaK OCO3HAaHUS COBEPLIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTh IPU PEIICHUH 3324, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3y/IbTaTa LIEJIN U YCIOBUAM, OOBACHATh NPUUMHBI JOCTHXKEHUS
WIA HEJNOCTWKEHMsI pe3yibTaToB JEATEIbHOCTH, HAXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JIeSATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHON paloThl, pacmpenensaTh BHIbl paboT, IOroBapuBaThcs, 0OCYXKIATh
IpoLECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU JIEUCTBUS C IPYTUMHU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KAaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicss HayqYuTCs:



cBOOOTHO ONEPUPOBATh OCHOBHBIMU MOHSATHIMU CTEPEOMETPHH MPH PEIICHUH 33734 U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA W3 HUX I[PU  PELICHUU
F€OMETPUYECKUX 3a/1a4;

KJIaccu(UIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'paHHUKAMU;

CBOOOJHO paclo3HaBaTh OCHOBHBIE BHJbl MHOIOTPaHHUKOB (IIpU3Ma, MNHpaMHUAA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINU;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITNIOJIHATH MAapaJUIeNIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBLHOE NMPOEKTHpOBaHUE (QUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/aMHU, BBIIOJHATH (BHIHOCHBIE)
IJIOCKHE YePTEe U U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh IUIOIIAAM TOBEPXHOCTEW MHOTOIPAHHUKOB (TMpu3Ma, MHUpaMuia),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJIHO ONEpUpOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOIMMH BEKTOpaM U KOOpJMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJadd Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH M HaxXO0XKJIEHHE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a]1a4 HOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIOKHOCTH;

IMPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKATh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

IPUMEHSATH [OJyYEHHbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh U aHAIM3UPOBAThH pealibHbIE
CUTyallud, TPUMEHATh W3YYEHHbIE TMOHATHS B MpOLIECCe IIOMCKA peIIeHUs
MaTeMaTu4ecku cHhopMyIupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYalluU
Ha s3bIKE TEOMETPUH, HCCIEeNOBaTh IOCTPOEHHbIE MOJEIM C MCIOJb30BaHUEM
reOMEeTPUYECKUX MMOHATHI U TeOpeM, arnapara ajre0psbl, pelars MpakTHYeCKHe 3a/1auu,
CBSI3aHHBIE C HAXOXKJCHUEM F€OMETPUUECKUX BEJINYMH;

UMETb MPEJCTaBICHHUS 00 OCHOBHBIX 3TallaX pa3BUTUs T€OMETPUN KaK COCTaBHON YacTH
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 ki1acca oOyyaromuiicss HayqYuTCs:

CBOOOJHO OTIEpUPOBATH MOHITHIMHU, CBSI3aHHBIMU C IUJIMHIPUYECKON, KOHUUECKON U
chepruueckoil MOBEPXHOCTIMH, 0OBACHATH CIIOCOOBI IOTYYCHHUS;



OTIEPHPOBATH TOHSATHIMHU, CBS3aHHBIMH C TE€JaMH BpAIlEHUS: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tela BpameHus (HIWIMHAP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
MOJIyYEHUS TeJl BPALICHUS;

KJIaccu(UIIMPOBATH B3AUMHOE PACIIOJIOKEHHE CEephl U TNIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHMKOB M TN BpamleHHs, O0ObEMBI U
TUTOIIAM MTOBEPXHOCTE MHOTOTPAaHHHMKOB M TEJ BPAICHHs, T€OMETPHUECKUX Tell C
MIpUMEHEHHEM (DOPMYIT;

cBOOOJTHO OTIEpUPOBATH MOHSTUSMH, CBSI3aHHBIMH C KOMOWHAIMSIMUA TEJI BPAILICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO c]epsl,
cdepa, BiMCaHHAsi B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOIIEHHSI MEXIY TUIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMH 1O T0OHBIX
TEI,

n300paxaTh H3ydaeMble (PUTyphl, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS T
BpaIleHus;

W3BIIEKATh, HHTEPIIPETUPOBATH M MPEOOPA30BBIBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTE OTIEPALMH HAJl BEKTOPAMHU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIJIOB MEXAy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHHH;

cBOOOJIHO ONIEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C ABUKEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

BBITNIOJIHATE M300paK€HUsT MHOIOIPDAaHHMKOB M TEJ BpALIEHUs MpU Mapaylie]bHOM
NepeHoce, HEHTPAIIbHOH CUMMETPHH, 3€pPKaJIbHOW CUMMETPHH, IIPU MIOBOPOTE BOKPYT
MpSIMOM, TIpeoOpa3zoBaHusI MOJ00HS;

CTPOMTH CEUEHHsI MHOTOI'PAaHHUKOB U T€JI BPAILEHUs: CeYEHUs LIMIMHpA (T1apauieIbHO
U TIEpIEHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapauleibHble OCHOBAHHIO U IPOXOIAIINE
yepe3 BepLIMHY), CeUCHMs 111apa;

UCIOJb30BaTh METOJbl MOCTPOCHUS CEUEHMH: METOJ CIIEZI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeOMEeTpUYecKue (akThl Ui pelIeHUs CTEepPeOMETPUUYECKUX 3ajad,
MPENOJaralliiX HECKOJIBKO I1aroB PelIeHMs, €CIU YCIOBUS NMPUMEHEHHUs 3aJaHbl B
SIBHOU W HesIBHOU hopme;

pemaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMAaTHYECKUX OTHOIICHUH M Hax0XKJeHHE
reOMEeTPUYECKUX BEIHYHUH;

MIPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
pELIeHNH CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATh T[OJIyYCHHbIE 3HAHHWA Ha TpaKTHKE: CpaBHUBATh, AaHAJIU3UPOBATh U
OLICHUBATh PealbHbIE CUTYallu, IPUMEHAITh U3yYECHHBIE MOHATHS, TEOPEMBI, CBOMCTBA
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B IIpolleCCEe IOMCKAa pEeIIeHHs] MaTeMaTu4ecku CcHOpMyIHMpOBaHHON MPOOIEMBI,
MOJCIHUPOBATh PCAJIbHBIC CUTyallUN HA A3BIKC I'COMCTPUU, UCCICAOBATH NOCTPOCHHBIC
MOJIEIM C MCIOJH30BAHUEM T'€OMETPHUCCKUX MOHATUH M TEOpeM, amrmapara aiareopsl,
pelaTth MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUICCKHUX BCIIMYNH,

¢ HMMCTb IPCACTABJICHUA 00 OCHOBHBIX dTamax PasBUTUA TCOMETPHUHN KaK COCTaBHOM YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

Cucrema OLlCHUBAHUS NPEAMETHBIX PE3yJ/ibTaTOB

Copepxanue u 00beM MaTepHalia, MoJyIeXkallero NpoBepke, onpeaeisercs nporpammoi. [lpu
IIPOBEPKE YCBOEHUSI MaTepuasia HY)KHO BBISIBJISTH MOJHOTY, IPOYHOCTh YCBOCHHS Yy4alIUMUCS
TEOPUU U YMEHUS NMPUMEHSITH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIHIX.

OcHoBHBIMU (hopMaMU TPOBEPKU 3HAHUN W YMEHUH ydalluxcs MO MaTEMaTUKE SIBIISIOTCS
MMCbMEHHAasi KOHTPOJIbHAsA paboTa U YCTHBIA OMpOC.

[Ipu omeHKe THUCHMEHHBIX M YCTHBIX OTBETOB YYUTENIh B TEPBYIO OUYEPENb YYHTHIBACT
MOKa3aHHbIE y4yallUMUCA 3HaHUS U yMeHus. OlieHKa 3aBUCUT TakKe OT HAJIMYHUS U XapakTepa
MOTPEIIHOCTEH, TOMYIIEHHBIX yJalluMHUCH.

Cpenu morpenrtHoCcTe BBIJCISIOTCS OITMOKKA W HeJao4eThl. [lorpenrHocTh cuntaercs OomuoKou,
€CJIi OHa CBHUJIETEJILCTBYET O TOM, YTO YYEHHK HE OBJIaJIe]l OCHOBHBIMU 3HAHUSIMH, YMEHHUSIMU,
YKa3aHHBIMH B IIPOTpaMMe.

K Hemoueram OTHOCATCS MOTPEIIHOCTH, CBUAETEIBCTBYIOIINE O HETOCTATOYHO MOJHOM HIIN
HEZ0CTAaTOYHO MPOYHOM YCBOECHUU OCHOBHBIX 3HAHWW U YMEHUI WM 00 OTCYTCTBUU 3HAHUH, HE
CUMTAIONIMXCS B IPOrpaMMe OCHOBHbIMH. Hemouetamm Takke CUMTAIOTCA: IOTPEIIHOCTH,
KOTOpbI€ HE MPUBENU K UCKAXEHUIO CMBICIIA MOJIYYEHHOTO YYEHHUKOM 3a/laHusl WU crocoda ero
BBITIOJIHEHUS; HEAKKYpaTHAas 3alliCh; HEOPE)KHOE BBIMOTHEHHUE YepTexKa.

I'panuna mexay omuOkaMu U HEAOYETaMHU SIBIISIETCS B HEKOTOPOM cTeneHu ycinoBHOM. [Ipu
OJIHUX O0OCTOSITENIbCTBAX JOMYIIEHHAS YYallUMUCA MOTPEUIHOCTh MOXET paccMaTpUBaThHCS
yuuTeNIeM Kak omuOKa, B IPYroe BpeMs U MpHU APYruX 00CTOATENbCTBAX — KaK HEJOYET.
3ajaHus A1 YCTHOTO M TUCBMEHHOTO OIIPOCA YYaIUXCSl COCTOAT U3 TEOPETUUYECKUX BOIIPOCOB U
3az1a4.

OTBeT Ha TEOPETHUECKUN BOMPOC CUUTACTCS OE3YMPEUYHBIM, €CIIU TI0 CBOEMY COAEPIKAHHIO
MOJIHOCTBIO COOTBETCTBYET BOIPOCY, COAEPKUT BCE HEOOXOIUMBbIE TEOpeTHUecKHe (DakThl s
000CHOBaHHBIE BBIBOJIbI, @ €TO H3JIOKEHHE U MUChbMEHHAs 3alMCh MAaTEeMaTUYECKH TPAMOTHBI U
OTJIMYAKOTCS MOCIEA0BATEIbHOCTBIO U aKKYPATHOCTBIO.

Pemenue 3amaun cuntaercst 6€3ympeuHbIM, €ClId MPAaBUIBLHO BBIOpaH COCO0 perieHwus], camo
pelleHre COMPOBOXKIACTCS HEOOXOAUMBIMU OOBSICHEHHUSMH, BEPHO BBINOJIHEHBI HY)KHbBIE
BBIYHCIICHUS U TpeoOpa3oBaHUs, TMOJIYYeH BEPHBI OTBET, MOCIEAOBATENbHO W aKKypaTHO
3aMucaHo peuIeHHeE.

