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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalnpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T'€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUa oOydaronuxcsi, GopMupoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPAaBWIbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIICHUH PEAIbHOIO M HUICANIBHOTO, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSI, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [JIsi aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIJBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAyYHOTO IMKJIa, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIpeIHA3HA4YeHA IS
00yJarolumXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CB3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM JeATENbHOCTH.

JlocTuKeHre LelnM OCBOCHHS MPOrpaMMbl 00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE MpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUSCKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue GyHKIIMOHATHEHOU ITPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JJid = pelleHus MIPaKTUKO-OPUEHTHPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJI€ €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJHUPYET MPOTEKaHNE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKATEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIaJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIBHO, C
COOJTIO/IEHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4YaroUIMXcs, paclIupss M
yrayOnsis e€, o0pasyst IpOYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpuun orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJibHble M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MTapaJlIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPSMOM
MEPIEHIUKYJIAPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI Ha TNIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTrEe MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; TpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
yced€HHass nupamMuaa. OJIEMEHThl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPAMUJIa; NpaBUJIbHAs TPEYroJibHash MUpPaMHIA W MPABHIbHBIN
teTpa’dap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, NPSIMOU,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUPAMUIaX, NapaJUIeIenuIe1ax, IPaBUIbHbIX
MHOTOIPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyroiue LHUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: ocCHOBaHUE U BepIillMHA, 00pa3yrolasi
1 OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BliMCaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSMOYTOJIBHOTO TMapajuienenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGueie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUAASMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHAPA (MapaJUIETbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B nipocTpaHcTBe. ClIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarsl Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATax. YTol MexIy BekTopamu. CKalpHOE MPOU3BEIECHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydeOHOTO IpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUAIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMYA 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTHSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYLIETO.

JdcTeTHYECKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3znueckas akTUBHOCTh); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peamu30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBFHOTO XapakTepa JKOJOTHYECKHUX IMPOoOJeMm;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KArOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJAICHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUSIMH; (OPMYIUPOBATH
OTpeJeCHUS  TOHATUH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, CIMHWYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JE€AYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HPoOIeEMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
O0OBEKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanueii:

e BBIABIITH Ae(PUIMUTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1au;

e BbIOMpaTh UMHGOPMALMIO U3  HMCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAGMUEHble  Oelicmeus, o0becneuusarom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCH.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0sIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThl  pEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHUH Y4eOHBIX 3ajlay; MPUHUMATh 1E€Jbh COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI padbOT, JOrOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKaeHMs, OOMEH MHEHHUH,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvuvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 pelIeHuUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOU
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca v pe3ysibTaTa
pellIeHUsI MaTeMaTUYECKOM 3a1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLMOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBUSIM, OOBICHSTH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBarh NOHATUAMHU: TOYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS W3 HUX IPHU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yIjla; JMHEHHBIA Yrojl ABYTPAHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IMpaMuja; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNeAbl).

OnepupoBaTh NOHATUAMHU: CEKYIasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a7aun Ha HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QITOpUTMaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Wiu
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
HOBEPXHOCTEHN, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B TMPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue (HaKThI JIs PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIME TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TIPUMEPHI MaTEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh MONy4YeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYECKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHIP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisite  00BEMBI M TIIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAIIMUA TTOBEPXHOCTEH U 00BhEMaMuU
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX HHCTPYMECHTOB.

BhITIOTHATH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BuI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaTat0T.

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CUCTEME KOOPAMHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl I PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLIEHUU U
HAXO0XJIEHUE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WM aJropuT™MaMm, MPUMEHsS
U3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpyBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSATh HM3YYCHHbIE MOHATHS B MPOLECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh PEAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEJIUYHH.
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) MIPOCTPAHCTBE. 12 | https://www.yaklass.ru/p/geometria#progra
[TapannenbHOCTH m-10-klass
MIPSIMBIX 51
IJIOCKOCTEH
IlepnneHIUKYISIPHOCT .
PHCHAMKYIP https://www.yaklass.ru/p/geometriaffprogra
3 b MIPAMBIX u 12
. m-10-klass
IUIOCKOCTEN EE——
Vb1 MEXK )
o https://www.yaklass.ru/p/geometria#fprogra
4 PSAMBIMU 51 10 1
m-10-klass
IUIOCKOCTSIMU S
https://www.yaklass.ru/p/geometria#fprogra
5 MHororpaHHUKU 11 1
m-10-klass
6 OO0BEMBI 9 | https://www.yaklass.ru/p/geometria#fprogra
MHOTOTPaHHHUKOB m-10-klass




IloBTOpEHHE:

