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1. HOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma y4e6HOro Kypca «I'eomerpus» 0a30BOro ypoBHs sl 00yYarOLIUXCS
10-11 xmaccoB pa3padorana Ha ocHoBe DeneparbHOr0 IOCyAapCTBEHHOIO 00pa30BaTEIBHOIO
CTaHJapTa cpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
HPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 00Opa3oBaHWUSL.
Peanuzanmss  nporpaMMbl  o0eclieyMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIOIIMMH OCHOBY IUISi CaMOPa3BHTHS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTH
06H_[€Ky.]IBTypHOFO, JIMYHOCTHOT'O U IMMO3HABATCJIIbHOT'O pa3BUTHUA JIMYHOCTH O6y‘-IaIOH_[I/IXCSI.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TIeOMETPUM Ha YpPOBHE CpEeAHEro odmero oOpa3oBaHUs
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX pPE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTUSA OOydaromuxcs, GOPMHPOBAHUS
(GYHKIIMOHATBPHOW MaTeMaTH4eCKOW TI'PaMOTHOCTH, HM3yY€HHUS APYTUX YYEOHBIX TUCIUILIMH.
PazBute y oOyuaromuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHIIHOCTH M TPOUCXOKJICHUU
TreOMETPUYECKUX aOCTpaKLMii, COOTHOIMEHUH PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAayKOH SIBIICHUW U IIPOLIECCOB PEAIBHOIO MHUPA, MECTE€ T€OMETPUU B CUCTEME
HAayK W pOJM MaTeMaTHUYeCKOr0 MOJEIMPOBAHUS B HAy4YHOM IIO3HAHUU M B IPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUIS QAN Tallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcsi ogHUM #3 0a30BBIX TPEJAMETOB HAa YpPOBHE CPEIHETO OOIIEro
o0Opa3oBaHMs, TaKk Kak 00ECredyrBaeT BO3MOXKHOCTh M3YYEHMsI KaK IUCHMILIUH €CTECTBEHHO-
Hay4HOUW HaIllpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wmbinieHue, GopMHpyeMOe MPU U3YYCHUH OOYYAIOIIMMUCS TMOHSITHITHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM IEMOYKU JIOTMUECKUX YTBEpKIEHUH B XOJ€ pELICHUS
FEOMETPUUYECKHUX 3aJla4, YMEHHE BBIABUIaTb W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWU 3aJad €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue opueHTUpPOBaThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
NeSITeIbHOCTH YyenoBeka. OpUeHTalus YelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEO0O0XOAUMOE
YCIIOBHE €0 COLMAILHOTO OBITHS, (hopMa OTpaKEHUs OKPY>KAIOLIEr0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus NeHCTBUTENBHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU 00pa3aMu OOBEANHSET pa3Hble BUJIbI YUEOHON U TPYJIOBOM JEATEIbHOCTH,
SBISICTCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAdyecTB, IOITOMY akTyalbHa 3ajada
(dopmMHpoBaHUs y 00y4aIOLIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HampaBlIeHUSIM.

Lenb ocBoeHUs mporpaMmsbl yueOHOro Kypca «['eomerpusi» Ha 6a30BOM ypOBHE 00yUeHUs
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIUXcs uYepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHHS U HCIOJIb30BAHUS CHUCTEMAaTHUYECKUX F'€OMETPUUYECKUX 3HAHUU U
neicTBui, cieun(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEHITHOTO MPOIOJDKEHHST 00pa3oBaHUsI IO
CIELUAJIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeIHA3HAUEHA 1151 00yUYaIOIIUXCsl CpeAHe
IIKOJIbI, HE MWCIBITHIBABIINX 3HAUUTENbHBIX 3aTPyJHEHUH HAa ypOBHE OCHOBHOIO OOLIETO
obpazoBanus. Takum oOpazom, oOydaromuecs: Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
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MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO CIelN(UKON TeOMETPUN U HEOOXOAUMBIE IS AKHU3HHU B
COBpEMEHHOM obmiecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YUHUTh T€OMETPHIO OoJice
riryOOKo, eciii B JajbHEUIIEM BO3HUKHET HEOOXOJAWMOCTh B TE€OMETPHUECKHUX 3HAHUSAX B
npo¢eCCHOHATILHOMN 1EATEIbHOCTH.

JlocTrkeHe el OCBOEHUS NPOrpaMMbl 00€CIIEYNBACTCS PELICHUEM COOTBETCTBYIOLINX
3ana4. [IpuopureTHpIMU 3a1a4amMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHEe B 10—11
KJIaccax SIBIISIOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHME MPEACTABIECHUS O MHOIOTPaHHUKaX M TeJlaX BpPALIEHUS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIEINSX, MO3BOJSIOIIMX OMMUCHIBATE M U3y4aTh pa3Hble
SBJICHUS OKPY>KaIOLIEro MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABAaTh HAa UYEPTEkKaX, MOJENAX U B PEATbLHOM MUDE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJAJCHHME METOAAMH pEIICHHA 3ahad Ha IIOCTPOCHHS Ha H300paMEeHUsIX
IPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU IMOHSTUSIMH O MHOIOIDAaHHUKAX U
TeNax BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIHICHUS OCHOBHBIX THUIOB 3aay; (OpPMHUpPOBAHUE yMEHUS
IPOBOJAMTH  HECJIOXHBIE JOKa3aTeJIbHbIE  pAacCyk JE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUYECKHUX 3aJ1a4 U 33J1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX cHocoOHocTell — oOywarommxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHHM, KPUTUYHOCTH MBIIIIJICHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM T€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYalMsIX W NPU U3YyUYCHUM JPYTUX Y4EOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEHl M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha S3bIKE
FeOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, MPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUN ammapar Uil pEIIeHUus MPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATD [TOJIyYEHHBIE PE3YJILTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHUE B KYpPC CTEPEOMETPUH B
Hayajie ero U3y4yeHus 3a/ay, pellaeMblX Ha YPOBHE UHTYUTHUBHOTO [TO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3sBUTHIO JIOTHUECKOTO M
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIUPYET IPOTEKaHHWE MHTYUTHBHBIX IIPOILIECCOB,
MOTHUBHPYET K JlajdbHEHIIEMY H3YUEHHIO PEIMETA.

[Ipenmourenue OTHAETCS HATIAJHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JESATENHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABIEHUH Y YUaIIUXCs B KypCce CTEPEOMETPUN
IPOBOJIUTCS 3a CUET PELICHMs 3ajad Ha CO3JaHME IPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJIsIHOCTh, a OTIEpUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUs €r0 UCXOJHOTO COAEpKaHUS.

OcHoBHBIE conepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOPJMHATHI B IPOCTpaHCcTBEe». DopMupoBaHHe JOrMUECKUX YMEHUH pacpeaessieTcss He TOJIbKO
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[0 COJAEP)KATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pazoMm,
YTOOBl  OBJQJICHUE TIEOMETPUYECCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEIOBATEIPHO M IMOCTYNATEeNIbHO, C COOJIFOJICHUEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHWS BKJIFOUAJIUCH B OGH.[yIO CUCTCMY I'COMCTPUUCCKHX HpeI[CTaBJ'IeHI/II;'I O6y‘-IaIOIJ_II/IXC$I,
pactupsisi 1 yrayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yyenue reomerpun orBoauTCs 2 yaca B HeAento B 10 kiacce u 2 yaca B Heneno B 11
KJ1acce, BCEro 3a JiBa roja ooydyenus - 136 yueOHBIX 4acoB.



2. COAEPKAHME YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCTBO. IlonATHE
00 aKCMOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOe pacrionoxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpemuBamomuecss npsaMsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IMAPAIUICIBHOCTh TPEX NPSIMBIX; MAPaUICIBHOCTH
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; YIoJI MEXAy NIpSIMbIMH B
npocrpancTBe.  IlapamienpHOCTH  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX ocKocTel. [IpocTeiimme nmpocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIP,
KyO, mapanenenunes; IoCTPOCHNE CeUEeHHH.

[lepnieHAUKYISIPHOCTh  NPSMOM M IUIOCKOCTH:  IEPIEHIUKYJIApHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsMbIE NaApauIeJIbHbIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIIPHON TUIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIoJl MEKY IPSMOM U INIOCKOCTBIO; IBYTPAHHBIA YIOJI, TMHEHHBIN yroJl
IByrpaHHoro yriua. llepneHauKkyisp M HAaKJIOHHBIE: PAacCTOSHUE OT TOYKM N0 IUIOCKOCTH,
paccTosiHUe OT MPSAMON 10 MIIOCKOCTH, MPOEKLUs (PUTYypbl Ha TUIOCKOCTh. [lepneHuKyaspHOCTb
IUIOCKOCTEM: MNpPHU3HAK IEPHEHAUKYISPHOCTH ABYX IIockocted. Teopema o  Tpéx
NEPIEHAUKYIISPAX.

MHOTOrpaHHUKH

[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yroiapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapamnenenunen, NpsAMOYTOJBHBIN MapajuleJenunea U ero cpoicrsa. [Iupamuaa: n-yromapHas
nupamMpsia, TpaHM W OCHOBAHME NHMpaMHbl, OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M yceu€HHas MNHupaMuia. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOI'PAHHUKHU: TOHATHE NPABUIBHOTO MHOTIOIPDAHHMKA; NPABWIIbHAS MpPU3Ma U IIpaBUIIbHAsS
nUpaMu/Ia; MpaBUIbHAs TPEYrojibHas MUPaMUa ¥ IPaBUIIbHBIN TeTpadp; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTA3p, AOAEKadAp U ukoca’ap. CeueHus Npu3Mbl U TUPAMUBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DneMEeHThl CUMMETPUU B IMpaMuiax, napauieienurneiaX, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIIA1b OCHOBaHUMN, TeOpeMa 0 GOKOBOH
MOBEPXHOCTU NpsMOM mpusmbl. [Inomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIBHON
MUPaMHU/JIbI, TEOPEMA O TUIoNIaIu yceu€HHOM nupamuabl. [lonstre 00 06béme. OOBEM nupamMuibl,
IIPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU TO00HBIX TEJL.
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[{unuHapuyeckas MOBEPXHOCTh, 00pasylolue UWIMHIPUYECKOH TOBEPXHOCTH, OCh
LWIMHJpUYECKOl noBepxHocTu. Llunuuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 0Opa3yrouias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yloliye KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOocTH. KoHyc: ocHOBaHMe M BepllIMHA, OOpasyrolas U OCbh; IJIOLIAAb
OOKOBOM M IOJHOM MOBEPXHOCTHU. Y CEUYEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS M
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IUaMeTp; IUIOMIalb HOBEpXHOCTH cdeprl. Bzaummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIIoIas chepol.

N3o0paxeHnue Ten BpalieHus Ha I0ckocT. Pa3BépTka HMIMHIpa U KOHYCA.

KoMOunamuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUs.

[Tonsitue 00 o0béme. OcHOBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOT'O Mapaijiesienumneaa u cieacTsus u3 He€. O0bpEéM nunuuapa, konyca. O0bEM mmapa
U TUTOIIA b CEPHI.

[Tonobupie Tena B mpoctpaHcTBe. COOTHOIIEHHUS MEXAY IUIOIMIAISIMU MOBEPXHOCTEMH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPICHAUKYJSIPHO OCH), CEYECHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocty u B mpocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl BekTopa. lIpocreiimme
3a7a4d B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnienue yrioB MexAy NpSMBIMU M IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ MpH
pEIIeHNN T€OMETPUYECKUX 3a/1ay.



3. IIJNIAHUPYEMBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE PE3yNBTaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpeamera «MaTemaTHKa»
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4WICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NTPOLEAYyp TPaXKAaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI M TMp.), YMEHHEM B3aWMOJICHCTBOBATh C COLMUAIBLHBIMH WHCTUTyTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

IlaTpuoTHyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPasKJaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOSIIIEMY POCCUICKON MAaT€MATUKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSM POCCUICKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUI B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOrO Hapoja; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKW U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy TIyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYasg JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCy>XKJIEeHUW; BOCIPUUMYUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

Pusnveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHSATH MaTeMaTHYEeCKHWe 3HAaHUA B MHTEpecax
3JI0pOBOTO U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHON
JIeITEIILHOCTEIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC TUTAHBI; TOTOBHOCTBHIO W CIIOCOOHOCTBHIO K MaTEeMaTHYECKOMY OOpa3OBaHHUIO H
camM000pa30BaHUI0 Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAaPaBICHHOCTH.

IKO0JI0THYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO DKOJIOTHYECKON KYJIbTYpPhl, MOHUMAHUEM BIWSHHUS COIHUAIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONM M COIMAIBHOW CpeAbl, OCO3HAaHUEM
I00AaNFHOTO — XapakTepa JKOJOTHMUECKUX  MpoOJieM; OpUEHTalMe Ha  I[pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU NJIsl PEHICHUs 3a7ad B 00JACTH OKPYXKAIOMIEH Cpefbl, TUNIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX MTOCJIEACTBHUI JJIsI OKPYKAIOLIEH CPEIbI.
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IleHHOCTH HAYYHOI'0 O3HAHMA:

C(OPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, 3TANlOB €€ pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTHYECKON KyJIbTYpOU KaK CpEACTBOM ITI03HAHUSI MUPA;
TOTOBHOCTBIO OCYULIECTBIIATh IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh UHIUBUYJIBHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MareMaTukay
XapaKTepU3yITCsl  OBJAJEHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHBIMU  O€lCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUGHbIMU
oeticmeusMu.

1) Vnueepcanvnvie noznasamensvhuie oeticmsus, obecneuusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00Y4arowmuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd;
npUMeHenUe 102UYecKUX, UCCIe008amenbCKux onepayull, ymeHuu pabomams ¢ uHgopmayuet).

Ba3oBble Joruyeckue geficTBus:

® BBUIBISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITUPOBATH OIPEICIICHUS MOHSTHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUs, KPUTEPUU MPOBOAMMOTO aHAIN34;

e BOCIPUHMMATh, (POPMYJIMPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

®  BBIBIATH MaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS B paKTax,
JTAaHHBIX, HAOMIONEHUSX W YTBEPXKACHUAX; IpeliaraTb KpUTEPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlelaTh BBIBOJIbI C MCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JAE€TYKTUBHBIX U MHAYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKa3aTebCTBA MaTEMaTHUECKUX YTBEPKACHUM (TIpsSMBbIe
U OT TPOTHUBHOIO), BBICTPaUBaTh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHHS U BBIBOIBI;

e BbpIOMpaTh CrMOCOO pemeHuss y4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEICHHBIX
KPUTEPUEB).

Bba3zoBble ucciaenoBarenbckue AelcTBUA:

® CNOJNB30BaThb  BONPOCHI  KAaK  MCCIENOBATENbCKUN  MHCTPYMEHT  IO3HAHUS;
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHaBIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® [IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BAaHUE 110
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro oOBbeKTa, SBJIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEX1y 00bEeKTaMH, SIBICHUSIMH, IPOLIECCAMU;



caMOCTOATEeNIbHO  (popMynupoBaTh 0000IIEHHUST W  BBIBOJBI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOIIIOJICHHS, UCCIICAOBAHUS, OLICHIUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro pa3sBUTHUHA B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBJIATH Ae(PUIUTHI MHPOPMAIIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIPOC U
JUIsl pELIEHUs 3a1a4H;

BbIOMpaTh HMHPOpPMAIMIO M3 HCTOYHUKOB Ppa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTHU3UPOBaTh W HUHTEPHPETUPOBATh MH(MOPMALIMIO PA3IUYHBIX BUAOB U (HopM
MIPE/ICTABIICHHUS;

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiIM4HbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvuvie KOMMYHUKAMUBHbBIE OeliCmEUs, 00ecneyusarom chopmuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
OO0menne:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOILEHHS; SICHO, TOYHO, TIPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IMUCbMCHHBIX TCKCTAX, AaBATh MMOACHCHHA 110 X0y pCHICHUSA 3aaa4, KOMMCHTUPOBATDb
IIOJIyYEHHBIN pe3yJsIbTarT;

B X0JIe 00CYKJIeHHsI 33/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKAaeMOi TeMbl, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA MOUCK PCUHICHUA,; COITOCTABJIATH
CBOMU CYXJIEHUS C CYKICHUSIMHU APYTUX YYACTHUKOB JIMAJIOTa, OOHAPYKHUBATh Pa3Inuyue
U CXOJICTBO TO3UIMI; B KOPpeKTHOH ¢(opme (opMmynnpoBaTh pa3HOINIACHsl, CBOU
BO3PAXKCHHUS;

NPEACTAaBIATE PE3YJIbTATHI PCIICHUA 3aJa4r, SKCIICPUMCECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOATECIIBHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHHUA C y‘-IéTOM 3aaa4 Mpe3CHTauuu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh ¥ UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHIYAIbHOMN paboThI MpH
peleHnr Y4eOHbIX 3a]a4; IPUHUMATh 11eJh COBMECTHOU AESTeNbHOCTH, MIIAHUPOBAThH
OpPTaHM3aIMI0 COBMECTHOW paboThl, pachpelneisiTh BUIbI PabOT, JOTOBapUBATHCA,
00CyX)aaTh POIIECC U PEe3yJIbTaT padOTHI; 0000IIaTh MHEHUS HECKOJIBKHX JTFOJICH;
y4acTBOBATh B TPYNIOBBIX opMax paboThl (00Cy aeHMS, 0OMEH MHEHUN, «MO3TOBBIC
MITYPMBD» U UHBIE); BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IpYTMMH YJ€HAMH KOMAaHJIbI; OIICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIUN MPOIYKT
M0 KpUTEpHsiM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUS.