OreHka oTBeTa yyalierocs mpu yCTHOM U MUCbMEHHOM OIPOCE MPOBOIUTCS MO MATHOATIBHON
CHUCTeMe, T. €. 3a OTBET BBICTABISETCS OJHA W3 OTMETOK: 2 (HEYIOBJIETBOPUTENIBHO), 3
(YOOBIIETBOPUTEIHHO), 4 (XOpOI1I0), 5 (OTIUYHO).

VYuutenb MOXET NOBBICUTh OTMETKY 332 OPUTMHAIBHBIN OTBET HA BOMPOC WIJIM OPUTMHAIBHOE
pelieHue 3a1a4u, KOTOpble CBUJETENBCTBYIOT O BHICOKOM MaTeMaTHUYE€CKOM Pa3BUTHH yUaIlerocs;
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3a pemieHre 0oJjiee CI0KHOM 3alaud WM OTBET Ha 0oJiee CIOXKHBIM BOIPOC, MPEIOKEHHBIE
ydalieMmycs JOMOJIHUTEIbHO MIOCIIE BBIIOJIHEHNS UM 3aJaHUM.
OO6mas kmaccuuKanus ommooK.
[Ipu omenke 3HAaHUI, YMEHUH W HABBHIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBATh BCE OIIMOKH
(rpyOble 1 HEeTpyObIe) U HEJOUYETHI.
3.1. I'pyObIMH CUHTAIOTCS OLITUOKHU:
HE3HAHUE ONPEJICTICHUSI OCHOBHBIX MOHATUM, 3aKOHOB, MPABWJI, OCHOBHBIX IMOJIOKEHUN TEOPUH,
He3HaHueHOpPMYII, OOIIECIPUHSATHIX CHMBOJIOB 0003HAUCHUH BEIIMYUH, CIUHUI] KX U3MEPCHHUS,
HE3HAHUE HAUMEHOBAHUN €TMHUIl U3MEPEHHUS;
HEYMEHUE BBIJICIUTh B OTBETE IJIABHOE;
HEYMEHUE TPUMEHATH 3HAHUS, AJITOPUTMBI JJIs PEIICHUS 3a/1aY;
HEYMEHHE JIeJIaTh BBIBOJIBI M 0000IICHNS;
HEYMEHUE YUTATh U CTPOUTH TpauKu;
HEYMEHUE T0JIb30BATHCS MEPBOMCTOYHUKAMH, YICOHIUKOM U CITPABOYHUKAMU;
MOTeps. KOPHSI UM COXPaHEHHE TOCTOPOHHETO KOPHS;
oTOpackiBaHue 0€3 0OBSICHEHHUI OJTHOTO U3 HUX;
pPaBHO3HAYHBIC UM OIIIHOKH;
BBIYUCITUTEIIbHBIC OMUOKH, €CITM OHHU HE SIBJISIIOTCS OTTUCKOM;
JIOTHYECKHE OMUOKH.
3.2. K HerpyObIM ommOKaM cieayeT OTHECTH:
HETOYHOCTHh (DOPMYITHPOBOK, OTPEICICHUM, MOHATUIH, TEOPHl, BEI3BaHHASI HETOJHOTON OXBaTa
OCHOBHBIX ITPU3HAKOB ONPEEIAEMOT0 MOHATHS WIN 3aMEHOM OJTHOTO - ABYX U3 3THX MPU3HAKOB
BTOPOCTEIICHHBIMUY;
HETOYHOCTD Irpaduka;
HEpaUMOHAIbHBIA METOJ PEUICHUs 3aJaud WM HEJOCTATOYHO IPOJYMaHHBIM IUIAaH OTBETA
(HapylIeHuEe JIOTUKH, TT0JIMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMHU);
HepalMOHAIbHbIE METO/IbI PabOThl CO CIIPABOYHOW M JAPYroil JUTEpaTypoil; HEYyMEHHUE pellaTh
3aJ1auM, BBIIOJHSATH 3aJaHUsI B 0011IeM BUJIE.
3.3. HegoueTamu SBIISIFOTCS:
HepalMOoHAIbHbIE IPHUEMBI BHIYUCIECHUH U TPeoOpa30BaHMUii;
HeOpeKHOE BHIMIOJTHEHHE 3aMKicei, YepTekKe, cXeM, rpaguKoB.
OrneHka TUChbMEHHBIX KOHTPOJIBHBIX pad0T 00ydaroluxcs Mo MaTeMaTuKe.
OTBeT OLIEHUBAETCSI OTMETKOM«S», €CIH:
paboTa BBINOIHEHA IOJTHOCTHIO;
B JIOTUYECKUX PACCYKJICHUSX U 000CHOBAHUH PEIIEHUsI HET MPOOEIOB U OLINOOK;

B pElIeHnH HEeT MaTeMaTHYeCKUX OMIMOOK (BO3MOXHA OJHA HETOYHOCTh, OMUCKA, KOTOPast
HE SIBIISIETCS CIIEACTBHEM HEe3HAHUS UM HETTIOHMMAaHMs yueOHOTo MaTepHana).