7 CEUYEHHUSI, PACCTOSTHUS
U YIJIbL
OBUIEE KOJIMYECTBO
YACOB IIO

[TPOI'PAMME

68

https://www.yaklass.ru/p/eeometria#progera
m-10-klass




11 KJIACC

HaumenoBanue KoaunuecTBo 4acos
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3aesioB U TeM Kontposbnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NMPOrpaMMbl padoThI padoThI
https://www.yaklass.ru/p/geometria#program-
1 Tena BpameHus 12
11-klass
. https://www.yaklass.ru/p/geometria#program-
2 OO0OBEMEI TEN 5 1
11-klass
B
CKTOPHI 1 https://www.yaklass.ru/p/geometria#program-
3 KOOpAWHATBl B 10 1
11-klass
MIPOCTPAHCTBE
[ToBTOpEHUE,
4 00o0meHue, 7 | https://www.yaklass.ru/p/geometriaffprogram-
cucTeMaTHu3anus 11-klass
3HAaHUU
OBILEE
KOJIMYECTBO
YACOB I10 34 3 0

[TPOI'PAMME




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo
4acoB

JJIeKTPOHHBIE HU(PPOBbIE
o0pa3oBaTesibHbIE pecypchl

OCHOBHBIE  TOHSTHUSA
CTEpEOMETPUU: TOUKa,
npsiMasi,  IUIOCKOCTb,
MPOCTPAHCTRO.
[IpaBuna nzo0pakeHus
Ha pPHUCYHKaX:
H300paKeHUsI
IJIOCKOCTEH,
napajieIbHBIX
npsMBIX  (OTPE3KOB),
CepearHBI OTpe3Ka

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

IonsTus:
MEPECEKAIOIINECS
IJIOCKOCTH,
MEepECEKAIOIINECS
npsAMas U mIOCKOCTh

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

IonsTus:
MEepPECEKAIOIINECS
MJIOCKOCTH,
MEePECEKAIOIINECS
npsMas U mIOCKOCTh

ITousatue 00
AKCUOMATUYECKOM
MTOCTPOEHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH 51
CIIEACTBHUS U3 HUX
ITousatue 00

aKCHOMaTHYECKOM
MOCTPOSHHUH

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass




CTEpPEOMETPHUU:
AKCUOMBI
CTEpPEOMETPUHN u
CIICZICTBHS U3 HUX

[Mousitue 00
AKCHOMAaTHYECKOM
MIOCTPOCHHUH
CTEPEOMETPHH:
AKCHOMBI
CTECPEOMETPUU u
CJIEICTBHS U3 HUX

ITousartue 00
aKCHOMATHYECKOM
MTOCTPOCHUH
CTEPEOMETPHHU:
AKCHUOMBI
CTEpPEOMETPUH 5
CIIEACTBUS U3 HUX

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

10

[TapauienbHOCTD
MPAMBIX U IIOCKOCTEN
B IIPOCTPAHCTBE:
MapajuiesIbHbIE MPSMbIE
B IIPOCTPAHCTBE;
MapaJJIEIIbHOCTE  TPEX
MPSMBIX

[TapannenbHOCTB
NPSAMBIX U IIOCKOCTEN
B MIPOCTPAHCTBE:
[TapamienbHOCTD
MPSAMOM Y TIOCKOCTHU

B3aumuoe
PACIIOIOKEHUE
MPSIMBIX B
MPOCTPAHCTBE:
MepeCceKaroImecs,
MapAILICIIbHbIC u

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass




CKPELIUBAIOIINEC
IS

Yribl C )
https://www.yaklass.ru/p/geometria#p
11 COHaINpaBJICHHBIMU
rogram-10-klass
CTOpPOHAMU
12 Yron Mexay npsMbIMU https://www.yaklass.ru/p/geometria#p
B IIPOCTPAHCTBE rogram-10-klass
13 VYron Mexay npsMbIMUA https://www.yaklass.ru/p/geometria#p
B [IPOCTPAHCTBE rogram-10-klass
[TapauienbHOCTD
14 IUIOCKOCTEH: https://www.yaklass.ru/p/geometria#p
IapajuieyIbHbIE rogram-10-klass
IUIOCKOCTH
CaoiicTBa _
https://www.yaklass.ru/p/geometria#p
15  mapauienbHbIX
N rogram-10-klass
IUIOCKOCTEN
3HaAKOMCTBO C
MHOTOIpaHHUKAMH,
H300pakeHne )
p https://www.yaklass.ru/p/geometria#p
16 = MHOrorpaHHMKOB  Ha
rogram-10-klass
pUCYHKaX, Ha
MPOEKIIMOHHBIX
yepTekax
HaganesHbIe cBeneHUS O
KyOe W mupamMuie, Ux .
y . p A https://www.yaklass.ru/p/geometria#p
17  pa3BEpTKM M MOJEIHN.
rogram-10-klass
CeuyeHus
MHOTOTPaHHHUKOB
HauannHbIe cBeiIeHUS O
KyOe M mupamMuie, Ux .
y . p A https://www.yaklass.ru/p/geometria#p
18  pa3BEpTKM M MOJEIH.
rogram-10-klass
CeueHus
MHOTOTPaHHHUKOB
IIpocreimme )
P https://www.yaklass.ru/p/geometria#p
19  mpocTpaHCTBEHHbIE

