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1. [losicHuTEIbHAA 3aIMCKA

1.1. Paboyas mporpamma HO reOMETpUH pa3paboTaHa B COOTBETCTBHM C YYEOHBIM ILUIAHOM
I'BOY mxkonsr Ne575 Ilpumopckoro paiiona Cankt-lIletepOypra Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa cpenHero oodmiero oOpa3oBaHUs, C Y4€TOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, NPEIBABISIEMBIX K MaTEeMaTHUYeCKOMY OOpa30BaHUIO, H
TpaguIMii  poccuiickoro oOpa3oBaHus. Peamusanusi mporpamMmbl  OOECIIEUMBAET — OBIAJCHHE
KJIIOYEBBIMU KOMIIETEHIIUSIMU, COCTaBJISIOUIMMH OCHOBY [UIsl CAaMOPa3BUTHSA U HEMPEPHIBHOIO
0o0pa3oBaHusl, 1IEIOCTHOCTh OOLIEKYIBTYPHOT0, TMYHOCTHOTO U TIO3HABATENILHOTO PA3BUTHS JTMYHOCTU
00yJaromuxcs.

1.2. BaxxHOCTh y4eOHOTO Kypca TE€OMETPHH Ha YPOBHE CpEIHETro o00IIero oOpa3oBaHUs
00ycCJIOBJIeHa MPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX Pe3yIbTaTOB 00Y4YEHUs
FeOMETPUM B HANPABICHUU JMYHOCTHOIO PA3BUTHUA Yydaluxcs, (OpMUpOBaHUS (PYHKIHOHAIBHOM
MaTeMaTHYECKOM T'PaMOTHOCTH, W3YYEHHUS JPYrHX Y4eOHbIX AMCUUIUIMH. Pa3BuTHe y ydwammxcs
MPaBWIbHBIX TPEJICTABICHUNH O CYIIHOCTH U TPOUCXOXKIECHUU TEeOMETPUYECKHX albcTpakiui,
COOTHOUICHUU PEAIBHOIO U UICAIBHOI0, XapaKkTepe OTPaKCHUSI MAaTEMaTUYECKONM HAyKOH SBICHUN U
IPOLIECCOB pEalbHOTO MHpa, MECTE€ TEeOMETPUU B CHCTEME HayK U POJIM MaTeMaTH4eCKOro
MOJICIIUPOBAaHMsI B HAayYHOM IO3HAHWUM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUSl y4YalIUXCA, a TakKe KaueCTB MBIIUICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OO0IIIEeCTBE.

l'eomeTrpus sBnsieTcss OAHMM U3 0a30BBIX MPEIMETOB HAa YpPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00eCIeyMBaeT BO3MOXKHOCTh M3YUYEHHUS KaK AUCLUUIUINH €CTECTBEHHO-HAYYHON
HAIPAaBJIEHHOCTH, TaK U TYMaHUTaPHOU.

Jlornueckoe MpIIIeHHE, (opMUpyeMOe MpH HU3YYCHHM YYallUMHCA TOHSTHHHBIX OCHOB
FEOMETPUHM U TMOCTPOEHUH LEMOYKH JOTHYECKUX YTBEPKICHHUI B XOJ€ PEIICHUS T'€OMETPUUYECKUX
3aja4, yMEHHE BBIJIBUTATh U OMPOBEPraTh TMIIOTE3bl HEMTOCPEICTBEHHO HCIIOJIB3YIOTCS MPH PEIICHUH
3aJ]a4 eCTECTBEHHO-HAYYHOT0 1IMKJIa, B YaCTHOCTU U3 Kypca (PU3UKH.

YMeHHue OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX 00JIACTSIX
NeSITeNIbHOCTH uenoBeka. OpHeHTalus YelIoBeKa BO BpEMEHU U ITPOCTPAHCTBE - HEOOXOAUMOE yCIOBHE
€ro COIMAIbHOTO OBITHS, (popMa OTpaKEHHsI OKPYKAIOIIET0 MHpPA, YCIOBUE YCIEIIHOIO MO3HAHUS U
aKTUBHOTO IMpeoOpa3oBaHus JeHCTBUTENbHOCTU. OmeprpoBaHUE MPOCTPAHCTBEHHBIMU 00pa3zaMu
oObeIUHSACT pa3Hble BUIBl y4eOHOM H  TPYJOBOM JAEATENBHOCTH, SBISIETCS OJHUM M3
npoecCHOHANBHO BAaXXHBIX KayecTB, IMOATOMY aKTyalbHa 3aJada (OPMHUPOBAHUS y ydalluxcs
IPOCTPAHCTBEHHOI'O MBIIUICHUS! KaK pPa3HOBUAHOCTH OOPa3sHOrO MBIIUICHUS - CYIIECTBEHHOTO
KOMIIOHEHTa B MIOJIFOTOBKE K MPAKTUYECKON JAESITETbHOCTH [0 MHOTMM HaIPaBIICHUSM.

Llenb ocBOeHUs mporpamMmbl yuyebHoro kypca «I'eomerpusi» Ha 0a30BOM ypOBHE OOYyYEHHUS —
001e00pa3oBaTelbHOE W OOMIEKYIBTYPHOE PA3BUTHE yUaITUXCS 4Yepe3 00CeCIeUYeHHE BO3MOXKHOCTH
npuoOpeTeHusT M HCIOJIb30BAaHUS CHUCTEMAaTHYECKUX T'€OMETPUYECKUX 3HAHUU U JACHCTBHIA,
cnenuUYHbBIX  T'€OMETPUM, BO3MOKHOCTH  YCIEUIHOTO  MPOJOJKEHHs  00pa3oBaHus IO
CHELUATBHOCTSM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOJIB30BaHHEM T€OMETPHH.

[IporpaMmMa mo reoMeTpuu Ha 0a30BOM YypOBHE MpeAHA3HAu€Ha MJsl YyYallluXcsl CpeaHei
IIKOJIBI, HE UCTIBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYIHECHUN HA YPOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHMUs.
Takum o00pa3om, oOywaromuecs Ha 0a30BOM YpPOBHE JOKHBI OCBOMTH OOIIME MaTeMaTHYECKHE
YMEHUS, CBSI3aHHBIE CO CHENU(PHUKONW TEOMETPHUH M HEOOXOAMMBIE Ui XU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh H3YYHTh T€OMETpHIO Oojiee TIyOOKO, €Ciu B
JanbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUYECKHX 3HAHUAX B MpodhecCHOHAIbHOM
NEeSITEIbHOCTH.

JIOCTI)KEHHE LeMH OCBOEHHUS MPOTrpaMMbl 00ECIEUMBACTCS PEIIEHHUEM COOTBETCTBYIOLIMX
3amau. [IpuoputeTHBIMH 3amauyaMu OocBoeHHs Kypca «l'eomerpum» Ha 6azoBoM ypoHe B 10 - 11
KJ1accax sBIISIOTCS:

- ¢opMUpOBaHUE TMPEACTABIECHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYpbl M OCO3HaHUE €&
B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;



- (opMupoBaHHE IPEACTABICHUS O MHOTOTPAaHHUKAaX M TeJlaX BpalleHHs Kak O BaXHEUIIHMX
MaTeMaTUYECKUX MOJEIAX, MO3BOJISIIOIIMX OIMUCHIBATh M M3y4yaTh pa3Hble SBIEHUS OKPYKAIOIIEro
MUDA;

- (opmupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEXKaxX, MOJEINIAX U B peaJIbHOM MHUPE MHOTOIPaHHUKU U
TeJa BPAICHUS;

- OBJIaJICHUE METOJAaMHU PEIICHU 3a/1a4 Ha TOCTPOCHUS Ha U300paKEHUSIX IPOCTPAHCTBEHHBIX QUTYD;
- (opMupoBaHue yMeHHS ONEPUPOBATb OCHOBHBIMH TIOHATHSIMM O MHOTOTPAaHHHUKAX M Telax
BpallleHUsI U UX OCHOBHBIMH CBOWCTBaMU;

- OBJIQZICHHE AJITOPUTMAMHU PEIIEHUsS OCHOBHBIX THUIOB 3a/ay; (OpMHUpPOBAHHE YMEHHUS MPOBOJUTH
HECIIOKHBIE JIOKA3aTeIbHBIC PACCYXKICHUS B XOJE PEIICHUS CTEPEOMETPUYECKHMX 3a1ad M 3aaay C
MPAKTUYECKUM COJICPKAHUEM;

- pa3sBUTHE UWHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH ydaluxcsi, I03HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS,

- (hopmupoBanue (PyHKIIMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHONW I'€OMETPHUU: YMEHHUE PACIO3HaBaTh
MPOSIBJICHUS! T€OMETPUYECKHX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEabHBIX >KU3HEHHBIX
CUTyallUssX ¥ TPH M3YYCHUH JPYTUX YYEOHBIX TMPEIMETOB, TPOSIBICHHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POpMYyIUPOBATh WX Ha SA3bIKE T€OMETPUU M CO3/1aBaTh T€OMETPUUYECKHE MOJEIH,
IPUMEHATh OCBOCHHBIN F€OMETPUYECKUN ammapar AJis pelIeHus] MPaKTUKO-OPUEHTHPOBAHHBIX 33]ad,
UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHbIE PE3YJIbTATHI.

OTnUYUTENbHOW OCOOCHHOCTBIO MPOTPAMMBI SIBIISICTCSI BKJIIOUEHHE B KypC CTEPEOMETPUU B
Hayaje ero M3y4eHHus 3a/ay, peniaeMblX Ha YPOBHE WHTYMTHUBHOIO IO3HAHUS, M OINpeAeaEHHBIM
o0pa3oM opraHuzoBaHHasi paboTa HaJA HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO MBIIIICHUS, CTUMYIUPYET NMPOTEKaHHEe WHTYUTUBHBIX MPOILECCOB, MOTUBUPYET K
JanbHEeHIeMy U3y4eHHIO MPeIMETa.

[Ipenmourenne oOTHAETCSI  HAMIAIHO-KOHCTPYKTHMBHOMY METOAY OOy4YeHus, TO €cCTb
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TIPAKTHYECKON
NesTeNIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUIN y ydalIuXcsi B Kypce CTEpEeOMETPHH
IOPOBOIUTCS 3a CYET pELIeHHWs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHbIMH oOpazamu. Co3nanue oOpa3a NPOBOIUTCS C OMOPOH Ha
HarJsIIHOCTh, @ ONEpPHpPOBaHUE OOPa30M - B YCIOBHSX OTBJICUEHHUS OT HAIVIAJHOCTH, MBICICHHOTO
M3MEHEHHS €ro UCXOJHOTO COJepKaHUSI.

OcHoBHBIE  cofepxaTenbHble JguHUM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHuororpanaukn», «lIpsiMbple W IIOCKOCTHM B TpocTpaHCTBe», «Tema BpamieHus», «BekTopel u
KOOPJAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHHE JIOTHUYECKUX YMEHHMH paclpesiessieTcsi He TOJIBKO IO
CoJIepXKaTeIbHBIM JIMHUSM, HO M TI0 TOJIaM 00y4YeHHUs Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHusI.

Conepxanue oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJbTaTaM OCBOCHUS pabodyeid
IPOrpaMMBbl, pacHpeeN€HHBIM MO ToAaM OOy4YeHHs, CTPYKTypUPOBAHO TaKUM O0pa3oM, YTOOBI
OBJIQICHUE T'€OMETPUYECKUMHU TOHATUAMU M HaBBIKAMH OCYIIECTBIIIIOCH TIOCIEIOBATENBHO U
MOCTYNAaTeNbHO, C COOTIOCHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHUCTEMY T'€OMETPHYECKUX MPEACTABICHUN YUYaIIMXCs, paciiupsiss U yriyomsis e€, oOpasys
MIPOYHBIE MHOYKECTBEHHBIE CBS3H.

1.3. Ha uzyuenue npenmera «I'eomerpusi» orBoaurcst 136 yacos:

- 10 xmacc - 68 vacoB (34 yueOHBIC HECITH);
- 11 knacc - 68 yacoB (34 y4eOHbIC HEeEN).

1.4. Texymuii KOHTPOJIb U MPOMEKYTOUHASI ATTECTAIUS 110 y4eOHOMY MpEeAMETY MPOBOASTCS B
coorBercTBUM ¢ «[lomoxkxenuem o Qopmax, MNEPUOAUYHOCTH, TNOPSJIKE TEKYHIIEro KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTALUN YUALTUXCS.

2. [Inannpyemblie o0pazoBaTe/ibHbIE Pe3yJbTAThI

JIMYHOCTHBIE Pe3yJbTAThI

JIuuHOCTHBIE pE3y/lbTaThl OCBOEHHUS NPOTpaMMbl Y4eOHOro rmpeamera «MaremaTHka»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnMTaHHe:



- cOpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU yUAIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO YJICHA
poccuiickoro o011ecTBa, MPEJACTaBIEHNE 0 MATEMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJICHUH, MpOLEAyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE
B3aMMOJICHCTBOBATh C COLIUAIBbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKIUSMHU U HA3HAUECHHUEM.

IIarproTnyeckoe BOCIMTAHUE!
- c(hOpMHUPOBAHHOCTHIO POCCHUUCKOW TPAXTAHCKOW WIACHTHYHOCTH, YBaXEHUS K MPOIUIOMY |
HACTOAILIEMY POCCUHWCKON MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSAM POCCUUCKUX
MaTeMaTUKOB M POCCUMCKONM MAaTEMATHYECKOW IIKOJbI, UCIOJb30BAHUE ATUX JAOCTHKEHUU B APYTUX
HayKaX, TEXHOJIOTHSIX, cepax 3KOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOE BOCTIMTAHUE!
- OCO3HaHUWEM [JYXOBHBIX ILIEHHOCTEH pOCCHIICKOr0 Hapoaa, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHMUsI, STUYECKOTO MOBEJICHUS], CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHEM JOCTHXKCHUN HayKUu U
JEeSTENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOTO OYAYyIIETO.

JcTeTHYecKoe BOCIIUTAHUe!
- OCTETUYECKHMM OTHOIIEHHEM K MHUPY, BKIIOYas SCTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/ad, pEUICHUH, pacCyKIeHUH, BOCHPUUMYUBOCTh K MATEMaTUYECKUM aCIeKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA.