3) Vuueepcanvnvie pecynamuensie oelicmsus, obecneuugarom Gopmuposarue cmoliCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 PEeIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.
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CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATEIbHONW pedIeKcuH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOILIECCOB, HX PE3YyJIbTATOB; BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yJbTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OHNCHHUBATL COOTBCTCTBUC PEC3yJibTaTa HOCIU U YCIIOBUAM, 00BACHSTH IMPUYIUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pPe3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSAMAasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX MPHU PELICHUH F€OMETPUUYECKUX
3aja4.

OnepupoBaTb NOHATHUSAMU: NAPaIEIbHOCTh U NEPIEHIUKYJIAPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioIOkKeHHUE IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: ABYTPAaHHBIA yroj, TpaHW JABYIPAaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBIA yroJ ABYTPaHHOI' O YIJIa; FpaycHas Mepa JByTpPaHHOTO yrIJa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBbIH M HEBBIMYKJbI MHOIOIDAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSMOYTrOJIbHBIN
napajuiejenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUSA I KJaccH(UKaLUU
(BBIMYKJIBIE M HEBBIIYKJblE MHOTOTPAHHUKHU; TPaBHJIbHbIE MHOTOTPAHHUKH; MpsMble U
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIe/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOCHUS CEUECHHM, UCTIONb3YSl METO/I CJIEIIOB.

CTpouTh ceueHUs] MHOTOI'PAaHHUKOB METOJOM CJIEJO0B, BBIOIHATH (BBIHOCHBIE) IJIOCKUE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaX0X/I€HNE T€OMETPUYECKUX BETMYMH 110 00pa3liaM Wi aJrOpUTMaM,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMATHUECKHUX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMs TOUKAaMHU, OT TOUKH 1O MPSIMOH, OT TOUKH J0
IJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Pemmats 3a1aun Ha HaX0X/I€HUE TEOMETPUYECKUX BETMUYMH 110 00pa3liaM Wi aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METOABI NPU PEIIEHUU CTaHAAPTHBIX MATEMATHUECKHUX
3a7lad Ha BBIYMCIIEHHE YIJIOB MEXJYy CKPEIIMBAIOIIMMUCA MPSAMBIMH, MEXAYy MpsIMOH U
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSMH, ABYTPAHHBIX YTJIOB.

Boruncnsate 00BbEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (pOpMYII; BBIYUCISTh COOTHOIIECHHS MEXKAY IJIOLIAIMHU TOBEPXHOCTEH, 00BEMaMu

NOJO0OHBIX MHOTOTPAHHUKOB.
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OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatp, npeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HUrypax, MPEACTABICHHYIO Ha YePTekKax U PUCYHKAX.

[lpumeHsATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
npeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, €CJIW YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINE MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1aY.

[IpuBoguTe mHpuUMEppl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE M KHU3HH,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEATbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIMpPOBAaHHON MPOOJIEMBbI, MOJEIMPOBATh pEATbHBIE CUTyallMd Ha S3bIKE T'C€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICIH C HCIOIB30BAHUEM T€OMETPUYECCKHX TOHATHH M TEOPEM,
anmapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM F€OMETPUIECKUX
BEJTUYHH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIAPUYECKAS TOBEPXHOCTh, 00pa3yroIIye IUITUHAPUIECKON
MOBEPXHOCTH; HWIMHJIP; KOHUYECKass MOBEPXHOCTh, 00pa3yrolye KOHMYECKOH MOBEPXHOCTH,
KOHYC; c(hepruueckasi IOBEpXHOCTb.

PacniozHaBaTh Tena BpaleHus (IUJIMHIDP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYSHHS TEJI BPALLICHHUS.

KnaccudunmpoBaTs B3aMHOE pactoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA;
IIapOBOi1 CJI0HM, OCHOBaHME IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbruucnare 00bEMBI U TUIONIAANM TOBEPXHOCTEH Ted BpallleHUs,, FeOMETPUYECKUX Tel C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHITUSMHU: MHOTOTPAaHHHK, BITUCAHHBIA B cepy W OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPaIeHUs.

BbIUuCIIATE COOTHOIIEHUS MEXY TUIOIIAIsIMH TOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX TEJI.

N3obpaxaTs m3ydaembie (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BH]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHUS TeJl BPALCHUSI.

W3BnekaTh, HHTEPIPETUPOBATh M MPEOOPA30BBIBATE WHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE 1EHCTBUS CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHs BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIAIAIO0T.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,

OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPAUHATHI B NPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXKIy BEKTOpaMH, CKaJIIpHOE
MPOU3BeIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.
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Haxoauth cyMMy BEKTOPOB ¥ MPOU3BEACHUE BEKTOPA HA YHCIIO, YIOJI MEX/Y BEKTOPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 10 JIBYM HEKOJLUTHHEAPHBIM BEKTOPaM.

3anaBarh IOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPMHAT.

[lpuMeHsATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
IPEANOJIArarolMX HECKOJIBKO IAroB PEIICHUs, €CJM YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemrate mpocreiiiiine reoMeTpUUSCKUE 3a/1a4l HAa TIPUMCHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a.

Pemarh 3agaun Ha JOKa3aTEIbCTBO MAaTEMATUYECKUX OTHOUICHUH W HAaXOXKICHHUEC
TCOMCTPHUYCCKUX BCJIWYHH I10 06pa3uaM WM aJIrOpuT™MaM, MpUMCEHAA U3BCCTHBIC MCTOAbI IIPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKHX 3a/1a4.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

[IpuBoauTE mNpuUMEpBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B INPUPOAE M KHU3HH,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB FT€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYCHHbIC 3HAHHMS Ha MPAKTHKE: aHAIW3UPOBATH PEAIbHBIC CHTYaIllUH H
OPUMEHATh M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha S3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIB30BAHUEM T€OMETPUYCCKHX TOHATHH M TEOpEM,
anmapata anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM F€OMETPUIECKUX
BEJTUYHH.
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ITPOI'PAMMA PABOTBI C OTCTAIOIIIUMHU OBYYAIOIINMMUCH],
JAEMOHCTPHUPYIOIIMMU CTABUNJIBHO HU3KHUE OBPA3OBATEJIBHBIE
PE3YJIBTATDBI (ITPU HAJIMYUN)

JluarHocTrka B Ha4aje roja ¢ Iebl0 BBISBICHHUS YPOBHS 00yUYE€HHOCTH 00ydaronerocs.
Hcnonp3oBaHue Ha ypoKax pa3iIMUHBIX BUAOB onpoca (yCTHBIN, MMCbMEHHBIH,
VHAUBUAYAJIbHBIN U 1Ip.) 17151 OOBEKTUBHOCTH Pe3yJIbTaTa.

l'oToBUTE M HCIIOIB30BATH HA YPOKAX OMOPHBIE CXEMBbI, HATJIATHBIE TTOCOOMS,
TEXHUYECKUE CPEICTBA, IUJAKTUIECKUI MaTepHall.

PerynspHo u cucreMaTH4eCKH ONPAIIUBAaTh, BBICTABIISASA OLIEHKH CBOEBPEMEHHO, HE
JIOIIYCKasl CKOIUIEHHs OLICHOK B KOHIIE YETBEPTH, KOI/Ia YUYEHUK YK€ HE UMECT
BO3MO>KHOCTH MX HCIIPABUTb.

KomMMeHTupoBaTh OLIEHKY YUEHHKA, OTMeuasi HeJOCTaTKH, YTOOb! YYEHUK MOT MX
YCTPaHATh B JAJIbHEUILIEM.

JIukBuMpOBaTH IPOOEIBI B 3HAHUSIX, BBISIBJIEHHBIE B X0/1€ KOHTPOJIbHBIX paboT, ocie
Yero IPOBECTU MOBTOPHBIN KOHTPOJIb 3HAHUM.

WNndopmuposanne poauteneil (3aKOHHBIX MPEICTABUTENEH) O HU3KOW yCIIEBAEMOCTH,
€clIi HaOJII01aeTCs CKOIJICHHE HEYJOBJICTBOPUTEIbHBIX OLIEHOK.

[TpoBOIUTH MHAMBUYATbHO-TPYIIIOBbIE KOHCYJIBTALMH U 3aHATHUS C 00YYatOIUMHUCS,
HYXJAIOLIMMHCS B IOMOIIH, /U1l OTPA0OTKH 0Aa30BbIX 3HAHUNA U YMEHHH.
dopmupoBaHue MaHa-rpapuka MHIUBUIYaIbHON paboThl CO cl1ab0yCHEeBaOIIUMU U
3a/laHuy 10 JIUKBUJAIMH [TPOOENIOB B 3HAHUSX (110 MEpe HEOOXOAUMOCTH ).
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5. TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3ieioB u (undpposbie)
n/n TeM NPOrpamMMbl Bcero Kontpoabusie  Ipaxrueckue o0pa3oBaTesbHbIC
padoThI padoThI
pecypchbl
| BBeneHne B ctepeoMeTpUIo 10 bubmioreia IOK
https://m.edsoo.ru/1c209¢e37
[IpsiMble U MIIOCKOCTHU B
) IIPOCTPAHCTBE. 12 | bubmmorexa [JOK
[TapannenbHOCTh NPSMBIX U https://m.edsoo.ru/1c209¢e37
IIJIOCKOCTEN
3 [TeprieHAUKYISPHOCTD MPSMBIX 12 bubmoreka [JOK
Y TUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VY1l MeXy NPSIMBIMA U 10 | bubmmorexa [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6morexa IJOK
. Muororpaisiii H : https://m_edsoo.ru/1c209e37
y bu6mmoreka [JOK
6 OOBEMEL MHOFOrPAHHHIKOR ? : https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 | bubmoteka [JOK
PACCTOSIHUSL U YTJIbI https://m.edsoo.ru/1c209¢e37
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OBHIEE KOJIMYECTBO YACOB I1O

68 5
I[TPOITPAMME
10 KJIACC
HanmenoBanue pasnena [Konnqccmo OcHoBHOe coepxanne OcHOBHBIC BH/IBI ICATCIBHOCTH
(Temnl) Kypca 4acoB obyualommxcs
Beeaenne B crepeoMeTpHio 10 OCHOBHBIC MOHATHA CTEPCOMETPHH: AKTYATHIHPOBATH (DAKTBI H METO/IBI

TOYKA, NpAMas, MJIOCKOCTb,
npoctpanctso. [Ipasuna nsobpaxkenns
Ha PUCYHKAX: H300paKeHHS
IUIOCKOCTEH, Napa/uieAbHbIX MPAMbIX
(oTpe3koB), cepeIHHBI OTPE3Ka.
[MonsTia: nepecexarommecs
IUIOCKOCTH, [EPEeCeKaloHecs npsaMas
H [JI0CKOCTb.

3HAKOMCTBO ¢ MHOTIOIpaHHHKaMH,
H300pakeHHEe MHOTOrPAHHHKOB

Ha PHCYHKaX, Ha MPOCKIIHOHHBIX
uyeprexax. Hauanbubie cBeacHus

0 KyOe u nupamujie, uxX pasBépTkH

1 Moziesin. CeueHHs MHOTOTPaHHHKOB.
[Tousitue 06 akcHoMaTHUECKOM
NOCTPOCHHH CTEPEOMETPHH: AKCHOMBI
CTEPCOMETPHH M CJICICTBHA U3 HHX

IUITAHUMETPHH, PEJICBAHTHBIC TEME.
IMoayuars npeacrasiacHus

O NMPOCTPAHCTBEHHBIX (HTrypax,
pa3buparsh npocTeiine npasmia
n300pakeHus HTHX QUIYP.
H3obpaxars npsaMyio H IIOCKOCTh
Ha PHCYHKE.

PacnoznaBars MHOTOrpaHHHKH,
nupamMmy, Ky, Ha3bIBaTh HX
INIEMCHTBI.

Jeaars pucynok Kyba, nupaMuibl,
HAXOHTh OUIMOKH B HEBEPHBIX
H300paKeHHSAX.

3HAKOMHTBLCH C CCUCHHAMM,

C METOJIOM CJIC/IOB; HCIO/b30BaTh
JUIS TTOCTPOCHHS CCUCHHS METO/
CJIC/IOB, KPAaTKO 3alHChIBATh 1Al
MOCTPOCHHSA CCUCHHA.
PacnosnaBats Bl ceucHus
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H OTHOUICHHII, B KOTOPBIX Ce4YCHHE
aemmt pebpa Ky0a, HAXOAHTS IIOINAE
CCUCHHA.

Henoassosares nonobue npu
PElLICHHH 3a/1a4 HA NOCTPOCHHE
CCUCHHI.

IHAKOMHTBCH C AKCHOMATHYCCKHM
MOCTPOCHHEM CTEPEOMETPHH,

C AKCHOMAMH CTEpPEOMETPHH

H CICACTBHAMH W3 HHX.
HoamocTpupoBaTs aKCHOMEL
PHCYHKaMH H NpHMEpaMH

H3 OKpyXaiouieil o0CTaHOBKH

[Ipsmeie 1 nnockocTH
MPOCTPaHCTBE.

[lapannensHocTs NPAMBIX
TUIOCKOCTEH

12

B3anmHoe pacnonoxeHHe NpaMLIX
B NPOCTPAHCTBE: NEpeceKalonnecs,
napaiie/ibHbIE H CKPElIHBaOIIHECS
npsMEIe.

[lapannenbHOCTE NPAMBIX

M IUIOCKOCTEll B NPOCTPaHCTBE:
napaiic/ibHLIC NPAMBIC

B NPOCTPAHCTBE; Napa/UleIbHOCTh
TPEX NPAMBIX; MapaieIbHOCTh
NpAMOIi H IUIOCKOCTH. YTk

C COHANpaB/ICHHLIMH CTOPOHAMH; YTOI

MEKY NPAMBIMH B NIPOCTPAHCTBE.

AKTYATHIHPOBATE (PAKTHI H METO/IbI
IVIAHHMETPHH, PEIcBaHTHRIC TEME,
NPOBOAHTEL AHAIOTHH.

[lepeuncasTh BO3MOKHEIE CIIOCOOLI
PacnoNoAeHHA JBYX NPAMBIX

B MPOCTPAHCTRE, HIUTIOCTPHPOBATL HX
Ha NMpHMEpax.

JlaBaTs onpeaenenne
CKPEIHBAIOINXCS NPAMBIX,
opmymHpoBaTh MpH3HAK
CKPEIIHBAIOIHXCH TPAMBIX

H NPHMCHATE €ro NMPH pelICHHH
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[lapannensHocTh NIOCKOCTENH:
napasiienbHbIe MI0CKOCTH; CBOICTBA
napaiienbHbIX MJIOCKOCTEH.
[IpocTeiimme npocTpaHcTBEHHBIE
(Urypsl Ha NJIOCKOCTH: TeTpa3p, Kyo,
NapauICICInne/1; NoCTPOCHHE
ceueHHi

3azjad.
Pacnoznasars npH3My, Ha3bIBaThL €€
3JIEMEHTBI.