¢burypsl Ha MIOCKOCTH:

rogram-10-klass




TeTpa’p, KyO,
napauieIIeuIe]|

https://www.yaklass.ru/p/geometria#tp

20  IlocTpoenue ceyeHui
P rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
21  IlocTpoeHue ceueHuit
rogram-10-klass
Kontponbhaast pabora
no teme "llpsMbie u
MJIOCKOCTHU B
22
MIPOCTPAHCTBE.
[TapauienbHOCTD
MPSIMBIX U TIIOCKOCTER"
[leprieHIMKYISAPHOCTD
pAMON U IUIOCKOCTH: .
23 P https://www.yaklass.ru/p/geometria#p
MIEPIICHIUKYJISIPHbBIC
PHER TP rogram-10-klass
MpsIMbIE B
MIPOCTPAHCTBE
IIpsmbie
94 | VAPAJLIETBHEIS 151 https://www.yaklass.ru/p/geometria#p
MEPIEHAUKYIISIPHBIE K rogram-10-klass
MIJIOCKOCTH
IIpsmbie
75 MapaiyieIbHbIE 151 https://www.yaklass.ru/p/geometria#p
MEPIEHAUKYIISIPHBIE K rogram-10-klass
MIJIOCKOCTH
[Tpuznaxk :
https://www.yaklass.ru/p/geometria#p
26 = NepHeHIUKYISPHOCTH
. rogram-10-klass
MPSIMOU U TIOCKOCTH
[Ipn3sHak .
P https://www.yaklass.ru/p/geometria#p
27  NepHeHIUuKYJISIPHOCTU
. rogram-10-klass
MPSIMOU U TIOCKOCTH
Teopema o npsaMon .
P P . https://www.yaklass.ru/p/geometria#p
28  NepHeHIuKyJISIpHOU

IIJIIOCKOCTH

rogram-10-klass




Teopema o0 npsAMon

https://www.yaklass.ru/p/geometria#tp

29  nepneHIuKYJISIpHOU rooram-10-klass
MJIOCKOCTH
30 E:;E:ZI;HK;MP?; ;;IMOH https://www.yaklass.ru/p/geometria#p
rogram-10-klass
MJIOCKOCTHU
[lepnenaukymsp u
HAKJIOHHBIE:
31 pacCTOSIHUE OT TOYKHU https://www.yaklass.ru/p/geometria#p
hi (o) IIOCKOCTH, rogram-10-klass
pPacCTOsSIHUE OT MPAMOU
JI0 TUIOCKOCTH
[TepienauKyIsIp u
HaKJIOHHBIE:
1 paccTOsiHUE OT TOYKHU https://www.yaklass.ru/p/geometria#p
hi (o) IUIOCKOCTH, rogram-10-klass
pacCTOsSIHUE OT MPSIMOit
110 TUIOCKOCTH
[lepniennuKymnsp u
HaKJIOHHBIE:
13 pacCTOSTHUE OT TOYKHU https://www.yaklass.ru/p/geometria#p
hi (o) IIOCKOCTH, rogram-10-klass
pPacCTOSTHUE OT IPSMOU
110 TIOCKOCTH
[lepnieniuKymsp u
HAaKJIOHHBIE:
34 pacCTOSIHUE OT TOYKH https://www.yaklass.ru/p/geometria#p
hi (o) IUIOCKOCTH, rogram-10-klass
pacCTOsIHUE OT MPAMOMU
110 TUTIOCKOCTH
35 Teopema 0 TpEX https://www.yaklass.ru/p/geometria#p
MEPIIEHAUKYJISIpax rogram-10-klass
36 Teopema o0  Tpéx https://www.yaklass.ru/p/geometria#p
MEPIEHAUKYJIISIpax rogram-10-klass
37 Teopema 0  Tpéx https://www.yaklass.ru/p/geometria#p

NEePHeHIUKYJIIspax

rogram-10-klass




38

Yrisl B IPOCTPAHCTBE:
YTOJI MEXKy IPSMOU U
IIJIOCKOCTBIO

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

39

JIByrpaHHbIi yroJ,
JIMHENHBIN yroma
JIBYTPAHHOTO yTJia

https://www.yaklass.ru/p/geometria#p

rogram-10-klass

40

JIByrpaHHbIi yroJ,
JIMHEUHBIN YTOJI
JIBYTPAHHOIO yTJila

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

41

[leprieHANKYISIPHOCTH
IJIOCKOCTEU: IPU3HAK
MEPIIECHIUKYIISIPHOCTH
JIBYX IJIOCKOCTEU

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

42

[leprieHAMKYISIPHOCTH
IJIOCKOCTEU: IPU3HAK
MEPIIECHIUKYIISIPHOCTH
JIBYX IJIOCKOCTEU

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

43

[leprieHIMKYISAPHOCTD
IJIOCKOCTEN: TPU3HAK
IIEPIIEH IUKYJIAPHOCTH
JIBYX MJIOCKOCTEU

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

44

KourtponbHas pabota
1o TeMaM
"IleprieHANKYISIPHOCTD
MPSIMBIX U TUIOCKOCTER"
u "Yrael MEXKITY
MIPSMBIMHU "
IJIOCKOCTSAMM "