OtMmeTKka «4» CTaBUTCS B CHEAYIOUIUX CIydastX:
paboTa BHIIOJTHEHA MOJTHOCTHI0, HO 00OCHOBAHUS IIAroB PEIICHUs HEJOCTATOYHBI (€CIIH YMEHUE
000CHOBBIBATH PACCYXKICHUSI HE SBIISJIOCH CIIEIUATBHBIM 00bEKTOM MTPOBEPKH);
JOTIYIIIEHBI O/IHA OMMOKA WM €CTh JIBa — TPH HEMA0YETA B BRIKJIAJKAX, PUCYHKAX, YePTEkKaAX WU
rpadukax (ecmu 3T BUJIBI pabOT HE SBISIIUCH CTIEUATbHBIM OOBEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIN:
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JomymieHo 0oJiee 01HOM OMIMOKU UITH OoJiee IBYX — TPeX HEJIOUETOB B BBIKIIAKAX, YUEPTEKAX WIH
rpadukax, Ho oOyJaronuiicst 061anaeT 0013aTeIbHBIME YMEHHUSIMH I10 TPOBEPSIEMOIT TEME;
0€3 HeZI04YETOB BHITIOJIHEHO HE MEHEE IOJIOBUHBI pabOTHI.

OTMeTKa «2» CTaBUTCS, ECIU:

JIOTIYILIEHbl ~ CYILIECTBEHHblE OIIMOKM, TIOKa3aBIIMe, 4YTO oOydaromuiicas He o0aaaaer
00s13aTeIbHBIMUA YMEHHUSMU TI0 JJAHHOM TeM€ B TIOJIHOHM Mepe;
MIPABUIILHO BBITIOJHEHO MEHEE TI0JIOBUHBI PaOOTHI.

Y4uTenb MOXKET TIOBBICUTh OTMETKY 38 OPUTMHAIBHBIN OTBET HA BOMPOC MIIM OPUTHHAIBHOE
pelieHre 3a1avd, KOTOpPbIE CBUICTEIBCTBYIOT O BBICOKOM MAaTEMaTHUYECKOM pPa3BUTUHU
oOyuaromierocs; 3a pelieHue 0osee CIO0XKHOW 3ajjaud WIM OTBET Ha 0oJiee CIOKHBIM BOIpOC,
MIPEUIOKEHHBIE 00yJaromeMycsi JOMOTHUTEIBHO TIOCIIE BBIMOJHEHUS UM KAaKHX-JIH00 IPyrux
3a/IaHAMN.

OreHKa MUCHMEHHOM Pa0OTHI MO BHIMOJHEHUIO BBIYMCIUTEIBHBIX 33/IaHUH U anreOpandecKux
npeoOpazoBaHMiA

Omenka «5» cTaBUTCS 32 0€3YKOPU3HEHHOE BBHIITOJHEHNE TUCBMEHHON paboTHI, T. €.:
a) eCIIM pelIeHne BCeX MPUMEPOB BEPHOE;
0) ecnu Bce IEHCTBUS B MPe0oOpa30BaHMs BHITIOIHEHBI MIPABHIIBHO, 0€3 OMH00K;
B) BCE 3allMCH XOJa PEHICHHs PaCIIOJIOKEHBI TOCIIEIOBATENBHO, a TAKKe clellaHa MpOBEpKa
pelIeHus B TeX CiIydasx, KoTaa 3To Tpedyercsl.

Onenka «4» craBuTcs 3a paboTy, B KOTOpOH JomyieHa oaHa (HerpyOas) ommuOka umm 2,3
He/loveTa.

Ouenka «3» CTaBUTCS B CIEAYIONIUX CIydasX:

a) eciia B pabote umeercs 1 rpydast u He 6osiee 1 HerpyOoii ommoKu;

0) npu Hanuuuu 1 Tpy0oit ommOku u 1-2 HETOYETOB;

B) MPU OTCYTCTBUU I'PYOBIX OMMOOK, HO MPU HATHYUHU 2-4 HETPYOBIX OIIHOOK;
T') PY HAJTUYHMH JIBYX HETPYOBbIX OITMOOK M HE 00Jiee TPeX HEJ0UYETOB;

) IPU OTCYTCTBHH OIIUOOK, HO TIPH HAJTMYUU 4 1 O0Jiee HeIOUETOB;

€) €CJIi HEeBEPHO BBITNIOJHEHO HE 00Jiee IMOJIOBUHBI 00beMa BCEil pabOTHI.

OreHka «2» CTaBUTCS, KOTIa YUCIIO OMHUOO0K IPEBOCXOTUT HOPMY, IIPH KOTOPOW MOXKET OBITh
BBICTABJICHA TIOJIOXKHUTEIbHAS OLICHKA, WIIM €CJIM NMPABUIBHO BBITIOJHCHO MEHEE IOJIOBHHBI BCEil
paboTHI.

[Tpumeuanue. OueHka «5» MOXKeT ObITh OCTaBIEHA, HECMOTPS Ha Hanuyue 1-2 HelI04eToB,
€CIIM YYCHHMK JaJl OPUTHHAIBHOE DEUICHUE 3aJaHul, CBUCTEJIBCTBYIOIIEE O €ro XOpOoleM
MaTeMaTUYECKOM Pa3BUTHH.