CrpouTts ceueHHA IPHIMBI

HA FOTOBBIX YEpTEkKaX.

[lepeuncasTs BO3MOKHBIE CIIOCOOLI
B3aHMHOT'0 PACTONOKEHHS MIPAMOii

M TJIOCKOCTH B MPOCTPAHCTBE,
NPHBOJIHTE COOTBETCTBYIOIIHE
NpPHMEPBI H3 PEATbHOH KH3HH.
JlaBaTs onpenenenne
napanielbHOCTH MIPAMON

H TUIOCKOCTH.

DQopMyIHPOBATHL NPHIHAK
napaniebHOCTH MPAMOi

W TUIOCKOCTH, YTBEPKIEHHE O NPAMOH
nepeceueHus JABYX IUIOCKOCTENH,
NpOXOAIIHX Yepe3 napauieinbHble
pAMBIE.

Pemars npaktHueckue 3a1auu

Ha [MOCTPOEHHE CeUeHHIT
MHOTOTPaHHHKA.

O0LACHATE ClTyuaH B3aHMHOIO
PacrooAKeHHA MIOCKOCTEIL.

JlaBaTh onpeaenenne napauenbHbIX
IJIOCKOCTEH; MPHBOIHTEL TPHMEPHI

18




H3 peabHOMN KH3HH H OKPYKaloLICH
00CTaHOBKH, HIUTIOCTPHPYIOLIHE
NapauIeILHOCTD IUIOCKOCTEH.
HenoaszoBars npusHax
Napauie/ibHOCTH BYX IUIOCKOCTCH,
CBOMCTBA NapaUIc/bHBIX MJI0CKOCTCH
NPH PEIICHHH 3a/1a4 Ha MOCTPOCHHE.
ObbsicnaTs, 4TO Ha3LIBaCTCA
NapauIe/IbHBIM MPOCKTHPOBAHHEM

H KaK BbINOJHACTCH MPOCKTHPOBAHHE
(duryp Ha njaockocTs.

Hiobpaxars B napauieabHoi
MPOCKIHH PavIHYHbIC
rCOMETPHYUCCKHE (PHUTYPBI.
MoaeaupoBarth peaibHbIC CHTYAIlHH
Ha A3LIKE FCOMCTPHH, HCCIICI0BATh
MOCTPOCHHBIC MOJIC/IH

C HCMOJIB30BAHHEM ICOMETPHYCCKHX
MOHATH.

Henoas3zoBars npu peiieHny 3anay
HA MMOCTPOCHHE CCYCHHIT NOHATHE
NapauIe/IbHOCTH, MPH3HAKH

H CBOHCTBA Napa/ICIbHBIX NPAMbIX
Ha IUIOCKOCTH
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HE COJIEPKHT, HAXOAHTL JUTHHY
auaronani kyb6a. Beramcasts BeicoTy
NpaBHibHOI TPEYTO/IbHOM

H NPaBHILHOMH YeTBIPEXYTONbLHOM
MHpaMi 1Mo JumHaM pédep.

Pemars 3agauu Ha BEIYHCICHHA,
CBA3AHHBIE C MEPNEHIHKYIAPHOCTHIO
NpAMOi H MJIOCKOCTH,

€ HCIOJIL30BAHHEM TPH pPeIICHHH
IIAHHMETPHYECKHX (PaKkTOB

H METO/IOB.

O0LACHATE, YTO HA3LIBAKOT
MepneHAHKYIAPOM H HAKIOHHOIH

H3 TOUKH K IJIOCKOCTH: NPOeKIIHEI
HAKJIOHHOIT Ha TWI0CKOCTh. OOBACHATS,
YTO HA3LIBACTCH PACCTOAHHEM:

OT TOYKH J10 I/IOCKOCTH; MEXKITY
napavieIbHBIMH IUTOCKOCTAMH; MEKILY
NpAMOii H NapaweIbHOMH eit
IUIOCKOCTBIO; MEKILY
CKpEIHBaIOIIHMHCS MPAMBIMH.
HaxoamTs 3TH paccTOSHHA B MPOCTHIX
cayqasx B KyOe, nupamujie, npuimMe.
Moaeanposats peajibHbIC CHTYaIlHH
Ha A3BIKE FEOMETPHH, HCCIIEN0BATh
MOCTPOCHHBIE MOJIETH

€ HCIOJIL30BAHHEM FEOMETPHYECKHX
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[NepnenamKynspHOCTs NMPAMBIX
H TUIOCKOCTEH

12

lepnenauKyIApHOCTE NPAMOi

H IUIOCKOCTH: MCPICHANKYIAPHBIC
NPAMBIC B NPOCTPAHCTBE, NPAMbIC
NapaNIeIbHbIC H NCPICHAHKYISPHBIC
K IUIOCKOCTH, NPH3HAK
NepreHANKYISPHOCTH NPAMOi

H IUIOCKOCTH, TEOpeMa O npsaMoii
NCPrNCHANKYISPHOIT NJI0CKOCTH
leprnieHAHKYIAP H HAKJIOHHBIC:
PAcCTOAHHE OT TOYKH JI0 TUIOCKOCTH,
PacCTOSHHE OT NMPAMOI 10 TUIOCKOCTH

AKTYAIHINPOBATE (GaKThl H MCTO/IBI
MJIAHHMCTPHH, PEICBAHTHBIC TEMC,

MPOBOAHTH AHAOIHH.
O0BacHATE, KAKOil YroJl HA3LIBACTCA
YIIIOM MEALY NCPeCeKaloMMHCH
NPAMBIMH, CKPEUIHBAIOLIHMHCH
NPAMBIMH B POCTPaHCTBE.

JlaBaTs onpeneaenne
NEPHCHINKYIAPHBIX NPAMBIX

H MPAMOH, MEPICHIHKYISPHOI

K IUIOCKOCTH.

Haxoamrs yrias Mmex1y
CKPCIHBAIOUIHMHCA NPAMBIMH B KyOe
H HpaMujIe.

IlpuBoanTs NpuMeEpsbI 13 pealbHOI
AH3IHH H OKpY&Katomieil o0cTaHoBKH,
WLIIOCTpHpYIOLIHE
NEPNEHINKYIAPHOCTD MPAMBIX

B MPOCTPaHCTBE

H NEPNCHINKYIAPHOCTL NPAMOi

K IUIOCKOCTH.

DopmyaHpoBaThL NPHIHAK
NCPNCHIANKYIAPHOCTH NPAMOi

H IUIOCKOCTH, MPHMCHATH €ro Ha
NMPaKTHKE: OOBLACHATE
NepNCHAHKYIAPHOCTHL peOpa KyDa

H JIHArOHAIH C€ro rpaHH, KOTOpas ero
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MOHATHIA.

Henoab3oBars npu peticHun 3aaay
Ha [MOCTPOCHHUE CCUCHHI TeopeMy
[Tnaropa, cBoiicTBa NPIMOYToOJILHBIX
TPEYroJibHHUKOB

Y riibl MEKLY NPAMBIMH
MI0CKOCTAMH

10

Y1iibl B npOCTPaHCTBE: YIoJl MEK1Y
NPAMOIl U TUIOCKOCTBIO; JIBYTPAHH bl
yroJ, IMHCHHBIN yroj ABYTrpaHHoro
yria.

[lepnenankysipHocTs 10CKOCTeHH:
NPH3HAK NCPIICHANKYISPHOCTH JABYX
miockoctei. Teopema o Tpéx
NEprCHANKYIspax

AKTYAAMINPOBATH (PAKTHI M MCTO/IbI
IJIAHUMETPHH, PEJICBAHTHBIC TEMC,
NPOBOINTE AHAIIOTHH.

JlaBars onpenesenne yria Mexy
NPAMOIH H TJIOCKOCTBIO,
(hopMyIMpoBaTL TCOPEMY O TPEX
NEpHCHANKYIspax u o6paTHyIO K HEil.
Haxoaurs yrosn Mexy npsamoit

H IUIOCKOCTLIO B MHOIOIPaHHHKE,
PacCTOSHHUE OT TOMKH J10 NIPAMOit

Ha [JIOCKOCTH, HCTIONL3YS TCOpEMY

o Tpéx nepnenaukyaspax. [posoauts
Ha YCPTCHKE NMCPICHAMKYISP: U3 TOUKH
Ha NPAMYIO; 3 TOUKH Ha IJIOCKOCTb.
JlaBath onpejieneHue JAByrpaHHOro
yriia u ero aeMeHToB. OObicHATE
PaBEHCTBO BCCX JIMHCHHBIX YITIOB
JABYIPAHHOIO yIJia.

Haxoaurs Ha yepTexke JABYIrpaHHbIi
yroJ npu pebpe nupamMuzibl, NpHU3Mbl,
napauie/enunesa.
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JlasaTe onpeaenenne yria Meay
JIOCKOCTAMH.

JlaBaTe onpeaenenne

H (OpMYJIHPOBATH NPH3HAK
B3aHMHO TIEPICHINKYIAPHBIX
IJIOCKOCTEI.

HaxoauTs yribl Me#1y IIIOCKOCTAMH
B KyOe n nupamue.

HenoawioBare npyu pelieHHH 3a1a4
OCHOBHBIE TEOPEMBI H METO/ILI
IAHHMETPHH.

MoxeanpoBaTh peallbHbIE CHTYALIHH
Ha A3BLIKE FEOMETPHH, HCC/IE10BATE
MOCTPOCHHEBIE MOJIEIH

C HCIOJIL30BAHHEM TEOMETPHYECKHX
MOHSATHIA.

Henoas3zoBars npH pemicHN 3aaa4
Ha NOCTPOECHHE CEMCHHI
COOTHOIICHHUS B NPAMOYTO/ILHOM
TPeyroJibHUKe

M]IDFD["FB]II]HI{H

[lonsTHe MHOrOrpaHHHKA,

OCHOBHBIE 3JIEMEHTEI MHOTOIpaHHHUKA,
BhINTYKJIBIE H HEBBINYKJILIC
MHOTOIPAaHHHUKH; pa3BEépTka
MHOTOrpaHHHKA.

[puama: n-yrojasHas npH3Ma; rpaHu

AKTYANHIHPOBATH (PAKTHI H METO/LI
IAHHMETPHH, PEJICBAHTHBIE TEME,
NPOBOJAHTE AHAJIOTHH,

JlaBars onpeaenenne
MapauIeIenune/ia, pacno3HABATE €T
BH/IbI H H3Y4aTh CBOHCTRA.
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H OCHOBaHHSA MPH3MBI; NMpAMas
H HAKJIOHHAs NpH3MbL; DoKoBas

H MOJIHASA MOBEPXHOCTDL MPH3MBL.
[Napannenenunen, npaMOyroibHbIH
napajuie/IenHIe/] H €ro CBOHCTBa.
[Inpamuja: n-yronsHas nupamMmja,
rpaHH H OCHOBAHHE MHPAMH/ILL;
OoKoBas M MoJHaA MOBEPXHOCTH
NHpaMH/Ibl; MpaBHIbHAA H yCeuEHHasA
MHpaMHa.

DNeMEHTHI MPH3MBI H MTHPAMHJIBI.
[IpaBiibHble MHOTOTr PAHHHKH:
MOHATHE MPaBHILHOTO
MHOTOrpaHHHKA; MpaBHIbLHAA NpH3IMa
H MpaBHIbHAA MHpaMHIA; NpaBHIbHANA
TpEYroibHas MHpaMKia

H MpaBHILHBIH TETpadap; KyD.
[IpeacraBiaeHsne o NpaBHILHBIX
MHOTOTpaHHHKaX: OKTa3/p, AoAcKadIp
H HKOCa3Ip.

CHMMeETpHS B MPOCTpaHCTBE:
CHMMETPHA OTHOCHTE/IBHO TOUKH,
NpAMO#, TUIOCKOCTH. DIEMEHTHI
CHMMETPHH B MHpaMHaXx,
napauicicnune1ax, NpaBHibHbIX
MHOTOrpaHHHKAX.

JlaBaTs onpejeneHne nupaMmib,
pPACHO3HABATH BH/ILI THPaMHIL,
dopmyanpoBats cBoiicTsa pEbep,
rpaHei H BLICOTHI MPaBHIBHOI
MHpaMH/IbL.

Haxoauts niomans nomHoi

H DOKOBOI NMOBEPXHOCTH MHPAMHIbI.
Jasats onpeaesenne yceu€HHoil
MHpaMK/Ibl, HA3LIBATEL €€ UIEMEHTHI.
DopMmyaAHPOBATHL TEOPEMY

0 1uIoinaAH ODOKOBOM MOBEPXHOCTH
NpaBHILHOH yceuEHHOM NHPaMIIbL.
Pemars 3a1aun Ha BbIYHCICHHE,
CBA3aHHBLIE C MHPAMHIAMH, a TAKKe
3a71a4H Ha MOCTPOCHHE CEUCHHI.
JlaBaTs onpenesenne npuiMsl,
PACHO3HABATH BIHJIBI IPH3M,
m300paKaTs NpH3MBlI HA YEPTEKE.
Haxoaurs niommans nojaHoH HiH
DOKOBO#H MOBEPXHOCTH MPH3IMBI.
Hiyuats cootHOmEeHnA Jiinepa
Juia uHcna pedep, rpaHeil H BEPIIHH
MHOTOrpaHHHKA.

H3yuaTs BHABI NpaBHIBHBIX
MHOTOrPaHHHKOB, HX Ha3BaHHA

H KOJIHYECTBO IpaHeii.
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BbluncieHne 371EMEHTOB
MHOTOIPaHHHUKOB: pébpa, AHaroHamm,
yribl. [Lnomans 6okoBoii noBepxHocTn
1 [OJIHOH IMOBEPXHOCTH MPAMOi
MPU3MBI, IUIOLIA/1b OCHOBAHHIL, TeopeMa
0 DOKOBOIT MTOBEPXHOCTH MPAMOii
npusmbl. [Inomaas 6okoBoii
MOBEPXHOCTH M MOBEPXHOCTH
MPaBWILHOI MHPAMH/IbL, TEOpEMa

0 1uiotaan HOKOBOIT MOBEPXHOCTH
yCeuEHHOIM MUpaMHIbI

H3yuaTh CHMMETPHIO
MHOIOIPaHHHKOB.

O0bACHATD, KAKHE TOUKH
Ha3bIBAIOTCA CHMMETPHYHBIMH
OTHOCHTE/ILHO JaHHOH TOUKH, NMPAMOH
HJIH TIJIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCHIO WIH IJIOCKOCTBIO
CHMMETPHH (PUTYPBIL.

IpuBoauTs npuMepbI
CHMMETPHYHBIX (PUTYP B apXHTEKTYpE,
TEXHHKE, MPHpPOIC.

MojeaupoBaTts peaibHbIe CHTYALHH
Ha A3bIKE FEOMETPHH, HCCIIE10BATh
MOCTPOCHHBIC MOJICITH

C MCMOJIb30BAaHHEM I'€OMETPHUCCKHX
MOHSTHIL, HCTIO/IL30BATH NMoa00He
MHOTOIPaHHUKOB

O6BEMBI MHOTOrpaHHUKOB

[Tousitue 06 06néme. O6BEM
MHPaMHJIbI, IIPH3MBI

AKTYAIH3IHPOBATH (PaKThl H METO/IbI
IUIAHUMETPHH, PEJICBAHTHBIC TEME.
Ob6bsacHaTh, Kak H3IMEPAIOTCA
00BEMBI TEI, MPOBOIS AHATOTHIO

C M3MEPECHHEM I1J101IaICH
MHOroyroisHHKoB. MopmyanpoBarTh
OCHOBHBIE CBOICTBa 00BEMOB.
Hiyuats, BBIBOANTL opMYy.ibl
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o0bEma NpAMOYroILHOTO
napasenenuesa, MpH3Mbl

M [MHPaMHIBL

BurancasTs 00LEM npH3MBl

M MHPaMHIBI 10 HX IEMEHTaM.
IIpumensaTs 00LEM ana pelieHns
cTepeoMETPHYECKHX 3a7a4 H

11 HAXOMKIACHHA FEOMETPHYECKHX
BEJIHYHH.

MoaeanpoBaTh peajlbHbIE CHTYaLIHH
Ha A3BIKE TEOMETPHH, HCCAEI0BATE
MOCTPOEHHBIE MOJIE/H

C HCIONbL30BAHHEM TEOMETPHYECKHX
MNOHATHI

H{IBTGPEH[»‘[&Z CCUCHHA,
PACCTOAHHA H VTIIBI

[TocTpoenne ceuenuii

B MHOTOTPaHHHKE.