45

ITonsarue
MHOTOTPaHHUKA,
OCHOBHBIE  DJIEMCHTBI
MHOTOTPaHHUKA,
BBIMYKJIbIE Hu
HEBBIIYKJIbIC
MHOTOTPaHHHKH;

https://www.yaklass.ru/p/geometria#p
rogram-10-klass




pa3BEPTKa
MHOTOTPaHHHKA

46

47

48

[Ipu3ma:  n-yrompHas
npusMa; TpaHH |
OCHOBAHHS  TPU3MBI,
npsMasi U HaKJIOHHAS
MpU3MBI; OOKOBass W
MOJIHAsI TIOBEPXHOCTH
MIPU3MBbI

[Tapannenenunen,
MIPSMOYTOJIbHBIN
MapajulesIenunes] U ero
CBONCTBA

[Inpamupa: n-yroapHas
nupamuja, TpaHd H
OCHOBAHHE IMHUPAMHUJIBL;
OOKOBass M  IOJHas
ITIOBEPXHOCTh
paMUbL;
IIpaBUJIbHAs "
yCceu€HHas nmupaMuaa

https://www.yaklass.ru/p/eeometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

49

Brruucnenue
3JIEMEHTOB
MHOTOIPaHHHUKOB:
péopa, JMaroHau,

yTIIbI

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

50

51

[Tnomans OO0KOBOI
MMOBEPXHOCTH U MOJTHOU
IIOBEPXHOCTH IPSIMOM
MIPU3MBI, JI0IIAAb
OCHOBAaHHWIi, TeOpeEMa O
OOKOBOI MOBEPXHOCTH
MPSAMOM MTPU3MBI
[Imomane OOKOBOH
MTOBEPXHOCTH u
OBEPXHOCTH

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass




52

53

54

55

IIPAaBUJIBHOM
MUPAMUJIBI, TEOPEMA O
I0LIaAN O0KOBOI
MMOBEPXHOCTHU
YCEUYEHHOU TTUPAMUIBI

IIpaBuibHBIE
MHOT'OTPAHHUKHU:
MOHSTUE TPABUIBHOTO
MHOI'OTPAHHUKA;
IIpaBUJIbHAS TIPU3Ma U
IIpaBUJIbHAsS
MpaMua;
npaBUJIbHAs
TpEeyroyibHast
nupamua U
IIPaBUJIBHBIN TETPA3D;
KyO

IIpencraBnenue 0
MpaBUIIbHBIX
MHOT'OTPAHHUKAX:
OKTa’Ap, AOJAEKASIP H
MKOCadIP.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpPUS
OTHOCUTEJIBHO TOYKH,
NpAMOM,  IUIOCKOCTH.
DJIEMEHTBl CUMMETPUU
B nupamMuaax,
napajuleJenunenax,
MpaBUIILHBIX
MHOTOTPAaHHHUKAX
KoutponbHast pabota
o TeMe
"MHOrorpaHHuKH"

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass




https://www.yaklass.ru/p/geometria#p

56 [Toustue 00 00BEME
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
57  OO0BEM mupamMubl
rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
58  OOBEM nmupamMubl
rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
59  OOBEM nupamuabl
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
60  OOBEM mupamMuIbI
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
61  OOBEM mpuU3MBI
rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
62  OOBEM MPU3MBI
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
63  OO0BEM mpU3MBI
rogram-10-klass
Kontponsnas pabora
64 mo TteMme "OOBEMBI
MHOTOTPaHHUKOB"
[ToBTOpEHUE,
00001IEeHNE
cUCTEMATH3AIIUI
65 .
3HaHuu. [locTtpoenue
CEUYECHUI B
MHOTOT'PAaHHHUKE
[ToBTOpEHUE,
00001IeHNE
CHUCTEMATH3ALUA
3HaHui. Breluncienue
66  paccTosSHUH:  MEXIy

IByMSL TOYKaMH, OT
TOYKH 10 MPSIMOH, OT
TOYKH [0 IUIOCKOCTH,
MEXKIY




CKPCIIUBAOIIUMHUCA

IPSIMBIMU

67 Hrorosas |
KOHTpOJIbHAsI paboTa
[ToBTOpEeHue,
000011eHNE
cHcTeMaTH3aIus
3HaHUW. Bperunciaenue
YIJIOB: MEXKITY

68 CKPEILUBAIOIIUMHUCS 1
MPSMBIMH, MEXKITY
MPSIMOU U TIIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,
YTJIOB MEXKITY
IUIOCKOCTSIMU

OBHIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[{nnuHapruyeckas
MOBEPXHOCTB,
obpazyrorue
HWINHAPUYECKOU
IIOBEPXHOCTH, OChb
HUAJIMHIPUIECKON