OrneHka MUCbMEHHOM pabOThl Ha pellIeHUe TEKCTOBBIX 3aau

OneHka «5» cTaBUTCS B TOM Clly4yae, KOI'/la 3ajJjaya pelieHa IpaBUiIbHO: XO/1 PELIeHNs 3aJaul
BEPEH, BCE ACUCTBUS U MPeoOpa30BaHMs BHIIIOJHEHBI BEPHO U pAIlOHATIBHO; B 3a/1a4e, pelaeMoi
C BOIIPOCAMM HJIM TOSICHEHUSIMH K JEMCTBUAM, JaHbl TOUHBIE M MPAaBUIIbHBIE (HOPMYIUPOBKU; B
3ajjaue, pelaeMoi ¢ MOMOIIbIO YpaBHEHUs, 1aHbl HEOOX0AMMbIE OSCHEHUST; 3aIIMCH IPABUIIBHBI,
PacIoNoKeHbl MOCIeI0BaTeNbHO, JaH BEPHbIM U MCUEPIIBIBAIONIUI OTBET HA BOMPOCHI 3a/1a4H;
clieNiaHa MPOBEPKa PELICHHUS.

OneHka «4» cTaBUTCS B TOM CiIydae, €ClIv IpH MPABUILHOM X0/I€ pelIeHHs 3aJauH JIOMyIIeHa
1 Herpy6as ommbOka uiam 2-3 Heouera.
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Onenka «3» CTaBUTCS B TOM CIIy4ae, €CIH XOJ[ pEIIeHUs MPaBHIICH, HO JOMYIICHBI:
a) 1 rpy0as ommbka u e 60see 1 HerpyOoii;
0) 1 rpy0Oas ommOka u He 6oiee 2 HeJOUETOB;
B) 3-4 HerpyOble OIMMOKY IPU OTCYTCTBHH HEJIOUETOB;
T') JOIYIIEHO HE OoJiee 2 HETPYyObIX OMMUOOK U 3 HEJ0UYETOB;
1) 6oJiee 3 HEAOYETOB MPH OTCYTCTBUH OIITHOOK.

OneHka «2» cTaBUTCS B TOM CJIy4ae, KOT1a YUCJIO OLUIMOOK MPEBOCXOIUT HOPMY, IIPH KOTOPOI
MOJKET OBITh BBICTaBJICHA MTOJIOKUTENIbHAS OL[CHKA.

[Ipumeuanue.
1.0menka «5» MOKeT OBITh MOCTaBJICHA, HECMOTPS Ha HAJMYWE OMHCKH WM HEJ0YeTa, eCld
VUEHHWK Jlal OpPWUTHHAIBHOE pelIeHHE 3aJaHui, CBHJCTEIbCTBYIOIIEE O €ro XOpouleMm
MaTeMaTHYEeCKOM Pa3BUTHH.
2. MONOKHUTENbHAS OIlEHKa «3» MOXET ObITh BBHICTABJIEHA YUYEHHUKY, BBITIOJIHUBIIEMY pabOTy HE
MIOJIHOCTBIO, €CJIU OH 0€301IMO0YHO BBIMOJIHUII O0Jiee MOJIOBUHBI 00beMa BCeil paboThI.

OrneHka KOMOMHHPOBAHHBIX MUCHMEHHBIX PabOT MO0 MaTeMaTHKE
[MTucebmenHas paboTa MO MaTreMaTHkKe, MOJUIeKaIIasi OIEHUBAHUIO, MOKET COCTOSATh W3 3a/ad U
npuMepoB (KoMOMHHMpoBaHHas pabora). B TakoMm ciydae mnpenogaBaTenh CHayajla JaeT
MPEIBApUTEIILHYI0 OIEHKY KaKIOW dYacTH paboThl, a 3areM OOy, pPYKOBOJCTBYSCH
CITCAYIOIINM:
a) ecnu 00e yacTu pabOThI OIEHEHBI OJMHAKOBO, TO 3Ta OIEHKA JTOJDKHA OBITH OOIIeH ayisl Bece
paboTHI IIETHKOM;
0) ecnu OIICHKU YacTeil pa3HsATcsa Ha 1 6as, To 3a paboTy B IIEJIOM, KaK IIPABHIIO, CTABUTCS OaJll,
OIICHUBAIOIIUN OCHOBHYIO YacCTh pa0OThI;
B) €CJIM OJJHA YacTh pabOThI OLleHEeHa OayioM «5», a apyras — «3», TO MpenogaBaTeb MOXKET
OIICHUTh TaKylo paboTy B 1eloM OamioMm «4» MpU yCIOBUH, YTO OIIEHKA «5» IOCTaBlieHa 3a
OCHOBHYIO YacCTh pabOThI;
I') €CJIM OJJHA YacTh pabOThI OlIeHEHa OalIoM «5» Ul «4», a Apyras — 6amioM «2» uin «1», To
MIpPernojaBaTesib MOKET OLEHUTHh BCIO paboTy OamioM «3» MpU YCIOBUH, YTO BBICIIAS OLEHKA
MIOCTaBJIEHA 32 OCHOBHYIO YacTh paOOTHI.

[Ipumeyanue.
OcHOBHOM cyHMTaeTcs Ta 4acTh pabOThI, KOTOPAsi BKIIOYAET OOJBIINI 10 00beMy WU Haubosee
BYKHBII 110 3HAYEHUIO MaTEpUal M0 U3y4aeMbIM TeMaM IPOTPaAMMBIL.