Du3nyecKoe BOCIIUTAHMKE!
- cOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSITh MaTeMaTHUeCKHE 3HAHUS B HHTEpecax 3/I0pOBOTO U
Oe3omacHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/J0pOBBIO (37I0pPOBOE MHUTAHHE,
cOQIaHCUPOBAHHBIA PEKHUM 3aHATUNA W OTHBIXA, PETyispHas (u3nYecKas aKTUBHOCTH), (HU3NYECKOE
COBEPILIEHCTBOBAHUE NIPH 3aHATUSX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESITEIIBHOCTHIO.

TpynoBoe BociuTaHue:
- TOTOBHOCTBIO K TPYyAy, OCO3HAHHWE IIEHHOCTH TPYAOIIOOMS, HMHTEpPEC K pa3IU4HBIM cdepam
npohecCuOHANBHOM JESTENbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MNPUWIOKEHUSIMH, YMEHHE
COBepIIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu W peann30BBIBATH COOCTBEHHBIC KH3HECHHBIC
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO M CaMOOOpa30BaHUIO Ha
NPOTSHDKEHUH BCEW JKM3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEHICHUM MPAKTHYECKUX 3a]a4
MaTeMaTU4eCKOl HalpaBIeHHOCTH.

JK0JI0TNYeCKOe BOCIUTAHME:
- ¢(hopMHPOBAHHOCTHIO FKOJIOTHUYECKON KYJIbTYpPbI, TOHUMAHUE BIMSHUS COLUAIBHO-DKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHME TMPUPOAHONW W COIMAIBHOW Cpeibl, OCO3HAHWE TII00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MpoOJIeM, OpUEHTAILMs HAa IPUMEHEHHEe MaTeMaTUUECKUX 3HAHUM Ui pelieHus 3a1a4
B 00JIACTH OKPYXAIOMIeH Cpejibl, MIAHUPOBAHUE MOCTYIIKOB U OIEHKHA MX BO3MOXKHBIX TOCIIEICTBHIA
JUJISL OKPYKAIOIIECH Cpebl.

IleHHOCTH HAYYHOT0 MO3HAHHUA:
- c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM TMpPAaKTHKH, TNOHMMAaHME MAaTEeMaTHYECKOM HayKH Kak cQepbl 4YeIoBeYecKOn
NEeSTENIbHOCTH, 3TANoB €€ pa3BUTHUSA M 3HAYMMOCTHU JUIsl Pa3BUTHS LUBUIM3ALUH, OBIIAJICHUE S3bIKOM
MaTeMaTUKd M MaTEMaTHYECKOM KyJIbTYpOMl KakK CpEJICTBOM IIO3HAHUS MHpPaA, TOTOBHOCTh
OCYIIECTBIISITH MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

MeranpeamMeTHbie pe3yJIbTaThl
MeramnpeaMeTHbIe pe3ynbTaThl OCBOEHHUS IMpOrpamMMbl yuyeOHOro mpeamera «MaremaTukay

XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCaTbHBIMHU MO3HABATEJILHLIMHA JIEHCTBUSIMM,
YHUBEpCATbHBIMU KOMMYHUKATUBHBIMU  JI€UCTBUSIMHU, YHUBEPCAIbHBIMH  PETYJISTUBHBIMU
NEUCTBUSIMU.

VYHHUBepcalbHbIe MO3HABAaTeJbHbIE JIeiiCcTBUA, o0ecreunBaoT (OpMHUpOBaHHE O0a30BbIX
KOTHUTHBHBIX IIPOLIECCOB YYaIIUXCs (OCBOEHHE METOJIOB ITO3HAHUS OKPY’KAIOLIEr0 MUPA; IPUMEHEHHE
JIOTHYECKUX, UCCIEIOBATEIbCKHUX OIEpaluii, yMeHui paboTarh ¢ MHGOpMaIuei).

Ba3oBble Jornueckue neiicTBUA .

- BBIBISITH M XapaKTepU30BaTh CYILECTBEHHbIC NPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, IMOHSITHH,
OTHOWICHUA MEXIy THOHATHAMM, (GOPMYIUPOBATH ONPEICNICHUS IOHATUH, YCTAHABJIMBATh



CYIIECTBEHHBI NpPU3HAK Kiaccu(uKaluu, OCHOBAaHUS MJs OOOOIIEHHS M CpaBHEHUS, KPUTEPUHU
MIPOBOAMMOIO aHAJIN3A;
- BOCHpUHUMATh, (OpMyTuUpoBaTh M NPeoOpa3OBbIBATH CYXICHHS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,
- BBIBJIATH MAaTCMATHUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HU U MPOTHUBOPCYHA B (baKTax, JaHHBIX,
HAOJIOJIEHUSAX U YTBEPKICHUAX, IMpeajaratb KpPUTEpUU JIs BBISIBICHHUS 3aKOHOMEPHOCTEM U
IIPOTUBOPEYUH;
- JenaThb BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;
- IMPOBOAUTHL CaAMOCTOATCIIBHO [JOKa3aTCIbCTBA MATCMATHYCCKUX yTBep)K,Z[eHI/Iﬁ (HpHMBIG nu oT
MPOTUBHOTO0), BBICTpaUBaTh apryMEeHTAlMIO0, IPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
CO6CTB€HHBIG CYKIACHUA U BbIBOJBI,
- BBIOMpaTh CHoco0 pemieHus y4dyeOHOW 3amavyu (CpaBHMBATh HECKOJIBKO BAapHUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabLcKue AeiicTBUA:
- FICTIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKHI HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATH BOIPOCHI,
dbuKcupyromue MNpoTUBOpeure, MpobieMy, yCTaHABIMBAaTh HCKOMOE H JIaHHOE, (HOpMHUPOBAThH
TUIOTE3Y, apI'YMEHTHPOBATH CBOIO ITO3ULIUIO, MHEHUE;
- IPOBOAUTH CAMOCTOSITEIFHO CIUIAHWPOBAHHBINA SKCIIEPUMEHT, HCCIEAOBAHHUE IO YCTaHOBIEHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBIEHUS, IMPOIIECCAa, BHIIBICHHUIO 3aBUCUMOCTEH MEXKIY
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;
- CaMOCTOSITENIBHO (OPMYyITUPOBaThH OOOOIIEHUS H BBIBOJABI 10 pe3yibTaraM MPOBEAEHHOTO
HaAOJIO/IEHUs, UCCIENOBaHMs, OLIEHHWBATH JIOCTOBEPHOCTh IIOJYYEHHBIX pE3YJIbTaTOB, BHIBOJIOB HU
000011IEHHI;
- IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MpoOLecca, a TaKKe BBIIBUTaTh IMPEANONOKEHHUS O €ro
Pa3BUTHUU B HOBLIX YCIIOBUSAX.

PabGora ¢ undopmanmeii:
- BBISBJIATH Ne(UIUTH WH()OPMAILIUU, JAHHBIX, HEOOXOIMUMBIX ISl OTBETA HA BOMPOC U IS PEIICHUS
3a]a4u;
- BBIOMpaTh MHPOPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJM3UPOBATh, CHCTEMATU3HPOBATh U
UHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB H OPM MPEACTABICHUS;
- CTPYKTYypUpOBaTh HH(OpMaIUio, MNPEACTaBIATh €€ B pa3luyHbIX (OopMax, HIUIIOCTPUPOBATH
rpauvecKu;
- OLICHUBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

VYHuBepcanbHble KOMMYHUKATHBHBIE JIHCTBUS  oOecrneuuBaioT  CHOPMUPOBAHHOCTD
COHAJIbHBIX HABBIKOB YUAIIIUXCA.

OO01menue:
- BOCIIpUHHUMATh U (bOpMyJII/IpOBaTB CYXKIACHUSA B COOTBCTCTBUU C YCJIIOBUSAMHU U LCIISAMU OGI_I_ICHI/ISI;
SCHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JAaBaTh
MIOSICHEHUS 110 X0y PELICHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIY4YCHHBIA PE3yNIbTaT;
- B xo7¢ 00CYXIeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOU TEMBI, MPOOJIIEMBI, perracMoit
3ala4i, BBICKA3bIBATb HACHU, HAIICJICHHBIC Ha IIOUCK PCHICHUA, COMOCTABJIATHL CBOU CYXKIACHUSA C
CY)KICHUSIMU JPYIMX YYaCTHMKOB JHaiora, OOHApy)XHBaTh pa3iHude M CXOJCTBO MO3UIUH, B
KOPPEKTHOI opMme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;
- MpPEeACTaBIATh Pe3ylbTaThl pEHIeHHUs 3a/ladyd, OKCIEPUMEHTa, MCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3ajiad NMPe3eHTAUUHd U OCOOCHHOCTEH
ayJIUTOPHUH.

CoTpyaHnuecTBo:
- TIOHMMAaTh U HCIMOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHAUBUAYAJIbHON pabOThl MPHU pEIIeHUN
y‘-Ie6HI>IX 3aaa4, HOpUHUMATL IICJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATHL OpPraHU3alUuIo
COBMECTHOHM PalOThI, paclpelesTh BUABI padoT, JOroBapuBaThcs, 00CYXIaTh MPOLECC U Pe3yNbTaT
paboThl; 00001AaTh MHEHHS HECKOJIBKUX JIIOCH;
- Y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCYkIeHHs, 0OMEH MHEHUM, «MO3TOBBIC IITYPMBD» U
UHBIC); BBIMOJIHATh CBOIO 4YacTb PabOThl M KOOPAMHUPOBATH CBOM ACWUCTBHUS C JPYTMMHU YJICHAMHU
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KOMaH[bl; OIEHMBATh KaueCTBO CBOEr0 BKJIaJa B OOMHUHA MHPOAYKT IO  KPUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

VYHHUBepcalbHbIE peryJsiTHBHbIe JeicTBUs, o0ecrneunBaoT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKH3HCHHBIX HAaBBIKOB JINYHOCTH.

Camoopranu3anus:
- COCTaBJIATH IUIaH, QJITOPUTM pEIEHUs 3aJa4yM, BBIOMpATh CIIOCO0 PEUIeHUs ¢ Y4ETOM HMMEIOLIMXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:
- BJIAaJEeTh HaBBIKAMU II03HABATENBHOW pe(IeKCUM KaK OCO3HAHUS COBEpPUIAEMBIX JEHCTBHHA U
MBICIIUTENIBHBIX IPOLECCOB, UX PEe3yJIbTaToOB, BIAAETh CIOCO0AMM CAMONPOBEPKU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHsl MaTeMaTH4YeCKON 3a1auH;
- IPEABUIECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUH 3a/1a4, BHOCUTh KOPPEKTUBEI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;
- OLIEHMBATh COOTBETCTBHE pPE3yJbTaTa IETH U YCIOBUSAM, OOBSCHATH MPUUYMHBI JOCTHKCHHUS WU
HEIOCTUKEHUS pE3yJIbTaTOB JAEATENBHOCTH, HaXOAUTh OLIMOKY, aBaThb OLIEHKY NPHOOPETEHHOMY
OTIBITY.

IIpeameTHbIe pe3yabTaThl

K xoHiy 10 kiacca yganuiicst HAy4uTCs:
- OTIEPUPOBATH NOHATHAMM: TOUYKA, MPsIMast, TNIOCKOCTH,
- IPUMEHATh AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX MPH PEILICHUH F€OMETPUUECKUX 33/ay,;
- OTIEPUPOBATH MOHATUSAMHU: MAPATUICIBHOCTD U MEPIEHIUKYIIPHOCTD IPSIMBIX M ITIOCKOCTEH;
- KJ1TacCU()UIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
- ONepUpPOBaATh MOHATHSIMU: IBYIPAaHHBIA yroj, TPaHU JIBYTPAHHOTO Yria, pedpo ABYTrpaHHOTO YIJa,
JMHENUHBIN Yroy JBYIrpaHHOIO yIJia; TpajlyCHas Mepa ABYTPaHHOTO YIJa;
- ONEepUPOBaTh MOHATUSMH: MHOTOTPAaHHHK, BBIMYKIJIBIA M HEBBIMYKIBIA MHOTOTPAHHUK, SJIEMEHTHI
MHOT'OI'paHHMKA, IPaBUJIbHbBII MHOTOTPaHHUK;
- pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHHMKOB (MHMpaMuia; NpU3Ma, MPSIMOYTOJIbHBIN
napajuienenumnes, Kkyo);
- KJaccu(UUMpOBaTh MHOTOTPAHHUKH, BBIOMpAasi OCHOBAaHMA Ui Kiaccu(UKauuu (BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHMKM; IPAaBUIIbHbIE MHOTOTPAaHHUKH; IpPSAMBIE U HAKIOHHBIE IPU3MBI,
napajuiejenunepl);
- ONIEPUPOBATH NOHATUAMMU: CEKYIasl MJIOCKOCTh, CEUEHHE MHOTOIPaHHHUKOB;
- OOBSICHATD MPUHIUITBI IOCTPOCHUS CEYCHUH, UCIIOIB3YsI METOI CIIE/IOB,;
- CTPOUTH CEYEHUS] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIIOJHATh (BBIHOCHBIE) IJIOCKHAE YEPTEXKU U3
PHUCYHKOB IPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;
- pemarb 3aJa4d Ha HAXOXICHHWE TIEOMETPUYECKHMX BEIMYMH IO o0pa3llaM MM aJropuTMam,
IPUMEHSS U3BECTHBIE aHAIUTUYECKHE METO/IbI IPH PEIICHUHU CTaHAAPTHBIX MAaTeMaTHUYECKUX 3a/1a4 Ha
BBIUUCIICHUE PACCTOSIHUHA MEXIy IBYMs TOYKAMH, OT TOYKH O MPSIMOM, OT TOYKH 0 IUIOCKOCTH,
MEXY CKPEUIMBAIOIIUMHUCS MPSIMBIMH;
- pemarh 3aJa4d Ha HAXOXICHHE TIeOMETPUYECKMX BEIMYMH IO o0pa3llaM WM aJropuTMam,
NPUMEHSS U3BECTHbBIE aHAIUTUYECKHE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MAaTeMaTHUYECKUX 3a/1a4 Ha
BBIUUCIICHUE YIJIOB MEXAY CKPELIMBAIOIUMUCS MPSAMBIMH, MEXAY NPSAMOW U IIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, TBYIPaHHBIX YTJIOB;
- BBIYHUCIHATH OOBEMBI M IJIOLIAJM IOBEPXHOCTEHl MHOTOrpaHHMKOB (IpU3Ma, NUpaMuAa) C
npuMeHeHreM (OpMys; BBIYUCIATH COOTHOIIEHHSI MEXAY IUIOIAASMU TOBEPXHOCTEH, 00BEMaMu
NOJO0OHBIX MHOTOTPAHHUKOB;
- OIIEpUPOBATh MOHATHIAMU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPUH; LIEHTP,
0Cb U INIOCKOCTh CUMMETPHH (DUTYPHI;
- W3BIIEKaTh, MpPEOOpPa30OBBIBATH U HMHTEPIPETUPOBATH HMHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MPe/ICTABICHHYIO Ha YEPTEeXKaxX U PUCYHKAX;



- NPUMEHATh T'€OMETpHUECKUE (PaKThl JUIS PEIICHHUs CTEPEOMETPHUECKUX 3a/ad, MPearoararonmx
HECKOJIBKO LI1aroB PEeLeHMs], €ClI YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe;

- IPUMEHATH NPOCTEUILINE IPOrPAMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUYECKUX 3a/1ay;

- IPUBOJIUTH NPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IMPHUPOAE U >KU3HH, PACIIO3HABATH
IIPOSIBIIEHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE;

- IPUMEHATH IIOJyYEHHbIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATh PEaJbHbIE CUTYallUd U NPUMEHSTH
U3y4EHHBbIC MOHATHUS B INpOLECCE MOUCKA PEUIEHUs MaTeMaTHYeCKH COPMYIMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBaTh PEANBHBIE CUTyallMM Ha S3bIKE I€OMETPHUH, HCCIENOBATH IOCTPOEHHBIE MOJICIH C
UCITIOJIb30BAaHUEM T€OMETPHUECKUX TMOHATHHA M TEOpeM, ammapara anreOpbl; peuiatbh MpaKkTHYecKue
3a[la4i, CBA3aHHbBIC C HAXOKICHUEM I€OMETPUYECKHUX BEITUYUH.

