rocy1apCcTBeHHOE OI0IKeTHOE 0011e00pa3oBaTe/ibHOE YUpeKIeHue
HeHenkoro aBTOHOMHOI0 OKpyra

i omer «Cpennss mkosaa Ne 3
iy (TBOY HAO «CIII Ne 3»)
COI'JIACOBAHO YTBEPXJIEHO
Ha MO yuunreneit nupextop 'bOY HAO «CII Ne 3»
I'BOY HAO «CIII Ne 3» npukas ot 30.08.2024 Ne 307

(mpotokoi ot 30.08.2024 Ne 1) IOKYMEHT [OIMHMCAH

SNIEKTPOHHOMH IMOATITHUCHIO
Cepruduxar 00EBAG45098B3D3988BC3043B534DEC2F6
Braneneu [MOMNOBA AHHA HHKOJIAEBHA
HlefcTeurenen: ¢ 13.08.2024 no 06.11.2025

PabGouyas nporpamma 1o

«I'eomeTpus. ba3zoBbiil YPOBEHL)»

s yqgamuxcs 10-11-x kimaccoB
Ha 2024-2025 yu.roa

2024 rox



MMOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «I'eomeTpus» 0a30BOro ypoBHS JIJIsi 00yJarOIIuXCst
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeneparbHOr0 roCyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa cpexHero oouero obpa3oBaHus, C y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
NpeIbABISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHHIO, U TPAaTULUIl pPOCCHICKOro 0Opa3oBaHUS.
Peanu3anus  mporpamMMbel  00ecHeuMBAeT  OBJIAJEHHE  KJIIOYEBBIMM  KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpa3BUTHS M HENPEpPBIBHOTO 00pa3oBaHUS, IEJIOCTHOCTh
OOIIEKYIbTYPHOTO, IUYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMUHOCTH 00YUaIOIINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA



BaxHocTh yueOHOro Kypca TIeOMETpUM Ha YPOBHE CPETHEro OOILIero oOpa3oBaHUS
00ycJIOBI€Ha NPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPUH B HANpaBICHUU JIMYHOCTHOTO PA3BUTUSA OOydaromuxcs, GOpMHPOBAHUS
(YHKLIMOHAJIBHONH MaTeMaTHUYeCKOW I'paMOTHOCTH, W3YYEHHUS JPYIMX Y4eOHBIX JUCLMIUIMH.
PazButne y oOyd4arommuxcs NpaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
reOMEeTPUYECKUX a0CTpaKLUii, COOTHOIIECHUH PEAIbHOIO U UJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUU U IIPOLIECCOB PEAIIBHOIO MHUPA, MECTE€ T€OMETPUU B CUCTEME
HAayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAYyYHOM IIO3HAHMM M B IIPAKTHKE
CHOCOOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUIsl aaNTallil B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBIsieTcss OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHErO OOIIero
o0Opa3oBaHms, TaKk Kak 00ECHeuyrBaeT BO3MOXKHOCTh M3YYEHMsI KaK IUCHMIUIUH €CTECTBEHHO-
Hay4HOUW HaIlpaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (GopmMupyemMoe Mpu H3YYECHUH OOYyYarOUUMHUCS TOHSTUMHBIX
OCHOB TE€OMETPUM M TMOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPKICHUH B XOJE€ pELICHUS
FEOMETPUUYECKUX 3a]a4, yYMEHHE BBIIBUTaTh M OMNPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIONB3YIOTCS MPU PEIIeHUU 337ad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHne OpueHTHPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTIX
NesITeIbHOCTH denoBeka. OpueHTalus yelloBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOO0XOAUMOE
YCIIOBHE €0 COIMATILHOTO OBITHS, (hopMa OTPaKEHUS OKPY>KAIOLIETO MUPA, YCIOBUE YCIEITHOTO
MIO3HAHM u AKTUBHOTO npeoOpa3oBaHus JNENCTBUTEIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSACT Pa3HbIE BUABI yUeOHOHN U TPYIOBOH NESTEIHHOCTH,
ABISICTCA OJAHMM M3 NPOPECCHOHATBHO BAXKHBIX KAdyecTB, IOITOMY akTyalbHa 3ajada
(dbopMupoBaHUs y 00yUaroLUXCsl IPOCTPAHCTBEHHOTO MBIIIIJIEHUS KaK pa3HOBUAHOCTH 00pa3HOTO
MBILIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTAa B MOJTOTOBKE K NMPAKTUYECKOH NEATEIbHOCTH IO
MHOTUM HampaBJIeHUSIM.

[{enb ocBoeHUS MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUYECHHUS
— 0011e00pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYAIONIMXCS Yepe3 0OecreueHue
BO3MOXXHOCTH TPUOOPETEHUS W HCIOIb30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUN U
JeicTBUi, crieun(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEHTHOTO MPOIOJDKEHHST 00pa3oBaHUs IO
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BaHUEM F€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM YpOBHE IpeIHA3HAuEHA I 00YUYaIOLUXCs CpeaHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPyJHEHUH HA ypOBHE OCHOBHOIO OOMIETO
oOpa3oBanus. Takum o0Opa3zom, oOyuaroiuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHHUS, CBA3aHHBIC CO CITeNU(DUKON reOMETPHH U HEOOXOUMBIC JUTS JKU3HH B
coBpeMeHHOM o01ecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3yUUTh F€OMETPHIO Oolee
NIyOOKO, €CIM B JIAIbHEHWIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYCCKHX 3HAHHUIX B
npohecCHOHANBLHOM NeSTeLHOCTH.

JlocTukeHue eI OCBOSHUSI TPOTrpaMMbl 00ECTIEUNBAETCS PELIEHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHbIMU 3a1auaM OCBOeHUA Kypca «l eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBIISIFOTCSL:



(dbopMHUpOBaHKE TPECTABICHUS O TEOMETPUH KaK YacTH MHUPOBOM KYyJBTYpPhl U OCO3HaHUE €&
B3aUMOCBS3U C OKPYXKAIOLIUM MUPOM;

(bOpMI/IpOBaHI/Ie INPEACTAaBIICHHUA O MHOI'OI'paHHHMKAX W TEJIaX Bpall€HUSA KaK O BaXKHEHUIIINX
MAaTEMATUYCCKUX MOACIIAX, IIO3BOJIAIOINNX OIIMChIBATH U I/I3y‘-IaTB pa3HBIe ABJICHUSA Oprxca}omero
MUpa;

dbopMUpOBaHHE YMEHHs paclo3HaBaTh HA YEPTEkKaxX, MOJCISIX U B pPEATbHOM MHUPE
MHOI'OI'paHHUKH U TEJIa BPAILICHUA,

OBJIAICHUC MCTOAAaMH PCIICHHA 3aJa4 Ha MOCTPOCHHA Ha 1/1306pa>1<eH1/1;1x MMPOCTPAHCTBCHHBIX
uryp;

q)OpMI/IpOBaHI/Ie YMCHI/ISI OHepI/IpOBaTB OCHOBHBIMU IIOHATUSIMU O MHOI‘OI‘paHHI/IKaX n Telax
BpalCcHusa U NX OCHOBHBIMU CBOfICTBaMH;

OBJIAACHUC aJII‘OpI/ITMaMI/I peH_IeHI/ISI OCHOBHBIX THUIIOB 3aaa4, q)OpMI/IPOBaHI/Ie YMCHI/ISI HpOBO[[I/ITb
HECJIIOKHBIC JOKA3aTCIIbHBIC PACCYXXACHHA B XO4€ PCIICHUA CTECPCOMETPUICCKHUX 3a/1ad U 3a71a4 C
MMPAKTUYCCKUM COACPIKAHUCM,

Pa3BUTHC HHTCIIICKTYAJIIBHBIX W TBOPYCCKHX cnocoOHoOCTEH o6yqalonmxca, O3HAaBaTEIbHOU
AKTUBHOCTH, UCCJICIOBATCIbCKUX yMeHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIJIICHUA,

dbopmupoBanre  (GyHKIIMOHAJIBLHOH  TI'PAaMOTHOCTH, PEJIEBAHTHOW TIEOMETPHH:  yMEHHUE
paCH03HaBaTI) HpO?[BJIeHI/Iﬂ FGOMCTpI/I‘ICCKI/IX HOHSITI/II\/JI, O6’B€KTOB u 3aKOHOM€pHOCT€I7I B peaanHX
JKU3HCHHBIX CHUTyalluAX MW IIPH HU3YUCHHU AOPYI'UX y‘le6HI>IX npcaAMCTOB, IIPOABJICHUA
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYyIHpPOBAaTH MX HA SI3bIKE T'€OMETPHUH U CO3/1aBaTh
TCOMCTPUUCCKUE MOJICIH, IPUMCHATH OCBOEHHBII FeOMeTpI/I‘ICCKI/Iﬁ arIapar i pelICHUA
HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX 3aaad, I/IHTepHpeTI/IpOBaTb 1 OLICHUBATH HOJIyLICHHBIC pe3ynLTaTm.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SBJISETCS BKIOYEHHUE B KYpC CTEPEOMETPUHU B
Hayayie ero U3y4YeHHs 3a/iay, peliacMbiX Ha YPOBHE HHTYHTUBHOTO IMO3HAHMSI, H ONPEICIEHHBIM
00pa3oM opraHnu3oBaHHas pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
NPOCTPAHCTBEHHOTO  MBIIUICHHSI, CTHMYJUPYET MPOTCKAaHHE WHTYUTHBHBIX IIPOIIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYCHUIO IIPEAMETA.

[Ipenmourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTb IPEIMETHO-TPAKTHYECKOM
JIeATEIBbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUAIIUXCS B KYpCe CTEPEOMETPUH
OPOBOJIUTCS 3a CUET pelIeHMs 3ajjady Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOH Ha
HarJIsIHOCTh, @ ONIEpUPOBaHKUE 00pa30M — B YCIOBUAX OTBJICUYEHUS OT HAIJISTHOCTH, MBICIEHHOTO
MU3MEHEHHS €r0 HCXOIHOTO COMNEPKaHMS.

OcHoBHBIE conepkaTenbHble JIMHMKM Kypca «l'eomerpum» B 10-11  knaccax:
«MHuororpanHuKn», «IIpsiMple U IIJIOCKOCTH B MPOCTpAaHCTBE», «Tena BpameHus», «BekTopsl n
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHUECKUX YMEHUH PaCPEIeIIAeTCsl HE TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M 10 rojaM OOy4YeHHs Ha YPOBHE CpEIHEro OOIIEero
o0Opa3oBaHusl.

Conepxanre 00Opa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pEe3yJbTaTaM OCBOCHHUS
paboueil mporpaMMBbl, pacpeeIEHHBIM 110 ToAaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJEHHE T'€OMETPUYECKUMH  TOHATHSMM U HABBIKAMU  OCYILECTBIISIOCH
IIOCJIEI0BATEIBHO U IOCTYNATENbHO, C COONIOJEHHEM IPUHIMIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIUCH B OOIIYIO CUCTEMY T€OMETPUYECKHX NPEACTAaBICHUN 00yJaromuxcs,
paciupsis ¥ yriyomsis e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha usyuenue reomerpun otBoauTcs 2 yaca B Heeno B 10 kiacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.
COJIEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIEC TTOHATHS CTCPCOMCTpPHUH. Tqua, npsAMasd, MmIOCKOCTb, ITPOCTPAHCTBO. ITonsTue
00 aKCHOMaTUYCCKOM MMOCTPOCHUHU CTCPECOMCTPUU: AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3aumHOe pacnosio;keHue MpsIMBbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, NTapaJUIeIbHbIE U
CKpemuBampomuecss npsaMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEHM B MPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMapaJJICIBHOCTh TPEX NPAMBIX; MapajuIENbHOCTh
IPSMOM M IUIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMH; YIOJI MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX IocKocTel. [Ipocreiimme mpocTpanCcTBEHHBIE (PUTYPBI Ha TMFIOCKOCTH: TETPAdIp,
KyO, napajijienenurne];; IoCTPOeHUE CeYeHU .

[TepnieHIUKYISIPHOCTD IPSMOM U IIJIOCKOCTU: NIEPIEHAUKYJIISIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IpsAMBIE MapaJUICNIbHBIE U NEPHEHAUKYJSIPHbIE K IIOCKOCTH, NPU3HAK IEPHEHIUKYISIPHOCTU
IIPSAMOM U IJIOCKOCTH, TEOPEMA O IIPSIMOU MEPIEHANKYIAPHON INIOCKOCTH. YTJIbl B IIPOCTPAHCTBE:
Yroja MeXAy HpsIMOM M IUIOCKOCTBIO; JBYI'PAaHHBIM yTOJ, JIMHEWHBIA yroJI JBYTPAHHOTO YIJIA.
IlepnieHAUKyISp U HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH [0 IIJIOCKOCTH, PACCTOSHUE OT MPSIMOU 10
IUIOCKOCTH, TPOEKUUs (Urypbl Ha IJIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEN: MpPU3HAK
NEPIEHAUKYIAPHOCTU ABYX IIIOCKOCTER. Teopema o TpéX NmeprneHIuKyisapax.

MHoOrorpaHHuKHu

[ToHsiTvE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOT'OI'PaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, nNpsAMOYToJbHBIA Napanjenenune] U ero cBoiictsa. [lupamuaa: n-yroiapHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas M IOJIHAS IMOBEPXHOCTh INHUPaMUJBbI;
OpaBWiIbHAsg M Yyceu€HHas NUpaMuaa. OJIEMEHThl NpuU3Mbl M nHpamujbl. [IpaBuibHBIE
MHOTOTPaHHUKU: MOHSITHE MPABUIBHOTO MHOTOIPAaHHUKA; MpaBWbHAs MpU3Ma M MpaBUIbHAS
nUpaMu/Ia; MpaBUIIbHAS TPEYToJbHas MUPaMUIa U IPaBUIIbHBINA TeTpasap; KyO. Ilpeacrasienue o
MPAaBHJIbHBIX MHOTOTPaHHUKAX: OKTa3Ip, A0JAEKadAp U ukoca’ap. CeueHus MpU3Mbl U TUPAMUJIBL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOW, IJIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuJax, NapauieenuIe1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruucienne »neMeHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHanu, yrisl. [Lmomans 60KoBoM
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIIA{b OCHOBaHUMN, TeOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpusmbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIbHON



MApaMU/IbI, TEOPEMa O TUIOMAAN yeeuEHHOM mupamMuasl. [Torstue 06 00pEme. O0BEM upamMuabl,
MIPU3MBL.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TMOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEIN.

11 KJIACC

Tesa BpanieHus

[{unuHapuueckas MOBEPXHOCTh, OOpa3ymollyue IMIMHIPUYECKON TOBEPXHOCTH, OCh
UUATUHAPUYECKONU ToBepXHOCTH. L{umuHap: ocHOBaHUS U OOKOBasi TOBEPXHOCTh, 0Opa3zyromias u
0Cb; IJIOMIab OOKOBOI U TOJTHOM MOBEPXHOCTH.

Konnueckasi mMOBEpXHOCTb, 00pa3yromue KOHUYECKOH IOBEPXHOCTH, OChb W BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoHyc: OocHOBaHME M BepuIMHA, 0oOpa3ymoolas U OCh; IJIOLIA]b
OOKOBOM M TOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yloLIMe M BBICOTA; OCHOBAHUS M
OOKOBasi MOBEPXHOCTb.

Coepa m map: meHTp, paamyc, IUaMeTp; IUIOMAb MOBEpXHOCTU cdepbl. B3ammuoe
pacmonoxxeHue chepsl M IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomans chepsl.

N300paxeHue Ten BpalleHus Ha INIOCKOCTH. Pa3BépTka LuaMHApa U KOHyca.

KoMOunamuu Ten BpailieHUss U MHOTOTPAHHHUKOB. MHOTOTPaHHHUK, OMHUCAHHBIA OKOIO
cthepsl; chepa, BOUCaHHAsE B MHOTOTPaHHUK, UJTU TEJIO BPAIllCHHS.

[Tonsitue 006 o00béMe. OcHOBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO MapaijieNenumneaa u ciueacTsus u3 He€. O0bpéM nunuuapa, konyca. O0bEM mapa
Y TUI0IAIE ChEpHI.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIIGHHS MEXAy IUIOMIAIIMU TMOBEPXHOCTEH,
00BbEMaMHU ITOJIOOHBIX TEJI.

Ceuenuss mwimHApa (MapayielbHO W HNEPNEHIUKYJISIPHO OCH), CEYEHHUsS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY ), CEUeHHUS I1apa.

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBE. CII0KEHHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasmoxeHune BekTopa MO TPEM HEKOMIUIAaHApHBIM BekTOpaM. [IpaBumio
napasuienenunena. Pemenue 3a1a4, CBSI3aHHBIX ¢ IPUMEHEHUEM MPABUI ACHCTBUI ¢ BEKTOPAMH.
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpancTtBe. Koopaunatel BekTopa. IIpocreiimume
3a/layd B KOOpAMHATaxXx. YTON MexAy BeKkTopaMu. CKalApHOE IPOU3BENECHHE BEKTOPOB.
Brruncnenue yrioB Mexay OPSMBIMH U IJIOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBIA METOJ MpPHU
pEIEHUH T€OMETPUYECKUX 3a/1ad.



IIVTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS HporpaMMbl ydeOHoro mnpeamera «MaTeMmaTHKa»
XapaKTEPUBYIOTCS:

Fpamancxoe BOCIIMTAHMEC:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UMIUU O00ydYarolmerocs Kak aKTHUBHOIO H
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MaTEeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

HanHOTI/I‘IECKOE BOCIIMTAHMEC:

c(OpMUPOBAHHOCTHIO POCCUMCKON T'Pak1aHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILIJIOMY U
HACTOAIIEMY POCCHUICKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSAM POCCUHUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOrO0 Hapoaa; c(hopMHUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMPUMCHCHUEM
JTOCTHIKEHUI HAYKH M JIEATENbHOCTHIO YUYEHOTO; OCO3HAHWEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOMYHUBOTO OYIyIIEro.

IcTeTHYeCKOEe BOCIIUTAHHUE:

OCTETUYCCKUM  OTHOIICHMEM K  MHDYy, BKIHOYas  OCTETUKY  MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIIeHUH, PpacCyX JACHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUIOB UCKYCCTBA.

dusnuyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX 3/I0POBOTO
u Oe3omacHOro o0Opasa >KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaIaHCHPOBAHHBIN PEKUM 3aHATUN U OT/bIXa, peryisgpHas (u3nueckas aKTUBHOCTB);
¢du3uueckoro COBEPILIECHCTBOBAHMUS, pu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOJIOOHS; MHTEPECOM K Pa3TUYHBIM
chepam npodeccoHaTBEHON NEeITeTbHOCTH, CBSI3aHHBIM C MATEeMATHKON M €€ MPUIOKCHUSIMU,



YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyayiiel nmpodeccun U peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC IIJIaHBI; TOTOBHOCTBIO H CHOCO6HOCTLIO K MaTcMaTHU4CCKOMY 06p3.30BaHI/IIO u
camM000pa30BaHUIO Ha MTPOTSHKEHUH BCEH J)KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYACTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a9 MaTEMaTHIECKON HAPABICHHOCTH.

JKoJ0rn4YecKoe BOCIUTAHNE:

c(OPMHPOBAHHOCTBIO IKOJIOTUYECKOH KYJBTYpbl, MOHUMAHHEM BIHSIHHUA COLUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOW CpeAbl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX IpoOJieM; OpUEHTalue Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHWUN JJIS pellleHus 3a7ad B 00JIACTH OKPY’KAIoUIe Cpelbl, MIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYXKAIOIIEH Cpeibl.

HeHHOCTI/I HAYYHOI'0O MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHUECKOW HAayKH Kak cQepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAYMMOCTH /I Pa3BUTHUS LUMBUIN3AIUY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTHUECKON KYJIbTYpOU KaKk CpEACTBOM I103HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENbCKYIO JESITEIbHOCTh MHAUBUIYAIBHO
U B TpyIIIE.

METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO mpeaMeTra «MareMaTukay
XapaKTepU3yIOTCs OBJIaJIEHUEM YHUBEPCATHHBIMUA HO3HABAMENbHBIMU OCUCEUIMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2yIsmU8HbIMU
oelicmeusamu.

1) YVuueepcanvuvie nosnasamensusle oeticmsusi, obecneuusarom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00VHarowmuxcs (0C80eHUe Memo008 NO3HAHUS OKPYICAIWe20 MUupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jornyeckue a1elcCTBUSA:

BBISIBJISITH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MIPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB, MOHATHM,
OTHOLIEHUH MeXay MOHATUAMH;, (OPMYIMPOBATh ONpEAETeHHUs TMOHIATUN; YCTaHABIMBAThH
CYLLIECTBEHHBIH MPU3HAK KJIacCU(PHUKAIIMH, OCHOBAHUS JUIsl 0000IIEHNSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOpPMYyJIUPOBaTh W MNpPeoOpa3OBbIBATh CYXACHUS: YTBEpAWUTENbHBIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHsl B (haKkTax, TaHHBIX,
HaOJIOCHUAX M YTBEP)KACHUAX; NpeAsiaraTh KPUTEPUH JJIS BBIBIEHUS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEYUI;

JlefaTb  BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;



MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHHUH (TpsMble U OT
IIPOTUBHOI0), BBICTpAaWBaThb AapryMEHTAlMIO, IMPUBOAUTH IPUMEPHBl M  KOHTPIPUMEDSI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHus: y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHMS,
BbIOMpAaTh HanOOJIee NOAXOAALINM ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabCcKue AeiicTBHSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATCIbCKUNA HHCTPYMEHT MO3HAHUS; (OPMYJIHPOBATH
BOINPOCHI, (UKCHUPYIOIIME MPOTHBOPEYHE, MpOOJEeMy, YCTaHABIMBATH HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOIUTH CAMOCTOSATEIILHO CIUIAHUPOBAHHBIM SKCICPUMEHT, MCCIIEI0BAHUE 110 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SBJCHHS, MPOIECCa, BBIABICHHUIO 3aBHCHMOCTEH
MEKIY 00BEKTaMH, SIBIICHUSIMH, IIPOLIECCAMH,

CaMOCTOATENILHO (OPMYJIUPOBATh OOOOIICHHS M BBIBOABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIF0IEHHUs, UCCIICIOBAHMSI, OLCHUBATH JOCTOBEPHOCTh MOJyYEHHBIX PE3YJILTATOB, BHIBOJIOB U
000011IEeHHI;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIECCA, a TAKKE BBIIBUIAThH MPEAMOIOKEHHUSI O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/UIX.

Pa6ora ¢ undpopmanmueii:

BBIBJIATE JeUIMTE MHGOPMAIMH, AaHHBIX, HEOOXOAMMBIX JUIS OTBETAa HAa BOMPOC W I
pelIeHus 3a/1a9u;

BBIOMpATh HH(POPMALIUIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH, CHCTEMAaTH3HPOBAThH
¥ MHTEPIIPETUPOBATh HH(OPMAIIHIO Pa3IMYHBIX BUJOB U (OPM IPEICTABICHHS,
CTPYKTYpPHPOBaTh HMH(MOPMALUIO, MPEACTABIATh €€ B Pa3NUUHBIX (hopmax, HILTIOCTPHUPOBATH
rpadu4ecKu;

OLICHUBATH HAIEKHOCTh HH(POPMAIIMH IO CAMOCTOATENLHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHBIE Oelicmausl, 00ecnequsarn coopmMupo8anHOCnyb
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.

Oomenmne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KACHUS B COOTBETCTBUU C YCIOBHUSAMH U LEJISIMU OOIICHUS;
SCHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaThb
MOSICHEHHUS 110 XOJly PELICHHMs 3a/1a4yl, KOMMEHTHUPOBATh NIOJyUYEHHBIH PE3YJIbTaT;
B X0/JIe 00CY’KIEHNUs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYk/1aeMOH TeMBI, IPOOJIEMBI, peIaeMon
3a/la4M, BBICKA3bIBATh WUJEH, HALICJICHHBIC HA TIOUCK PEIIECHHUS; COIOCTABIATh CBOM CYXJIEHUS C
CYXKIACHUAMU APYIrux y4aCTHUKOB AHAJIOTa, O6Hap}I)KI/IBaTI) pasindue n CXOIACTBO HOSHHHﬁ; B
KOPPEeKTHOH popme hopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;
NpEaACTAaBIATE PE3YJbTAaThl PEHIICHUA 3ada4d, OKCIICPUMEHTA, MHCCICIAOBAHUA, IIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBHICTYIUIEHUS € YUETOM 3aj1ay MPE3ECHTALUU U OCOOCHHOCTEN
ayJIuTOPHUH.

Cotpyannuecrso:

MOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYATBHON PabOTHI TP PEIICHUU
y‘-Ie6HBIX 3a1a4; MNMpPpUHHUMATL LECJIb COBMECTHOU ACATCIbHOCTH, INNIAHUPOBATH OpraHu3alnio
COBMECTHON palOTHI, pacmpenensaTh BHIbI pabOT, JOrOBapUBAThCS, OOCYXAAaTh MpolecC U
pe3yabTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHUX JIIOJIEH;



y4acTBOBATh B TPYNIOBBIX hopMax paboThl (00CyKaeHUsI, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBbD»
Y MHBIC); BBIMOJHATEH CBOIO YacTh paOOThl U KOOPIWHUPOBATH CBOU JCHCTBUS C APYTUMHU YJICHAMU
KOMaHJIbl; OILICHMBATh KA4eCTBO CBOEro BKJIaga B OOMUH TPOAYKT IO KPUTEPHSIM,
c(hOpMYJIUPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUSI.