ITOBEPXHOCTH

Koauuect
BO YaCOB

DJIeKTPOHHbIE IM(POBBIE
o0pa3oBaTe/IbHbIEe pecypChl

https://www.yaklass.ru/p/geometria#
proeram-11-klass

]_II/IJ'II/IHI[pZ OCHOBaHUsA U

OokoBas MMOBEPXHOCTD,
oOpazywomiass U
TUTOIIAb

ITOJTHOW MOBEPXHOCTH

OCb;
OOKOBOM u

https://www.yaklass.ru/p/geometria#

program-11-klass

N3o0paxkeHne MMIIMHpA
Ha TUIOCKOCTH. Pa3BépTka
UWJIHNHIPA. Ceuenunsa
HUAJIMH]Ipa

napajyieIbHON

(TII0CKOCTBIO,
W
MEPIIEHAUKYJIIPHOM  OCH
HWIMHAPA)

Konnueckas moBepXHOCTb,
o0pa3yrolme KOHUYECKOU
MOBEPXHOCTH, OChb U
BEPIIMHA KOHUYECKOUN
MOBEPXHOCTHU

Konyc:  ocHoBanue wu
BepIIMHA, OOpasyromas u
0OCb; ILIONIAabL OOKOBOH H

MOJIHOM TTOBEPXHOCTHU
VY ceu€Hnbli KOHYC:

oOpa3yrolime W BbICOTA;

https://www.yaklass.ru/p/geometria#
program-11-klass

https://www.yaklass.ru/p/geometria#t

program-11-klass

https://www.yaklass.ru/p/geometria#
program-11-klass

https://www.yaklass.ru/p/geometria#

program-11-klass




OCHOBAaHMS U OOKoOBas
MTOBEPXHOCTh

N300paxkeHne KoHyca Ha

TUIOCKOCTH. Pa3Béprka
koHyca. CeueHuss KoHyca
7 (TJIOCKOCTBIO, https://www.yaklass.ru/p/geometria#
IapajuIeIbHON program-11-klass
OCHOBAaHHIO, u
IIJIOCKOCTBIO, MPOXOAAIICH
yepe3 BEPILNHY)
Chepa wu mmap: ueHtp,
g panuyc, TMaMETp; https://www.yaklass.ru/p/geometria#
TUIOIIA/Tb MMOBEPXHOCTH program-11-klass
chepsl
BzaumMuoe pacrnonoxxeHue
9 cheppl M TJIOCKOCTH; https://www.yaklass.ru/p/geometria#
KacarejabHas TJIOCKOCTh K program-11-klass
chepe; momaas chepsl
HN3o0paxenue chepsr, )
P bep https://www.yaklass.ru/p/geometria#
10 mapa Ha  IUIOCKOCTH.
program-11-klass
Cedenus mapa
KomOuHarus Tel )
https://www.yaklass.ru/p/geometria#
11 BpAlLlCHUS U
program-11-klass
MHOTOTPaHHUKOB
MHororpaHHukK,
OIMMMCAHHBIN OKOJIO C(HEpPHI; )
Pep https://www.yaklass.ru/p/geometria#
12 chepa, BOUCaHHas B
program-11-klass
MHOTOTPAHHUK WM B TEJIO
BpalleHUs
Ilonstue 00  oOBEME. :
. https://www.yaklass.ru/p/geometria#
13 OcHOBHBIE CBOICTBA
. program-11-klass
00BEMOB TEN
. https://www.yaklass.ru/p/geometria#
14 O0BEM nUIMHIIpa, KOHYCa
program-11-klass
15 OO0béM mmapa W IIIOMIATH https://www.yaklass.ru/p/geometria#

cdepsl

proeram-11-klass




[TomoOHEIE Tena B

IIPOCTPAHCTBE.
16 CooTHotieHus MEX]TY https://www.yaklass.ru/p/geometria#
TUTOIIAISIMU program-11-klass
MOBEPXHOCTEH, 00BbEMaMu
MOJOOHBIX TEI
Kontponbnas pabora mo
17 teMaM "Tena BpalieHus" u
"O0BemsI Ten"
13 BekTop Ha miockocTd U B https://www.yaklass.ru/p/geometria#
IIPOCTPAHCTBE program-11-klass
19 CrnoxeHue M BBIUMTAHUE https://www.yaklass.ru/p/geometria#
BEKTOPOB program-11-klass
20 YMHOXKEHHE BEKTOpa Ha https://www.yaklass.ru/p/geometria#
YUCIIO program-11-klass
Paznoxxenne BekTOopa MmO
o1 TpEM  HEKOMILIaHAPHBIM https://www.yaklass.ru/p/geometria#
BEKTOpaM. [IpaBuno program-11-klass
napasuiesienunena
Pemenne 3ajad,
2 CBSI3aHHBIX c https://www.yaklass.ru/p/geometria#
IIPUMEHECHUEM IIpaBUI program-11-klass
JIEUCTBUM C BEKTOpaMHU
[IpssMmoyrosbHass cucremMa
KOOpPJMHAT B
3 IIPOCTPAHCTBE. https://www.yaklass.ru/p/geometria#
Koopaunatel BEKTOPA. program-11-klass
[Ipocreiimme 3agauv B
KOOpJIMHATax
YTOM MY BEKTOPAMI. https://www.yaklass.ru/p/geometria#
24 CkansipHoe TMpPOU3BEACHUE
program-11-klass
BEKTOPOB
)5 BrIuncnenue yriioB Mexay https://www.yaklass.ru/p/geometria#