Briuncnenne paccrosHmii: MexIy
ABYMS TOMKAMH, OT TOUKH /10 IPAMOI,
OT TOYKH J10 TUIOCKOCTH; MEWXKTY
CKpEIIHBAaIOIHMHCH TPAMBIMH.
Briuncnenne yrios: MekIy
CKpEIIHBAIOIHMHCSH TIPAMBIMH,
MeK/Iy NPAMOH H TUIOCKOCTBIO,
ABYTPaHHLIX YTJIOB, YIJIOB MEXKIY
TUTOCKOCTAMH

CTpouTh ceueHHE MHOTOTPaHHHKA
METOD/I0M CIIE/IOB.

JlaBaTsL onpenenenne paccTosHHS
MEXKIY (PHIypaMu.

HaxoauTs paccTosine Mex 1y
napaiielbHLEIMH ITIOCKOCTIMH,
MEK1Y IIOCKOCTRIO H NapasuiebHOil
eil mpAMoii, MexI1y
CKPEIHBAIONIHMHCA MPAMBIMH.
Crpontk nTHHEHHBI yrom
ABYTPaHHOIO YTJla Ha YepTeke
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MHOIOIPAHHHKA H HAXOIHTH €I0
BEJIHYHHY.

Haxoamrs yriisl MekK1y MIOCKOCTAMH
B MHOIOIPaHHHKAaX

i

LIEE KOJIHYECTBO
COB IIO ITPOI'PAMME

68
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11 KJIACC

Kosmn4yecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB (undposbie)
Konrpoasnsie IIpakTHyeckue
n/n U TeM NPOrpaMMBbl Bceero oOpa3oBarejibHbIE
padoThI padéoTbI
pecypcbl
| n . 20 bubmoreka [JOK
HUSA
c1a Bpatt https://m.edsoo.ru/1c209e37
bubmoteka IJOK
e 1 1
2 O0beuer e 0 https://m.edsoo.ru/1c209e37
3 BekTopel 1 KOOpAWHATHI B 16 | bubmoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209¢e37
4 [ToBTOpEeHue, 0600IICHNE, 2 | bu6mmoreka LIOK
CUCTEMaTHU3alMs 3HAHUI https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB 68 3 0

I10 ITPOI'PAMME
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11 KJIACC

Haumenopanue pasnena |[KonugecTso) OcHOBHOE cofiepAKaHHe OcHOBHBIE BHJIBI JeSTeIbHOCTH
(Temel) Kypca 4acoB obyuaromuxcs
Tena Bpamenus 29 Cdepa u map: ueHrtp, paamyc, AKTYaaH3HpoBaTh (aKkThl H METO/BI

JIHaMeTp; MIOIa/lb MOBEPXHOCTH
cthepel. B3anMmHoe pacrnionioxeHHe
cteprl H NNOCKOCTH; KacaTelbHAsA

IUIOCKOCTE K cepe; miomaas chepsl.

Hzobpaxenne cdepsl, mapa
Ha IIOCKOCTH.
Ceuenus mapa

IUIAHUMETPHH, pelleBaHTHEIE TeMe,
NPOBOANTE AHATIOTHH.

Jlasars onpeaenenus chepsl H wapa,
UX LIEeHTpa, paJuyca, JHaMerpa.
Onpenenats chepy kak Gpurypy
BpallleHHs OKPYXKHOCTH.
Hecenenorars B3anMHOE
pacnionoxeHne cdepbl H MIOCKOCTH,
IBYX chep, HIIICTPHPOBATH 3TO

Ha YepTekax H pHCYHKaX.
DopMyAHPOBATE ONpe/ielIeHHE
KacaTellbHOI NJIOCKOCTH K cdepe,
CBOHCTBO W NPH3HAK KacaTelIbHOMH
TUIOCKOCTH.

FHAKOMHTBCS € Teo/Ie3HHecKHMH
ITUHHAMH Ha chepe
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Llmmnapruyeckas noBepXHOCTD,
obpa3sylolue WHIHHAPHYECKOH
MOBEPXHOCTH, OCh LIHJIHH/IPHYECKOH
nosepxHocTH. Llminnap: ocnoBanus
1 OOKOBast MOBEPXHOCTb,
obpasyiouias 1 ock; IIOLIA/1L
OOKOBOI H 1OJIHOI OBEPXHOCTH.
H3obpakenne unimupa

Ha riockocTH. Pa3séprka nwinnapa.
Ceyenust HIHH/Pa (IIOCKOCTBIO,
napaule/IbHOH HIIH

MepreH IMKY/IAPHOI OCH IHIHHpa)

O0bLACHATSH, YTO HA3BLIBAIOT
LHJTHH/IPOM, Ha3bIBaTh €ro JICMEHTHI.
Hayuars, 00bACHATH, KaK MOJIYYHTH
LHWIHHJIP MyTEM BpallleHHs
NPAMOYTO/IbHHKA.

BoiBoaurs, nenoaszosars Gpopmysisl
JUISt BEIYHCIICHHA 1u1oiaan 60KoBoii
MOBEPXHOCTH LIWJIHHJIpA.

H3yuars, pacno3zHaBars pa3Beprky
LHJIHH/pA.

H3o0bpamkars LHIHHAP H €ro CeYeHHs
IUIOCKOCTBIO, POXOJILIeH Yepes ero
OCb, MapauIe/IbHOH HIIH
NepreHAHKYISPHOI OCH.

HaxoanTsb niommaam 3THX ceueHuit.
MoneaunpoBars peajibHble CHTYaLUH
Ha A3bIKE FCOMETPHH, HCC/IEA0BATH
MOCTPOCHHBIE MOJIC/IH

€ HCMOIBL30BAHHEM ICOMETPHYECKHX
MOHATHH

Konnveckas noBepXHocTh,
obpasyloniHe KOHHYEeCKOil
MOBEPXHOCTH, OCh H BEpILIHHA
KOHHYECKOH MOBEPXHOCTH.
Konyc: ocHoBaHHe H BepllIMHA,
obpasyiolias u och; IUIOMA/1b

O0bACHATH, KAKOE TEJI0 HA3BIBAIOT
KPYroBbIM KOHYCOM, Ha3bIBaTh €ro
IEMEHTBL.

H3yuars, 00bACHATD, KaK MOJYYHTH
KOHYC IyTEM BpallleHHs
NPAMOYTOJIBHOIO TPEYroJibHHKA.
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OOKOBOI H NMOJIHOMH NMOBEPXHOCTH.
Yeeuéunblii konyc: obpasylonme
M BbICOTa; OCHOBaHUS U GokoBas
MOBEPXHOCTb.

N3obpaxenne KoHyca Ha MJIOCKOCTH.

Pa3séprka konyca.

CeueHns KoHYca (II0CKOCTBIO,
napajuie/ibHOi OCHOBAHHIO,

H IUIOCKOCTBIO, MPOXO/AsLIeH

yepes BepUIHHY)

H3o0bpaxars KOHYC M €ro ceueHus
IUIOCKOCTbIO, NPOXOJsILEii Yyepes och,
H [UIOCKOCTBIO, MepreH MK YIS pHOI

K OCH.

H3yuars, pacnosnaBars pazséprky
KOHYca.

BoiBoauTs, Henoab3oBaTs GopMmyiibl
JUIsl BBIYHCIICHHS TUIo1an GoKoBOi
NOBEPXHOCTH KOHYCA.

Haxoaurs niomaam ceyeHuii,
NPOXO/AIINX Yepe3 BeplIHHY KOHYca
HJIH NEepreHHKYISPHBIX €ro OCH.
O0bsicHATD, KaKoe TeJI0 Ha3bIBaeTCs
yCeUEHHBIM KOHYCOM.

Hiyuars, 00bsICHSATS, Kak ero
MOJYYHTh MYTEM BpallleHHs
NPSAMOYTOILHOMN TparnennH.
BeiBoauTs, npumensite Gpopmyny
JUIsl BBIYHCIICHHS TUIolaan GokoBoii
MOBEPXHOCTH YCeYEHHOrO KOHYCa

KomOGunaums Ten Bpauienus

M MHOIOrpaHHHKOB. MHOIOrpaHHHK,
onucaHHblii okoso chepsl; chepa,
BIIHCAHHAS B MHOTOIPAHHHK HJIH

B TEJIO BpallleHHs

AKTyanuzupoBars GakThl H METO/IbI
IUIAHHMETPHH, PeJICBaHTHBIE TEME,
MPOBOANTH AHAIOTHH.

Pewars crepeoMerpHieckue 3a1aun,
CBSI3aHHBIE C TeJIaMH BpallleHHUS,
MOCTPOCHHEM CEYECHHIT Tell BpallleHHs,
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¢ KOMOHHAIMAMH Tell BpallleH!s

¥ MHOTOIPaHHHKOB Ha HaXOXKJ/ICHHE
reOMETPHYECKHX BEJIHYHH.
Henoab3oBars npu pelieHun
CTEPeOMETPHYECKHX 3a/1a4
IUIAHUMETPpHYECKHE (PaKThl H METO/IbI
3a/1a4H Ha BBIYHCIICHHE

H JI0Ka3aTe/IbCTBO.

MoaeanpoBars peajbHble CHTYALHH
Ha A3bIKE NCOMETPHH, HCCJAE10BATH
MOCTPOCHHBIE MOJIEIIN

C HCIOJIb30BAHHEM I'€OMETPHUYECKHX
NOHATHH

O6BEMBI TEN

10

[Toustue 06 06béme. OCHOBHBIE
cBOiCTBa O0BEMOB TeJl.

O0BEM HUIHH/pa, KOHYCA.
O0bém mapa 1 nomwans chepsbl

AKTYAAH3NpOBaTh HAKThl H METO 1B
IUIAHUMETPHH, pelIcBaHTHBIC TEMe,
MPOBOJINTHL AHATIOTHH.

BeisoanTh, Henoab30BaTh GopMyIisl
00BEMOB: NPH3MBbI, LWIIHH/pA,
IHPaMHJIbl, KOHYCA; YCeYEHHOIM
NMUpPaMHJIbl B YCEUEHHOIO KOHYCa.
Pemarn crepeoMeTpHyeckHe 3a/1a4u,
CBSI3aHHBIE C BBIYHCIICHHEM 00BEMOB.
DopmyauposBars onpe/eicHue
HIAPOBOro CErMEHTa, LIapOBOro CJION,
IIAPOBOro CEKTOpA.
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Hpumensrs dopmyin
JUIS HAXOXKICHHS OOBEMOB LIAPOBOIo
CErMCHTA, IApoBOIo CeKTopa

[NoaobHeie TeNa B NPOCTpaHCTBE.
CoOoTHOLICHHA MERKIY IUTOIANSMH
NOBCPXHOCTEH, 00BEMaMH NOJ00HBIX
Ten

Pemars crepeoMeTpHuccKie 3a1a'iu,
CBA3aHHBIC ¢ 00BEMOM LIapa

H IUIOIANLI0 chephl.
Mojeanposars peaibHLIC CHTVAIIM
Ha A3IBIKC MCOMCTPHH, HCCICA0BATD
NOCTPOCHHBIC MOJCIH

C HCMNOAB30BAHHEM ICOMCTPHYCCKHX
MOHATHIL

AKTYAIHPOBATS DAKTEI H MCTO/IR
IIAHHMCTPHH, PCIICBAHTHAIC TEMC,
NPOBOAHTL AHANOTHH.

Pemars crepeoMeTpHYcCKHE 31391,
CBS3aHHAIC C COOTHOMICHHEM 00BEMOB
H NOBCPXHOCTEH N000HBIX TEN

B NPOCTPAHCTBE.

Moaeanposars peaibHbIC CHTYALIMN
Ha A3ILIKC FCOMCTPHH, HCCICAOBATD
NOCTPOCHHBIC MOJICIH

€ HCTIONB30BAHHEM NCOMCTPHYCCKHX
MOHATHH

KTOpb! H KOOP/IHHATHI
HNPOCTPAHCTBE

20

Bekrop Ha mockocTi
i B npoctpascree. Cnoxenne
H BRIMHTAHHC BCKTOPOB. Y MHOXKCHHC

AxTyaamuposars GakTel ¥ METOAN

ILIGHHEMCTPHH, PCIICBAHTHRIC TCMC,
NPOBOJAHTD GHATOIMHH.
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BeKTOpa Ha wncno. Pasnoxenne
BCKTOPA 110 TPEM HCKOMILIAHAPHBIM
sektTopam. [lpaswio
napauicienunesa,

Pemienne sa1a4, CBN3AHHBIX

¢ NIPHMCHCHHEM Npasua ackicrauil

¢ BCKTOPaMM.

[IpsMoyroisHas cuerema KoopAHHar
B npoctpancrse. Koopaunars
sektopa, [pocreimme sanaun

B KOOpAMHaTax. Yroa Mexiy
sexTopamy. CkanspHoe
NPOHIBCACHHE BEKTOPOB.
BriuuciacHue yriaos Meay npamMeivMm
H IUIOCKOCTAMM.
KoopAHHaTHO-BEKTOPHBIIR METOJL
[PH PEIUCHHH ICOMCTPHUCCKHX 3a/1a4

Onepuposars nOHNTHEM BCKTOp

B IPOCTPAHCTERC,

DopMYAHPOBATL IPABIIIO
NAPALICACIIHICAA NPH COKCHHN
BEKTOPOB,

CRAMBIBATL, BLIMHTATE BCKTOPSI,
YMHOKATE BCKTOP HA MHCIIO.
Hiayuars ocHoBHbic croficTsa yrux
onepaumii.

Jasars onpejaencuue npaMoyroastoil
CHCTCMBI KOOPAHHAT B NIPOCTPAHCTBE.
Buipainrs KoopauHaThl BekTopa
HCPE3 KOOPAMHATH €1'0 KOHIOB.
Buisoaurs, ncnoasiosars gopmyay
JUIHHBI BEKTOPA H PACCTOAHHA MEKLY
TOUKAMM,

Bripamars CKaIspHOC NPOHIBC/ICHHE
BCKTOPOB YCPE3 HX KOOPAMHATHI,
BRIMHCANTE YIOJI MCALY ABYMA
BCKTOPAMM, ABYMS [IPAMBIMH,
Haxoamrs yron Mmexay npsmoit

H IUIOCKOCTBIO, YIOJI MCKAY ABYMS
M0CKOCTAMM AHAIMTHYCCKHMH
MCTOLAMM.