OrneHka TeKyIuX MMCbMEHHBIX PadoT
[Ipn oueHke MOBCEIHEBHBIX OOy4arommMx paboOT MO MaTeMaTUKE YYUTEIb PYKOBOJCTBYETCS
yKa3aHHBIMH HOPMaMU OIICHOK, HO YYUTHIBAET CTENEHb CAMOCTOSITEIILHOCTH BBIIIOJHEHUS pa0boT
yuamumucs. OOyuarolue MNUChMEHHBIE pabOThl, BBINOJHEHHBIC YYAIIMMHCS — BIIOJIHE
CaMOCTOSITEILHO C TPUMEHEHHEM paHee H3yYEHHBIX U XOpOIIO 3aKpeIICHHBIX 3HaHUMH,
OLICHUBAIOTCSI TaK >€, KaKk M KOHTPOJbHbIE paboThl. OOydaromue NHUCbMEHHbIE pPabOTHI,
BBIMIOJTHEHHBIE BIIOJIHE CAaMOCTOSITEJIbHO, HAa TOJBKO YTO H3YYEHHbIE M HEIO0CTaTOYHO
3aKperyIeHHbIE TPaBIIa, MOTYT OLIEHUBATLCS MeHee CTPoro. [luceMeHHbIe paboThI, BHIOJTHEHHBIE
B KJIacce C MpeBapUTeNIbHBIM pa300poM MX IMOJI PYKOBOJICTBOM YUUTENs, OLEHUBAIOTCS OoJiee
crporo. JlomamiHue mNUCbMEHHBIE pabOTHI OLIEHUBAIOTCS TaK JKe, KaK KiaccHas pabora
o0yyJarolero xapakrepa.

O1eHKa YCTHBIX OTBETOB O0YYaOLIUXCS IO MAaTeMaTHKe
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OTBeT OLleHUBAETCs OTMETKON«S», €CIIN YUEHHK:

MOJIHO PAaCKpbUI COJEpXKaHME Marepualia B o0beMe, MPEeIyCMOTPEHHOM TWIpOTrpaMMON U
y4eOHUKOM;

W3JI0KUJI MaTepual IPAMOTHBIM SI3bIKOM, TOYHO MCHOJIb3ysd MAaTeMaTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY,

B ONPEIEICHHON JIOTUYECKOW MOCIIEI0BATENBHOCTH;

MIPABWIIBHO BBITTOJTHIII PUCYHKH, YEPTEKH, TPAPHUKHU, COMTyTCTBYIOIINE OTBETY;

MoKa3aja YMEHUE WLIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MIPUMEPAMH, IPUMEHSITh €€ B HOBOM
CUTYALIMHUIIPU BBHITIOJTHEHUU TPAKTUYECKOTO 3a/IaHNS;

MPOJEMOHCTPUPOBAJI ~ 3HAHWE  TEOPUU  paHEe  M3YYCHHBIX  CONMYTCTBYIOIIHMX  TEM,
c(hOpMUPOBAHHOCTh NYCTOMYMBOCTD UCTIOIB3YEMBIX ITPH OTBETE YMEHUN U HABBIKOB;

OTBEYAJI CAMOCTOSITEIHHO, 0€3 HaBOISIITUX BOIIPOCOB YUHUTEIIA;

BO3MOXKHBI OJTHA — JIB€ HETOYHOCTH TMPU OCBEIICHHE BTOPOCTETNIEHHBIX BOMPOCOB HIIA B
BBIKJIaJIKaX, KOTOPhIE YUYEHUK JIETKO UCIIPABUJI IMOCTIE 3aMEUaHUS YIUTEIIS.

OTBeT OIIeHUBAETCA OTMETKON«4», €CITU YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OIICHKY
«5», HO TIPU ITOM UMEET OJMH U3 HEJOCTATKOB:

W3JIOKEHUU JIOMYIIEHb HEeOOJbIIMe MpoOesbl, HE HMCKA3HMBIIEE MATEMATHYECKOE COJICpIKaHHE
OTBETA;

JOTYIIEHbl OJWH — JIBa HEI0YeTa IIPH OCBEIICHHWH OCHOBHOTO COJIEp)KaHUSI OTBETAa,
WCIIPaBJICHHBIE TIOCIIC 3aMEYaHUs] YIUTEIIS

JOTYIIEHBI OITMOKA YIIH OOJiee IBYX HEIOYETOB MPHU OCBEIICHUH BTOPOCTETICHHBIX BOIIPOCOB WITH
BBBIKJIaJIKaX, JIETKO UCIPABJICHHBIE MTOCIIE 3aMEYaHU sl YUUTEIIS.

OtMmeTka «3» CTaBUTCS B CIACAYIOUIMX CIydasX:

HETIOJHO PAacKpBITO COJepKaHue Marepuraia (Coaep)KaHue U3JI0KEeHO (parMeHTapHO, HE BCETria
MOCJIEI0OBATEIILHO), HO TIOKa3aHO 0011ee MOHUMaHKe BOIIPOca U MPOAEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIC JUIS YCBOGHHS IPOTrpaMMHOIO marepuana (ompeneieHbl «TpeboBaHUAMH K
MaTeMaTUIeCKOM

MOJITOTOBKE 00YYAIONTUXCS» B HACTOSIIICH MpOrpaMMe 10 MaTEMAaTHKE);

HMMEJTMCh 3aTPYAHEHUS WIIN TOMYIIESHBI OIITMOKH B ONPECIICHHH MaTeMaTUUeCKOM TEPMHUHOJIOTHH,
yepTexax,

BBIKJIaIKaX, UCIPABJICHHBIE MTOCJIE HECKOJBKUX HABOSIIMX BOIIPOCOB YUUTEIS;

YUYEHHUK HE CHOpaBWICS C IMPUMEHEHHEM TEOPUU B HOBOM CUTyallMd IPU BBINOJIHEHUHU
MIPAKTUYECKOTO 3aJIaHusl, HO BBITIOJHIII 3aJJaHus 003aTeIbHOTO YPOBHS CIIOKHOCTH M0 JaHHOU
TEeMeE;