MNPAMBIMHA U ITIJIOCKOCTSMUA

program-11-klass




26

KoopanHaTHO-BEKTOPHBIN
METOJ  NpH  pPELIECHUU
TE€OMETPUUYECKUX 3a/1a4

https://www.yaklass.ru/p/geometria#

program-11-klass

27

KonTponbHas pabora mno
TEME "BekTopbl 151
KOOPINHATHI B
npoctpaHcTse"

28

29

30

31

32

33

[ToBTOpeHue, o00600IICHNE
U cUCTeMaTH3alus 3HaHUH.
OcHOBHBIE burypsi,
(dakTbl, TEOpeMbl Kypca
TUTAHUMETPHUH

[ToBTOpeHue, o0o0OIICHUE
Y CUCTEMAaTHU3aLUs 3HAHUU.
OcHOBHBIE burypsi,
(dakTbl, TEOpeMbl Kypca
TUIAaHUMETPUH

[ToBTOpeHue, o0000IIECHKE
W CUCTEMAaTHU3aIysI 3HAHUI.
3agauv IUIAHUMETPUU U
METO/IbI UX PELICHUS

[ToBTOpeHue, o0000IIECHKE
W CUCTEMAaTHU3aINsI 3HAHUI.
3agauv IUIAHUMETPUU U
METO/IbI UX PELICHUS

[ToBTOpeHue, o00600IIECHNE
U CUCTEeMaTHU3aI1sl 3HAHUM.
OcHOBHBIE burypsl,
dakTbl, TeopeMbl Kypca
CTEpEOMETPUH

HNroroBass  KOHTpOJIbHAA
pabota

https://www.yaklass.ru/p/geometria#
program-11-klass
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[ToBTOpeHune, o0Oo0OIIEHUE
U CUCTEMATHU3aIMs 3HAHUU

OBIIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KUIACC
Kox IIpoBepsiembie MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS
NPOBEPsieMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrPAMMBI CPeIHEro
pe3yJabTara 001ero o0pazoBaHus
7 I'eomeTpus
7.1 OrniepupoBatTh NOHITUSIMU: TOUKA, MPAMasi, IIIOCKOCTh
79 [IprMeHSATh aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUSL U3 HUX
' IIPU PELICHUU T€OMETPUUECKUX 3a7a4
73 OnepupoBatb HNOHATHSMMU: [1apaJuIeIbHOCTh 151
' NEePHEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEN
74 KnaccuduimpoBarh B3aMHOE pPACIOIOKEHUE MPSIMBIX U
' IUTOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh TMOHATUSIMU: JBYIPAHHBIA yTOJ, TpaHU
75 JIBYTPAHHOTO yTiia, peOpo ABYrpaHHOTO yrja, JIMHEHHBIN
' yroj JABYTPAHHOTO YIJIa, TpajyCHass Mepa JBYTPaHHOIO
yTiia
OnepupoBaTh MOHATHUSMHU: MHOTOIPAHHUK, BBINYKJBIA U
7.6 HEBBIMYKJIBII MHOTOTPaHHUK, 3JEMEHTHl MHOTOIPAHHUKA,
MPaBUWJIbHBI MHOTOTPAHHUK
Pacno3HaBaTh ~ OCHOBHBIE  BHJIBI  MHOTOTPAHHHKOB
1.7 (nupamuga, npu3Ma, OPSIMOYTOJIbHBIN MapallIeIeuIeI,
Ky0)
KnaccuduimpoBarb MHOTOIrpaHHHUKY, BBIOUpasi OCHOBaHUS
78 st kjnaccudukanuu - (BBINYKJIbIE UM HEBBIMYKIIbIE
' MHOTOTPAaHHUKH, TPaBUIIbHbIE MHOTOTPAHHUKHU, MIPSIMbIE U
HAKJIOHHBIE MTPU3MBI, MAPATIIEICTUIIE TbI)
79 OneprpoBaTh MOHATHUSIMU: CEKYIasl IIOCKOCThb, CEYEHUE
' MHOTOT'PaHHHKOB
710 OOBICHATD MPUHLINTBI MIOCTPOEHUS CeYeHUI

MHOTOI'PaHHUKOB, UCIIOJIB3Yys METO CJIICI0B




7.11

CTpouTh ce4eHuss MHOTOTPAaHHHUKOB METOJOM CJIEJIOB,
BBITMIOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y