K xonmy 11 kiacca yyanuiicst Hay4uTCs:
- ONepUpOBaTh TMOHATHIMH: [HIUHAPUYECKAs IMOBEPXHOCTh, OOpa3ymoIMe UIMHAPHICCKON
MOBEPXHOCTHU; LUJIMHAP; KOHUYECKasi MOBEPXHOCTh, 00pa3yroline KOHUYECKON MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTbD;
- pacmo3HaBaTh Tela BpamieHus (IuInHAp, KOHyC, cdepa u map);
- 00BSCHATH CIIOCOOBI IOTYUYEHUS TEIl BPAIllCHUS,
- KJ1laccu(UIUPOBATh B3aMMHOE PACIOIOKeHHE chepbl U MITOCKOCTH;
- ONEpHUpPOBATh MOHITHSIMH: IIAPOBONM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CErMEHTA; MIApOBOM
CJIOM, OCHOBaHHE IIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJIOST; IIAPOBOIl CEKTOD;
- BBIYHCIIATH O0BEMBI U TJIOMIAIA TOBEPXHOCTEH TN BPAIICHUS, TEOMETPHUECKHUX TEJ C TPUMEHEHHUEM
hopmyu;
- ONEPUPOBATH MOHSATUSIMHU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMUCaHHBINA OKOJIO cepsr; cdepa,
BIIMCAaHHAsi B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;
- BBIYHCTISITE COOTHOIICHUS MEKY TUIOMIAISIMU TTOBEPXHOCTEH U 00hEMaMK MMOAOOHBIX TET,
- n300paxkaTh U3yyaemble (GUTYPBI OT PYKH U C TPUMEHEHHUEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB,;
- BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYp: BHIl CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJ BPAIICHUS;
- W3BJCKaTh, HWHTEPIPETUPOBATH M TPEeOOpPa3OBBIBATh HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHuYecKux Urypax, mpeCcTaBICHHYIO Ha YepTekaxX U pUCYHKaX;
- OIIEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
- BBITIOJIHSATH JEUCTBUS CIOXKEHHSI BEKTOPOB, BEIUMTAHUS BEKTOPOB U YMHOKEHHUS BEKTOpa Ha YHUCIIO,
00BACHATH, KAKUMH CBOMCTBAMH OHH 00JIamaIoT,
- IPUMEHSTH MPABUJIO MapasuIeenunena;
- ONEepHpPOBATh MOHATHSIMH: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE MpPOU3BE/ICHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI;
- HAXOJAUTh CYMMY BEKTOPOB U MPOU3BEJCHIE BEKTOPA HA YMCIIO, YTOJI MEKIY BEKTOpPaMH, CKaJIsipHOE
MPOU3BEICHNE, PACKIIAIBIBATH BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM;
- 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;
- MPUMEHSATh TeOMETpPHYECKHe (PAKThI IJISl PEIICHUS CTEPEOMETPUUYECKUX 3ajad, MPEAroIararoimx
HECKOJIBKO IIaroB peuIeHwsl, €CIM YCJIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOH dopMe;
- pelaTh IPOCTEHIINe TEOMETPUUYECKUE 3a7aui Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a;
- pewmath 3aJauyd Ha J0Ka3aTelIbCTBO MAaTEMaTHUYECKUX OTHOLICHUHM M HaXO0XJACHHE IeOMETPUYECKUX
BEJIMYMH M0 00pa3iaM WM aJrOpUTMaM, MPUMEHsSI H3BECTHBIC METOJIbI MPU PEIICHUN CTaHIAPTHBIX
MaTeMaTUYeCKUX 3ajad;
- IPUMEHATH MPOCTEHUIIINE TPOrPAMMHBIE CPEJCTBA U SJEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI PU
PELICHUH CTEPEOMETPUUYECKUX 3a/1ay;
- TPHUBOJUTH MPUMEPHl MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPUPOAE W SKU3HH, PACIIO3HABATH
MPOsIBJIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE,;
- IPUMEHATH TOJNyUYeHHBbIC 3HAHUS HA MPAKTHKE: aHATU3UPOBATh PeajbHbIe CHTYAIlUUd U MPUMEHSTH
M3YYEHHbIE MOHATHS B IMpOLIECcCe MOMCKA PElICHHs] MaTeMaTU4ecKu cQOopMyIUPOBAHHON MPOOIIEMBI,
MOJICTTMPOBATh pEallbHbIC CHUTYaIlMM Ha S3bIKE T€OMETPHUH, HCCIEAOBATh TMOCTPOSHHBICE MOJEIU C
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UCTIOJIb30BAaHUEM T€OMETPHUECKUX TMOHATHHA M TEOpeM, amrmapara anreOpbl; peuiarb MpaKkTHYeCKue
3aJjauyl, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUECKUX BEITHUYHUH.



3. TemaTH4eckoe NJIAHNPOBAHHE

10 knace
N KoJinuecTBo 4acoB Bcero
i HaunmeHoBaHUE PA3/IeNIOB U TEM NPOrPAMMbI Beero Koutpoabubie | Ipakruueckue
padoThI padoThI
1. | BBeneHue B CTEpEOMETPHUIO 10
2 [Ipsimbie " TUIOCKOCTH B MIPOCTPAHCTRBE. 12 1
TTapannenbHOCTh NPSAMBIX M TJIOCKOCTEH.

3. | IlepneHAMKYISIPHOCTD NPSMBIX U IIOCKOCTEH 12
4. | Yrnel Mexay OpsIMBIMH U TNIOCKOCTSIMHU 10 1
5. | MHoOrorpaHHuKu 11 1
6. | OO0BeMbl MHOTOTPAaHHUKOB 9 1
7. | IloBTopenue, 0000IICHNE ¥ CUCTEMATHU3aINs 3HAHUHT 4 1

OO11ee KOJUYECTBO YACOB 10 MMPOrpamMMe 68 5 0

11 knacc
N KoJinuecTBo 4acoB Bcero
I /;1 HaunmeHoBaHMe pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IlpakTuueckue
padoThI padoThI

1. | Tena BpanicHus 24 1
2. | O0béMEI Ten 7 1
3. | BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 18 1
4. | [loBTOpenue, 0000IICHNE H CUCTEMATH3aIls 3HAHUH 19 2

OO0111ee KOJUYECTBO YacOB 110 MPOrpaMme 68 5 0

4. Conep:xkanue y4eOHOro npeamera

10 kaace
(68 uacos)

Ilpample u nnockocmu 6 npocmpancmee

OcHOBHBIE TOHATHS cTepeoMeTpun. Touka, mpsiMas, TNIOCKOCTh, pocTpaHcTBO. [loHsATHE 00
AKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrnonoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECs, MNapajlIebHbIE U
CKpeluBaromuecs npsmele. [lapanienbHOCTh NPAMBIX U INIOCKOCTENW B IPOCTPAHCTBE: NapaslieiIbHbIe
IpsIMbIE B IMPOCTPAHCTBE; MApaUIEIIBHOCTh TPEX MPSMBIX; MAapaUIEIbHOCTh MPAMOW U IUIOCKOCTH.
VYTIbl ¢ COHaIpaBJIEHHBIMM CTOPOHAaMU; YroJl MEXKIy NpsMBIMH B IpocTpaHcTBe. IlapamnenbHoCTb
IJIOCKOCTEH: MapajijiebHble TUIOCKOCTH; CBOWCTBA MapajyiedbHbIX IUIOocKocTed. IIpocreitmme
IPOCTPaHCTBEHHBIC (PUTYPHI Ha MJIOCKOCTU: TETPA3p, KyO, Mapajuieienumesn; MoCcTpoeHHe CeUeHU.

[lepneHqUKyISIpPHOCTh OPSAMONW M IUIOCKOCTH: NEPIEHAMKYJSPHBIE MPSIMbIE B NPOCTPAHCTBE,
NpsiMble MapajuiesibHbIEe U IEPIEHANKYIISIPHBIE K JIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTU MPSMON U
IIJIOCKOCTH, TEOPEMA O MPSIMOU MEPIEHINKYIAPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJI MEXKIY
IPSIMOM UM IUIOCKOCTBIO; IBYI'PAHHBIA YIOJ, JUHEHWHBIA yroJl AByrpaHHoro yriua. llepnennukyisap u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 MJIOCKOCTH, MPOEKIUS
¢urypel Ha MIOCKOCTh. llepHeHIUKYISIPHOCTD IUIOCKOCTEH: MPU3HAK MEPIEeHIUKYIIPHOCTH IBYX
mockocteil. Teopema 0 TpEX mepreHIuKyIsipax.

Mmuozocpannuxu

[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOIPAHHHMKA, BBIYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHororpaHHuka. [Ipusma: N-yronbHas mpu3Ma; TpaHH U OCHOBaHUS
MPU3MBIL;, IpsiMasi 1 HaKJIOHHAs TPU3MbI; OOKOBasl M MOJIHAS TOBEPXHOCTh Mpu3Mbl. [lapannenenumnes,
IpSIMOYTOJIBHBIN TMapaiienienumnes U ero cBoiictBa. I[lupammpa: N-yrojpHas nupaMujia, T'paHU U
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OCHOBaHWE MUPaMHIbI; OOKOBas W TMOJHAS TOBEPXHOCTh NHPAMUBI; MPaBUIbHAS M YCEUEHHAS
nupamMuja. JJIEMEHTbl OIPU3Mbl U NUpaMubl. [IpaBuiabHbIE MHOTOTPAHHUKH: MOHATHE MPaBUIBHOTO
MHOTOIpaHHUKA; MpaBUJIbHAS MPU3Ma U MpaBUJIbHASA MUPAMUJIA; TpaBUIIbHAS TPEYrojbHas MUpaMU/Ia
U MpaBUWIbHBIN TeTpasp; KyO. [IpeacTrapnenue o mpaBHIIbHBIX MHOTOTPAHHUKAX: OKTa3p, TOAEKadIP
1 ukocazap. CedeHust NpU3Mbl U TUPAMHU/IBIL.

CummeTpusi B MpPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKHM, HPSAMOHM, IJIOCKOCTH.
DJIeMEHTHl CAMMETPHUH B TUpaMuax, NapauieJenumneaax, NpaBUibHbIX MHOTOTpaHHUKAX.

Brruucnenue 31€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, nuaroHanu, yribel. Ilnomaas OokoBOM
MOBEPXHOCTH W TIOJIHOW MOBEPXHOCTU MPSMON MPHU3MBI, TUIONIAJAh OCHOBAaHHWM, TeopemMa O OOKOBOi
MOBEPXHOCTU MpsMON mpu3Mbl. [lnomane OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH IPABHIBHON
NUpaMUJIbl, TeOpeMa O Iuioniaau yceu€HHoil mupamuzbl. [lonstue 06 o0béme. OOBEM mUpamMubI,
MIPU3MBL.

[TogoOubie Tema B mpocTpancTBe. COOTHOIIEHUS MEXKIY IUIOMIAASIMH TIOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 kaace
(68 uacos)

Tena epawenusn

[Munuaapudeckass MOBEPXHOCTh, OOpa3ymoliue IIMHIPUYECKON  IMOBEPXHOCTH, OCh
WIMHIpUYecKol moBepxHocTH. LumuHap: ocHoBaHUS M OOKOBasi MOBEPXHOCTh, 00pa3yrolas U OCh;
TUIOMIA/Ib OOKOBOM U MOJTHON TTOBEPXHOCTH.

Konunyeckass mOBEpXHOCTb, 0Opa3ylolMe KOHMYECKOH TMOBEPXHOCTH, OCh M BepIIMHA
KOHUYECKOW moBepxHOcTH. KOHYC: OCHOBaHME U BEpIKHA, 00pa3yromasl ¥ OCh; TUIOMIAlb OOKOBOH U
MOJITHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasylolide | BBICOTa; OCHOBaHUS W OOKOBas
MOBEPXHOCTb.

Chepa um map: ueHTp, paauyc, IuUameTp; IUIOLWAAb IOBEPXHOCTH cdeprl. B3aumHoe
pacnosoxkeHue cepbl U MIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; Mmiomanb chepsl.

N3o006paxeHnue Ten BpalleHUs Ha MI0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCA.