3) Yuueepcanvnvie pecynamuensie oeticmaust, obecneuugarom GopmuposaHue cmulc08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranu3anus:

COCTABJIATH TIJIaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yu4EToM
UMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMU II03HABATEJIILHOW PE(IEKCHMM KaK OCO3HAaHUS COBEpPLIAEMBIX IEHCTBUHA U
MBICJIUTENBHBIX IIPOLIECCOB, UX PE3YJITATOB; BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelieHusl MaTeMaTH4ecKoi 3a1a4H;

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSBHUKHYTD ITPpU PCIICHUHU 3a4a4u, BHOCUTb KOPPCKTUBLI
B JIEATEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAIEGHHBIX OIIMOOK, BBIBICHHBIX
TPYIHOCTEN;

OLIEHUBATbh COOTBETCTBUE PE3yibTaTa LEIU U yCIOBUAM, OOBACHATh NPUYMHBI JOCTHKEHUS WU
HEJIOCTHKCHHUS PE3yJIbTATOB JIEATEILHOCTH, HAXOIUTH OIHOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OHGpHpOBaTB IMNOHATHUAMUA: TOYKA, IIpsAMast, IMIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH N€OMETPUUYECKHUX
3a/1ad.

OnepupoBaTh MNOHATHSAMHU: TaApPAIENbHOCTh U MEPHEHIAUKYISPHOCTH MPSMBIX U
IUIOCKOCTEH.

KnaccudunupoBaTs B3auMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMHU: JIBYTPAHHBIA yroyl, TpaHH JABYIPAaHHOTO yria, pedpo
JBYTPAHHOIO yTJja; JIMHEHHBINA yroJ ABYTPaHHOI O YIJIa; FpaycHas Mepa JByTpaHHOTO yTJa.



OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBIMYKJIbIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK.

PacriozHaBaTth OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (THpaMuia; MpU3Ma, MPSIMOYTOJBHBIN
napajuiejenumnes, Kyo).

KJ'IaCCI/I(bI/II_II/IpOBaTB MHOI'OI'PaHHHUKH, BBI6I/Ipaﬂ OCHOBaHHA  IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I
(BbIHyKJIBIe U HCBLBIIIYKJIBIC MHOTOTpPAaHHHMKH, IPAaBUJIbHBIC MHOTOTPAHHUKH; TIIPSAMBIC U
HAKJIOHHBIC ITPU3MBI, HapaJ'IJ'IeJ'IeHI/IHCI[H).

OnepupoBaTh MOHATUAMU: CEKYIIasl IUIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.
OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUM, UCTIONIb3YsI METOJI CIIE/IOB.

CTpouth CEYEHHS] MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIMOJIHATH (BBIHOCHBIE) IJIOCKUE
YEepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aa4i Ha HaAXOKACHUC TCOMCTPHUICCKUX BCIUMYHH 110 06pa3uaM HJIN aJIrOpUTMaM,
MMPUMCHAA H3BCCTHBIC aHAJIMTUYCCKUC MCTOAbI IIpU PCIICHUM CTAHAAPTHBIX MATCMATHUYCCKHX
3aaa4 Ha BBIYMCIICHHUEC paCCTOﬂHI/II\/JI MCXKAY ABYMsA TOYKAMH, OT TOYKH 0 Hp?[MOfI, OT TOYKH 10
IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IIPAMBIMU.

Pematn 3a/la4d Ha HaXOXKXJICHUC I'COMCTPUICCKHX BCIUYIUH 110 06p83H8.M HJIN aJITOpUTMaM,
MMPUMCHAA MU3BCCTHBIC AHAJIMTHYCCKUC MCTOALI IPHU PCIICHHU CTAHAAPTHBIX MATCMATHYCCKUX
3aJlad Ha BbIYHUCICHHC YIJIOB MCKAY CKPCIIUBAIOIIHUMUCA IIPAMBIMH, MCKAY HpHMOﬁ u
IJIOCKOCTBIO, MCKAY INIOCKOCTAMM, ABYTI'PAHHBIX YTJIOB.

Beruucnsate 00bEMBI M TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHIA) C
pUMEeHEeHHEM (OPMYJT; BBIYUCIATH COOTHOUICHHS MEXTYy IJIOMIAASIMHU TOBEPXHOCTEH, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OnepupoBaTb MNOHATHSMHM: CHUMMETPHUsS B TNPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTb
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI.

W3Bnekarp, mpeoOpa3oBeIBaTh U MHTEPHPETUPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

HpI/IMeHHTB TCOMETPHUICCKUC (I)aKTLI L pelICHUd  CTCPCOMCTPUYCCKUX  3a/ady,
npeamnojgararomux HECKOJBbKO IMAaroB pClICHHA, €CJIW YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU

dopme.

IIpuMeHATh NpoCTEHIINe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1aY.

HpI/IBO,Z[I/ITB NpUMEPbl MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IMpUpoOAC H IKU3HHU,
paciio3HaBaThb IMPOSABJICHUEC 3aKOHOB '€COMETPHUU B UCKYCCTBE.

HpI/IMerlTB IMMOJIYUYCHHBIC 3HAHWA Ha IMPAKTHKE: aHAJIM3UPOBATH PCAJIbHBIC CHTyallUu U
MMPUMCHATH HN3YYCHHBIC IIOHATUS B mponecce IIOHUCKa peIIcHuA MaTeMaTHYCCKH
C(I)OpMYJ'IPIpOBElHHOfI Hp06HeMBI, MOZJCIIMPOBATh PCAJIbHBIC CHTyallUM Ha SA3BIKC T'€OMCTPUH,
HCCIICA0BATh IMOCTPOCHHBIC MOJCIN C HCIIOJB30BAHUEM TI'€OMCTPHUYCCKUX MMOHATHH U TEOPEM,



arrmapara anre6pbl; pelmiaTh MPAKTUYCCKUEC 3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUUCCKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBaTh MOHATUSMH: HWIHHAPUIECKAsi TOBEPXHOCTH, 00pa3yIolIe IINHAPHIECKON
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas IOBEPXHOCTh, 00pa3ylolye KOHMYECKOH MOBEPXHOCTH,
KOHYC; cpepruecKasi IOBEpXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBSICHATD CIIOCOOBI ITOJTyUEHUS TEJ BPaILlEHUS.

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Beruucasate 00bEMBI U TUIOIMIAAM TOBEPXHOCTEH TeJl BpAIllEHUS, T€OMETPUUECKUX TeIl C
npUMEeHEeHHEM (hOpMYII.

OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHMK, BIIMCAHHBIH B cdepy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BEIYHCIATE COOTHOLIEHUS MCKAY TUIoIAagsIMU HOBerHOCTeﬁ 1 00bEMaMu l'IOI[O6HBIX TCII.

N300paxkaTh M3ydaeMble (UIYpbl OT PYKH M C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHMsI TEJ BPALICHHUSI.

W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBATh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrmomaaTh JleﬁCTBHﬂ CJIOKCHUA BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKCHHUA BEKTOPA HA
quciio, O6’[:$ICH$ITB, KakiMH CBOMCTBaMH OHHU OGH&H&IOT.

IIpuMeHATh paBUIIO MapaJuIeIICUIIEIa.
OnepupoBarTh MOHATHUAMM: JEKAPTOBBI KOOPAHWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb

BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCEKTOPA, YIOJ MCKAY BCKTOPaMH, CKAJAPHOC
MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.



Haxoauth cymMmmy BEKTOpOB M MPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOJI MEXAYy BEKTOpaMH,
CKaJISIpPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aI[aBaTB IIJIOCKOCTh YPABHCHHUECM B I[CK&pTOBOfI CUCTCMC KOOpAWHAT.

[lpumensaTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
IIPEIIOJIArat0IUX HECKOJIBKO IIarOB PELICHMs, €CIU yCJIOBUS IPUMEHEHHS 3aJaHbl B SIBHOU

dopme.

PemraTs HpOCTCfII.HH@ TCOMETPHUYCCKUEC 3aJla4yr Ha IIPUMCHCHHUEC BEKTOPHO-KOOPAMHATHOI'O
METOJa.

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN H HaXO0XICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM HIIKW ajilropuT™MaM, IpUMEHAA W3BECTHBIC METOAbI IIPU
PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1a4.

IIpuMeHATh NpOCTEMIINE MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a1aY.