Brisoaurs, ncnoasiosars gopmyay
PACCTONHUA OT TOUKH J10 IIOCKOCTH
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[osropenne, obobuicHune

OchoBHbic PUIypsl, GakThl, TCOpeMbl

Pewars npocreiimume sajaum

[ cHcTeMaTHIamMa sHaHuil 14 Kypea IIanuMeTpun. 3a1aun HA HAXOKJICHHC JUIHH H YIJIOB
IIAHHMCTPHH H MCTO/BI HX B ICOMCTPHUCCKHX (I ypax,
PeUICHHA. npuMennts Teopemy Iudaropa,
Ocuosubic PUrypsl, Gaktel, TCOPEMbl | TCOPEMBLI CHHYCOB H KOCHHYCOB,
Kypca cTepeoMeTpii. 3a1a4n Haxoam s miomaias MHOIoyroJibHIKa,
CTCPCOMCTPHH H MCTO/LLI MX PCUICHHS | Kpyra,
Pacnosnasars nojoGusie Gpuryph,
HAXOAMTH OTHOIICHUS JUTHH
W IIomae.
Henonssosars npu pemiennn
crepeoMeTpriecknx 3aaay QpaxkTl
H MCTO/IB IAAHHMCTPHH
IOBUIEE KOJIMYECTBO 68
YACOB 110 [TPOI'PAMME

35




6. IOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
JIeKTPOHHBbIE HU(PPOBbIE
Nen/m  Tema ypoka oOpa3oBarejibHbIE
pecypchbl
OCHOBHBIE MIOHATHS CTEPEOMETPUH: TOUKA,
1 ;pHMaH, IJIOCKOCTb, TPOCTPAHCTBO. | BuGmiorexa LIOK
PABIIA H300paXCHHs Hfl pHOyHRAX. https://m.edsoo.ru/aecc77cd
M300paKEeHHsI TNIOCKOCTEH, TapalIeIbHBIX
NpsIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
) [TonsaTus: nepecekaronmecs MmI0CKOCTH, bubmuotexa [JOK
MEPECEKAIOIIMNECS TPsAMAst U THIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonaTHS: IepeceKaromuecs IOCKOCTH, bubmuotexa [JOK
MepeceKaroIrecs npsMasi U IIoCKOCTh https://m.edsoo.ru/db685e73
) 3HAaKOMCTBO C MHOTOI'PaHHUKAaMU, BuGmorexa OK
H30DP@KEHHE MHOTOTPAHHHKOB Ha https://m.edsoo.ru/a63959ed
pUCYHKaX, Ha MPOEKIITMOHHBIX YepPTExKAX
Haqanmjme CBeJIeHUs 0 KyOe 1 mupamue, BuGmiorexa LIOK
5 UX pa3BEPTKU U Mojenu. CeueHust

MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/b30dff38
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HauanbHble cBeieHUs 0 KyOe U upamu/ie,

MIPOCTPAHCTBE; MapAIIIETbHOCTh TPEX
MPSMBIX

6 , C bubmuotexa [JOK
uX pa3BEPTKU U MozAenu. CeueHus
https://m.edsoo.ru/3d&8ffd32
MHOT'OTPaHHUKOB
[ToHsTHE 00 AKCMOMATHUYECKOM TIOCTPOECHUN
7 P bubmmoreka [JOK
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHUH H
p p https://m.edsoo.ru/OccS5céfe
CIIEICTBUS U3 HUX
[TousiTHE 00 AKCMOMATHYECKOM TTIOCTPOECHUN
g P bu6mmoreka IJOK
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHH H
p p https://m.edsoo.ru/239c8cb4
CJIEICTBUS U3 HUX
[TonsTre 00 akCHOMaTHYECKOM TOCTPOCHHUH
9 bubmoreka IJOK
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHH H
pEOMETP https://m.edsoo.ru/65¢6b106
CJIEICTBHUS U3 HUX
[TonsTtre 00 akCHOMaTHYECKOM MOCTPOCHHUH
10 bubmoreka [JOK
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH H
https://m.edsoo.ru/258fc245
CJIEZICTBHUS U3 HUX
B3anmHoe pacnonioxkeHue npsMbpIx B
1 bubmoreka IJOK
MPOCTPAHCTBE: MEPECEKAIOITNECS
’ https://m.edsoo.ru/1a2520f6
rapajulieIbHbIC M CKPEIITUBAIOIITUECS ITPSMbIC
[TapanmensHOCTh MPSMBIX M TUNTOCKOCTEHN B
12 MIPOCTPAHCTBE: MAPAJVIEIbHbBIE IIPAMBIE B bubmuotexa [JOK

https://m.edsoo.ru/93ad36b3
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[TapaienbHOCT MPSIMBIX U TIJIOCKOCTEN B

13 npocrtpaHcTBe: [lapamiensHoCTh NpAMON U bubmmorexa [OK
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU bubmmorexa LIOK
https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMHU B IPOCTPAHCTBE bubmmorexa [OK
https://m.edsoo.ru/fe733862
16 Yron Mexy IpsSMBIMA B IPOCTPAHCTBE bubmorexa [OK
https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bubmuotexa [JOK
napajJieabHbI€ MJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa MapayIEIbHbIX MIOCKOCTEN bubmmoreia LIOK
https://m.edsoo.ru/e504d656
[Ipocreiimre mpocTpaHCTBEHHbBIE (PUTYPHI
19 H;) MJIOCKOCTH: I;GT;EBHP, KyO, pre bubmmorexa LIOK
https://m.edsoo.ru/4a28dc02
napa’suiesienumne;y
. bu6mmoreka IJOK
20 Hoetpoerne cenerni https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenum bubmmorexa LIOK
https://m.edsoo.ru/ec26feSd
KontponbsHas pabota o teme "[Ipsimbie u Bumorexa [[OK
22 IUIOCKOCTH B IPOCTPAHCTBE.

[TapanienbHOCTh NPSIMBIX U TIIIOCKOCTEMR"

https://m.edsoo.ru/9a0a9%e56
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[leprieHIUKYISAPHOCTH NPSIMON U

23 IJIOCKOCTH: MEPIICHIUKYIISIPHBIC MPSAMBIE B bubmmorexa [OK
https://m.edsoo.ru/b19f6a5d
IPOCTPAHCTBE
24 [IpsimMble mapanienbHbIe U bubmoteka [JOK
MEPHEHANKYJISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
75 [IpsimMble TapajuieIbHBIE U bubmuotexa [JOK
MEPHEHANKYJISPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJISIPHOCTH MPSIMOU U bubmuotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipr3Hak neprneHauKyIIpHOCTH IPSIMON U bubmuotexa [JOK
IJIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o npsAMON NepHeHANKYIAPHON bubmuotexa [JOK
IIJIOCKOCTH https://m.eds00.ru/635¢5087
79 TeopeMa o0 npsIMOM NEPIIEHAUKYJISIPHON bubmuotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsAMoN nepHeHANKYISAPHON bubmuotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
[TeprieHAUKYISP ¥ HAKJIOHHBIE: PACCTOSTHUE
31 oT IT)quE z[oynnl(;cxocm paCCTO;II)HI/Ie oT bubmorexa [OK
. ’ https://m.edsoo.ru/33c477d3
MPSIMOM JI0 TIOCKOCTH
[TeprieHANKYISIP U HAKJIOHHBIE: PACCTOSTHUE BuGmorexa LIOK
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT

MPAMOM 10 INIOCKOCTH

https://m.edsoo.ru/66fefadd
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[TepnieHauKyISIp M HAKIOHHBIE: PACCTOSTHUAE

13 bubmoreka [JOK
OT TOYKH JIO INIOCKOCTH, PACCTOSIHUE OT
. A P https://m.edsoo.ru/aSb7b8e3
PSIMOi 10 TIIOCKOCTH
ITepneHauKyIsIp U HAKJIOHHBIE: PACCTOSHUE
34 PHCHIAIYIIP P bubmmoreka [JOK
OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT
. A P https://m.edsoo.ru/dbee22bc
MPSMOI 10 MIIOCKOCTH
35 VYTrabl B IpocTpaHCcTBeE: yroia Mexay npsamoit = bubmuoreka [JOK
1 TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, JUHEUHBIN YIOJ bubmuotexa [JOK
JIBYTPAHHOIO yTIJia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN YTOJI, TUHEUHBIA YIOJI bubmuotexa [JOK
37
JIBYTPAHHOIO yIJia https://m.edsoo.ru/c7c777ed
[TeprieHAUKYISPHOCTD MIOCKOCTEH:
18 PHEHIHIY P butmoreka [JOK
MpU3HAK MEPICHANKYISIPHOCTH IBYX
p vp AHIY P ABY https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEMN
[TeprieHAUKYISAPHOCTD MIOCKOCTEH:
39 PHEHHIY P butmoreka [JOK
MpU3HAK MEPICHANKYIIPHOCTH IBYX
p vp AIY P ABY https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[leprieHAUKYISPHOCTD MIOCKOCTEH:
40 PHEHAKY AP Bu6morexa LOK
MpU3HAK MEPIEHIUKYISIPHOCTH JBYX
P vp yip Y https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
) bubmoreka [JOK
41 Teopema 0 TpEX NMEepIEHAUKYIISIpaxX

https://m.edsoo.ru/e4972cdc
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bubmoreka [JOK

42 Teopema o TpEx mepre Ky Lipax https://m.edsoo.ru/52188a7d
43 TeopeMa o TpExX NeprneHauKyJIsipax bubmorexa LIOK
https://m.edsoo0.ru/9f246736

KontposnbHas pabota 1o remam
"IlepneHIUKYISIPHOCTD NPSMBIX U bubmuotexa [JOK

-+ .
miockocte" u "Y bl MeXKIy NPSMBIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTSAMH
[ToHsTHE MHOTOTpaHHUKA, OCHOBHBIE

45 AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIIbIE U bubmuotexa [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOT'OTpaHHHKA
[Ipu3ma: n-yronpHas npusMa; rpaHu u
OCHOBAHMS NPU3MBIL; IPsIMasi U HaKJIOHHAs bubmuotexa [JOK

46
MPU3MBbl; OOKOBAs U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapayutenenurenn, NpAMOYTOJIbHBIN bubmuotexa [JOK
rapasuIeeuIie] ¥ €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Tupamuaa: n-yrojibHast nupamMua, TpaHu U

43 OCHOBaHHE MUPAMU/IbI; OOKOBAsI U MTOTHAS bubmuotexa [JOK
MMOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U https://m.edsoo.ru/fblcdOas
yced€HHas upaMuaa

49 IIpaBuibHBIE MHOIOTPAHHUKU: ITIOHITUE bubmuotexa [JOK

IIPpaBUJIBbHOI'O MHOI'OI'PAaHHHUKA, IIpaBHUJIbHAA

https://m.edsoo.ru/074c8865
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Mpu3Ma U IpaBWIbHASI TUPaAMUIA;
paBUJIbHAs TPEYroJbHAs MUpaMua 1
paBUWIBHBINA TETpadIp; KyO

IIpencraBienue o MpaBUIbHBIX

bubmmoreka [JOK

50 MHOTOTPAHHHUKAX: OKTa’p, NOAEKA3IP U hitps-//m.edsoo.ru/a0fddSbf
UKOCAdIP.
CummeTpus B MPOCTPAHCTBE: CUMMETPHUS
OTHOCUTEIBHO TOYKH, IPSIMOM, MIIOCKOCTH.

51 DNEeMEHTHI CI/IMMeTpI/I’I/I E nnpa’MH;[ax, bubmorexa [OK

https://m.edsoo.ru/b9e777d9

napajuieenune ax, IpaBUIbHbIX
MHOT'OIPAaHHHUKAX

59 Brrunciienne 351eMEHTOB MHOTOTPAaHHUKOB: bubmuotexa [JOK
péOpa, IMaroHasu, yrisl https://m.edsoo.ru/6¢dbecef
[Tnomaas 60KOBOI MOBEPXHOCTH U TIOTHOM

53 ITIOBEPXHOCTH IIPSMOM ITPU3MBI, IIOIIA/Ib bubmuotexa [JOK
OCHOBaHMii, Teopema 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMOM MPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
ITIOBEPXHOCTH ITPAaBUWJIBHOW NMUPAMUIBL, bubmuotexa [JOK

54 .
TeopeMa O TUIoIa I OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU NTUPaMUIbI

55 KontponbsHas paboTta o Teme bubmuotexa [JOK

"MHororpanHuKu"

https://m.edsoo.ru/a95f5c04
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bubmoreka [JOK

56 Mowsrue 06 0bneme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMHUILI bubmorexa LIOK
pami https://m.edsoo.ru/235171b3
. bu6mmoTeka IIOK
>3 OObEM mupamuE! https://m.edsoo.ru/f47dfetd
. bu6mmoreka IIOK
59 OOBEM mupamu! https://m.edsoo.ru/79¢10312
. bubomoreka [JOK
60 OOBEM mupam et https://m.edsoo.ru/2faadc3f
bu6mmoreka IJOK
61 O0né
BEM TPHIMBL https://m.eds00.ru/79853608
. bu6mmoreka IJOK
62 O6bEM mpusMEI https://m.edsoo.ru/1e053890
. bubmoreka [JOK
63 OOBEM mpu3MEI https:/m.eds0o.ru/482d3£51
64 KontponbHas padorta o teme "OO0bEMBI bubmuotexa [JOK
MHOT'OTPaHHUKOB" https://m.edsoo.ru/28a6573c
. HOBTOPell_{II/Ie, 00001IeHe cncuTeMaTnsauHﬂ BuGmorexa LIOK
SHAHIH. HIOCTPOCHHE CCHCHIH B https://m.eds00.ru/098bedad
MHOTOTPaHHHKE
HOBTOPeHI/Ie, 00001IeHNE CI/ICTeMUaTI/IBaHI/I}I BuGmorexa LIOK
66 3HaHHWU. BbIUnclIeHnEe pacCTOSIHUNA: MEXITY

ABYMs TOYKaMH, OT TOYKH OO0 HpﬂMOfI, oT

https://m.edsoo.ru/f7792ba9
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TOYKHU A0 INIOCKOCTHU, MCIKIY
CKPCIIUBAIOIUMHUCS ITPAMBIMHA

bubmoreka [JOK

67 u 0
TOTOBAT KOHTPOJIBHAN paboTa https://m.edsoo.ru/b9146bc0

[ToBTOpeHue, 0600IIeHNE CHCTEMATH3AIUS

3HaHWH. BeIunciaeHue yrioB: MExIy
bubmoreka [JOK

68 CKpCHIMBAIOIMMHCA TPAMBIMH, MEHCLY https://m.edsoo.1u/56765e8b

MPSIMOU U TJIOCKOCTHIO, ABYTPAHHBIX YTJIOB,
YIJIOB MEXY IIIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KUIACC

JIeKTPOHHBbIE IU(PPOBbIE

Ne /i Tema ypoka o0pa3oBaTe/ibHbIE pecypchl
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Cdepa u map: neHTp, paguyc, TuaMeTp; bubmoreka [JOK
TJIOIIA/Ib TIOBEPXHOCTU CcPepbl https://m.edsoo.ru/0341bc2b
Cdepa u map: neHTp, paguyc, TuaMeTp; bubmoreka [JOK

TUTOINA/b TOBEPXHOCTH CHEPHI
BzaumHoe pacnonoxenue chepsl u
TUTOCKOCTH;, KacaTelbHas TUIOCKOCTh K
cdepe; ionaab chepol

BzanmHuoe pacnionoxxenue chepst u
IUIOCKOCTH; KacaTeilbHas INIOCKOCTh K
cdepe; iomanb chepol

N3o0paxkenue cdepsl, apa Ha MIOCKOCTH.

Ceuenus mapa

https://m.edsoo.ru/0341bc2b

bubmoreka [JOK
https://m.edsoo.ru/bed12a43

bubmoreka IJOK
https://m.edsoo.ru/bed12a43

buomoreka IJOK
https://m.edsoo.ru/bc15f712

[{umuaapUYecKas IOBEPXHOCTD,
oOpazyrolue HUIUHIPUIECKON
MTOBEPXHOCTH, OCh MIUIUHAPUYECKON
MTOBEPXHOCTH

bubmoreka [JOK
https://m.eds00.ru/6054b8c1

[{umuaAp: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3zyroias u och;
TJI0MA b OOKOBOW M TIOJTHON TTOBEPXHOCTH

butmoreka [JOK
https://m.edsoo.ru/188f6216

[{unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIias u och;
TIOMIA b OOKOBOW M TTOJTHON TTOBEPXHOCTH

N3o0pakeHne MIMHIPA HA TNIOCKOCTH.
PazpépTka nununapa. CeuyeHus HUINHAPA

bu6mmoreka IJOK
https://m.edsoo.ru/188f6216

bu6mmoreka IJOK
https://m.edsoo.ru/016e25eb
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(TIOCKOCTBIO0, MAPAIIIEIBHON WIIH
NIEPIICHIUKYIIPHOW OCH IIUITMH]IPA)

N300pakeHne LMIMHAPA Ha IOCKOCTH.