KoMOuHanmu ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA OKOJO cepsr;
cdepa, BliMcaHHAsi B MHOTOTPAaHHUK, UJTU TEJIO BPAIICHHUS.

[Tonsatue 06 06bEme. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 06 00BEME MPSIMOYTOIBLHOTO
napajuiesienunena u cieAcTsus u3 He€. O0bEM HMIMHApa, KoHyca. O0bEM mapa u TIomaas chepsol.

[Tomobupie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenns nunuHapa (mapauieTbHO U MEPIEHAUKYIISIPHO OCH), CEUeHUsI KOHYca (mapauieTbHOe
OCHOBAHUIO U IPOXOJSIIee Yepe3 BEPIINHY), CEUSHHUSI 11apa.

Bexkmopul u koopounamut 6 npocmpancmee

Bekrop Ha miockoctu u B npoctpaHcTBe. CI0KEHHE M BBIUUTAHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uyucino. Pasnoxenwe BekTopa 1o TpEéM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajjiejacnuicaa. Pemienue 3aaa4, CBA3aHHBIX C NMPUMCHCHUCM IIpaBUJI I[GI’ICTBHIE C BCKTOpaMHu.
[IpsamoyrosnbHasg cucteMa KOOpAUWHAT B mpocTtpaHcTBe. Koopauuarsl BekTopa. [Ipocreitiue 3agaun B
KOOpAMHATax. Yroia Mexay Bekropamu. CKajspHOE NpOU3BEACHHME BEKTOPOB. BrlumcieHue yrios
MEXy IPSIMBIMU M TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIH METOJ MpPU PEHICHUH NeOMETPUUYECKHUX
3a/1au.
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPHU >

10 KJjiIACC
Jara
Ne i/ Tema ypoxa Tlxanupye NPOBeICHU
Maf 1aTa a
1. Beeoenue ¢ cmepeomempuio 10 yacos

OCHOBHBIC TTOHSITHS CTCPCOMCTPUM: TOYKA, IpsAMad, MIOCKOCTh,
MMPOCTPAHCTBO. HpaBI/ma 1/13o6pa>1<eHI/1;1 Ha PUCYHKaX:

L 1 M300paKEeHHSI TUIOCKOCTEH, MapalyIebHBIX TPSIMBIX (OTPE3KOB),
CepeMHBI OTPe3Ka

2 5 [NonsiTus: mepecekaroIuecss IUIOCKOCTH, —TEPECEKArOIIUecs
npsiMasi ¥ TWIOCKOCTh

3 3 [lomsTua: mepecekaromuecss IUIOCKOCTH, —IIEPECEeKaronecs
MpsiMasi ¥ INIOCKOCTh

4 4 3HaKOMCTBO c MHOTOTPaHHUKAMH, U300pakeHUe
MHOTOTPaHHHUKOB Ha PUCYHKAX, Ha TIPOCKIIMOHHBIX YePTEIKAX

5 5 HauanpHble cBemeHms 0 KyOe W mHpaMuie, UX pPa3BEPTKU U
Moenu. CeueHrsi MHOTOTPAaHHUKOB

6 6 HavaneHbie cBeneHust 0 KyOe W MUpaMuie, WX Pa3BEPTKUA U

' Mozenn. CeueHnsi MHOTOTPAaHHHUKOB

7 7 [lorsiTne 00 aKCHMOMATHYECKOM IIOCTPOCHHH CTEPEOMETpPHUU:
AKCHOMBI CTEPEOMETPHH U CIIC/ICTBUS U3 HUX

8 8 [onsitue 00 akKCMOMAaTHYECKOM ITOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHH H CIISACTBHUS U3 HUX

9 9 [lorsitTne 00 aKCHMOMATHYECKOM ITOCTPOCHHH CTEPEOMETpPHUU:
AKCHOMBI CTEPEOMETPHH U CIIC/ICTBUS U3 HUX

10. | 10 [onsitue 00 aKCMOMATHYECKOM ITOCTPOCHUU CTEPEOMETPUU:

AKCHUOMBI CTCPEOMETPUH U CICACTBUA U3 HUX

2. Ilpaimste u naockocmu ¢ npocmpancmee. Ilapannenvnocmos npamvix u
naockocmeii 12 yacoe

Bzaumnoe PacCnoJIOKCHUC IpAMBIX B MMPOCTPAHCTBC!

[Ipocreiimme mnpocTpaHCTBEHHbIE (UTYpHl Ha IUIOCKOCTH:
TeTpa’Ip, Ky0, mapasuiesenuIesa

1L L NepeceKaronIrecs, napauielbHble U CKPEIIMBAIOIINECS TTPSIMbIE
[TapannenbHOCTh MOPSIMBIX M IIJIOCKOCTEM B MPOCTPAHCTBE:

12. | 2. | mapajienbHBIC NIPSAMBIE B MMPOCTPAHCTBE; MAPAUICIBHOCTh TPEX
TIPSIMBIX

13, 3 [TapannenbHOCTh MOPSIMBIX W IIJIOCKOCTEM B MPOCTPAHCTBE:
ITapanneabHOCTh NPSIMON U MIIOCKOCTU

14. | 4. | Yrusl c coHanpaBIeHHBIMU CTOPOHAMH

15. 5. | Yron Mexay npsIMbIMH B TIPOCTPAHCTBE

16. 6. | Yrom Mexay npsIMBIMH B IPOCTPAHCTBE

17. 7. | INapamieapHOCTh INIOCKOCTEH: IMapaIeaIbHbIC INTIOCKOCTH

18. 8. | CpoiicTBa mapauIeabHbIX IOCKOCTEH
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19.

20. | 10. | IlocTpoeHue ceueHui

21. | 11. | IlocTpoeHue ceUeHUI

KOHTpOJ'IBHaSI pa60Ta oo TEMC <<Hp$IMBIe n IINIOCKOCTH B

22. | 12 npocTtpaHcTie. [lapaninenbHOCTh NPSIMBIX M MIIIOCKOCTEN»

3. llepnenoukynaprnocmo npAMbIX U NJI0CKOCHEll 12 yacoes

23, 1 [TepieHANMKYASIPHOCTH pAMON u TJIOCKOCTH:
MIEPIICHINKYJISPHBIC MPSIMbIC B IPOCTPAHCTBE

24. 2. | llpsiMble napajuienbHbIE ¥ IEPIICHIUKYIISIPHBIC K TUNIOCKOCTH

25. 3. | [IpsiMbie napaJuiebHbBIC U MEPICHAUKYIISPHBIC K TNIOCKOCTH

26. | 4. | Ilpu3Hak NepHeHIUKYISIPHOCTH MPSIMON M IJIOCKOCTH

27. 5. | IIpu3HaK NepreHIUKYISIPHOCTH IPSIMOU 1 TUIOCKOCTH
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28. 6. | Teopema o mpsIMOH MEPIEHANUKYIISPHOHN MIOCKOCTH

29. 7. | Teopema o npsIMON MEPICHINKYJISIPHON IIOCKOCTH

30. 8. | Teopema o mpsIMOH MEPICHINKYJIIPHON IIOCKOCTH

31 | 9 [MepnieHaukyasp u HAIOHHEIC: PACCTOAHHE OT TOYKH [0
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10 TNIOCKOCTH

2 |10 [epnenmukynsp u HAUIOHHEIC: PACCTOSHAE OT TOUKH JI0
TJIOCKOCTH, PACCTOSIHHE OT MPSIMOH 10 TUIOCKOCTH

33 |11 [MepnieHaukyasp u HAIOHHEIC: PACCTOAHHE OT TOYKH [0
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10 TNIOCKOCTH

2 | 12 [epnienmukynsp u HAUIOHHEIC: PACCTOAHAE OT TOUKH JIO0
TUIOCKOCTH, PACCTOSTHHE OT MPSIMOH 10 TUIOCKOCTH

4. Yenvt mestcdy npamvimu u ni1ocKocmamu 10 yacos

35. 1. | Yrusl B IpoCTpaHCTBE: YIod MEXKAY IPSIMON U TNIOCKOCTHIO

36. 2. | AByrpaHHbI# yrodj, TMHEHHBIA YTOJI ABYTPAHHOTO yIiia

37. 3. | JIByrpaHHbIi yroJj, JMHEHHBINH yroJ ABYIPaHHOTO yria

38 4 [TepieHAMKYASPHOCTH nnocxgcmﬁ: MIpU3HaK
MIEPIICHIUKYJIIPHOCTH JIBYX TIOCKOCTEH

39 | 5 [MeprieHTUKYAAPHOCTD HJ‘IOCK?CTeﬁi MPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEH

40. 6. [TepieHAMKYASIPHOCTH nnocxgcmﬁ: MIPU3HAK
MIEPIICHINKYIISIPHOCTH JIBYX TIOCKOCTEH

41. 7. | TeopeMa o TpEX MEPIEHANKYIISIPAX

42. 8. | Teopema o TpEx MepHeHIUKYIIIpax

43. 9. | Teopema o TpExX MepPHECHIUKYIIIpax

| 10 KonrtponbHas padota o TeMam «IlepreHaAuKyIIpHOCTD MPAMBIX
M TI0CKOCTEH» M «YTIIbI MEXKY TPSIMBIMH U TIOCKOCTIMI»

5. Muozozpannuxu 11 uacoes
IMousiTre MHOTOTPaHHHUKA, OCHOBHEIC AIIEMEHTHI

45, 1. | MHOTOTPaHHHWKA, BBIMYKJIbIC W HEBBIMTYKIIbIE MHOTOTPAHHHUKH,
pa3BépTKa MHOTOTPAaHHHKA
[Mpusma: n-yrospHas Npu3Ma; TPaHW M OCHOBaHUS IPU3MBI,

46. 2. | mpsiMas ¥ HaKJIOHHAs NMPU3MbI; OOKOBAs U IOJHAS TOBEPXHOCTh
MPU3MBI

47 | 3 Hapvannenennnea, MPSMOYTOJBHBIN  TapajuleNienunes] W ero
CBOWCTBA
IMupamunma: n-yroipHas THpaMuia, TPaHH W OCHOBaHUE

48. 4. | mupamMuapl; OOKOBas H TIOJHAS TOBEPXHOCTh MHPAMUJIBI;
MPaBUJIbHAS M yCCUEHHAS MTUpaMHIJIA
[lpaBunbHBIE ~ MHOTOTPaHHHKH:  TIOHSATHE  MPAaBHIBHOTO

49, | 5, |MHOTOTpaHHNKA; NPABIUIbHAS IPU3MA U NPABIUIbHAS THPAMIR;
MpaBUJIbHAS TPEYTOJibHAS MUPAaMHA M TPABUIBHBIA TETPasap;
Ky0

50 | 6 [IpencraBieHne O MPaBWIBHBIX MHOTOTPAaHHHKAX: OKTAdIp,
JOACKadAp M UKOCAdIP
CumMMeTpus B MIPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH,

51. 7. | IpAMOM, IUIOCKOCTH. OJEMEHTHI CHMMETPHHM B MHpaMHUAax,
napajuiesenuIeIaX, IPaBUIbHBIX MHOTOTPAHHUKAX

50 | g BhIunciieHre 3JIEMEHTOB MHOTOTPAaHHHUKOB: p&Opa, JUArOHAIH,
YTJIBI
[Tnomane OOKOBOW IMOBEPXHOCTH MW IIOJIHOM IOBEPXHOCTH

53. 9. | npsMo¥ mpM3MBI, IUIOIIAAb OCHOBAHWUH, TeopeMa O OOKOBOM
MOBEPXHOCTH MPSIMOM MIPU3MBI
[Tnomane GOKOBON MOBEPXHOCTH M TOBEPXHOCTU MPABUILHOU

54. | 10. | nupamuapl, TeopeMa O IUIOMAAM OOKOBOM IMOBEPXHOCTH
yCeUEHHOU MUpaMUIbl

55. | 11. | KonTposabHas padboTa o teMe «MHOrorpaHHUKI»

6. Q0béMbl MHO202PAHHUKO8 9 yacos

56. | 1. | Homsitue 06 06béMe
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57. 2. | O0pém upamMuIb!

58. 3. | O0BéM nupamMuIb!

59. 4. | O0béM nUpaMuIbl

60. 5. | O0Bém upamMuib!

61. 6. | O0BEM mpu3MBI

62. 7. | O0BEM mpu3MBL

63. 8. | O0BéM mpu3MeI

64. 9. | KonrtpossHas padota 1o reMe «O0bEMbI MHOTOI'PAaHHHKOB»

1. Iloemopenue, 0606uienue u cucmemamu3ayus 3HaAHUil 4 uaca

65, 1 [NoBTOpeHue, 0000111eHHE, CHCTEMATU3ALIHS 3HaHHUH.
ITocTpoeHue ceueHnii B MHOTOTpaHHUKE.
IToBTOpEHUE, 00o001IcHHE, cucTeMaTu3aIus 3HAHUM.

66. | 2 BI:I‘lI/ICj'IeHI/Ie PacCTOSHUI: MEXTy ABYMS TOYKaMH, OT TOYKH JIO
MPSIMOH, OT TOYKH JIO TUIOCKOCTH, MEXAY CKPEUTUBAOIIIMMUCS
MPSIMBIMA

67. | 3. | Hrorosas KOHTpoJbHAs padoTa
[ToBTOpEHue, 0000mIeHNEe cHUCTEeMaTH3aIus 3HaHUI.