IIpuBoauTh mNpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KU3HH,
pacro3HaBaTh NPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyuMeHsTh MONydYeHHBbIE 3HAHWS Ha TMPaKTUKE: aHAIM3UPOBATh peallbHbIE CUTYallUd H
NPUMEHATh  HW3Y4YEHHBIE TIOHATHUS B  IMIPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YEeCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOAECIUPOBATH pPEaTbHBIE CHUTYyallMd HA S3bIKE TE€OMETPUH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJb30BAaHUEM T'€OMETPUUYECKHUX MOHSITHH U TEOPEM,
amnmnapara anreOpsl; peniaTh NpakTHYeCKUe 3a1a4u, CBI3aHHbIE C HAX0XKICHUEM FeOMETPHUECKHUX

BCJIMYHH.
TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
No HaumenoBanue KosuecTBo yacoB DNEeKTpPOHHBIE
1/ pas3enoB u TeM Bcer | KonTtponbasl | [Ipaktrueckn (dpoBeIe)
1| MPOTrpaMMBbI 0 € padoThI € paboThI o0OpasoBartenbHbIe
pecypchl
1 | Beencnue B 5 bubmmoteka [IOK
CTEPEOMETPUIO https://m.edsoo.ru/1c209e
37
2 | Ilpsmble n 19 1 bubnmnorexka HOK
MJIOCKOCTH B https://m.edsoo.ru/1c209e
MIPOCTPAHCTBE. 37
[TapamiensHOCTD
MPSIMBIX |
TIOCKOCTEMN
3 | [lepieHIUKYISIPHOC 6 bubnuotexa [JOK
Th TPSMBIX H https://m.edsoo.ru/1c209e
IIJIOCKOCTEMN 37
4 | Yrael Mexay 14 1 bubnmoreka [JOK
OPSIMBIMH U https://m.edsoo.ru/1c209e
MIJIOCKOCTSIMU 37
5 | MHororpaHHuKH 16 1 bubnuoteka [JOK
https://m.edsoo.ru/1c209e
37
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PACCTOAHUS U YIJIbI

6 | O0bémbI 0 bubmuorexa [JOK
MHOTOIPaHHHKOB https://m.edsoo.ru/1c209e
37
7 | TloBTOpeHwue: 8 bubmuorexa [JOK
CCUCHHS, https://m.edsoo.ru/1c209e
37

OBUIEE KOJIMYECTBO | 68 0

YACOB I1IO

I[MTPOT'PAMME

11 KJIACC

Ne | HammeHoBanue KoaunyecTBo yacos OnexTpoHHbIe (1I(POBLIC)

n/ | pasmenoB uteM | Beer | Konrpomsnbsl | IlpakTudeckn | 00pa3oBaTelIbHBIE PECYPCHI

| IpOrpamMMbl 0 € paboThI € paboThI
1 | Tena BpauieHus 16 1 bubmmorexa [IOK
https://m.edsoo.ru/1c209e3
-

2 OOBEMBI TET 17 1 bubmuoreka [JOK
https://m.edsoo.ru/1c209e3
-

3 | Bekropsl u 23 1 bubnuorexa [JOK
KOOPJIMHATHI B https://m.edsoo.ru/1c209e3
POCTPAHCTBE /

4 | TloBTOpeHwue, 12 1 bubnnoreka [JOK
000011eHHE, https://m.edsoo.ru/1c209e3
CUCTeMaTH3alH 7
s1 3HAHU I

OBIIEE 68 4 0

KOJIMYECTBO

YACOB 110

ITPOT'PAMME

IMOYPOUYHOE IINTIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DneKTpoHHbIE HU(POBBIE
n/m Bcero | Konr | Ilpakrt | uzyde 00pa3zoBaTesbHbIE PECYPCHI
poJib | MYECK | HUsA
HBIC ue
pabot | pabor
bl bl
1 [Ipeamer 1 bu6nuoreka [IOK

CTEPEOMETPHH. https://m.edsoo.ru/aecc77cd

AKCHOMBI

CTEpPEOMETPUH

2 | Hexotopsle cieacTus 1 bubmuoreka LJOK
13 aKCHOM https://m.edsoo.ru/2d8a9¢c99
3 Pemenne 3agayu Ha 1 bu6nuoreka [IOK

MPUMEHEHHE aKCHOM https://m.edsoo.ru/db685e73

CTEpEOMETPHUU U UX

CJIEJICTBHI

4 Pemenue 3anau Ha 1 bubmuorexa [JOK

MMPUMEHCHUC aKCHUOM
CTCPCOMCTPHUU U UX

CIIE€NCTBUN

https://m.edso0.ru/a63959%d
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Pemenue 3amau Ha
MIPUMEHEHHUE aKCHOM
CTEPEOMETPHUU U UX

Bbu6nuoreka [IOK
https://m.edsoo.ru/b30dff38

CIIEICTBUU
6 | [lapamnenbHbIC TPSIMBIE bubnmoreka [JOK
B IIPOCTPAHCTBE. https://m.edsoo.ru/3d8ffd32
[TapamienbHOCTB TPEX
MPSIMBIX
7 | IlapamiensHOCTB bubnmoreka [JOK
PSIMOI M TUIOCKOCTH https://m.edsoo.ru/Occ5c4fe
8 | IloBropenue Teopuw, bubnmoreka [JOK
peleHue 3a1a49 Ha https://m.edsoo.ru/239c8ch4
napajieIbHOCTh
MPSIMOM M TUIOCKOCTH
9 | IloBTOpeHue TEOpUH, bubnmoreka [JOK
pelcHue 3a1a9 Ha https://m.edsoo.ru/65c6b106
MapaieIbHOCTD
MPSIMOI M TUIOCKOCTH
10 | IloBTOpenue Teopuw, bubnmnorexka HOK
pelleHue 3a1a49 Ha https://m.edsoo.ru/258fc245
MapaieIbHOCTD
MPSIMOI M TUIOCKOCTH
11 | CkpemuBaromuecs bubnnorexka HOK
psIMBIE https://m.edso0.ru/1a2520f6
12 | Yrubl ¢ bubmuorexa [JOK
COHAIPABJICHHBIMH https://m.edso0.ru/93ad36b3
CTOpPOHAMHU. YTOJI
MEXTy TIPSIMBIMU
13 | CkpemmBaromuecs bu6nmoreka [IOK
npsiMbie. YTJIBI ¢ https://m.edsoo.ru/ee1d19b9
COHAIPaBJICHHBIMU
CTOpOHAMHU. YTOJI
MEXY IPSIMBIMU
14 | CkpemuBaromuecs bubnmnorexka HOK
npsiMbIe. YTIIBI € https://m.edso0.ru/9f4071b9
COHAIPaBICHHBIMA
CTOpPOHaMU. YTOJI
MEXTy TIPSIMBIMU
15 | KonrponbHas pabota bubnuoreka [JOK
Nel https://m.edsoo.ru/fe733862
16 | [TapannensHOCTH bubnuoreka [JOK
TUIOCKOCTEH: https://m.edsoo0.ru/2e18f255
napasieNnbHble
TUIOCKOCTH
17 | CoiicTBa bu6nuoreka [IOK
napauIebHbIX https://m.edso0.ru/e504d656
IIJIOCKOCTEN
18 | Terpasmp bubmoreka [JOK
https://m.eds00.ru/2935a9a0
19 | INapannenenunen bubmuoreka [JOK

https://m.edsoo.ru/4a28dc02
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20

N3o0pakenue
MPOCTPAHCTBEHHBIX
¢buryp. 3agauu Ha
MIOCTPOCHHE CCUCHHM

Bbu6nuoreka [IOK
https://m.edsoo.ru/1d434d0f

21

N3obpakenue
IPOCTPAaHCTBEHHBIX
¢buryp. 3agaum Ha
MOCTPOCHHE CEUCHUI

bu6nuoreka [IOK
https://m.edsoo.ru/ec26febd

22

Terpasap.
[Tapannenenunen.
N3obpakenue
MIPOCTPAHCTBEHHBIX
¢uryp. 3agauu Ha
MIOCTPOCHUE CEUCHUN

bu6nuoreka [IOK
https://m.edsoo.ru/b19f6asd

23

KonrponsHas pabora
Ne2

bu6nuoreka [IOK
https://m.edsoo.ru/0ac11c95

24

[lepneHuKyIIpHOCTH
IIPSIMOM U TUIOCKOCTH:
[lepnenqukynspHble
IpsiMbIE B
IIPOCTPAHCTBE.
[TapannenvHbie
IIpsIMBIE,
NIEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

bubnnoreka IIOK
https://m.edsoo.ru/f85bfc46

25 | IIpuznHak bubnmnoreka HOK
NEePICHIUKYIIIPHOCTH https://m.eds00.ru/79165d15
OPsIMOi U TNIOCKOCTH

26 | Teopema o mpsIMOid, bubmmoreka [IOK
NePIEeHUKYISPHON https://m.eds00.ru/635c5087
IUTOCKOCTH

27 | Teopema o TIpsIMOiA, bubnmnorexka HOK
NePIEeHUKYISPHON https://m.edsoo.ru/bd3745f8

IJIOCKOCTU. Pernrenue
3a7a4

28

Teopema o npsimoi,
MepHEeHIUKYISPHON
IUIOCKOCTH. Perienue
3a7a4

bubmmoteka [IOK
https://m.edsoo.ru/7d18834b

29

Teopema o npsimoi,
MepHEeHIUKYISIPHON
IUIOCKOCTH. Perienue
3a7a4

bubmmoreka [IOK
https://m.edsoo.ru/33c477d3

30

[lepnenaukynsap u
HAaKJIOHHBIE:
paccTostHUE OT TOUKHU
110 IIJIOCKOCTH,
paccTostHue OT NMPSMOUN