10 Pazpéprra nununapa. CeueHus UIMHIAPA bubmoreka [JOK
) (TIOCKOCTHIO0, MAPAIIEIBHON WK https://m.edsoo.ru/016e25eb
TIEPICHINKYJISPHON OCH IIUITUHAPA)
Konnueckass moBEepXHOCTh, 00pa3yoIue
i1 . P pasyrom bubmoreka [JOK
. KOHHUYECKOH ITOBEPXHOCTH, OCh M BEPIIIMHA
. p p https://m.edsoo.ru/c94ba09b
KOHUYECKON TTOBEPXHOCTH
KoHnyc: ocHOBaHHE U BEPIIHHA,
- ) y P : § Bu6miorexa I[OK
. oOpa3yromas 1 0Ch; IIOIIaab OOKOBOH 1
Pasyrott Ha https://m.eds0o.ru/897dd3b2
MIOJTHOH TTIOBEPXHOCTH
KoHnyc: ocHOoBaHHE U BEPIIHHA,
s ) Y P . Bu6miorexa I[OK
. oOpasyromas U 0Ch; IUIOMaab OOKOBOI U
pasyiom tHan https://m.eds0o.ru/897dd3b2
MTOJTHON TTIOBEPXHOCTH
Y ceuéHHbIl KOHYC: 00pa3yIolue U
o Y g YIOt Bubmioreka LIOK
. BBICOTA; OCHOBAHMUS U OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
VY ceuéHHbIN KOHYC: 00pa3VIOIue U
5 Y g yrom bu6mmoreka IJOK
. BBICOTA; OCHOBAHHMS 1 OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
MN300pakeHne KOHyca Ha MJIOCKOCTH.
p Y butmoreka [JOK
16. Pa3BépTka koHyca. CeueHus1 KoHyca

(TIOCKOCTBIO0, MAPAIIEIBHON OCHOBAHUIO,

https://m.edsoo.ru/Obdelbe8

46


https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

Y IUIOCKOCTBIO, TPOXOISIIEN Yepes

BEPIINHY)
17 KoMOuHanus ten BpalieHus u bubmoteka [JOK
' MHOTOTPAHHUKOB https://m.edsoo.ru/3cef10e5
8 KomOunarus ten BpamieHus u bu6mmoTeka IJOK
' MHOTOIPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHH#K, OITMCAHHBIA OKOJIO ChepHl;
19. cdepa, l;BI;TI/ICEIHH’aH B MHOT'OI'paHHUK I/I(Jb;I/IpB bubmiotexa HOK
https://m.edsoo.ru/0b136158
TEJIO BpaIlcHUs
o e S 0 S o 10K
https://m.edso0o0.ru/0b136158
TEJIO BpaIlcHUs
51 [Torsatue 06 00véMe. OcHOBHEIC cBOlicTBa  bubmmoreka [JOK
' 00BEMOB TeE https://m.edsoo.ru/26a03fb7
22. O0BEM UIMHIpa, KOHYCa bubmorexa [OK
https://m.edsoo.ru/5513d87b
23. O0BEM UIMHIpa, KOHYyCa bubmorexa [OK
https://m.edsoo.ru/5513d87b
24. O0BEM UIIMHIPA, KOHYCa bubmorexa [TOK
https://m.edsoo.ru/5513d87b
bu6mmoreka IJOK
25. OOBEM HIapa  IIONALD Cheps https://m.edsi.ru/dl89bde2
26. O0BEM mapa 1 wiomaas chepsl bubmmorexa OK

https://m.edsoo.ru/d189bde?2
47



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2

bubomoreka IJOK

2. OOBEM miapa i MoMALE: ChepE https://m.edsoo.ru/d189bde2
[TogoOHBIC Tela B MPOCTPAHCTBE.
28 CO(I)[THomeHI/m MG)KI[py HJI;)OHIaHﬂMH Bubamorexa TIOK
' . . https://m.edsoo.ru/810cf1leb
MTOBEPXHOCTEHN, 00hEMaMU TTOTOOHBIX TEIT
[TomoOHBIE Tella B IPOCTPAHCTRE.
29 CO§THOH_IGHI/IH Memz[py HJIIDOHlaJ:[SIMI/I bubmorexa [TOK
' . . https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE
KonTtponbshas pabora o remam "Tena bubmuotexa [JOK
30. BpamieHus" u "O0beMbl Te" https://m.edsoo.ru/4a33a8ab
31 BekTop Ha IIOCKOCTH U B MPOCTPAHCTBE brbmorexa [OK
' https://m.edsoo.ru/5caefclb
32 CnoxeHue U BBIMUTaHHE BEKTOPOB bubmiotexa HOK
' https://m.edsoo.ru/23f4f089
33 YMHOK€EHHE BEKTOpA HA YUCIIO bubmmoreia HOK
' https://m.edsoo.ru/dee379eb
PaznoxeHnue BekTopa 1o TpéEM
34 HEKOMIIJIaHAPHbIM EGKTOI;[EM. [IpaBuno bubmiotexa HOK
' https://m.edsoo.ru/a28fd74e
napasjienenuneaa
Pemenue 3amay, CBSISaHHI:IX C ] Bumorexa [[OK
35. MIPpUMEHCHHUEM IIPaBUJI JCUCTBUH C

BEKTOpaMu

https://m.edsoo.ru/5a827900
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Pemenue 3amay, CBI3aHHBIX C

N . bu6mmoreka IIOK
36. UIDHMMEHCHUCHM TPABEI ACHCTRIH © https://m.edsoo.ru/5a827900
BEKTOpaMH
7. | npiasenemien npasax seirma buomorera LIOK
' https://m.edsoo.ru/5a827900
BEKTOpaMH
[IpsiMoyroJibHasi CuCTEMa KOOpJIMHAT B
38 H;)OCTp}E]lHCTBe. Koopaunatsr ]:)C):I[<T0pa. bubmmorexa LOK
' . https://m.edsoo.ru/48db7058
[IpocTeiiue 3axaun B KOOpIUHATAX
[IpsiMOyroJibHasi CUCTEMA KOOPIMHAT B
39 H;)OCszHCTBe. Koopaunats BP:IiTopa. bubmmorexa LIOK
' . https://m.edsoo.ru/48db7058
[IpocTeiiue 3axa4un B KOOpIUHATAX
VYron mexnay Bekropamu. CkansipHoe bubmuotexa [JOK
40. MIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
VYron mexny Bekropamu. CkansipHoe bubmuotexa [JOK
4l MIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brruncnenne yrioB MEXAY NPSAMbIMU U bubmuotexa [JOK
42. MJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
Brpruucnenue yriioB Mexay npsMbIMU U bubmuotexa [JOK
43. MJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBIA METOA IIPU bubmuoteka [JOK
44 PEILICHUU TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
45 KoopanHaTHO-BEKTOPHBINA METOJ ITPU bubmuotexa [JOK

pelIeHNN TeOMETPUYECKUX 3a/1a4

https://m.edsoo.ru/d3alfe30
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KontponrsHas pabota o teme "Bektopel 1 |~ bubnuoreka [JOK

46. "
KOOPJIMHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/77¢22fcS
[ToBTOpEHuUe, 00001IEHNE U
cucteMatu3anus 3HaHuii. OCHOBHBIC bub6anoreka [JOK

47 burypsl, paxThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basSd
TJIAaHUMETPUH
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anusa 3HaHui. OCHOBHbBIE bu6amoreka IJOK

48. burypsl, HaKThl, TEOPEMBbI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUH
[ToBTOpEHue, 00001IeHNE U
cucteMmaTu3anusa 3HaHui. OCHOBHbBIE bu6amoreka IJOK

49. ¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpEeHue, 06001IeHNHE U
cucteMmaTu3anus 3HaHu. OCHOBHbBIE bu6amoreka IJOK

>0. burypsl, HaKThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TTAHUMETPHH
IToBTOpEHME, 0000IICHNE 1

51. CHCTeMpaTnsaumI BIEHHﬁ. 3amaun bubmorexa [OK

https://m.edsoo.ru/7491efe0

TUTAHUMETPHH W METOBI UX PEIICHUS
IToBTOpEHUE, 0606meHI:Ie u BuGmorexa LIOK

52. CHUCTEeMAaTH3allMs 3HaHUH. 3a/1aun

IIaHUMCETPUN U METOJBI UX PCIICHUSA

https://m.edsoo.ru/7491efe(
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[ToBTOpEHue, 006001IEHNE U

53 CHUCTeMaTHU3allMs 3HAaHWM. 3a1auun Bubmmotexa LIOK
’ https://m.edsoo.ru/4dffda97
IJIAHUMETPUM ¥ METOJIbI UX PEIICHUS
IToBTOpEHME, 0000IICHNE 1
54. CI/ICTCMpaTI/IBaHI/ISI 3}11];H1/H71. 3agaun Bubmmotexa LHOK
https://m.edsoo.ru/4dffda97
IJIAHUMETPUM ¥ METOJIbl UX PEIICHUS
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anusa 3HaHui. OCHOBHbBIE bu6amoreka IJOK
>3 ¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUUN
[ToBTOpEHue, 00001IeHNE U
cucteMmaTu3anusa 3HaHui. OCHOBHbBIE bu6amoreka IJOK
>6. ¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
[ToBTOpEeHue, 06001IeHNHE U
cucteMmaTu3anus 3HaHu. OCHOBHbBIE bu6amoreka IJOK
ST ¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anus 3HaHu. OCHOBHbBIC bu6amoreka IJOK
>8. ¢burypsl, GpaxThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHN
59 IToBTOpEeHuE, 0000IIEHNE U bubmoreka [JOK

cuCTeMaTHu3alus 3HaHUM. OcHOBHBIE

https://m.edsoo.ru/74b2ad91
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burypsl, pakTel, TEOPEMBI Kypca
CTepEOMEeTPUH

[ToBTOpEHuUe, 00001IEHNE U

cucteMatu3anus 3HaHuii. OCHOBHBIC bub6anoreka [JOK
60. burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUU
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anusa 3HaHui. OCHOBHbBIE bu6amoreka IJOK
o1. burypsl, HaKThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUUN
[ToBTOpEHue, 00001IeHNE U
cucteMmaTu3anusa 3HaHui. OCHOBHbBIE bu6amoreka IJOK
02. ¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
[ToBTOpEeHue, 06001IeHNHE U
cucteMmaTu3anus 3HaHu. OCHOBHbBIE bu6amoreka IJOK
03. ¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUU
[ToBTOpEHue, 06001IeHNE U
cucteMmaTu3anus 3HaHu. OCHOBHbBIC bu6amoreka IJOK
64. ¢burypsl, GpaxThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHN
bu6mmoreka IJOK
65. HrtoroBast KOHTpOJIbHAS paboTa

https://m.edsoo.ru/ec24dfc?2
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bubomoreka IJOK

66. HTorosas KOHTpOLHAA padoTa https://m.edsoo.ru/ec24dfc2
67 [ToBTOpEHuUe, 00001IEHNE U bubmoreka [JOK

' CHCTEMaTHU3alUs 3HAHUI https://m.edsoo.ru/f465d10e
6. [ToBTOpEeHue, 0600IIeHNE U bu6mmoTeka IJOK

CHUCTCMaTHU3alusi 3HAHUU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/f465d10e
68
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7. IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJLHOM ITPOI'PAMMDbBI

10 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
- [TpuMeHSITh aKCHOMBI CTEPEOMETPUH M CICACTBHSI U3 HUX MPU PEIICHUH
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHSIMH: MapaJUIENBHOCTh U TMEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
4 KnaccugunupoBars B3anMHOE PacIioyioKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTOJI, TPaHHU ABYTPAHHOTO YA,
7.5 pedbpo IBYrpaHHOTO yIJIa, JWUHEWHBIA yTOJ JABYTpaHHOTO yria,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBIMYKIIbIHA
7.6 MHOTOTpaHHHK, AJIEMEHTBI MHOTOTpaHHHKA, MIPaBWIbHBIN
MHOTOTPaHHHK
~7 Pacrio3naBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (ITUpaMujia, IpHU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccuduiupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
. KIacCupuKanuy  (BBIMYKIbIE W  HEBBIMYKJIBIE MHOTOTPAHHHKH,
' MpaBWIbHBIE MHOTOTPAHHHUKH, TPSMble ¥ HAKJIOHHBIE TMPU3MBEI,
napauieIeTuneIbl)
79 OnepupoBaTh  TOHSITHSIMH: CeKymas  IUIOCKOCTh,  CEUEHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh TPUHIUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B
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7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYCCKHUEC MCTOJBI IIpH
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHUC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIMUMUCS ITPAMBIMHA

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPUYCCKUX BECJIIMYHH 110 06pa3uaM
I aJilropyuTMaM, IIPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
pPECHICHUHN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BbBIYMCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOfI U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

7.19

Berancnsate 00bEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHHKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  (GOpMyll,  BBIYUCIATH
COOTHOIIECHUS MEXKTy TUTOIIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T00HBIX

MHOI'OI'PaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIJIIOCKOCTb CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMECTPUICCKUX
3aaa4, mpcamnoararolmnx HECKOJIBKO MaroB pCeIicHHA, C€CIIM YyCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIpU PEHICHUU CTCPECOMECTPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTCﬁ B IIpUPOAC U

KM3HU, PpAaCIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[TpuMeHsATH TOJYYEHHBIE 3HAHHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3YYEHHbIE MOHITHUS B IpoOIEcce
MIOUCKA pelIeHUs] MaTeMaTW4ecku C(OpMYyJIUpOBAaHHON MPOOIEMBI,

MOACIINPOBATH PCAJIbHBIC CUTYyalluU Ha A3BIKEC FrCOMCTPHHU, UCCIICIOBATH
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MNOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPUUCCKHUX MOHITUMN U
TEOpPEM, allriapara anre6pbl, peiaTh NpakKTHYCCKUE 3aJla4r, CBA3aHHBIC

C HAXOKACHUECM I'COMCTPHUICCKUX BCIIMYUH

11 KIJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NMPOIrPaMMbI CpeiHero o0mero 00pasoBanus
pe3yJbTarTa
6 I'eomerpus
OnepupoBatb HOHATHAMMU: LWIMHAPUYECKast IIOBEPXHOCT,
6.1 oOpasyomue UUIMHAPUYECKON MMOBEPXHOCTH, LUIMHIP, KOHUYECKas
' MIOBEPXHOCTh, O0Opa3ylolIMe KOHUYECKOM MOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPALICHHS
6.4 KnaccudunupoBaTb B3auMHOE pacioiokKeHHe Chepbl U MIIOCKOCTH
OnepupoBaTh NOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
1IapOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Bbruucnare o0bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpalleHMs,
' reOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMyJT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy u
6.7 OIMCaHHBII OKOJO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpalleHUs
63 BblyncnsaTe COOTHOIIEHHMST MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00bEMaMU MOT00HBIX TeT
6.9 N306paxaTs n3yyaemble QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKME YEPTEXKH M3 PHCYHKOB MPOCTBIX
6.10 O00BEMHBIX (QUTYp: BHUJIl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel

BpallCHUA
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6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BBIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUrypax, MpeACTaBICHHYIO Ha

yepTexax U pUucyHKax

6.12

[TpumensaTh reomMeTpruecKue (hakThl Ui peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANOJIaraloliuX HECKOJbKO IIarOB PEIICHUA, €CIIM YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

6.14

6.15

6.16

6.17

6.18

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBITIONTHATE TEHCTBUS CIIOKCHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha YHCJI0, OOBSICHATh, KAKUMH CBOHCTBAMH OHH
001a7a10T

[TpuMeHsITh MpaBUIIO apaUICIICIIHIICIA TIPU CIIOKCHUH BEKTOPOB
OHepI/IpOBaTB IIOHATUAMMN . IIeKapTOBI)I KOOpI[I/IHaTI)I B HpOCTpaHCTBe,
BCKTOp, MOI[y.HI: BGKTOpa, paBeHCTBO BGKTOpOB, KOOpI[I/IHaTBI BGKTOpa,
yrojl MEXIY BEKTOpaMH, CKaJIPHOE IPOHM3BEICHUE BEKTOPOB,
KOJUIMHEAPHbBIC ¥ KOMILJIaHAPHBIC BEKTOPBI

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOPA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD

10 IBYM HCKOJIJIMHCAPHBLIM BCKTOpamM

3aI[aBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAHAT

6.19

Pemate mpocreiimme TeOMETpUYECKHE 3a1adyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

Pemate 3amaum Ha J0Ka3aTEIBCTBO MATEMAaTHYECKUX OTHOIICHUH M
HaXO0JIEHUE TEOMETPUUCCKUX BEJIMYMH IO 00pa3IaM WK aIropuTMam,
MpPUMEHsIST HM3BECTHBIE METOJbl MPU  PEUICHHH  CTaHAapTHBIX
MaTeMaTHYeCKUX 3a7a4

[IpuMeHATh TpOCTEHIINE MPOTrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHUCTEMBI TPH PEHICHUU CTEPEOMETPUUECKUX

3a7a4

6.22

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONIy4eHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YUYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpOoOIEeMBl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAL[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh

IIOCTPOCHHBIC MOJECIIN C UCITOJIB30BAHUEM I'€COMCTPHUICCKUX MOHSATHH U
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TCOPECM, aIlliapara anre6p1>1, peiaTh MPAKTUYCCKUC 3a1a4U, CBA3aHHBIC

C HAXO0XACHHUEM I'€COMCTPUICCKUX BEJIMYUH
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8. ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM TIOCTPOCHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUSA U3 HUX

7.2

7.3

B3aumHOEe pacmonoxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemuBaromuecs npsmMble. llapamienbHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MapajuIeJIbHBIE IMPsMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX MPAMBIX, NapauIeIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YTOJ MEXKIy MpPAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: [apajuleJbHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX miIockocted. [Ipocreiimne mnpocTpaHCTBEHHBIE (GUIYpbl Ha

IIJIOCKOCTH: TETPAdIP, KY6, napajijieJIcnmIic [, IoCTpOCHUC CEUYCHUI

IlepneHIUKYIAPHOCTE HPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY MPSMON U
IJIOCKOCTBIO,  IBYTPaHHBIM  YroJI, JIMHEWHBIA yrojl JIBYIPAaHHOIO  yrija.
IlepnieHqUKyISAp U HAKJIIOHHBIEC: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE
OT NPAMOH JI0 TUIOCKOCTH, MPOEKIUS (PUTyphI HA IIIOCKOCTh. [leprneHIuKyIsipHOCTb
IIJIOCKOCTEM: NMPU3HAK MEPIICHAUKYIJIAPHOCTH JBYX ILUIOCKOCTEH. Teopema o Tpéx

MepIEHIUKYIsIpax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHKA, BBINYKIIbIE U
HEBBIMTYKJIble MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yronbHas
MpU3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBL. [Mapannenenunern, MPSIMOYTOJIbHBIN
napajuiefienunea U ero cpoiictBa. [Iupamupaa: n-yrojapHas nupamujaa, TpaHd U
OCHOBaHHE MUPaMH/Ibl, OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMHU/IbI, TIPABUIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbIE
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7.5

7.6

1.7

MHOT'OTPAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg IUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHJIBHBIN
teTpa’p, KyO. IIpencraBieHwe O NpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AO0ACKa’Ap U UKOCASAPYyruc Ceuenus IIPpU3MBbI U ITMPaMU/JIbI

CI/IMMCTpI/IH B IIPOCTpPaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpSIMOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajuiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPsIMOH Ipu3Msbl. [1nomans 6okoBoit
IIOBEPXHOCTH M IIOBEPXHOCTH IIPaBUIIBHOM IHpaMuIbl, TEOpeMa O IUIOLAAN

yceuénHoii nupamubl. [Tonstie 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IMPOCTPAHCTBC. CooTHoOIICHUS MEXKAYy  IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpPa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas u och, IUIOMIA (b OOKOBOH U MOJIHON NOBEPXHOCTH

6.2

6.3

Konnueckass moOBEpXHOCTh, 0OO0pa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KoHyC: ocCHOBaHME U BepIInHa, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIOMHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye 1 BbICOTa, OCHOBaHMSI U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa OUJIMHApPAa U KOHYCa

6.5

KoMmOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienumnena U ciaenctBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0bEM mapa u miomaab chepol
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[TomoOuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXAY — IUIOMIAIIMU

67 MOBEPXHOCTEH, 00hEMAMHU MOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO M MPOXO/SIILEE YepPe3 BEPILNHY ), CEUECHUS 11apa
BekTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTOpa.
6.10 [Ipocreitine 3amaum B KOOpAuHATax. Yrojl Mexay Bektopamu. CkalsipHOe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTOJ IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3a/lav
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9. TPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBbHOM MPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero
0011ero o0pa3oBaHus

Brnanenue meromamMu 0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GopMynupoBaTh U ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOopMyIHPOBKH; IIPUMEHATD UX; yYMEHHE
dbopMyarpoBaTh O0paTHOE W TMPOTHUBOIMOJIOXKHOE YTBEPKICHHUE,
NPUBOJUTH NIPUMEPbl U KOHTPIPUMEPHI, MCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCYKIACHUS
nopu  pClICHHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMpaBHJIIbBHOCTDb
paccyXJCHHI; yMEHHE OIECPHPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OICpallMy HaJd MHOKCCTBAMH; YMCHHEC HCIIOJB30BATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUU U IIpu pCIICHUHN 3ajia4d, B TOM YUCIIC U3 JPYTHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HaA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMMCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

perieHnu 3aaa4

VYMmenue ONEprpOBaATh MOHATHAMU: HATYPaJIbHOC YHCJIO, ICJIOC YHCIIO,
CTCIICHB C L CJIBIM ITOKA3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C paodOHAJIBHBIM  IIOKA3aTcjieM, CTCIICHb C ﬂGﬁCTBHTCJ’IBHBIM
IIOKa3aTciicM, J'IOl“apI/I(I)M qucia, CHHYC, KOCHMHYC H TaHICHC
IIPOU3BOJIBHOI'0 4YHcCja, OCTAaTOK IIO MOAYJII0, pallMOHAJIBHOC YHCIIO,
HppaOHAJILHOC qucio, MHOXCECTBA HATypaJIbHbIX, OCIbIX,
palrOHAJIbHBIX, ,ZI@ﬁCTBI/ITGJ'IBHBIX YUCCl; YMCHHUC HCIIOJIb30BATh
MpHU3HAKHU JCIIUMOCTH, HaMEHBIIHNH O6H_II/II71 JACIIUTCIIb 1 HAMMCHBIICC
0611166 KpaTHOC, aJITOPUTM EBxnuna pu pCUHICHUU 3aaa4; 3HAKOMCTBO
C Ppa3iIvuYHbIMU TIO3MHHUOHHBIMH CHCTEMaMHU CYHHCIICHHA, YMCHHUC
BBIIIOJIHATDH BHIYMCIICHHE 3HAYECHUN U Hp606pa3OBaHI/I}I BI:Ipa)KeHI/Iﬁ Cco

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pPAITMOHATBHBIX
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BBIPAKEHUI; YMEHNUE ONEPUPOBATH MOHATUSAMU: IIOCIEN0BATENBHOCTD,
apupMeTHueckass ~— Iporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OeckoHeuyHO YyObIBalomass TreoMeTpudeckas MpOorpeccus; yMEHHUe
3aJaBaTh  IIOCJIEIOBaTEIbHOCTH, B TOM YHUCIE€ C IIOMOILIbIO
PEKYppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMeHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpaumyeckas); yMeTb
MIPOU3BOIUTH ApUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  NPUMEPbl  HUCIOJIB30BAaHMA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBICE,
MOKa3aTeJIbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHWS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IPUMEHSTH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHHUS] MaTEMATHUECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUONYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIUH, HauOoJIbIllee 1 HAUMEHBIIIEE 3HAUCHUS
(GYHKIMH Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢GyHKUUM, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUHUH,
reoMeTpHUeCKUil U (pU3MUECKHl CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTErpall; YMEHHE HaxOJuTh acUMMOTOTHI Tpaduka
(YHKIMU; YMEHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K rpaduKy (QyHKIMH; YMEHHE HaXOIUTh MIPOU3BOIHBIE 3JIEMEHTAPHBIX
GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEAOBAaHUS
(GyHKIMHA, HAXOIUTh HAaMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;

CTpOUTh TIpadUKM MHOTOUYJIEHOB C HCIOJb30BAaHHWEM  armapara
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MAaTCMAaTUUCCKOT O aHaJIN3a; IPUMCHATDH MMPOU3BOAHYIO JJIA HAXOXKICHUS
HaWJIydliero peui€HusA B IPUKIAAHBIX, B TOM YHUCJIE COLOHUAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘ICCKI/IX 3agadax; HaxXoaAuTh IJ1omaiu u 00BEMBI
(1)I/Il"y C IIOMOILIBIO MHTErpaia; IPpUBOAUTH ITPUMEPLI MATEMATHUYCCKOI'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(PepeHINaTbHBIX YPaBHEHUH

YMeHue onepupoBaTh HOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIWS, KOMITO3UIMS QYHKUUH, TUHEHHAsS (QYHKIUS, KBaJpaTHYHAs
GbyHKUMA,  pauMoHaNIbHAas  (QYHKUUS,  CTENeHHas  (yHKUuS,
TPUTOHOMETpHUYecKkne (yHKINUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenpHass W JorapudmMuueckas (QYHKIUU; YMEHHE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHHA, BBIIOIHATH MPEOOpPa3OBaHUs
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAPUKH ISl H3YYSHHS MTPOIIECCOB
Y 3aBUCHMOCTEH, NIPU PEIICHNH 33134 U3 APYTHX YYEOHBIX MPEIMETOB
W 33/71a4 U3 peaJbHOW JKWU3HHU; BBIpAXKaTh (hOpMyllaMH 3aBHCHMOCTH
MEK1y BeTMYMHAMH; UCIIOJIb30BATh CBOIMCTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEeHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAMHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHU,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOMMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 33]1a4i U3 00J1aCTH yIIPaBJIEHUS TUYHBIMU U CEMEIHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA M MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MUCCIENOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTyalluy Ha S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YPAaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 33JayH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENH C MCIOJIb30BAaHUEM armrmapara

anreOpbl, HHTEPIPETUPOBATD MOTYyYEHHBIN pe3yabTar

YMeHne ornepupoBaTh TOHATHSMHU: CcpefaHee apu(pMETHUYECKOE,
Me/raHa, HauOoJiplliee M HauMEHbIIee 3HAYeHUS, pa3Max, AUCIEpCus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE H3BJIEKATh,
UHTEpIPETHPOBaTh MH(OpMAIMIO, TPEACTAaBICHHYIO B TabiuIax, Ha
auarpammax, rpagukax, OTpaXkaroulyto CBONCTBA pealbHBIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIHUIl U

auarpaMm; HCCICA0OBaTb CTATUCTUYCCKHUE JaHHBIC, B TOM YHCIIC C
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NpUMEHEHHEM TpaUuyecKuX METOJIOB U 3JEKTPOHHBIX CPEJCTB;
rpadu4ecKyd HCCIIEOBaTh COBMECTHbIE HAOIIOAEHUS C IOMOILBIO

JarpaMM pacCEeUBAaHMS U JIMHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTH CIy4yallHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpaUUecCKUX METOJIOB; MPUMEHSThH
(bopMyJBl CIOKEHUS U YMHOKEHHsSI BEPOSTHOCTEH, (GOpMyIly MOJHON
BEepOSATHOCTH, ¢opMyiny bepHymim, KkKoMOWHATOpHBIE (AKTHI U
(GopMyJbl; OLIEHMBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMEHHE
ONEpUPOBATh IOHATHUSAMM: Ciy4dalHas BEJIMYMHA, paCHpPEACIICHHAE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4allHOM BENWYMHbBI, (YHKUUU paclpeiesieHus Hu
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacripeneneHui Ui pelieHys 3aa4; 3HAKOMCTBO C IIOHATUSAMHU: 3aKOH
0OJBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIIEOBAaHUM; YMEHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
INPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBaATh
MOHATUSIMM: COYETAaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHHE TPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHUs Ul pEIIeHUs 3a/a4; OLEHUBATh BEPOSATHOCTH
peabHBIX  COOBITUH; COCTaBJISITh  BEPOATHOCTHYIO MOJENb U

UHTEPIPETUPOBATh MOJYUYECHHBIH pe3yabTar

YMeHue onepupoBaTh NOHATHUAMU: TOYKa, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIMYMHA YyIJa, IJIOCKUH yTol,
JBYTpaHHBI YToJ, TPEXIPAHHBIM Yroj, CKpellUBarOIIUecs MpsSMBIE,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJI MEXIY NPSAMOM U IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSIMM; YMEHHME HCIOJIb30BaTh
IpU pEelIeHUH 3a/ay H3yuyeHHble (DaKThl U TEOpPEMbl IUIAHHUMETPHH;
YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETr0 MUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C IMOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYNH, PCIIATh CBA3AaHHLIC C HUMHU ITPAKTHYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM GUTYpHI,
MHOT'OTPaHHHUK, IPaBUIIbHBI MHOTOT'PAaHHUK, CEUCHHE MHOTOTPaHHUKA,
Ky0, mapajiesnenunesn, npu3Ma, nupamuaa, Gurypa m HOBEPXHOCTh
BpalleHus, MWINHADP, KOHYC, Map, cdepa, IIomans chepsl, MIOmab
MOBEPXHOCTU IMUPAMUIBI, TPU3MBI, KOHYCa, IMIUHApa, 00bEM Kyoa,
HPSMOYTOJIBHOTO HapauleenuIesa, MMPaMuibl, TPU3MbI, [HIHHIpPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHyCa U LWIMHIPA,
napajulelbHble OCH WM OCHOBAaHHWIO, CCUCHHE IIapa, IUIOCKOCTD,
Kacaromascss cdepsl, HUIMHAPA, KOHYyCa; YMEHHE CTPOUTh CEUECHUE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH
BpAIllleHHUsI, WX CEYEHHUS, B TOM 4YHUCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB;, YMEHHE IPHUMEHATh CBOHCTBA TE€OMETPHYECKHX (QHTYD,
CaMOCTOSITENTFHO (HOPMYJTHPOBATH OINPENEICHUsT H3ydaeMbIX (Quryp,
BBIIBUraTh THIIOTE3bl O CBOMCTBaX M MPH3HAKAX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH HWJIM ONPOBEPraTh MX; yMEHHE IPOBOANUTH
KJaccupukanuio GUryp IO Ppa3Iu4YHbIM IPHU3HAKaM, BBIIIOJIHSATH

HGO6XOIH/IMI)IC JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

11

12

YMeHHne omnepupoBaTh MOHATHUSMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajiesIbHbIA MePeHOC, CHMMETPHS Ha TIOCKOCTH U B IIPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (PUTYPBHI, B TOM YHCIIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYpPe; HCIIOJIB30BaTh T€OMETPUUYECKHE OTHOIICHHUS
IIPU pEIIeHUM 3a/1a4; HaXOJUTh NeOMETPUYECKHE BEIMYUHBI (JIHHA,
yroji, TJIomaab, 00bEM) NpPH PEIICHUH 3a7ad U3 JAPYTHX YYEOHBIX
MIPEIMETOB U U3 PeaIbHOM KU3HHU; YMEHUE BBIUUCIIATh T€OMETPUYECKHE
BEIMYUHBI (JUTMHA, YTOJ, TUIOMAh, 00BEM, IJIONIalh OBEPXHOCTH),
UCTOJb3ysd HU3Y4YEeHHBbIE (HOPMYJIBI U METOJBI, B TOM YHCJE: IUIOIIAIb
TTOBEPXHOCTH TIHPAMUIBI, IPU3MBI, KOHYCa, IIIHHAPA, TUIOMIAIb CHEPHI;
00bEM Ky0Oa, MpSMOYTOJIBHOTO Mapaulelenurnesia, TMpaMuabl, TPU3MBI,
MWIMHIPA, KOHyca, Iapa; yMEHWe HaXOMUTh OTHOIICHHWE OOBEMOB
NoJOOHBIX (uryp

YMeHue  omnepupoBaTh  IMOHATUSMHU:  TNPSAMOYrojbHas  CHUCTEMa
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAWHATH BEKTOpa, CyMMa
BEKTOPOB, NMPOU3BEJICHUE BEKTOpA HA YHCIIO, PA3JIOKEHHE BEKTOpa IO

6331/10}/, CKaJIIpHOC MPOU3ZBECACHNEC, BCKTOPHOC IMPOU3BCACHHUEC, YTOJI
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MCKAY BCKTOpPaAMU;, YMCHUC HCIIOJBb30BaTh BCKTOpHLIﬁ u
KOOp,I[I/IHaTHHﬁ METOO MJIA PEIICHHA I'COMETPHYCCKUX 3aJad M 3aJaqd