68. | 4. Brraucnenue YIJIOB: MEXY CKPCIIMBAIOMNMHCS NPAMBIMH,
MEXJy TPSAMOH H TUIOCKOCTBIO, JIByTPaHHBIX YTIIOB, YTJIOB
MEXJTy TUIOCKOCTSIMU
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KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPHU >

11 KlTACC
Ne n/m Tema ypoka Taanupye Aata
Masi 1aTa npoBeaeHus
1. Tena epawenusn 24 uaca
1 1 Cdepa u map: ueHTp, paauyc, AMaMeTp; IIOMaab MOBEPXHOCTH
chepbl
2. 2. | YpaBHenue chepsl
3. 3. | YpaBuenue cdepsl
4 4 BsaumHoe pacmonoxenue cdepsl U IUIOCKOCTH; KacaTellbHast
' " | IIOCKOCTH K cepe; mIomaasb chepsl
5. 5. | HU3o0paxxenue cdepsl, 1apa Ha miockoctu. CedeHus mapa
6. 6. Hunuaapuyeckas MOBEPXHOCTS, 06Pa3ym1une OUTMHIPHYECKON
MOBEPXHOCTH, OCh IMJIMHAPUYECKON OBEPXHOCTH
7 7 [unmuaapuyeckas TOBEPXHOCTS, 06Pa3ymmne UITAHIPAYECKON
MOBEPXHOCTH, OCh IIHJIHHIAPUYECKON TOBEPXHOCTH
8 8 Hunuaap: ocHOBaHHMA M OOKOBasi TIOBEPXHOCTh, OOpasyrouiasi u
' " | ock; wioma s OOKOBOW U MOJIHOM MOBEPXHOCTH
9. 9. | M3o0pakeHue NUIMHIPA HA TNIOCKOCTH. Pa3BépTka muuHapa.
10. | 10. Ceuennss nmnuHApa  (TUIOCKOCTHIO,  TAPAUICIBHOW WU
MIEPIICHIUKYJISIPHON OCH IIMITUH/IPA)
11 | 11 Konnyeckass =~ mOBEpXHOCTb, o6pa3y50mne KOHUYECKOM
MOBEPXHOCTH, OCh ¥ BEPIITHHA KOHUYECKOW MOBEPXHOCTH
12 | 12 Konyc: ocHoBanMe W BepiInHA, 0Opa3syromias W OCh; IUIOMIAIb
OOKOBOH M MOJTHOM MOBEPXHOCTH
13 | 13, Konyc: ocHoBanue u BepmnHa, oOpasyromas U OCh; IUIOMAAb
OOKOBO# M MOJHON MOBEPXHOCTH
14 | 14, Yceu€HHBIA KOHyC: OOpasyroue W BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh
15. | 15. | UzoOpakeHne KoHyca Ha INIOCKOCTH. Pa3BépTka KoHyca
16. | 16. Ceuenns kKoHyca (IDIOCKOCTBIO, MMAapajuIeILHOW OCHOBAHHIO, M
TUIOCKOCTbHIO, MPOXOJIAIIEH Yepe3 BepIInHY)
17. | 17. | KomOuHauus Ten BpameHus 1 MHOTOTPaHHUKOB
18. | 18. | MHOrorpaHHuK, OIIMCAHHBIA OKOJIO cepbl
19. | 19. | MHOrorpaHHHUK, OIIMCAHHBIA OKOJIO cepbl
20. | 20. | Cohepa, BrucaHHas B MHOTOIPaHHHUK WJIHM B TEJIO BpAIICHHUS
21. | 21. | Pemienue 3ama4
22. | 22. | Pemenue 3amau
23 | 23 [loBropenne, 0000UmIEHHE, CcHUCTEMaTH3alUsl IPOIIEHHOTO
MaTepuana o teme «Tena BpaieHus
24. | 24. | KourpossHas padoTa 1o Teme «Tena BpamieHus»
2. Obvemul 7 uacos
25. 1. | Tlonstre 06 06bEMe. OCHOBHEIC CBOHCTBA OOBEMOB TN
O6Bem PSMOYTOJIEHOTO napajiesnenumnesa. ObBem
26. 2. | IpAMOYTOJIbHOM HPU3MbI, OCHOBaHHUE KOTOPOH MPSIMOYIOJIBHBIN
TPEYTOIbHUK
27. 3. | O0béM mpsiMOi TPU3MBI, HMIIMHAPA, KOHYyCa
28. | 4. | O0béM mapa u mwiomanb chepsl
29, 5 [TogoOubie Tenma B NPOCTPAHCTBE. COOTHOIIIEHUST MEXITY
TUIOINAISIMU TIOBEPXHOCTEH, 00hEMaMU MOTOOHBIX Tell
30. 6. | Pemenue 3amau.
31. 7. | KonrponbHas pabota o TeMe «O0BbeMbI Te
3. Bekmopul u Koopounamol 6 RPOCHMPAHCHIe 18 uacos
32. | 1. | Housrue Bexropa
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33. 2. | BekTop Ha INIOCKOCTH M B IPOCTPAHCTBE

34. 3. | CnoxeHue U BEIYUTAHUE BEKTOPOB

35. | 4. | YMHOKEHHE BEKTOpa Ha YHCIIO

36. | 5. | PasnmoxeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOpaM

37. 6. | [IpaBuio mapauienenunena

8 | 7 Perrenue 3aa4, CBSI3aHHBIX ¢ IPUMEHEHUEM TIPABUIT ACHCTBHHN C
BEKTOpaMH

39, 8 KoopauHaTHO-BEKTOPHBIN METO/I npu pelieHuu
TCOMETPHUYCCKHX 3a/1a4

0 | 9 KoopanHaTHO-BEKTOPHBIH METOJ npu peleHnn
TeOMETPHUYECKHX 32144

41. | 10. | IlpsmoyrojpHasi cHCTEMa KOOPJIMHAT B MPOCTPAHCTBE

42. | 11. | KoopauHaTsl BEKTOpa

43. | 12. | Ilpocreiinne 3a1a4i B KOOpJMHATAX

44, | 13. | Yroux MeKIy BEKTOpaMH

45. | 14. | CxanspHOE IPOU3BEICHIE BEKTOPOB

46. | 15. | BeluncieHue yrioB MEXAY NPsIMBIMU M IUIOCKOCTSIMH

47. 16. | Pemenue 3amau

48. | 17. | PemieHue 33124 NOBBIIICHHON CIIOKHOCTH

49 | 18, KontponbHas pabora mo TemMe «BeKTOpsl M KOOPAMHATHI B
MIPOCTPAHCTBE

4. Ilosmopenue, 06006uienue u cucmemamu3zayus 3HAHU 19 uacos

50. 1 [MoBTOpenne, 0000mICHWME W  CHUCTEMaTH3alMs  3HAHMIA.
OcHoBHbIC GHTrypsl, (haKThl, TCOPEMBI Kypca IJIAaHUMETPHH

51 2 [ToBTOpeHne, 0000IICHHME ©  CHCTEMAaTH3alMs  3HAHH.
W3MepeHne reoMeTpUIeCKUX BETUIMH

50 3 [MoBTOpenne, 0000mICHWE W  CHUCTEMaTH3alMs  3HAHMIA.
TpeyronbHUKH, YETHIPEXYTOIbHUKH

53, 4 [ToBTOpeHne, 0000IICHHME ©  CHCTEMAaTH3alMs  3HAHH.
OKpPY)KHOCTb ¥ KPYT

54 5 [MoBTOpenne, 0000mIeHWE W  CHUCTEMaTH3alMs  3HAHMIA.
I'eomeTpuyecKkre NOCTPOEHUS

55, 6. [ToBTOpeHne, 0000MIeHNEe U CUCTeMAaTH3aIs 3HAHUA. DUTYPHI
Ha MI0CKOCTH. MHOTOYTOIbHUKH

56 | 7. IToBTOpeHMe, 0600IICHNE U CHCTeMaTHU3aIus 3HaHu#. [Ipsambie u
TJIOCKOCTH B TIPOCTPAHCTBE

57, 8 [ToBTOpeHMEe, 0000IIEHNE M CHCTEMAaTH3allds 3HAHWM. 3agadu
MIAHUMETPHUN M METOMIBI X PEIICHHUS

58, 9 [MoBTOpenne, 0000mIeHWME W  CHUCTEMaTH3alMs  3HAHMIA.
OcHoBHbIC (Hrypsl, (haKThl, TEOPEMBI Kypca CTEPEOMETPHHI

59 | 10. [ToBTOpeHue, 0000IIICHHE U cHcTeMaTH3alvs 3HaHui. [IpsmMbie 1
MJIOCKOCTH B IPOCTPAHCTBE

60. | 11. IToBTOpeHue, 0000IICHHE W cHUCTeMaTH3anus 3HaHuil. Tema
BpallleHus, 00beM

61. | 12. | [loBTrOopeHue, 0000OIICHIE U CHCTEMATH3AIMs 3HAHUH. BeKkTOpBI

62 | 13, Ob6o0matoniee  TOBTOPEHHUE nongmﬁ U METOJIOB Kypca
TCOMETPHH, CUCTEMATH3AIIMS 3HAHUH.

63 | 14. O0o061aromiee MOBTOPCHHE nongmﬁ U METOOOB Kypca
TCOMETPHH, CUCTEMATH3AIMS 3HAHUH.

64. | 15. | UroroBas KoHTposibHas paboTa

65. | 16. | UroroBas KoHTposnbHas paboTa

66. | 17, AHanH:;“ omunbok, gomymieHHbIX B KP. PelieHue aHanormyHbix
3aJ]aHui|
HcTopusi pa3BUTHS CTEPEOMETPUH Kak HAayKH U e€ pojb B

67. | 18. | pa3BUTHUHM COBPEMEHHBIX HHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI
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IIpoBepsiemble TpeOOBaHMS K Pe3y/IbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOI IPOrpaMMbl

10 kacc
Kon . .
IDOBEDSIEMOro IIpoBepsieMble MpeIMeTHbIC pPe3yJbTAThI OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOMH
ponep NMporpaMMbl cpeaHero ooiero 06pa3oBaHus
pe3yJbTaTa
7 I'eometpus
7.1 OneprupoBaTh NOHATUAME: TOUKA, IIPSMasi, MIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX MPHU PEIICHIH TeOMETPHIECKUX
' 3a1a4
73 OneprpoBaTh MOHATHUSAMHU: NapaUIENbHOCTh W NEPIEHANKYISPHOCTh MPSAMBIX H
' IIJIOCKOCTEN
7.4 KnaccudunmpoBats B3aMHOE pacTOI0KEHHUE MPSIMBIX U TNTIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh TOHATHUSAMHU: JABYTPAHHBIA yTroJjl, TPaHW JBYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOTO YTJIa, JMHEWHBIA YTOJI IBYTPAHHOTO YIJa, TpagycHas Mepa IABYIPAaHHOTO
yria
76 OmnepupoBaTh MOHATUSIMHU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIIbI MHOTOTPAaHHUK,
' 9JIEMEHTHI MHOTOTPAHHUKA, TIPABUIIHHBIN MHOTOTPAaHHHUK
77 PacrioznaBaTh OCHOBHBIE BHBI MHOTOTPAaHHUKOB (MHMpamua, MPU3Ma, MPSMOYTOIbHBIH

napaJuiesIeuIe], Kyo)

KHaCCI/I(i)I/ILII/IpOBaTB MHOT'OI'paHHUKH, BBI6I/Ipa$I OCHOBaHHUA  JIA KJ'IaCCI/I(l)I/IKaLII/II/I
7.8 (BBIHYKHBIC M HEBBIITYKJIBIC MHOI'OI'PpaHHHKH, IIPAaBUJIBHBIC MHOTI'OT'PaHHUKH, IIPAMBIC U
HAaKJIOHHBIC IIPU3MBI, Hapannenem/memﬂ)

7.9 OneprupoBaTh NOHATHSAME: CEKYIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
7.10 OOBACHITH TPUHLIHUITBI TOCTPOCHHSI CEUEHUI MHOTOTPAHHUKOB, UCTIONIB3YsI METO CIIECJIOB
711 CTpouTh ce4eHHUs] MHOTOTPAaHHUKOB METOZOM CJIE/IOB, BBITIOJHATH (BBIHOCHBIE) MJIOCKHE
' YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y
Pemarp 3amaum Ha HaXOXKJEHHE TEOMETPUYECKHMX BEIUYMH MO0 O00pas3lmaM WiH
712 aIrOpuUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKHE METOBI TIPH PEIICHNH CTaHAAPTHBIX
' MaTeMaTHYECKHX 3a/1a4 Ha BHIYMCICHUE PACCTOSHUN MEXy ABYMS TOUKaMH, OT TOYKH JI0
MIPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MKy CKPEIINBAIOITUMICS MTPSIMBIMHU
Pemartp 3amaum Ha HAXOXKJEHWE T'E€OMETPUYECKHMX BEIUYMH MO0 O00pas3lmaM WiH
713 aNrOpuTMaM, TIPUMEHSS U3BECTHBIE aHATUTUYECKHE METOBI TIPH PEIICHNH CTaHAAPTHBIX

MAaTCMATHYCCKUX 3a/ilad Ha BBIYUCJICHUC YTJIOB MCKAY CKPCIIMBAOUIMMUCA MPSIMBIMU,
MECXKIOY HpﬂMOﬁ " IJIOCKOCTBIO, MEXKIY ITJIOCKOCTAMHU, IBYT'PAHHBIX YTJIOB

Brruncnsats 00bEMBI U TITONIAAM TTIOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpHU3Ma, THPAMUA) C
7.14 MpUMeHEeHUEeM (POpPMyII, BBIYUCIATH COOTHOIICHUS MEXIYy IUIOIIAIIMH TTOBEPXHOCTEH,
00BbEMaMU 1OJTOOHBIX MHOTOTPAaHHUKOB

715 OnepupoBaTh MOHATHAMHU: CHUMMETpPUS B IPOCTPAHCTBE, IEHTP, OCh U IUIOCKOCTb
' CUMMETPHUH, LIEHTP, OCh U TIIOCKOCTh CHMMETPHUHU (PUTYPBI

W3Bnekarp, mpeoOpa3oBBIBaTh M MHTEPIPETHPOBATh WH(OPMAITHIO O MPOCTPAHCTBEHHBIX

7.16
reOMEeTPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekax U PUCYHKaxX
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HpI/IMeHSITL TCOMCTPUYICCKUC (baKTBI I pelICHUsl CTCPCOMCTPUUYCCKUX  3a/ad,