7.12

7.13

7.14

7.15

7.16

Pemars 3ala4i Ha HaAXO0XKIACHUC I'COMCTPHUUCCKNX BCINYNH
I10 06pa3uaM WK  aJIrOpuUTMaM, IIPUMCHAA HN3BCCTHLIC
AHAJIMTUYCCKUC MCTOAbI IIPH PCIICHHM CTAaHAAPTHBIX
MaT€MaTU4YCCKHUX 3a4a4 Ha BbIYHUCIICHHUC paCCTOHHI/Iﬁ MCIKOY
AByMs TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO0
INIOCKOCTH, MCIKAY CKPCIIUBAIOIINMUCS ITPAMBIMHA

Pematp 3amaun Ha HAXOXKJICHUE T€OMETPUUECKUX BEJTUUNH
no oOpa3naM WIH aJropuTMaM, MPUMEHSST H3BECTHbBIC
AHAINTUYECKUE METOJbl TMPHU PEUIECHUH CTaHAAPTHBIX
MATEMATUYECKUX 33/1a4 Ha BBIYMCICHUE YTIIOB MEXIY
CKPELIMBAIOIIMMUCS  MNPAMBIMH, MEXIy MNpPsIMOA U
IJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Beuucnare 00bEMBI M IUIOLIAAM  MOBEPXHOCTEH
MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuJa) C MPUMEHEHUEM
dbopMyn, BBIYUCIATH COOTHOIICHUS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00OHBIX MHOTOTPAHHUKOB

OnepupoBarh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCb U IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh U
IJIOCKOCTh CUMMETPUU (DUTYPBI

W3Bnekarb, npeoOpa3oBbIBaTh U  WHTEPIPETHPOBATH
UH(OPMAIIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, NnpeACTaBICHHYIO Ha YepTeKaX U PUCYHKaX

7.17

[IpumensaTb reoMerpuyeckue (akThl UId  PELICHUS
CTEPEOMETPUYECKUX 3a/ay, MPEANOIaralolux HECKOJIbKO
[IaroB pEUICHUs, €CIU YCIOBUS NPUMEHEHUs 3aJaHbl B
ABHOU popme

7.18

[IpumeHsaTh mpOCTEHIIME MPOrpaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU
CTEPEOMETPUYECKUX 3a7a4

7.19

[IpuBOIUTH TPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM
B MPUPOJIE€ U KWU3HU, PACIO3HABATH MPOSIBJICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE




7.20

11 KVIACC

Kon
MPoBePsSIeMOro
pe3yJbTara

[IpuMeHsAT,  TOJY4YEHHbIE  3HAHMA HAa  TNPAKTHKE:
aHAJIM3UPOBATh pEANbHBIE CHTyalldd W  MPUMEHSITH
W3YYCHHBIC TIOHATUS B TPOIECCe TMOUCKAa pPEIICHUS
MaTeMaTUYECKH chopMyITUPOBAHHOI po0JIeMBl,
MOJIETTUPOBATh PeabHbIC CUTYAllMH Ha SI3bIKE T€OMETPUH,
MCCIIEIOBaTh TIOCTPOCHHBIE MOJENIH C HCIIOJIb30BaHUEM
TeOMETPUYECKUX TMOHATHHA W TEOpeM, ammapara aiareopsl,
pelaTh NPaKTHYECKUE 3a/1a4H, CBSA3aHHBIE C HAXOKICHUEM
reOMETPUUYECKUX BEIUYNH

IIpoBepsiemble peAMeTHbIE Pe3YJIbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI CPeHEro
0011ero o0pa3soBaHus

6

6.1

6.2

6.3

I'eomerpus

OnepupoBaTh MOHATUSAMU: HUIHHIPHUIECKAS TIOBEPXHOCTD,
oOpa3zyomue HUWIMHIPUYECKOH MOBEPXHOCTH, LMIMHID,
KOHMYECKasi IMOBEPXHOCTb, OO0pa3yrolue KOHUYECKOM
OBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
Pacno3naBaTh Tena BpauieHus: (UWIMHAP, KOHYC, cdepa u
map)

OOBACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHUS

6.4

6.5

6.6

Knaccudummposarh B3auMHOE pacmoyiokeHue cdepbl U
TJIOCKOCTH

OneprpoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE
CErMEHTA, BBICOTA CETMEHTA, IIapOBOM CJION, OCHOBAHHUE
IapOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS, IAPOBOM CEKTOP
Beruucnare o0bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel
BpalleHUsI, TeOMETPUUYECKUX TEJI C TPUMEHEHUEM (popMy

6.7

OnepupoBath TMOHATHUSMHU: MHOTOTPAHHUK, BIIMCAHHBIN B
chepy u onmucaHHBIM OKOJO chepwl, cepa, BHUcaHHAS B
MHOTOTPaHHHK WJIA TEJIO BPAICHUS