JIPYTUX YYEOHBIX IIPEIMETOB

13

YMeHue BbIOMpaTh NOAXOMSAIIMM METOJ JJIs PpEUIeHMs 3a/ayi;
[IOHMMAaHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE IPHBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAaYKH
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10.MIEPEYEHDB 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMbIX
HA EI'D 11O MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Konx
1 Yucna u BBIYUCIEHUS
1.1 Harypanbnsie u niensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
- Panmonaneupie yucina. OOBIKHOBEHHbIE M JIECATHYHBIC ApPOOU, MPOLEHTHI,
' 0eCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypajdbHOHM  cremend.  JledictBus ¢
' apuMeTUIYECKUMU KOPHSIMH HaTypajIbHOU CTEICHH
L4 Crenenp ¢ nenbiM nokaszaresieM. CTENeHb C pPalMOHAJIBHBIM IOKA3aTEJIEM.
. CBolicTBa CTENEHU
Ls CuHyC, KOCUHYC U TaHT€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapu(MbI
HevictButenbHble yucia. ApupMETHUYECKHUE OIepaluud C JACHCTBUTEIHHBIMU
1.7 yrciaamy. [IpuOmxkEéHHbIE BBIYUCIEHUS, MPaBUiIa OKPYIJICHUs, MPUKUAKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUN
1.8 [Ipeobpa3zoBanue BeIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poOHO-paliiOHaIbHbIE YPaBHEHUS
22 Hppanuonaibublie ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paiOHANIbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPABEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl
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3 QOyHKIUHU U TpapuKU
31 @ynkuus, crnocoos! 3aaanus pyHkuuu. I'paduk Gynkmun. Bzaumuo obpatubie
' ¢yHkuuu. YétHele n HeuéTHble GyHKuMU. [lepuoguueckue GpyHKIuM
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHW# ¢yHkimu. Hymn ¢yHkuuu.
32 [TpomexyTkn 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHU.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Haubonbiee 1 HauMeHbIlee 3HaUYCHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (pyHKIMS C HaTypaJIbHbIM U LIENbIM MOKa3areneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINN, X CBOHCTBA U TpaduKu
3.5 [Toka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel TpadukoB ¢ynkuuii. CoiicTBa (GyHKUHH,
' HENpEepbIBHBIX HA OTPe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEN0BATENLHOCTEH
- Apudmerndeckass W TeoMmeTpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' HPOLICHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (HYHKIIMNA
[TpruMeHeHrne TPOM3BOJHON K HCCIENOBAaHMIO (PYHKIUII Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIero 1 HauMeHbIEro 3HaueHus! QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoxecTBa U JIOTHKa
5.1 MHo03kecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpamMmmel Dinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMblIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
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7.4 ‘ Tena 1 NOBEPXHOCTH BpPALICHUS

7.5 ‘ KoopaunaTs! 1 BEKTOpBI

11.HEPEYEHDb YYEBHO-METOANYECKUX CPEACTB
OBYYEHM A, O0P
(QJIEKTPOHHBIX OBPA3OBATEJIBHBIX PECYPCOB)

YueOHO-MeTOoAUYEeCKOE 00ecTieYeHHe:

AtaHacaH J1.C. TeomeTtpua. YuebHmk pgna 10-11 Knaccos
obweobpasoBaTenbHbIX yupexaeHui. M., «lpocseleHmne».

- bubnuoTeka caiira https://m.edsoo.ru

- OTKpBITBIN OaHK 3aJaHUi IO MaTeMaThuke wWww.fipi.ru
- Pemry EI'D https://ege.sdamgia.ru/

- l'ocymapcTBenHas o6pa3oBarenbHas maThopma
«Poccuiickas snexTponHas mkojay https://resh.edu.ru/

12. IEPEYEHDB OBA3ATEJIBHBIX TABOPATOPHbIX,
IMPAKTUYECKUX, KOHTPOJIBHBIX U IPYTUX BUAOB
PABOT

Martepuainsl i1 KOHTPOJIbHBIX paboT ¢ caiTa https://m.edsoo.ru

10 xiacc

1. KontponbHas padota no teme "lIpsmble U MIIOCKOCTH B TPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX U TNIOCKOCTER"

2. KontponbHas padoTa no temam "lleprneHIuKyIIpHOCTD NPSAMBIX U
mIockocTer" 1 "YTIbl MeX Iy NpsIMBIMU U TJIOCKOCTSAMM"

3. KontposbHas pabota o teme "MHororpaHHuku"

4. KonrtponbHas padota mo teme "OO0bEMBI MHOTOTPAHHHKOB"

5. Uroroas koHTpoabHas paboTa

11 knacc

1. KontponbHas padota no temam "Tena Bpanienus" u "Oobembl Ten"

2. KoutponbHas pabota no teme "BeKTopbl 1 KOOPAUHATHI B
npocTpaHcTae”

3. HroroBas koHTpoJbHas paboTa (24)
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13. KPUTEPUU U HOPMbI OLIEHKU PE3YJIbTATOB
OCBOEHUA NTPOI'PAMMbBI OBYYHAIOLIUMUCH

OueHka «5» CTaBUTCS, €CIIU YYCHUK:

[TokaspiBaeT TIyOOKOE W TOJHOE 3HAHWE W TOHMMAaHHE BCEro 00beMa MPOrpPaMMHOTO
MaTepuaga; IOJHOE TOHMMAaHUE CYIIHOCTH pAacCMAaTPUBAEMBIX MOHSTUM, SBICHUN U
3aKOHOMEPHOCTEM, TEOpHUid, B3AUMOCBA3EH.

YMeeT cocTaBUTh NOJTHBIN U TPABUIIbHBIN OTBET HA OCHOBE U3yUYE€HHOT0 MaTepuaa; BbIIEISITh
TJIaBHBIE TOJIOXKEHHUS, CAMOCTOSATEIbHO MOATBEPXKIATh OTBET KOHKPETHBIMH IpPHUMEpPaMH,
(dakTaMy; CaMOCTOATEIBLHO M apryMEHTHPOBAHO [eNaTh aHalu3, 0000IaTh, BBHIBOJBI.
YcTaHaBnuBaeT MEXIpEAMETHbIE (HAa OCHOBE paHee NPHOOPETEHHBIX 3HAHWM) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPUYECKU IPUMEHSET MOJyYeHHbIC 3HAHHUS B HE3HAKOMOM
curyannu. [locnenoBarenbHO, YETKO, CBS3HO, OOOCHOBAaHHO W 0e30mIMO0YHO H3JIaraer
y4eOHBI MaTepual: JaeT OTBET B JIOTHUECKOH IOCIEIOBATEIILHOCTH C HCIIOJIb30BAHHEM
MPUHATON TEPMUHOJIOTUH; JIEIA€T COOCTBEHHBIE BHIBOIBI; (POPMUPYET TOUHOE ONPEICTICHUE 1
WCTOJIKOBAaHNUE OCHOBHBIX IMOHSTHH, 3aKOHOB, TCOPHIA, IPABIILHO U OOCTOATEIHHO OTBEUALT
Ha JOMOJHUTEIbHBIE BOMPOCH yuuTens. CamMOCTOSTENbHO U PAIlMOHAIBHO HCIOJIBb3YET
HarJsigHble MOcOOUs, CIPaBOYHBIE MaTepUabl, yYUYEeOHHK, JOMOJHUTEIbHYIO JIUTEpaTypy,
MEPBOUCTOYHUKH, MPUMEHSIET CHUCTEMY YCIOBHBIX O0O3HAu€HUN NpU BEACHUU 3aIUCEH,
COTMPOBOXAAIOIINX OTBET; MCIONB3YeT sl JI0Ka3aTelIbCTBA BHIBOJABI M3 HAOMIOACHUU H
OTIBITOB.

CamocToATeNnbHO, YBEPEHHO M 0e301IMO00YHO MPUMEHSIET MOJIY4YEeHHBbIE 3HAHMS B PEIICHUU
pobjeM Ha TBOPYECKOM YPOBHE; JIONyCKaeT He 0ojee OJHOro HeA04YeTa, KOTOPBIA JIErKo
HCIPAaBIIET N0 TPEOOBAHUIO YUUTENsI; UMEET HEOOXOIMMbIE HaBbIKU paboThI ¢ mpubopamy,
yepTeKaMH, CXeMaMU U rpaduKaMH, COIyTCTBYIOIIMMHU OTBETY; 3alMCH, COIIPOBOXKIAOLINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» CTaBUTCSA, €CIU YUEHUK:

[loka3piBaeT 3HAHMS BCEr0 H3YYEHHOI'O IMPOrpaMMHOro Mmarepuana. JlaeT MOJHBIA U
MIPaBUJIBHBIN OTBET Ha OCHOBE M3YUEHHBIX TEOPUH; HOMYCKaeT He3HAUYUTeIbHbIE OLUIMOKH U
HEJOYEThl IPU BOCIPOU3BEACHUM H3YYEHHOIO MaTepuasa, OIpENeIeHUs] TOHATHUH,
HCTOYHOCTH IPHU HUCIOJB30BAHWH HAYYHBIX TCPMUHOB WJIM B BBIBOJAX MU 0606HIGHI/ISIX u3
HaONIOIGHUH W OMBITOB; MaTepuan  M3jJaraeT B  OMNPEJCJIIEHHON  JIOrMYecKoil
MI0CJIEI0BATENBHOCTH, TIPU 3TOM JOIYyCKAaeT OJHY HerpyOyro OmuOKy miu He Oojiee IBYX
HEAOYCTOB U MOXET UX HUCIPABUTH CaMOCTOATCIBHO IPHU Tpe60BaHI/II/I WK 1Ipu HeOO0IbIION
MOMOILIM TIPETo/IaBaTelisl; B OCHOBHOM YCBOMJI y4YeOHBIM Marepuai; MOATBEPXKIAeT OTBET
KOHKPETHBIMU ITPUMEpPaMHU; PABUIILHO OTBEYAET HA TOMOJIHUTEIbHBIE BOIIPOCH] YUUTEIS.

VYMeeT caMOCTOATENBHO BBIACHATH TJIaBHBIC MOJOKEHHS B HW3YyYCHHOM Marepuane; Ha
OCHOBaHUU (akToB u IIPUMEPOB 0000111aTh, JIeNaTh BBIBO/JIbI,
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YCTaHaBJIMBATb BHYTPUIIPEAMETHBIC CBA3H. HpI/IMeHﬂeT INOJIyYCHHBIC 3HAHHs Ha IIPAKTHKE B
BH,I[OH3M€HCHHOI>'I CUTyalnuu, co6moz[aeT OCHOBHBIC ITpaBuJia KYJIbTYPhbI YCTHOﬁ W IINCbMCHHOU
PE€UH, UCIIOJIB3YCT HAYUYHBIC TCPMHUHBI.

He ob6nagaer mocTaToOYHBIM HaBBIKOM PabOThl CO CIPABOYHOM JHUTEpaTYpold, Y4eOHUKOM,
MEePBOUCTOUYHUKAMH (MIPaBUJIBHO OpPUEHTHpYETCs, HO paboTaeT MemsieHHO). JlomyckaeT
HerpyOble HapyIIeHUs TPaBUII OPOPMIICHHUS MUCHbMEHHBIX paboT.

OueHka «3» CTaBUTCS, €CIIU YYCHUK:

Y cBOMII OCHOBHOE COJiep KaHKe yueOHOro MaTepuaa, UMeeT IpoOesibl B yCBOGHUH MaTepHalla,
HE MPENATCTBYIOUIME JaJbHEHUIIEMY YCBOEHHIO IPOrPaMMHOIO MaTepuana; MaTepual
M3NaraeT HeCUCTEeMaTU3UPOBaHHO, (hparMEHTapHO, HE BCEr/ia MOCIe0BaTEIbHO.

[Toka3piBaeT HEJOCTATOUYHYIO C(POPMUPOBAHHOCTH OT/ACTBHBIX 3HAHUN M YMEHHIA; BHIBOJIBI U
00001IeHNST apTYMEHTUPYET cl1ab0, T0MyCKaeT B HUX OLIUOKH.

JlormycTri1 OMMOKN ¥ HETOYHOCTH B MCIIOJIb30BAHUH HAYYHOW TEPMHHOJIOTHH, ONPEIACIICHUS
IIOHATHI IaJl HEAOCTATOYHO YETKHE, HE MCIIOIL30BANl B KAUECTBE JOKA3aTEIbLCTBA BEIBOABI U
00001eHns U3 HabI0IeHH, (haKTOB, OMBITOB WJIM JOIYCTHII OMIMOKHU MPU UX U3II0KEHUU.

UcnerTeiBaet 3aTPpyYAHCHUA B IPUMCHCHUHN 3HaHI/II71, H€O6XOI[I/IMI>IX IJI1 pCHICHUA 3aaad
Pa3JIMUHBIX THUIIOB, IIPHU 00BACHEHUU KOHKPCTHBIX SIBJICHHII Ha OCHOBE TCOpHUH, HIU B
MOATBCPIKACHUN KOHKPECTHBIX ITPUMEPOB MMPAKTUUCCKOT'O IIPUMCHCHU TCOPUH.

OTBeuaeT HENOJHO Ha BOMNPOCHl yuuTens (ymyckass U OCHOBHOE), WJIM BOCIHPOU3BOJIUT
coJiep’)KaHuEe TeKcTa Y4YeOHHMKa, HO HEJOCTaTOYHO IIOHMMAeT OTHAEIbHbIE IOJO0XKEHHUS,
HMMEIOIINE BaXKHOE 3HAYEHHUE B TOM TEKCTE.

OOHapy’XKHBaeT HEJOCTaTOYHOE MOHUMAHUE OTIEJIbHBIX MOJOXKEHUH MpU BOCHPOU3BEICHUN
TeKcTa yueOHMKa (3amuceil, IepBOUCTOUYHNUKOB) WJIM OTBEYAET HETOIHO Ha BONPOCH! YUUTEs,
J0IyCcKast OJIHY - JIB€ TpyOble OIINOKY.

OueHka «2» CTaBUTCSA, €CIIN YUYEHUK:

He ycBoun m He packpbll OCHOBHOE COJEpKaHHE MaTepuaia; He JellaeT BHIBOJIOB U
00001IIeHNI.

He 3Haer 1 He MOHMMAET 3HAYUTENIBHYIO UIM OCHOBHYIO 4acThb IIPOIPaMMHOIO Marepuania B
npejenax MoCTaBIEHHBIX BOIIPOCOB WM UMEET ¢1ab0 c(hOpMUPOBAHHbIE U HEMOIHbIE 3HAHUS
U HE YMEeT MPUMEHSTH X K PEIIEHUI0 KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasiy.

[Tpu oTBeTe (HA OWH BOMPOC) JOIMYyCKaeT Ooyiee ABYX IPyOBIX OMIMOOK, KOTOPHIE HE MOXKET
UCTIPaBUTH JTAXKE TIPU TIOMOIIH YIUTEIIS.
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He mosxeT oTBETUTH HU Ha OJHWH HUX IIOCTABJICHHBIX BOIIPOCOB.

IlonHOCTRIO HE YCBOMJI MaT€puall.

Onenka «1» cTaBUTCS, €CIIN YUEHUK:
o0OHapy>KWJI OJHOE HE3HAHUE U HEMIOHMMAaHNE U3y4aeMoro yueOHOro Marepuana
HE CMOT OTBETHTh HU HA OJIUH U3 [TOCTABJIEHHBIX BOIIPOCOB 10 U3yYEHHOMY MaTepualry

OTKa3ajiCia OTBCYAThb

KpI/ITele/I OIL[€CHOK 32 MUCbMCHHYIO paﬁoTy mo MaTeMaTuKe

OueHka «5» CTaBUTCSA, €CIIM YUCHUK:
Brmonanit ve menee 90 % Bcex 3amannii 0e3 OIMO0OK U HEIOUETOB.

Ouenka «4» craBuTcs, eciu y4eHHK BBHIMOTHUI 70-90% Bcex 3amanuii 6e3 OIIMOOK U
HE/I0YETOB

Ouenka «3» CTaBUTCSI, €CIIM YYEHHUK IIPaBUIIBLHO BBINOJHUI HE MeHee 50% Bcex 3anaHuil 0e3
OLIMOOK U HEJ0UYETOB

OueHka «2» CTaBUTCSA, €CIIH YUEHUK:

Z[OHYCTI/IJ'I YUCI0 OIHMOOK U HEAOYCTOB MMPCBBIIIAOIICEC HOPMY, IIpHU KOTOpOﬁ MOYET OBITh
BBICTABJICHA OLICHKA «3».

Ecnu npaBuIbHO BBIMOIHUI MEHEE MTOJIOBUHBI pabOThI.
Ouenka «1» cTaBUTCS, €CIIU YUEHUK:
He npuctynu k BEIIOTHEHUIO pabOTHI.

He cnan paGory.
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