7.17 MPEIOJIATAIONIMX HECKOJIBKO IaroB PEHICHUs, €CIM YCJIOBUS NMPHMEHECHHUs 3aJlaHbl B
SBHOM (hopme
718 [IpumeHsATh TPOCTEHIINE TPOrpaMMHBIE CPEICTBA M DICKTPOHHO-KOMMYHHKAIIMOHHBIC
' CHCTEMBI IIPH PEILICHUN CTEPEOMETPUIECKUX 3a1ad
719 [MpuBoAMTH TpPHMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPHPOAE U IKU3HH,
' pacro3HaBath MPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[MpuMeHsITh TONyYeHHBIC 3HAHMS Ha TPAKTHKE: aHAIW3UPOBATH PEajbHbIC CUTYallud |
NPUMEHITh M3YYCHHBIC TMOHATHS B TMpOLECCE IOMCKA pPEUICHUS MaTeMaTHYeCKU
720 c(OpMYITMPOBAaHHON MPOOJIEMBI, MOJCIUPOBATh pEajbHBIC CHUTYallMHd Ha S3bIKE T'€0-
' METPHH, WCCIEIOBATh TOCTPOCHHBIC MOJICNIM C HCIOJIb30BAHUEM T'€OMETPUYCCKUX
HNOHATUI M TeopeM, ammapara aiareOpbl, peliaTh NMPAKTHYECKUE 33/1a4d, CBSI3aHHBIC C
HaX0KJICHUEM I'€OMETPUYCCKUX BEITMYNH
11 knacc
Kon . .
DOBEDSIEMOIO IIpoBepsieMble NpeIMeTHBIE pPe3yJbTATHI OCBOEHHWsI OCHOBHOW 00pa3oBaTebLHOI
posep MPOrpaMMBl cpe/IHero od1ero 00pazoBaHus
pe3yJbTaTa
6 I'eomeTpus
OmnepupoBaTh MOHATUSIMH: IITHHIPUYECKAs IOBEPXHOCTh, 00pa3yoLIie HUINHAPUICCKON
6.1 MOBEPXHOCTH, LWIMHIAP, KOHHWYECKass IOBEPXHOCTh, OOpasylomye KOHHYECKOH
MOBEPXHOCTH, KOHYC, CheprdecKkasi IOBEpXHOCTh
6.2 PacnioznaBath Tena BpameHus (LWIMHADP, KOHYC, cdepa u map)
6.3 OOBSCHATB CTIOCOOBI MOTYYEHUS TEN BPALICHUS
6.4 Knaccuduippopars B3auMHOE pacoioXeHne chepbl U IIOCKOCTH
6.5 OnepupoBaTh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTA, BBICOTA CETMEHTA,
' LIAPOBOM CJIOH, OCHOBaHUE IIAPOBOTO CJIOSI, BRICOTA ILIAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Berancnare 00BbEMBI U IIIOMIAAN TTOBEPXHOCTEH TeNl BpAICHMS, T€OMETPUUCCKUX Tell C
' MpUMEHEHHEM POPMYIT
6.7 OrnepupoBaTh MOHATHAMH: MHOTOTPAaHHUK, BIMCAHHBI B cepy M ONHCAHHBIA OKOJO
' cdepsl, cdhepa, BucaHHas B MHOTOTPaHHUK HJIH TEJIO BPALICHHS
6.8 BBrauciaTh COOTHOIICHHS MEXKTy TUIOIAAIMH HOBEPXHOCTEH 1 00bEMaMH MOAOOHBIX TET
6.9 H300paxkath u3ydaeMbie GUTYPBI OT PYKH U C IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BBINoTHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA
' CBEpXYy, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAIICHUS
6.11 HM3BriexaTh, HHTEPIIPETHPOBATh U MPE0OPA30BEIBATh MH(OPMAIMIO O MPOCTPAHCTBECHHBIX
' TeOMETPUUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTekKaxX U PUCYHKAX
[lpumensaTs reomerpudeckue (axkThl AT PEMICHHS CTEPEOMETPUYECKHX — 3ajad,
6.12 MPEATNONIAraloMuX HECKOJIBKO IIAaroB PEUICHUs, €CIHM YCIOBHS NPUMEHEHHUS 3a/laHbl B
SIBHOM (hopme
6.13 OneprpoBaTh NOHATHUEM: BEKTOP B MPOCTPAHCTBE
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6.14 BrImonHATh IEHCTBUS CIIOKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOpa

' Ha YHUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHHU 00J1aJJal0T

6.15 [TpuMeHsTH MpaBUIIO MapaUIeNenuIea IPU CI0KEHUH BEKTOPOB
OneprpoBaTh MOHATHSIMH: JIE€KAPTOBBHI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOMAYINb
6.16 BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXIY BEKTOPaMH, CKaJIIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILTAHAPHBIE BEKTOPHI
6.17 Haxonute cymMmmy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YMCIIO, YTOJI MEKIY BEKTOPaMU,
' CKaJISIPHOE MPOM3BEIEHHUE, PACKIAIBIBATH BEKTOP TI0 ABYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemate mpocreiiiue reoMeTpUuecKUe 3aaul Ha MPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
' MeToAa
Pemarp 3amaum Ha [qOKa3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHWH W HaXO0XKIECHUE
6.20 TCOMETPUYECKUX BEIUYMH 1O 00pa3liaM WM aJrOpUTMaM, MPUMEHSISI H3BECTHBIC METOJIbI
MIPH PEIICHUH CTAaHAAPTHBIX MaTEMaTHUECKUX 33129
6.21 [IpumenaTs mpocTeimne MporpaMMHBIE CPEICTBA W AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
' CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4
6.22 [IpuBoauTh mHpHUMEpPHl MAaTEMAaTUYCCKUX 3aKOHOMEPHOCTEH B MpUpPOAE U KU3HU,

' pacrto3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B ICKYCCTBE
[IpumeHATs TOMyYeHHbIE 3HAHWS Ha MPAKTHKE: aHAIM3HPOBATh pealbHbIE CHUTyallud M
NPUMCHATh HU3YYCHHBIC TMOHSATHS B TPOLECCE IIOMCKA PEIICHUS MaTeMaTUYECKU

6.23 cOPMYJIMPOBAHHOM MPOOJIEMBI, MOJCTHPOBAThH PEATbHBIE CUTYAIMH Ha SI3bIKE TEOMETPHH,

' WCCIIEIOBATh TOCTPOCHHBIE MOJENH C HCIOIB30BAaHHEM TE€OMETPHUYECKHX MOHATHH U
TeopeM, ammapara anreOpbl, perath NPaKTHYSCKUE 3a/ladyd, CBSA3aHHBIC C HAXOXKICHHEM
FCOMETPUYECKUX BEIUYUH

IIpoBepsieMbie 3JIeMEHTBI COIEPKAHUSA
10 xaace
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
7 T'eomertpus
71 OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsMas, IJIOCKOCTh, TpocTpaHcTBO. [loHsTHE 00
' aKCHOMAaTHYECKOM MTOCTPOEHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBHS U3 HUX
B3auMHOEe pacmoiokeHue NpsSMBIX B IPOCTPAHCTBE: MEPECEKAIOUIUECs, MNapaielbHbIle U CKpe-
uMBaromuyecs npsimble. [lapamiensHOCTh MPSMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE: MapalijiesibHbBIC
79 MIPSIMBIE B TIPOCTPAHCTBE, APALIENBHOCTD TPEX MPSAMBIX, TAPAJUIEIBHOCTD MPSIMOM M TNIOCKOCTH. YTIIBI
' C COHAIpaBJICHHBIMU CTOPOHAMH, YroJ MEXAY MNpsAMBIMA B MpocTpaHcTBe. IlapamnensHOCTh
IUIOCKOCTEH: MapajiedbHble IUIOCKOCTH, CBOMCTBAa HapajUleNbHBIX IIockocTed. I[lpocreiue
MPOCTPAHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, MmapajuieNenure]], OCTPOCHUE CEYCHUI
[lepnieHaAUKYIAPHOCTS MPSIMON M TUIOCKOCTHU: TEPHEHIUKYISAPHBIE MPSMBIE B MPOCTPAHCTBE, MPSIMbBIE
napajieibHble W NEPIECHIUKYISIPHBIE K ITUIOCKOCTH, NPU3HAK NEPICHIUKYISIPHOCTH MpsSMOM U
TUIOCKOCTH, T€opeMa O MPAMON MEePHNEHANKYISIPHOW TIOCKOCTH. YTJBI B IPOCTPAHCTBE: YIOJd MEXIY
7.3 NPSMOMA M TIJIOCKOCTBIO, JABYTPAHHBIM YroJi, JIMHEHHBINA yroja JAByrpaHHOTO yria. llepneHaukynsap u

HAKJIOHHBIC: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSMOM N0 TIOCKOCTH, MPOCKIIUS
(urypsl Ha TWIOCKOCTh. llepneHIMKYISIPHOCTh TUIOCKOCTEH: NPHU3HAK IMEPHEHIUKYISIPHOCTH JIBYX
mockocTen. TeopeMa o TpEX MepreHIuKyIspax
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7.4

IloHsTHE MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHUKA, BBIMYKIBIE W HEBBIIYKJIbIC
MHOTOI'PaHHHKH, DPa3BEPTKAa MHOrorpaHHuka. I[Ipusma: nN-yronpHas mpu3Ma, FpaHM M OCHOBAHUS
MPU3MBI, TIpsiMasi 1 HAKJIOHHAs MPU3MEI, OOKOBas W IMOJHAS TMOBEPXHOCTH Mpu3Mbl. [lapamnenenumnesn,
MpSMOYTOJIbHBIN TapajuleNienuie], U ero cpoiictBa. Ilupammupa: N-yroipHas nupamMuia, TpaHd U
OCHOBaHWE MUpPaMUIbl, OOKOBas M IMOJHAS TOBEPXHOCTh NHPAMHIBL, TPABWIbHAA M yCEUEHHAS
nupaMua. DJIEeMEHTHl MPU3Mbl B nupaMusbl. [IpaBuibHBIE MHOTOTPAHHUKH: MOHSTHE MPABHIBLHOTO
MHOTOT'PpaHHHUKA, PaBUIIbHAS MPU3Ma U IPaBUIIbHAS TUPaMUJIa, IpaBUIbHAS TPEYroJdbHas MUpaMuaa U
MIPaBUIIBHBIA TETpadp, KyO. [IpencraBienue o MpaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, MOACKA AP U
ukocadip. CedeHns MpU3Mbl U MAPAMHUIBI

7.5

CI/IMMCTpI/I}I B TPOCTPAHCTBC: CHUMMCETPHUA OTHOCHUTCIIbBHO TOYKH, HpﬂMOﬁ, IUTIOCKOCTH. JEMCHTEI
CUMMCTPHHU B IIUpaMUax, mapajiicjicnuncaax, npaBuIbHbIX MHOTOTPaHHUKAX

7.6

BrramncieHmne 21eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHainu, yribl. [1nomans 60KOBOW MOBEPXHOCTH
U TIOJHOW TOBEPXHOCTU MPSIMOHN TPU3MEBI, IUIOIAIh OCHOBAHMI, TeOpeMa O OOKOBON MOBEPXHOCTH
npsiMoit ipu3Mel. [Lmomaas 60KOBOW MOBEPXHOCTH M IMOBEPXHOCTH MPABUIIBHON THPaMUJIBI, TEOpEMa O
momany yceu€unou nmupamuabl. [lorstre 06 00pémMe. OOBEM TUPaMHIBI, IPHU3MBI

7.7

ITonoOHBIe Tema B mpoctpaHcTBe. COOTHOMIEHWS MEXKIY IUIOMAISIMH ITOBEPXHOCTEH, o0BEMaMu
MOTOOHBIX TeI

11 kiaace

Kon

ITpoBepsieMblii 3J1IeMEHT CO/lePKAHUS

T'eomerpus

6.1

Hunuanpuyeckas  MOBEPXHOCTh,  00Opa3ywoIiue  IMWIMHIAPUYCCKOW  TOBEPXHOCTH,  OCh
MWIAHAPWYIECKOW MOBEpXHOCTH. L{MnmmHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH, 0Opasyromas u
OCB, IUTOIATh OOKOBOW M TIOJTHOM IMTOBEPXHOCTH

6.2

Konuueckas moBepXHOCTh, 00pa3yoNue KOHHYECKOW MOBEPXHOCTH, OCh U BEPIIUHA KOHUYECKOM
noBepxHOCTH. KOHYC: OCHOBaHWE W BepIlHA, 00pa3yromas U OCh, IUIOMAAs OOKOBOM U TMOIHON
MTOBEPXHOCTH. Y CEU€HHBIN KOHYC: 00pa3yIolie U BRICOTa, OCHOBAHUS U OOKOBAs IIOBEPXHOCTH

6.3

Cdepa u map: neHTp, paanyc, TuaMeTp, IUIOMaas MOBEPXHOCTH cdephl. B3auMHoe pacmnonoxeHue
chepbl U IMII0CKOCTH, KacaTelIbHas TUIOCKOCTh K cdepe, TUomas cheps

6.4

M3o0pakeHue Te BpalleHNs Ha TI0CKocTH. Pa3BEpTKa MuIMHIpa U KOHyCa

6.5

KombOunanny Ten BpameHHs W MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OIMWCAHHBIN OKOJIO Cdephl,
cdepa, BIUCaHHAsE B MHOTOTPaHHUK, WK TEJIO BPAIlCHUS

6.6

IToustne 06 06béme. OCHOBHBIE CBOWCTBA 00BEMOB Ted. Teopema 00 00BEME MPSIMOYTOIBHOTO
napajuieenuneaa u cieacTeus us He€. O0bEM HuauHapa, KoHyca. O0bEM Iapa ¥ IIomaab chepbl

6.7

ITomoOubIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXY IDIOMIAASMUA MOBEPXHOCTEH, 00BEMamMu
IMOJOOHBIX TEN

6.8

CeueHnns nmnuHApa (MapajuIeIbHO W NEPIICHIUKYISPHO OCH), CEUCHHS KOHyca (TapajijieibHOe
OCHOBAHUIO W MPOXO/IAIICe Yepe3 BEPIINHY), CCUCHHUS IIapa

6.9

Bexkrtop Ha miockocT U B pocTpaHcTBe. CI0KEHUE U BHIYMUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPa
Ha 4ucno. PaznoxeHue BeKTopa 1O TpEM  HEKOMIUIAaHApHBIM  BekTopam. IIpaBuio
napajuienenunesa. Pemmenne 3agad, CBI3aHHBIX ¢ MPUMEHEHUEM MPABWII AEHCTBUN C BEKTOPAMH