10 1Iockoctu. Teopema

0 TpEX
MEPIEHANKYIApax

but6mmoreka [IOK
https://m.edsoo.ru/a5b7b8e3
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31

Yroa Mexay npsaMon u
IJIOCKOCTBIO

Bbu6nuoreka [IOK
https://m.edsoo.ru/66fefadd

32

Ilepnenaukymnsap u
HAKJIOHHBIE:
paccTostHue OT TOUYKHU
10 IJIOCKOCTH,
paccTostHue OT NPSMOU
1o miockoctu. Teopema
0 Tpéx
NEPIECHIUKYIISIPaX.
Yroa Mexay npsaMon u
IUIOCKOCTBIO. Pemienne
3a1a4

bu6nuoreka [IOK
https://m.edsoo.ru/dbee22bc

33

[lepnienaukysnsp u
HAKJIOHHBIE!
paccTostHUE OT TOUKHU
710 TJIOCKOCTH,
paccTostHue OT NPSAMOM
10 1rockoctu. Teopema
0 TpEX
MEePIEeHIUKYIISIpax.
VYron Mexay npsaMon u
IIJIOCKOCTBIO. Pemenue
3a1a4

bu6nmoreka [IOK
https://m.edsoo.ru/6b61b2b4

34

[Iepnenpukymsip u
HAKJIOHHBIE:
paccTosiHue OT TOUKU
710 IJIOCKOCTH,
paccTostHue OT NMPSMOU
10 mIockoctu. Teopema
0 TpEX
NEPIECHIUKYIISIpax.
Yron Mexay npsaMon u
IIJIOCKOCTBIO. Pemenue
3a1a4

bubnnoreka IIOK
https://m.edsoo.ru/5fa0b3ce

35

Ilepnennukymnsp u
HAKJIOHHBIC:
paccTosiHUE OT TOUKH
710 TJIOCKOCTH,
paccTosiHue OT NpSIMON
10 rockoctu. Teopema
0 TpE€X
NEPIEHANKYIISIPax.
Yron Mexay npsiMon u
IJIOCKOCTBIO. Pemenue
3a/1a4

bubmorexa [JOK
https://m.edsoo.ru/c7c777ed

36

JIByrpaHHBIN yTOJI.
IIpusnax
MEPIEHIUKYIIPHOCTH
JIBYX IIJIOCKOCTEM

but6mmoreka [IOK
https://m.edsoo.ru/ec3e2da3

37

JIByrpaHHBIN yTOJI.
[lepneHMKYISAPHOCTD

but6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e
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IIJIOCKOCTEM: IIPU3HAK
HEPIECHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM

38

[Tapannenenunen,
IIPSIMOYTOJIbHBIN
napajuiesienuIe U ero
CBOMCTBa

bu6nmoreka [IOK
https://m.edsoo.ru/8a7be683

39

[Tapannenenunen,
IIPSIMOYTOJIbHBIN
napajuiesienuIe U ero
CBOMCTBa

bu6nmoreka [IOK
https://m.edsoo.ru/8a7be683

40

TpéxrpanHblil yrou

bubnmoreka [IOK
https://m.edsoo.ru/ba75dc57

41

MHororpasHsIii yromn

bu6nmoreka [IOK
https://m.edsoo.ru/e4972cdc

42

KonTponbnas pabota
1o TeMam
"[leprieHAUKYISAPHOCTD
MPSIMBIX U IJI0OCKOCTEMR"
u "YTIiel MexXay
MPSMBIMA U
mI0cKocTsIMu"

bu6nmmoreka [IOK
https://m.edsoo.ru/5b971ef3

43

[TonsaTne
MHOT'OTpaHHHKA.
[Tpuszma. [nomans
MPSAMOYTOJIbHOU
MIPOEKLIUU
MHOT'OYT'OJIbHUKA.
IIpoctpancTBeHHas
teopema ITudaropa

bubnnoreka IIOK
https://m.edsoo.ru/52188a7d

44

ITonsatue
MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOTpaHHUKA,
BBIYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKU;
pa3BEpTKa
MHOTOTpaHHHKA.
I'eomerpuueckoe Teno.
Teopema Ditnepa.
IIpusma.
[IpoctpancTBeHHas
teopema Iludaropa

bu6nuoreka [IOK
https://m.edso0.ru/2d24e873

45

[Tpu3zma: n-yronpHas
MpU3Ma; TpaHu U
OCHOBAHUS IIPU3MBIL;
npsiMasi 1 HaKJIOHHAs
pU3MbI; OOKOBast U
TOJIHAsl TOBEPXHOCTh
TPU3MBI

bubmmorexa [JOK
https://m.edsoo.ru/b4ad63ad
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46

IIpusma: n-yronpHas
IIPU3Ma; TPaHU U
OCHOBAHUS IIPU3MBIL;
IpsiMasi U HaKJIOHHAsS
pU3MbI; OOKOBast U
II0JIHAsl TOBEPXHOCTh
IIPU3MBI

Bbu6nuoreka [IOK
https://m.edsoo.ru/b4ad63ad

47

[Mupamuga: n-yrojapHast
nupamMuaa, TpaHu u
OCHOBaHHUE MTHUPAMHU/IBL;
OOKOBas U ITOIHAS
[TOBEPXHOCTh
HI/IpaMI/II[bI; HpaBI/IJIbHaSI
U yceuEHHas MupaMuia

bu6nmmoreka [IOK
https://m.edsoo.ru/fblcd0a5

48

[Inpamuja: n-yrojapHas
MpaMua, rpaHu u
OCHOBAaHMUE MUPAMUIBL;
O0KOBast U NOJIHAs
IIOBEPXHOCTH
MAPaMU/bl; IPABUIIBHAS
U yCEeUYEHHAs NUpaMuIa

bu6nuoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[Mupamua: n-yrojpHas
UpamMuaa, TpaHu u
OCHOBAHHUE MHUPAMHU/IBL;
OOKOBas U ITOIHAS
MOBEPXHOCTh
HI/IpaMI/II[I)I; HpaBI/IJH)Haﬂ
U yceuéHHas MupaMuia

bubmuorexa [JOK
https://m.edsoo.ru/fblcdOa5

50

[Inpamua: n-yrosapHas
NMpaMuia, TpaHy U
OCHOBAaHMUE MUPAMUIBL;
OOKOBast ¥ MOJTHAS
ITIOBEPXHOCTH
MIMpPaMU/Ibl; IPAaBUIbHAS
U yCEUYEHHAs IUpaMuia

bubnnoreka IIOK
https://m.edsoo.ru/fblcd0a5

51

[Mupamuna: n-yronpHas
HI/IpaMI/II[a, FpaHI/I nu
OCHOBaHUE MUPAMUJIBL;
0OKOBas U IoJIHAA
MOBEPXHOCTH
HI/IpaMI/II[BI; HpaBHHBHafI
U yceu€HHas mupaMuaa

bubmmorexa [JOK
https://m.edsoo.ru/fblcd0a5

52

[IpaBunpHbIE
MHOTOTpaHHUKHU:
MOHSTHE MPaBUIHLHOTO
MHOT'OTpaHHUKA;
MpaBWJIbHAS MTPU3Ma U
IIpaBWIbHAS INPaMUJIA;
MpaBUJIbHAS
TpeyrojbHas MupaMuaa
Y NIPaBUJIBHBIN
TeTpa’Ip; Kyo

but6mmoreka [IOK
https://m.eds00.ru/074c8865
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53

IIpencrasnenue o
IIPaBUIIBHBIX
MHOTI'OrpaHHUKax:
OKTa’Ip, JOJAEKAd AP U
HKOCasIp.