MpyU  JOCTaTOYHOM 3HAHUM TEOPETHYECKOTO  MaTepuasja BbISBJICHA  HEIOCTaTOYHAs
c(OpMUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOUIUX CIydasx:
HE PaCcKpPBHITO OCHOBHOE COJIep)KaHKe y4eOHOTO MaTepuana;
0oOHapy)XeHO He3HaHHE YYCHUKOM OOJIbIIeH i Hanboliee BaXKHON YacTu y4eOHOTO MaTepuana;
JOTYIIEHbl OMIMOKM B ONpEAECNeHUU TOHATUN, TpPH HCIOJB30BAaHUM MaTeMaTH4eCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepTeKax WU rpadukax, B BBIKIAAKaX, KOTOpPbIe HE MCIPABICHBI
MOCJI€ HECKOJIBKUX HABOASIINX BOIPOCOB YUUTENS.

Oco0OeHHOCTH OLIEHKH B KOHTeKcTe PI"OC
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OneHka MpeMETHBIX PE3YAbTATOB MOKET OBITh OMMCAHA KaK OIEHKA MIIAHUPYEMBIX PE3yJIbTaTOB
0 OTACIEHOMY IPEIMETY (MaTeMaTuke, aaredpe, TeOMETPUH).

OueHka MpPEeIMETHBIX pPE3YJbTATOB MPEAYCMATPUBACT BBISIBJICHUE YPOBHS JIOCTHIKEHUS
00y4JaONIUMUCS TUIAHUPYEMBIX PE3YJIbTATOB M0 MATEMATHKE C YIETOM:

- BJIaJICHUS TPEAMETHBIMHU MOHSATUAMU U CHOCOOAMU JCUCTBHS; YMEHUSI MPUMEHSTH 3HAHUS B
HOBBIX YCIIOBUSX;

- CHCTEMHOCTH 3HaHHH.

Cnenyer uMeTb B BHJY, YTO JIOJDKHA OIICHHBATHCS HE TOJBKO CIOCOOHOCThH Y4Yallerocs
BOCIIPOU3BOIUTh KOHKPETHBIE 3HAHUS U YMEHHUSI B CTAHJIAPTHBIX CUTYyalUsIX (3HAHUE aJITOPUTMOB
pelieHust TeX WIM UHBIX 337a4), HO ¥ YMEHHUE MCIOIb30BaTh ITH 3HAHUS MPU PEIICHUU Y4eOHO-
MO3HABATENBHBIX M YU4€OHO-TIPAKTUYECKUX 3aJa4, MOCTPOCHHBIX Ha MPEIMETHOM MaTepHuayie ¢
HCIMOJIb30BAHUEM METANPEIMETHBIX ICUCTBUM:

- IPUBOJIUTH HEOOXOMMBIE MOSCHEHUSI; BRICTPAUBATh IIEMIOYKY JIOTUYECKUX 000CHOBAHU;

- COMOCTABJISITh, AHATU3UPOBATH, JEIATh BBIBOJ, ITO49aC B HECTAHIAPTHOM CUTYyalluN; KPUTHYECKU
OCMBICIMBATh MOJYYEHHBIN PE3YyJIbTaT;

- TOYHO U MOJIHO OTBEYATh HA MOCTABJIECHHBIN BOMIPOC.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHO€ pacnoiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

17



11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie

o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHUM: TOUKA, TPsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KkoB), cepeIuHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs npsiMas ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHuororpaHHUKH, U300paKeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB
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AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus TPSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamupl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOAT Uepes3 X
pé6pa. N3o0paxeHne nepecedeHust
MTOJTYyYEHHBIX MIJIOCKOCTEN.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
pa3HBIMU IIBETaAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOAAT Yepe3 X
pé6pa. N3o0paxeHnne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHHUN
pa3HBIMU IIBETaAMHU

12

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue mocTpOSHHBIX CCUYCHUN
pa3HBIMU [IBETaMU

13

N306pakeHue ceueHnit mupamMusl, Kyoa
U IIPU3MBI, KOTOPbIE IPOXOIAT YEPE3 UX
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pebpa. M3o0pakeHne nepeceycHumst
IIOJy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
Pa3HbIMU LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Merton ciie1oB JUIsl HOCTPOEHUS CEUEHUM.

CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton cieoB ISl TOCTPOEHUS CEUeHUI.

CBoiicTBa IEPECEUECHNUN MTPSIMBIX U
IJIOCKOCTEN

17

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEpPTEKEH U 3aluch 11aroB
MOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MIOCTPOEHUS

20

ITocTpoenue ceuenuil B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh IIAroB
IIOCTPOCHUS

21



21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHABHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIxX. [lapannensHble TpsMble B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOH, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAaHHOU mpsiMoii. JIemMa o mepeceueHun
MapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEIBLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napasienbHONH IPOEKIIUU
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28

[enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSIMOU U IJIOCKOCTH.
CBoiicTBa NapaJIIEIbHOCTH NPSIMOHN U
IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aa4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHbBIE C
MapaieNbHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOLLEHUN

33

[TapannenpHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
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MPOXOJSIIEN YEPE3 TOUKY, HE
MPUHAJICKALLYIO TaHHOM NJIOCKOCTU U
CIIEJICTBUS U3 HEE

36

CpoiicTBa napauieabHbIX IJIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX IEpECeUEHUs
IIpH NCPECCUCHUM [IBYX MApPaJIJICIIbHBIX
IIJIOCKOCTEMN TPETher