6.10

IIpssmoyronbHas cuctema koopauHaT B pocTpaHcTBe. Koopaunate! BekTopa. [Ipocreiimme 3anaun
B KOOpAMHATaX. YTOJI MEXTy BeKTopaMH. CKalsipHOE MPOU3BENECHUE BEKTOPOB. BrIunciaenue yrios
MEXIY MpsSMbIMH M  IJIOCKOCTAMH. KoOOpAMHAaTHO-BEKTOPHBI METOA MPU  pEIICHUU
TEOMETPHUYECKUX 332
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IIposepsiembie Ha EI'D no maremaTnke Tpe0OBaHUS K Pe3yJibTaTaM OCBOEHHUSI OCHOBHOM

Kon
NMpoBepseMOro
TpeOOBaAHMS

o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

IIpoBepsiemble TpeOoBaHMA K TPeAMETHBIM pe3yJbTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMbI CpeIHero 0011ero oopa3oBaHus

Bragenne MeTonamMu ToKa3aTeNbCTB, AITOPUTMAMU PEIICHUS 33]1a4; YMEHHE (hOPMYITUPOBATh
U OIEpHpOBaTh MOHATHSIMHU: OIpEJACICHUE, aKCHOMa, TeopeMa, CIEACTBUE, CBOMCTBO,
NPU3HAK, JOKa3aTelIbCTBO, PABHOCHWIBbHBIC (OPMYIUPOBKH; MPUMEHITh HWX; YyMEHHE
(hopmynmpoBaTh 00paTHOE W TMPOTHUBOMOJIOKHOE YTBEPXKICHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI,  UCIONB30BaTh  METOJl MATEMAaTUYECKOW  WHAYKIUH;  TPOBOJIUTH
JIOKa3aTeNIbHBIC PacCyKIACHUS NPU PEIICHUH 3a/1a4, OICHUBATh JIOTHYECKYIO MPaBUIBHOCTh
paccyKIeHui; YMEHUE ONepHpOBaTh MOHITUSME: MHOXECTBO, MOJMHOMKECTBO, OIEpaiuu
HaJ MHOXXECTBAMH, YMEHHUE WCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN ammapar Uit
OIHMCaHUs PeajbHBIX MPOLECCOB U SBICHUA W MPU PEIICHUM 3a/1a4y, B TOM YUCIC U3 JPYTUX
yueOHBIX TPEJIMETOB; YMEHHUE ONEPUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN Tpad, JepeBo, IUKI,
rpad Ha IUIOCKOCTH;, YMEHHE 3a/laBaTh M OIHUCHIBATHL Tpadbl Pa3TuIHBIMUA CIIOCOOAMMU;
WCTIOJIb30BaTh rpadbl MPU PEIICHUY 33134

YMeHre omnepupoBaTh MOHSATHSIMU: HATYPalbHOE YHCIO, IEJI0€ YUCIIO, CTENCHb C IIeTbIM
nokKaszareneM, KOpeHb HATypalbHON CTENeHHW, CTENEeHb C palMOHAIBHBIM TI0Ka3aTelieM,
CTETICHb C JICWCTBUTEILHBIM IOKAa3aTelieM, Jiorapu(M dYuciia, CHUHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOTO YHUCIIA, OCTATOK 10 MOYIIIO, PAITMOHAIBHOE YUCIIO, UPPANHMOHAILHOE YHCIIO,
MHOXKECTBA HATYPalbHBIX, UEJNbIX, PAIUOHANBHBIX, JCUCTBUTEIBHBIX 4YHCEI, YyMEHHUE
UCTIOJIF30BaTh MPU3HAKHU JICTUMOCTH, HAMMEHBINNI OOIIMI JeJIUTeNIh U HaUMEHbIIIee o0IIee
KpaTHOE, airopuT™M EBKiIMIa mnpu pemieHWH 3ajJad; 3HAKOMCTBO C  Pa3IMYHBIMU
MO3UIIMOHHBIMU CHUCTEMaMH CUYHUCIICHUS; YMEHHUC BBITIONHATH BBIYHCICHHE 3HAYCHUU U
mpeoOpa3oBaHUs BBIPAXKCHUH CO CTEHCHSIMHM M Jorapudpmamu, mpeoOpa3oBaHus IPOOHO-
palMOHANBHBIX BBIPAKCHUIN; YMEHHE OIEpPHPOBATh MMOHATHIMHU: IIOCIEIOBATEIBHOCTD,
apudmeTryeckas TPOTPECCHS, TEOMETPHUYECKas Iporpeccusi, OeCKOHEYHO YObIBaroIas
TeOMETpHYECKasi TMPOTPECCHs; YMEHUE 3a/aBaTh TOCIIEI0BATCILHOCTH, B TOM YHCIE C
MIOMOIIBIO PEKYPPEHTHBIX (OPMYJT; YMEHHE ONEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COTPSDKEHHBIE KOMIUICKCHBIC YHCTIA, MOJAYJL M apryMEHT KOMILIEKCHOTO 4YHcia, (opma
3aMMCH KOMIUICKCHBIX YHUCeNl (TeoOMEeTpUYecKas, TPUTOHOMETPUYCCKas U anreOpandeckas);
YMETh MPOU3BOJUTH apU(METHUSCKUE ICHCTBUS C KOMIUICKCHBIMU YHCIAMH;, TPUBOIUTH
NpUMeEph UCTIONB30BaHUST KOMIUICKCHBIX YWCEN; ONIEPHPOBATh MOHATHIMU: MATpHIA 2X2 W
3X3, oNpeIeUTENh MATPHITHI, TEOMETPUUCCKUI CMBICIT OITPEICITUTEIISI

YMeHHe omnepupoBaTh MOHATHAMH: pallOHAJIbHBIC, HpPpPalMOHAIbHBIC, MOKA3aTeIbHEIC,
CTETeHHbIe, JorapuMuvecKkne, TPHUTOHOMETPUYECKUE YpaBHEHHS W HEPABCHCTBA, WX
CHCTEMBI; YMEHHE OIEepPUPOBATh MOHITHUAMHU: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMAa YPABHCHUN U HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHHM,
HEPaBEHCTB U CHCTEM; YMEHHE pELIaTh YpaBHECHMsS, HEPABCHCTBA U CUCTEMBI C MOMOUIBIO
pa3IMYHBIX TPUEMOB; pelIaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C MapaMeTpoM;
MIPUMEHATh YPaBHEHHS, HEPABEHCTBA, UX CHUCTEMBI Ul PEIICHHS MAaTeMaTHYeCKHX 3a/1ad U
3aJ1a4 U3 pa3IuHBIX 00JIACTEH HAYKH M PEATbHOU YKHI3HH

YMeHue onepupoBaTh MOHITUAME: (QYHKIHS, YETHOCTh (YHKUINH, TIEPHOANIHOCTh (DYHKIINH,
OTPaHWYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (GYHKIMH, HanOoJblIiee 1
HauMEHbIee 3HaueHHS (YHKIMM HAa TPOMEKYTKE, HENpepbiBHAS (DYHKIUS, aCHMIITOTHI
rpa¢puka QyHKOUHM, TiepBasi M BTOpas MNPOM3BOAHAA (YHKIHUH, TEOMETPHUYECKHH U
(¢u3nUeckuii cMbICT TPOW3BOIHOW, NEpBOOOpa3Has, ONpPEACNEHHBIA WHTErpall; yMEHHE
HAXOAWTh ACHMITOTH Tpaduka (YHKINH, YMEHHE BBIUHCISITE NPOU3BOJIHBIE CYMMBI,
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MIPOM3BEICHNS, YAaCTHOTO M KOMITO3UIIMM (PYHKIMH, HaXOOUTh ypaBHEHHE KacaTelIbHOH K
rpa¢uky (GYHKIUW; YMECHHE HAXOJHTh TMPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIUM, yMEHUE
UCTIONb30BaTh MPOU3BOJHYIO [UIsl HWCCIICAOBaHUS (YHKIMH, HAXOAWTH HAWOOJbIIHNE U
HAUMCHBIIIME 3HAYeHUS (YHKIUH, CTPOUTh Tpa)UKd MHOTOWICHOB C HCIIOJIH30BAHUEM
anmapata MaTEeMaTH4YeCKOro aHaln3a; TMPUMEHSITh NPOU3BOAHYIO JUISI HAXOXKICHUS
HAWIY4IIer0 pEemeHus] B MPHUKIATHBIX, B TOM YHCIE COIMaJbHO-DKOHOMHYECKHX U
(u3muecknX 3a7adax; HaXOIUTh IUIOMIAMA U OOBEMBI (UTYp C TIOMOINBIO HHTErpaia;
MPUBOJUTH MPUMEPHl MATEMAaTUYECKOTO MOJISIIMPOBAHUS C ITOMOIIBI0 AudQepeHImaTbHBIX
YpaBHEHUI

YMeHne onepupoBarh MOHATHUSME: Tpaduk (yHKIMH, oOpaTHas (QYHKIHS, KOMIO3HIIUSI
(hyHKIMH, TUHEHAS QYHKIUSA, KBapaTUIHas QYHKIWS, panuoHaIbHas (YHKITHS, CTeIIEHHAs
(yHKIUSA, TPUTOHOMETPUYECKUE (PYHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIUH,
nokazarenbHas W Jorapupmuueckas (QyHKIMH; yMEHHE CTPOUTh TpadUKd H3YYECHHBIX
(yHKIWH, BBHIMONHATH TpeoOpa3oBaHus Tpa@HKOB (PYHKIHUHA, HCIIONB30BaTh Tpaduku s
W3YYCHUS TPOIIECCOB M 3aBUCUMOCTEH, NP PEIICHUH 33]a4 U3 JAPYTUX YUEOHBIX MPEAMETOB
W 33/1a4 M3 PeabHOW >KHM3HM, BBIpaxaTh (OPMyJaMH 3aBHUCHMOCTH MEXIy BEIMYUHAMU,
WCTIOJIb30BaTh CBOWCTBA M rpauKu (hYHKIMI AJIs pelIeHus] ypaBHEHUI, HEpaBEHCTB U 3a/1a4
¢ IapaMeTpaMu; H300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH MHOKECTBA PELICHHUH YpaBHEHU,
HEPABEHCTB U UX CUCTEM

YMeHue pemrath TeKCTOBBIE 33/1a4 Pa3HbIX THIIOB (B TOM YKCJE HA MIPOIEHTHI, JOIH U YacTH,
Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a7a9d U3 00JIACTH YIIPaBICHUS
JUYHBIMH ¥ CEMCHHBIMU (PMHAHCAMH); COCTaBIATh BBIPAKCHUS, YPaBHEHUS, HEPABCHCTBA U
UX CHCTEMBI MO YCJIOBHIO 3a/Jauyd, MCCIENOBaTh IOJYYEHHOE pEIIEHHE U OLIEHUBATh
MPaBIONONO0HOCTs PE3yNbTAaTOB; YMEHHE MOJAETHPOBATh pEabHBIE CHUTyallMd Ha S3bIKE
MaTeMAaTHKH;, COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCIOBHIO
3aJauu, MCCIEA0BaTh TMOCTPOCHHBIE MOJENIN C MCIOJb30BaHUEM ammapara aireOphl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT

YMeHne omnepupoBaTh TMOHATUSIMH: CpejiHee apudMeTHYecKoe, MenuaHa, HauOoIbliee U
HAUMCHBIIIEE 3HAUCHUS, pa3Max, IUCICPCHUs, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
YMCHHE W3BJICKaTh, MHTCPIPETHUPOBATh WH(POPMAIIHMIO, TPEACTABICHHYIO B TaOIWIaX, Ha
auarpammax, Tpadukax, OTPaKaIoOU[yl0 CBOMCTBAa pEalbHBIX TIPOIECCOB U SIBICHUM;
NPECTABIATH, HHPOPMAIHIO C TIOMOIIBIO TAOMHIl U JUAarpaMM; HCCIIeI0BATh CTATHCTHUECKUE
JlaHHBIC, B TOM YHCIEe C NMPUMEHEHHUEM Tpa)UYecKUX METOAOB U 3JICKTPOHHBIX CPEICTB;
rpaduyecku UCCIea0BaTh COBMECTHBIC HAOIIOJCHHS C MOMOIIBIO JUarpaMM PacCEHBaHUS U
JIMHEWHOW perpeccuu

YMeHHe OnepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT U CIydallHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, YMEHHE BBIYHCISATH BEPOSATHOCTH C HCIOIH30BAHHEM TPapUUICCKUX
METOJIOB; IPUMEHSATH (DOPMYIIBI CIOXKCHHS U YMHOXKCHUS BEPOSTHOCTEH, (OPMYyITy IMOIHOM
BeposiTHOocTH, (Gopmyny beprymm, koMmOuHaTopHbIE (GakTel W (GOPMYIBI, OICHUBATH
BEPOATHOCTH PEaNbHBIX COOBITHH; YMEHHE ONEepHUPOBATh MOHATHUSAMU: CIy4aiHas BEITUYMHA,
pacmpeselieHue BEpOSTHOCTSH, MaTeMaTHYECKOE OXUIAHWE, TUCTICPCUS W CTaHIapTHOS
OTKJIOHCHHE CITy4ailHON BEIMYWHBI, (QYHKIIUU PACIIPEIEICHUS U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOTO W HOPMAJIBHOTO pAacCIpellelIeHnH; yMEHHWE WCIOIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeAeNeHui IS pelieHus 3aa9; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIINX
YHUCENl, METOJbI BBIOOPOUYHBIX HCCIICOBAHWHN; YMEHHE NPUBOJIUTH MPUMEPHI MPOSBICHUSI
3aKOHA OOJNBIIMX YHCENT B MPUPOAHBIX M OOIIECCTBEHHBIX SIBICHUSIX; YMCHHE OIEPUPOBATH
MOHATHSAMHU: COYETAaHHE, TEePeCcTaHOBKA, YWCIO COYETaHW, YUCIIO MEPECTaHOBOK; OMHOM
HrloToHa; yMeHue NpUMEHATh KOMOWHATOPHBIEC (DAKTBI M PACCYKICHHS JIJIsl PEIICHUS 3aj1ay;
OIICHHMBATh BEPOSTHOCTH pPEAbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3yIbTaT
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YMeHue onepupoBaTh MOHATUAMHU: TOUKA, MPSIMas, TNIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy,
BEJIMYMHA YTJia, TJIOCKUM YToJl, IBYTpaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpeIMBaloIIUecs
InpsiMble, MApaJUICNbHOCTh M MEPHEHAMKYISPHOCTh MHPSIMBIX U IUIOCKOCTEH, Yroid MEXIy
MOPSMBIMH, YTOJI MEXIY IPSIMOU M IUIOCKOCTBIO, YTOJl MEXKIY MJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JO TIIOCKOCTH, PAacCTOSHUE MEXIY MPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMU;
YMEHHE HCIONB30BaTh MPH PEUICHUH 3a/1ad M3y4deHHbIe (akThl U TEOPEMBI IUIAHUMETPHUH;
YMCHHE OIICHWBATh Pa3Mephl OOBEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTh MaTEMAaTHYCCKUE
MOJICNIA C TMOMOIIBI0O TEOMETPUUYECKUX MOHSITUM M BEJIWYUH, pellaTh CBA3aHHBICE C HUMHU
MPaKTHYECKUE 3a1a91