Bbu6nuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

54

Cummerpus B
MIPOCTPAHCTBE:
CUMMeTpus
OTHOCHUTEIIHO TOYKH,
HPSIMOHA, IJIOCKOCTH.
DneMEeHTbl CUMMETPUU
B IUpaMU/Iax,
napajuleJenunenax,
IIPABUIIbHBIX
MHOTOTpaHHHKaX

bu6nmoreka [IOK
https://m.edsoo.ru/b9e777d9

55

Brranciaenue
9JICMCHTOB
MHOT'OTPaHHUKOB:
pEOpa, muaroHam,
YTJIbI

bu6nmmoreka [IOK
https://m.edsoo.ru/6cdbecef

56

[Tnomanp 60okoBOM
IIOBEPXHOCTHU U MOJIHOU
IIOBEPXHOCTH NPSMOU
IIPU3MBI, IUIOIIAb
OCHOBaHHI, TEOpEMA O
OOKOBOM TOBEPXHOCTHU
IPSIMOM TPU3MBI

bubnnoreka IIOK
https://m.edsoo.ru/37d84157

57

KontponbHas pabora
10 TeMe
"MHoOrorpaHHuKu"

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

58 | Ilonsarue 06 00BEME bubmmoreka [JOK
https://m.edsoo.ru/7ad0020b
59 | O0BEM TUpaMu bl bubmuorexa [JOK
https://m.edso0.ru/235171b3
60 | OO0BEM TUpaMuIBI bubmuotexa [JOK
https://m.edsoo.ru/f47dfefd
61 | O6bEM nHpamu bl bubnuoreka [JOK
https://m.edso0.ru/79¢10312
62 | O6bEM NpU3MBI bubnuoreka [JOK
https://m.edso0.ru/1e053890
63 | O6bEM NpU3MBI bubnuoreka [JOK
https://m.edsoo.ru/482d3f51
64 | KontponpHas pabota bubmuoreka [IOK
o Teme "OO0BEMBI https://m.edsoo.ru/28a6573c
MHOTOTPaHHHUKOB"
65 | IloBTOpeHwe, bu6moreka [JOK
00o0mIeHme https://m.edsoo.ru/098bedad
CHCTeMaTH3aus

3HaHui. [Tocrpoenne
CEYEHUIl B
MHOTOI'PAHHUKE
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66 | [loBTOpeHue,
000011IcHHE
CHCTEMAaTHU3alHs
3HaHui. Berauciaenue
pacCTOSAHUM: MEXKITY
JBYMSI TOYKaMH, OT
TOYKH JI0 IIPSMOM, OT
TOYKH JI0 IUNIOCKOCTH,
MEXIY
CKPEITUBAIOIIMMHUCS
PSIMBIMU

Bbu6nuoreka [IOK
https://m.edsoo.ru/f7792ba9

67 | UtoroBas KOHTpOJIbHAS
pabora

bu6nmoreka [IOK
https://m.edso0.ru/b9146bc0

68 | [ToBTOpEHME,
0000111eHHE
CHCTEMAaTH3alHs
3HaHuil. Beranciaenue
YIJIOB: MEXKITY
CKPEUTUBAIOIINUMUCS
MPSIMBIMU, MEXIY
IIPSIMOM U TNIOCKOCTBIO,
JBYT'PaHHBIX YIJIOB,
YIJIOB MEXKITY
IUIOCKOCTSIMH

bu6nmoreka [IOK
https://m.edso0.ru/56765e8b

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68 6 0

11 KJIACC

Ne Tema ypoka
n/m

KommyectBo yacos

Bcero | Kontpon | IIpaktn
bHBIE 4EeCKHe
paboThl | paboThI

DJeKTpOHHBIE HUPPOBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

Jara
n3yue
HUS

1 Hunuuap:
OCHOBaHUS U
OokoBas
MTOBEPXHOCTb,

IUIOIIAAb OOKOBOM
U IOJIHON
MTOBEPXHOCTHU

oOpa3yroriasi 1 OCh;

bu6mmoreka [JOK
https://m.edso0.ru/188f6216

2 Hunuuapuueckas
MTOBEPXHOCTb,
oOpa3yromiue
UWIMHAPUYECKON
MOBEPXHOCTH, OCh
HWIMHAPUYECKON
MTOBEPXHOCTHU

bubmuoreka [JOK
https://m.edso0.ru/6054b8cl

3 | U3o0paxenue
IWIMHApA Ha
TUTOCKOCTH.
Passéprka
VIMH/IPA.

CeueHust WIIMH]IpA

bu6mmorekxa [IOK
https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/016e25eb

(TJI0CKOCTBIO,
napasuiebHON WIn
NEPIEHAUKYISIPHON
OCH IWJIMH]IPA)

Konyc: ocHoBanue
Y BEpIINHA,
o0Opa3syro1as 1 oChb;
[UIoIaabs OOKOBOM
U TIOJTHOM
MTOBEPXHOCTHU

bubmuorexa [JOK
https://m.edsoo.ru/897dd3b2

Y ceu€HHBIN KOHYC:
obOpasymmue u
BBICOTA; OCHOBAHUS
u OoKoBast
MOBEPXHOCTh

bubmuoreka [JOK
https://m.edsoo0.ru/1468bab3

Konnueckas
MMOBEPXHOCTb,
oOpa3yromiue
KOHHUYECKOM
MTOBEPXHOCTH, OCh
U BEpIIMHA
KOHMYECKOM
MTOBEPXHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/c94ba09b

N3o0pakeHue
KOHYyCa Ha
IUIOCKOCTH.
Pa3Béprka konyca.
Ceuenus koHyca
(MII0CKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPIINHY)

bubmuoreka [JOK
https://m.edsoo.ru/Obdelbe8

Cdepa u map:
LEHTp, pajuyc,
JaMeTp; TUTOIIA b
MOBEPXHOCTHU
chepsl

bu6mmoreka [IOK
https://m.edsoo.ru/0341bc2b

BzaumHoe
pacrooKeHue
cdepsl u
IIJIOCKOCTH;
KacarelbHast
MJIOCKOCTH K cepe;
wIomaab chepsl

bu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

10

Bzanmuoe
PacCIIONIOKEHUE
cdepsl 1
IUIOCKOCTH;
KacaTelbHas

bu6mmorexa [IOK
https://m.edsoo.ru/bed12a43



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43

IUIOCKOCTH K cdepe;
I0MaahL Chepsl

11 | Uzobpaxkenue bubmmoreka [IOK
cdepsl, 1mapa Ha https://m.edsoo.ru/bc15f7f2
TUIOCKOCTH.
CedeHus mapa
12 | KomOuHamus Tei bubmuoreka [JOK
BpAICHHS U https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
13 | KomOunamus e bu6mmoreka [JOK
BpAIICHUS U https://m.edsoo.ru/3cef10e5
MHOTOT'PaHHHKOB
14 | MHOrorpaHHuK, bubmmorexa [IOK
OIKCAHHBIN OKOJIO https://m.eds00.ru/0b136158
cdepsr; chepa,
BITMCAHHAS B
MHOTOTPaHHUK WA
B TEJIO BPAIICHHS
15 | MHOrorpaHHuK, bubnuorexa [JOK
OIKCAHHBIN OKOJIO https://m.edso0.ru/0b136158
cdepsr; chepa,
BITMCAHHAS B
MHOTOTPaHHUK WA
B TEJIO BPAILICHHS
16 | KontponbHas bubnuorexa [JOK
pabota Nel https://m.edso00.ru/0b136158
17 | Ilonsatue 00 bubmuorexa [JOK
00béme. OCHOBHBIC https://m.edsoo.ru/26a03fb7
CBOIicTBa 00BEMOB
TeJ
18 | O6bém npsimoit bub6nuorexa [IOK
npu3Mbl. O0BEM https://m.edsoo.ru/26a03fb7
IWIMHIpA
19 | O6BéM mumHIpAa, bubmmoreka [JOK
KOHYCa https://m.edsoo.ru/5513d87b
20 | O0béM uMHIpA, bubmmoreka [JOK
KOHYCa https://m.edsoo.ru/5513d87b
21 | OObéM mmrapa u bubnnorexa [JOK
wiomaab chepbl https://m.edsoo.ru/d189bde?2
22 | O0béM mrapa u bubnnorexa [JOK
wIomaab chepbl https://m.edsoo.ru/d189bde2
23 | Boiuncnenue bu6mmoreka [IOK
00BEMOB Te ¢ https://m.edsoo.ru/810cfleb
TIOMOIIIBIO
OTIpeIeNIEHHOTO
uHTerpana. OobpEmM
HaKJIOHHOMN
npu3Mbl. O6bEM
TUPAMUJIBI
24 | Boruncienue bu6nmoreka [JOK

00BEMOB TelI ¢
[IOMOILIBIO

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

OTIpeICIEHHOTO
uHTerpana. OobpEmM
HaKJIOHHOM
npu3Mbl. O0bEM
TUPAMHU/TBI

25

Brruucnenue
00BEMOB TeJI C
MOMOIIbIO
OTIPEICIICHHOTO
uHrerpana. OobpEm
HaKJIOHHOM
npu3Mbl. O0bEM
TUPAMHU/TBI

26

O0BEM 1rapa.
OO0BEMBI IIAPOBOTO
CErMEHTa,
IIAPOBOTO CJIOS U
IIApOBOTO CEKTOPA.
[Tnomane chepsr

27

O06béM mapa.
O0bEMBI LIAPOBOTO
CErMEHTa,
HIAPOBOTO CJIOS U
IIAPOBOTO CEKTOPA.
[Tnomane chepsr

28

O06béM mapa.
O0bEMBI LIAPOBOTO
CErMEHTa,
1apOBOTO CJI04 U
I1apOBOTO CEKTOPA.
[Tnomane chepor

29

OOBEMBI TEI.