37

CpoiicTBa napauieIbHbIX MIIOCKOCTEH:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXAY MapaliIeIbHBIMU
IJIOCKOCTSIMU; O TEpEcCeUeHU  MPSIMOii C
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [Iucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

41

Brruncnenue AmuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[lepnieHTuKyIApHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
MJI0CKOCTH

43

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MIEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH
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Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 4yepe3 TOUYKY IPOCTPAHCTBA U
MEePIICHIUKYIIIPHOM K TUIOCKOCTH

45 [TnocKoCTH U ePIIEHAUKYISIPHBIC HM
MPSIMBIC B MHOTOTPAaHHHKAX

46 [T10cKOCTH U TEPIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[lepneHuKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHMKyIsIpa U3 TOYKU
Ha TIPSIMYIO
[TeprieHIUKYIISAP M HAKIOHHAS.

48 [TocTpoeHue MepIeHIUKYIIIpa U3 TOYKA
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYISIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBatoIuMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IIJIOCKOCTEM

53 OpTOoronanbHO€ MPOECKTUPOBAHUE
[TocTpoenue ceueHwuii Kyoa, MPU3MBI,

54 MPaBUWJIBHON MUPAMUBI C TIOMOIIBIO

OpTOFOHﬁJ’ILHOfI MMpOCKINHU
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55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTHU. [InockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OITyCTUTH HEPIIEHUKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KonTtponbHas padota "B3zanmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpancrae"

63

HOBTOpeHI/ICZ yroJj Mexnay IpiaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHA B
MIPOU3BOJIBHOM TPECYI'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE
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65

I'eomeTpuueckre METOIbI BBIYNACICHUS
yrila MeX1y NPsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeCeYeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
MU3MEpPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuieJIenune1a

70

Teopema o AuaroHaIM MPSMOYTOJIBLHOTO
TapajuieJienuIe/ia u CIeICTBHE U3 Hee

71

CrepeoMeTpHrueckue U IpUKIIaIHbIE
3a/lauM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IIPpsAMBIC, ITapaJJICIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapaJyiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIMBAIOIHUXCA TPAMBIX, PAaCCTOAHUC
MCKAY CKPCHINBAOMIUMUCS IIPSAMBIMHU B
MPOCTBIX CUTYalIUAX
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74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOIIIBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpaHHbIid yrosu, HEpaBeHCTBA AJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIeCKOi TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTu3anus 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80

[Tupamuna. Buasl nupamup. [IpaBunbHas
nupamMua

81

[Ipusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brimykibie MHOTOTpaHHuKH. Teopema
Ditnepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. ITpaBuibHbIE 1
IIOJIYIIPaBUIIbHBIE MHOTOIPAHHUKHU

85

KonTtposneHas padota "MHOrorpanHiKN"
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86 [TonsiTHEe BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PazHocTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne Bekropa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Brrarcnenue yriia Mex,1y BEeKTOpamMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeEMaTU3alis 3HAHUN 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAS paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTae”
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHYECKHE METOBI pacuéTa yria 1

MCXKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX
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AHanuTHYECKHUE METOJIbI pacyéTa yria

1 MEX]y TUIOCKOCTSIMH B MHOTOTPaHHUKAX

12 @opMmyita pacCTOSIHUSA OT TOYKH J10
TUIOCKOCTH B KOOPIMHATAX

13 Haxosxnenne paccTosiHUI OT TOYKU 710
IUIOCKOCTHU B KyOe

14 Haxosxnenne pacCcTOSHUN OT TOYKH 710
TUTOCKOCTH B TMPABHIIHOW TTHpaMHUJIE

15 KonTtponpHas pabota "Ananutuyeckas
reomeTpus"

16 CedeHust MHOTOTPaHHHUKOB!
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CedeHust MHOTOTPaHHHKOB: METO]T
CIIEZIOB
CeueHnsi MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE TIJIOCKOCTH, ITEPECCUCHUS
NPSAMBIX U IIOCKOCTEN

19 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHble NPsSMBbIE U TIOCKOCTH:
pacuéT OTHOIICHUIA
[TapannensHble NPSMBIEC U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMH
[lepnieHIuKynApHBIE IPSMBIC U

99 TJIOCKOCTHU: CTaHAPTHBIE Maphl

NECPpUCHAUKYIIAPHBIX ILIOCKOCTEH B
NpsAMBIX, CHMMETPHUH MHOT'OT'PAaHHUKOB
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23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[nomany ceyeHnit MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3amaun 00 yABOCHUU Kyda, O
KBajIpaType Ky0a; 0 TPUCEKIUH yria

32



33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uurerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOMIBIO
onpenenéHHoro uurerpana. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00IIUM YTIIOM

42

CrepeoMeTpuueckue 3a/1a4M, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHBIC
¢ o0BEMamMH MUpaMUIbI
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[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMIMHIIPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTpHrueckue 3a1auu Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMH LUIMHPA,
KOHYyca
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56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom
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[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uuTerpana. OobpEmM
KOHYCa

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
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1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUHCIEHUEM 00BEMOB TEN U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl n1BukeHMid: apamiebHbII
MePEHOC, IICHTPAIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”

37



86

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
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KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"ITnomaay moBEpXHOCTH U OOBEMBI
KpyribIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTH3alns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NWHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJjib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HayKU U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI1

Hcropus pasBUTHS CTEPEOMETPUM KaK

102 HayKH U €€ poJib B pa3BUTHH

COBPEMCHHBIX MHXXCHCPHBIX U

KOMIIBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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