10

YMeHne onepupoBaTh TOHATHSMH: ILIONMAAL (GUTYphl, 00BbEM (GUTypBl, MHOTOTPAHHUK,
MPaBWILHBI MHOTOTPAaHHHWK, CEUCHHWE MHOTOTpaHHHMKA, KyO, Mapayielienunel, Mnpu3Ma,
nupaMuja, QUrypa W IMOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYC, IIap, cdepa, IUIOMATh
cdeppl, TUIOMAAs MOBEPXHOCTH NHPAMHUABI, TPU3MBI, KOHycCa, IMIIMHApA, O00BEM KyoOa,
MPSIMOYTOJIFHOTO  TMapaJuleenuIiesia, NHUPaMUAbl, NpPU3MbI, NWIMHIpPa, KOHyca, IIapa,
pa3BEPTKA MOBEPXHOCTH, CEUCHUS KOHYCA U IUIUHJpPA, NapaJUICIbHbBIE OCU WIM OCHOBAHMIO,
CeueHHe IIapa, IUIOCKOCTb, Kacaiomascs cgepbl, LWINHAPA, KOHYCa; YMEHHE CTPOUTH
ceueHre MHOTOTPaHHUKA, N300pakaTh MHOTOTPaHHHUKH, QUTYPHl M TIOBEPXHOCTH BpAIICHUS,
WX CEYEHHs, B TOM YHCIIE C TOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE TPUMEHSITh CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSATENHHO (POpMYIHPOBAThH ONpeNesIeH s H3ydaeMbIX QUryp,
BBIJIBUTaTh THIIOTE3bI O CBOMCTBAX W MPU3HAKAX FEOMETPUICCKUX (PUryp, 000CHOBBIBATH WU
OTpOBEPraTh WX; YMEHHE MPOBOJWTH KiacCU(PUKAIMIO QUTYp MO PAa3IUYHBIM MpPU3HAKAM,
BBITIOJTHSTh HEOOXOAIMBIE TOTIOTHUTENbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh TMOHSATHSAME: JBIKCHHE B TMPOCTPAHCTBE, NMapalIeNbHBIN TepeHocC,
CHMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MPeoOpa3oBaHme MOA00MS, TI0T00HBIC
(burypsl; yMeHHE pacro3HaBaTh PaBHbIE W MOJNOOHBIE (QUTYpPHI, B TOM YHCIE B IPHPOJIE,
UCKYCCTBE, apXHUTEKType; UCIOJIH30BaTh TCOMETPUICCKUE OTHOIICHUS MPH PEIICHUU 3a/1ad;
HAXOJWTh TEOMETPUICCKUE BEIUYMHBI (JITMHA, YTOJI, TUIOMa b, OOBEM) MPHU PEIICHUU 33134
U3 IPYruX Y4eOHBIX MPEIMETOB U U3 PealibHOM KH3HU; YMEHUE BBIYMCIISTH T€OMETPUUCCKHUE
BEJIMYHMHBI (JITMHA, YTOJI, TUIOMIAlh, 00BEM, TUIOIAb TOBEPXHOCTH), HCIOIb3Ysl N3yUCHHBIC
(hopMyJIBI ¥ METOABI, B TOM YHCIE: IDIONIA]h IMOBEPXHOCTH IMUPaMUJIbI, TPU3MBI, KOHYCA,
MWIMHIPA, TUIOMAAbh Chephl; 00bEM Ky0a, MPSMOYTOJBHOTO Mapajuleienuea, MUpaMusbl,
TPU3MBIL, IIAJIMHIPA, KOHYCA, apa; YMEHHE HaXOAUTh OTHOIICHHE 00BEMOB OT00HBIX GHUTYD

12

YMeHue onepupoBaTh IMOHATHSMH: TPSIMOYTOJbHAs CHCTEMa KOOPIMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpa Ha
YHCIIO, pa3lIO)KeHHWEe BeKTopa 1o 0asucy, CKasIpHOE TPOM3BEICHHE, BEKTOPHOE
MIPOM3BEICHIE, YTOJI MEXIy BEKTOpPAMH; YMEHHE UCTIOIh30BaTh BEKTOPHBIN U KOOPIWHATHBIN
METOJT JIJIsl PEIICHUS TEOMETPHUYCCKHX 3a/1a4 ¥ 3aJ1a4 JPYTUX YICOHBIX MPEAMETOB

13

YMenue BbIOMpaTh MOAXOISAIIMN METOXN Ui pEIleHHs 3aJaud; MOHWMaHHWE 3HAaYMMOCTH
MaTeMaTUKU B W3yYCHMU IPUPOAHBIX M OOIIECTBEHHBIX IMPOLECCOB M SIBJICHHUH; yMEHHE
pacio3HaBaTh MIPOSBJICHUE 3aKOHOB MAaTEMaTHKHU B UCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHH POCCUIICKON M MUPOBON MaTeMaTH4ECKON HAyKH

IlepedyeHb 3J1eMEHTOB coJlepKkaHusi, mpoBepsieMbIX Ha EI'D mo matemaruke

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Uucna 1 BEIYUCICHUS
1.1 |HarypanbsHable u nensie uncna. [Ipu3HaKky qeNMMOCTH HENbIX YHCEeT
12 Panmonaneubie  yncna. OOBIKHOBEHHBIE W JIECATHUYHBIC JPOOH, TPOLEHTH, OECKOHEYHEIC
MIEPUOTUICCKUEC APOOH
13 Apudmerndecknii KOpeHb HATypaJbHOW cTemeHu. JlelcTBUA ¢ apuPMETHICCKUMHU KOPHSIMHU
) HATypaJbHOM CTCTICHH
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1.4 |[Crenens c nenbim nokazareneM. CTENeHb ¢ pallMOHAILHBIM NOKa3areneM. CBONCTBA CTENEHI
15 CuHyC, KOCHHYC ¥ TaHTEHC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOTO
aprymMeHra
1.6 |Jlorapudm uucia. JlecaTuuHble U HATypaabHbBIC JIOrapr(MbI
JleiicTBuTenbHBIC  Yucaa. ApuUpMETHYECKHE  Omepalud ¢ JCHCTBUTCIBHBIMH  YHCIIAMH.
17 TTpubimkEHHBIC BRIYUCIICHNS, TIPABUIIA OKPYTJICHUS, MPUKHIKA M OIICHKA PE3yJIbTaTa BHIUMCICHHUIMA
1.8 [IIpeobpa3oBanue BeIpaKeHUH
1.9 |KommuekcHeie uncna
2 YpaBHEHUS U HEPaBEHCTBA
2.1 |Lensie u apoOHO-paniiOHATEHBIE YPAaBHEHUS
2.2 |HppammonanbHble ypaBHEHUS
2.3 | TpuroHOMeTpUYECKUE YPAaBHCHUS
2.4  |Tloka3aTenbHbIC U JIOTApUPMHUICCKHE YPABHEHHUSI
2.5 |lensie u qpoOHO-paIOHAIEHEIC HEPABCHCTBA
2.6 |HppammonanpHble HEpaBEeHCTBA
2.7 |TlokasaTenbHble U TOrapUPMHUUCCKIEC HEPABCHCTRA
2.8 |Tpuronomerpuueckue HepaBeHCTBA
2.9 | Cucrembl ¥ COBOKYITHOCTH ypaBHEHHI U HEPABEHCTB
2.10 |VYpaBHeHus, HepaBEHCTBA U CUCTEMBI C apaMeTpaMu
2.11 |Marpuna cuctemsl THHEHHBIX ypaBHeHUH. ONpeneanTeas MaTPHUIIbI
3 OyHKIMH U rpaduKu
Oynkyst, cnocoOs! 3aganus Gyakuuu. I'paduk Gynkuun. Bzaumao oOpatHbie QyHKIMH. YETHBIE U
3.1 HeuétHble hyHkuuu. [lepuoauueckue QyHKIMN
OOnacTe ompenmeNieHUs ¥ MHOXECTBO 3HaueHuit ¢yukuun. Hymu ¢yukiun. IIpoMexyTku
3.2 [3HakomocrosHcTBa. [IpOMEKYTKH MOHOTOHHOCTH (PyHKIMHA. MakCUMyMbl U MHHUMYMBI (DYHKITHH.
Haubonbliee 1 HanMeHblllee 3HAYCHUE QYHKIIMK Ha IPOMEKYTKE
33 CrenenHas GyHKIUS ¢ HATYPalbHBIM U TeJBIM ToKa3zateneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u
) rpaduK KOpHS N-0i CTETICHH
3.4 |Tpuronomerpnueckue QpyHKIMH, UX CBOICTBA U rpauKH
3.5 [TlokazarenpHas u norapudmudeckas GYHKIUH, UX CBOUCTBA U rpaduKu
3.6 |Touku paspsiBa. AcumnToTsl rpadukoB QyHKIwiA. CBolicTBa QyHKIMI, HEMPEPHIBHBIX HA OTPE3KE
3.7 |IlocnenoBarenbHOCTH, CIOCOOBI 3a/JaHUS MTOCIICIOBATEIHBHOCTEH
3.8 |Apudmernueckas u reomerpudeckas nporpeccun. @opMyiia cIOKHBIX TPOIIEHTOB
4 Hauana MaTeMaTHYECKOT0O aHaIN3a
4.1 |IlpousBoaHast pyHkuuU. [IpoM3BOIHBIC JIEMEHTAPHBIX (PYHKIIUH
42 [IpuMeHEeHHE NPOM3BOMHOM K MCCIACAOBAaHHIO (YHKIMA HAa MOHOTOHHOCTD M 3KCTPEMYMBI.
' HaxosxieHre HanOoJIbIIero ¥ HAaNMEHBIIIETO 3HAYCHUsT YHKITUH HA OTPE3Ke
4.3 |IlepBoobGpasnas. MaTerpan
5 MHOXeCcTBa U JIOTHKA
5.1 |MmuoxecTBO, omepaluy HaJa MHOXecTBaMU. J{marpammer Dittepa — Berna
5.2 |Jloruka
6 BeposiTHOCTS 1 cTaTHCTHKA
6.1 |[OmnwucarenbHasi CTAaTUCTUKA
6.2 |BepostHOCTB
6.3 |Kombunaropuka
7 I'eomeTpus
7.1 |Durypsl Ha IOCKOCTH
7.2 |IIpsiMble ¥ MIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHuKu
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7.4 |Tena n nOBEpXHOCTH BpalICHUS

7.5 |KoopauHaTel 1 BEKTOPEI

Y4eOHO-MeTOAMYECKOE 00ecTiedeHne 00pa3oBaTeILHOIO Mpoiecca

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYALIErocst
- I'eometpus, 10-11 knaccel/ Atanacsn JI.C., byry3os B.®., Kagomnes C.b. u apyrue, AKimonepHoe
obmectBo «M3natenscTBO «IIpocBemienne»

MeTtoanyeckue MaTepUAIbI I YUYUTEIA
- Meroauueckoe nocobue K mpeaMeTHON TMHUN yueOHNKOoB 1o reomeTpun JI. C. AtanacsH, B.O.

Bbyrysosa, C.b. Kanomuesa u np.

- b.I'. 3uB. /Iunaktuueckue Marepuainsl o reomerpuu aus 10-11 knacca. — M. IIpocsemienue, 2019
[paxtuueckue padote 0 3 2. B.I'. 3us, B.M. Meiinep, A.Il. baxanckuii. 3anaun o reomMeTpuu s 7
— 11 kiaccoB. — M.: [Ipocsemienue, 2019

- C.M. Caaksn, B.®. byry3os. 13yuenue reomerpuu B 10 — 11 knaccax: Meroguueckue
pexomenaanuu K ypokam. M.: [Ipoceemenue, 2018 4. MaremaTtuka: 00IbII0H COOPHUK TEMaTHIECKUX
3aJaHMi I IOJATOTOBKU K €IMHOMY I'OCYIapCTBEHHOMY 9K3aMeHY: MPOQMIbHBIN yPOBEHB / O pel.
N.B. Amenko. — Mocksa: ACT,2024

- Maremaruka: 60JbIION COOPHUK TEMAaTUYECKHX 3aaHUi TS TOATOTOBKH K €IMHOMY
roCyJapCTBEHHOMY 3K3aMeHY: IpomIbHbINA ypoBeHb / mox pen. M.B. Slmenko. — Mocksa: ACT,2024.

- YuebHuk. bazoBeiit 1 yrioyonéunsiit yposuu/ Atanacst JI.C., byrysos B.®., Kagomues C.b. u ap.
;AkionepHoe obmmectBo "M3natensctBo "[IpocBemmenue”

- I'eomerpus. [unaktuueckue Matepuainsl. 10 knacc. ba3osblit u npoduisHbiil ypoBHu./B.I". 3uB;
Axuunonepnoe obmectBo "M3narensctso "IIpocsemenue”

- I'eomerpus. unaktuueckue marepuansl. 11 kimacc. ba3zoserit u npodunsueiii ypoBHu./b.I". 3uB;
Axuunonepnoe obmectso "HU3narensctso "[Ipocsemenue”

- M3yuenue reomerpun B 10-11knaccax. Knura g yuurens. Caaksa C.M., byry3zos B.®. 4-e u3n.,
nopab. - M.: [Ipoceemienue, 2020. - 248 c.

- 3ajauu Ha TOTOBBIX uepTexax /s moarotoBku k EI'D. banasu O.H. P. na//l.: 2020. - 217 ¢
Hudposbie 00pa3zoBaTe/ibHbIE pecypchl U pecypcebl ceTu UHTepHeT

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
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