30

Kontponbnas
paboTta o Temam
"Tena BpaieHus" u
"O6bemsl Ten"

bu6mmoreka [IOK

https://m.edsoo.ru/4a33a8ab

31 | IlowsiTHe BeKTOpA.
PaBeHncTBO
BEKTOPOB

32 | BekTop Ha bubnnorexa [JOK
TUIOCKOCTH H B https://m.edsoo.ru/5caefclb
IPOCTPAHCTBE

33 | Cnoxenue u bu6nmoreka [JOK
BBIYUTAHUE https://m.edsoo0.ru/23f4f089
BEKTOPOB

34 | Cnoxenue u bubnmoreka [JOK
BBIUHMTAHUE https://m.edsoo.ru/23f4f089
BEKTOPOB

35 | YMHOXeHHe bu6nmoreka [JOK
BEKTOPa Ha YHCIIO https://m.edsoo.ru/dee379eb

36 | YMHOXeHHE bu6nmoreka [JOK

BCKTOpa Ha YMCJIO

https://m.edsoo.ru/dee379eb



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb

37

Paznoxenue
BEKTOpA MO TPEM
HEKOMILJIAHAPHBIM
BEKTOpaM.
[IpaBuio
napajuienenunena

Bbu6mmoreka [JOK
https://m.edsoo.ru/a28fd74e

38

Pa3znoxxenune
BEKTOPA MO TPEM
HEKOMILJIAHAPHBIM
BEKTOpaM.
[IpaBuio
napajuierenunena

bubmuoreka [JOK
https://m.edsoo.ru/a28fd74e

39

Pemenue 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBWII IEUCTBUM C
BEKTOpaMHU

bubmuorexa [JOK
https://m.edso0.ru/5a827900

40

Koopaunarno-
BEKTOPHBIN METOJ
NPy PEIICHUH
FEOMETPUUECKHUX
3amaq

bubmuorexa [JOK
https://m.edsoo.ru/d3alfe30

41

[IpssmoyronbHas
cucrema
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
BEKTOPA.
[Ipocreiimue
3a/1a4u B
KOOpPJIMHATAX

bu6mmoreka [IOK
https://m.edsoo.ru/48db7058

42

IIpssMoyrosbHas
cucreMa
KOOpPJMHAT B
IIPOCTPAHCTBE.
Koopaunarst
BEKTOpa.
IIpocreiimue
3a/1a4u B
KOOpJMHATAxX

bubmuoreka [JOK
https://m.edsoo.ru/48db7058

43

[IpssmoyronbHas
cucreMa
KOOpPJIMHAT B
MIPOCTPAHCTBE.
Koopaunatsl
BekTopa. CBs3b
MEXTY
KOOpJAMHATAMU
BEKTOPOB U
KOOpJUHATAMU
TOYEK

bu6mmoreka [IOK
https://m.edsoo.ru/48db7058



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

44

IIpssmoyronbHas
cucreMa
KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopannarsl
BekTopa. CBs3b
MEXIY
KOOpPJIMHATAMHU
BEKTOPOB U
KOOpPJIMHATAMHU
TOYEK

Bbu6mmoreka [JOK
https://m.edsoo.ru/48db7058

45

[IpsamoyronbHas
cucreMa
KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunatsi
BekTopa. CBs3b
MEXITY
KOOpPJIMHATAMH
BEKTOPOB U
KOOpPJIUHATAMH
TOUEK

bu6mmoreka [JOK
https://m.edsoo.ru/48db7058

46

VYpaBuenue chepol

bu6mmoreka [IOK
https://m.edso0.ru/48db7058

47

Yron mexny
BEKTOpPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

48

Yron mexny
BEKTOpPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

bubmuoreka [JOK
https://m.edsoo.ru/725effc4

49

Yron mexny
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

50

Beruucnenue yrios
MEXIY NPSMBIMU U
IIJIOCKOCTSIMU

bubmuoreka [JOK
https://m.edsoo.ru/8efbe78e

51 | Beruucienue yrios bubnnoreka [JOK
MEXY IPSIMBIMU U https://m.edsoo.ru/8efbe78e
TUIOCKOCTSIMHU

52 | YpaBHeHHE bubnmoreka [JOK
MJIOCKOCTH. https://m.edsoo.ru/8efbe78e
Paccrosiame ot
TOYKHU 10
TUIOCKOCTH

53 | YpaBHeHue bubnuorexa [IOK
IJIOCKOCTH. https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e

Paccrosiaue ot
TOYKHU 10
IUIOCKOCTH

54

entpanbHas
CUMMETpHSL.
OceBas
CUMMETpHSL.
3epkajibHas
CUMMETpHSL.
[TapannenbHbIi
IIEPEHOC

bu6mmoreka [JOK
https://m.edsoo.ru/8efbe78e

55

entpanbHas
CUMMETpHSL.
OceBas
CUMMETPHUSL.
3epkajibHas
CUMMETPHSI.
[TapannensHbINA
IEPEHOC

bu6mmoreka [JOK
https://m.edsoo.ru/8efbe78e

56

KonTponbhas
pabora 1o Teme
"BekTopsl 1
KOOPJIMHATHI B
npocTpaHcTBe"

bubmuoreka [JOK
https://m.edsoo.ru/77c22fc5

57

IToBTOpEHME,
0000111eHE U
CHCTEMAaTHU3allHs
3HaHu. OCHOBHBIE

burypsi, GpaxTsl,
TEOpEeMBI Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

TUTAHUMETPHH

58 | IloBTOpenue, bu6mmoreka [JOK
00o01IeHNE U https://m.edsoo.ru/1780ba5d
CHUCTEMaTH3aITUs

3gaunii. OCHOBHEBIE

burypsl, GpaxTsl,
TEOpeMBI Kypca

IJIAHUMETPHUN

59 | IloBTOpeHue, bubmmoreka [JOK
00o01IeHNE 1 https://m.edsoo.ru/078cd184
cucremMaru3anus

3HaHui. OCHOBHEIC

burypsl, GpaxTsl,
TEOpEMBI Kypca

TUTAHUMETPHH

60 | IToBTopenue, bubnmoreka [JOK
00o01IeHNE U https://m.edsoo.ru/74b2ad91
CUCTEeMAaTH3aIIH

3HaHuil. OCHOBHBIE
burypsl, GpaxTsl,
TEOpPEMBI Kypca
CTEpEOMETPUH



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/74b2ad91

61 | IloBTOpenue,
000011IEHE U
CHCTEMAaTHU3allH
3HaHuM. OCHOBHBIE
burypsi, GpaxTsl,
TEOpEMBI Kypca
CTEPEOMETPUU

Bbu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

62 | IloBTOpeHwme,
00001IeHNE 1
cUCTEeMaTH3aIHs
3HaHUU. 3a1a4n
TUTAHUMETPHUH U
METOJIBI UX
peLICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0

63 | [loBTOpEHwue,
000011IeHE U
CHCTeMaTH3aIUs
3HaHUU. 3agaun
TUTAHUMETPHH U
METOBI UX
pelICHUS

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

64 | IloBTOpeHwue,
00001IeHNE 1
cUcTeMaTH3aIHs
3HaHUU. 3a1a4n
TUIAHUMETPHUH U
METOJIBI UX
peLIcHHS

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

65 | I[loBTOpeHwue,
00001IeHHE U
CHCTEMaTH3aIHS
3HaHW#. 3amaun
TUTAHUMETPHH U
METOIBI UX
pelIeHUS

bu6mmoreka [IOK
https://m.edsoo.ru/4dffdad7

66 | [loBTOpenue,
00001eHNE U
CHCTeMaTH3aIns
3HAHUH. 3agaun
TUTAHUMETPHUH U
METOABI UX
pelIeHus

bubmuoreka [JOK
https://m.edsoo.ru/4dffda97

67 | Urorosas
KOHTPOJIbHAS
pabota

bu6mmorekxa [IOK
https://m.edsoo.ru/ec24dfc2

68 | IloBTOpenue,
000011IEHE U
CUCTEeMAaTH3aIIH
3HAHUU

bubmuorexa [JOK
https://m.edsoo.ru/f465d10e

OBLLEE
KOJIMYECTBO

68



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YACOB I10
I[TPOTPAMME

YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

* MaTtematuka: anre6pa ¥ Hayajla MaTeMaTHYeCKOro aHaiausa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacss JI.C., Byty3os B.®., Kagomues C.b. u ap., Akunonepaoe o01iecTo

«M3narenscTBO «IIpocBemenue

METOAUYECKHE MATEPHUAJIbBI JJIAA YUUTEJIA

I'eomerpus. 10-11 kimaccrl. [loypounbie pa3paboTku kK yueOHUKY ATtanacsHa - Caaksa C.M.,

byty3os B.®.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

I'eometpus. 10-11 xnaccbl. 3a1aun Ha TOTOBBIX YEPTEXKAX JIJISl IOJATOTOBKU