6.8

Beraucnars COOTHOIIICHHS MEXKITY TJIOIIAISTMHU
OBEPXHOCTEH 1 00béMaMu TTOAOOHBIX TEI




6.9

N3o00paxkath u3ydyaemble QUTYpBl OT PYKH M C
MIPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB
IPOCThIX OOBEMHBIX (UTYpP: BUJ CBEpXYy, COOKY, CHH3Y;
CTPOUTDH CEYEHUS TEJ BpaIllEHUS

6.11

6.12

6.13

W3Bnekats, WHTEPOPETHPOBATH W  MPEoOpPa30OBHIBATH
UHPOPMAITUI0O O TIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX
durypax, mpeAcTaBICHHYIO Ha YepTeXaxX U pUCYHKaX
[Ipumenatp reomerpudeckne (HaKTBI I pEUICHUS
CTEePEOMETPUIECKUX 3a/lad, MPEANOIaraimx HECKOIbKO
[IaroB peUICHUs, €CIM YCIOBUS TPUMEHEHUS 3aJaHbl B
aBHOU popme

OneprpoBaTh NOHIATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BeImonHATe ACHCTBHS CIOKEHHS BEKTOPOB, BBIYHTAHUS
BEKTOPOB M YMHOXKCHHSI BEKTOpa Ha YHCIIO, OOBSICHSTH,
KaKMMH CBOMCTBAMHU OHHU 00JIaal0T

6.15

6.16

[IpuMeHATh mpaBWIIO MapauieJenuneaa MpU CIOXKEHUU
BEKTOPOB

OnepupoBaTh TMOHATUSIMU: JCKAPTOBBI KOOPJAMHATHI B
MPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJI MEXAY BEKTOPaAMHU,
CKAJISIPHOE TMPOU3BEJACHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILIAHAPHBIE BEKTOPbI

6.17

HaxoguTe cymMMy BEKTOpPOB M NPOWU3BEICHHE BEKTOpPA Ha
YUCJI0, YTOJI MEXKY BEKTOPaMU, CKaJISIPHOE MPOU3BEICHHUE,
packiaablBaTh  BEKTOPp IO  JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM

6.18

6.19

3agaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOU CHUCTEME
KOOpAHUHAT

Pemare  mpocreiine reoMETpUYECKHE — 3aJayd Ha
IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METOA

6.20

Pemars 3aJa4un Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX
OTHOIIICHUN U HaXO0XKICHUC I'COMCTPUICCKUX BCINYHH IIO
06pa3uaM HIIN aJITOpUTMaM, IIPUMECHSAA N3BCCTHBIC METOAbI
ITpH PCUICHUHU CTAHAAPTHBIX MATCMAaTHYCCKHX 3aaa4




6.21

[IpuMeHaTh mnpocTeiire NporpaMMHBIE CpEICTBA U
AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPU PEIICHUN
CTEPEOMETPUYECKUX 3a]a

6.22

HpI/IBOI[I/ITI) IMPpUMCPBI MAaTCMATHYICCKHUX SaKOHOMepHOCTCﬁ
B IIpUPOAC U KU3HH, PACIIO3HABATH IMPOABJICHUC 3aKOHOB
ICOMCTPHUH B UCKYCCTBC

6.23

[IpuMeHsAT,  TOJY4YEHHbIE  3HAHMA HAa  IMPAKTHKE:
aHaNM3UPOBaTh peajbHbIE CUTyalldd W TPUMEHSTH
U3y4CHHBIE TMOHATHUS B TMPOLECCE IOMCKA pPEIICHHS
MaTeMaTUYECKH chopMyITUPOBAHHOI po0JIeMBl,
MOJIETTUPOBATh PEaNbHBIC CUTYAIlMH Ha SI3bIKE T€OMETPUH,
UCCIIeZIOBAaTh IIOCTPOEHHbIE MOJEIN C HCIIOJIb30BaHUEM
TreOMETPUUECKUX TOHATUN W TEOpEM, ammapara anreOpsl,
pelaTh NpakTUUYECKUE 3a/1a4M, CBSI3aHHbIE C HAX0XK/IEHUEM
reOMETPUUYECKUX BEJINYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ AJNIEMEHT COACPKaAaHUA

I'eomeTpus

7.1

OCHOBHBIC TOHSTHS CTCPCOMCTPHUH. Tqua, nmpsamas, IIIOCKOCTD,
IMPOCTPAHCTBO. [TonsiTue 00 AKCMOMAaTHYCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUN: AaKCUOMBI CTCPCOMCTPHUHN U CICACTBUA U3 HUX

7.2

7.3

7.4

B3auMHOe€ pacriosnoxkeHne nNpsmbIX B IPOCTPAHCTBE: IEPECEKAOIINECS,
napajuleJbHble W CKpeluBaromuecs npsmble. [lapauienbHOCTh
IPSMBIX M IUIOCKOCTEM B INPOCTPAHCTBE: IAapaJICIbHbIE NPSIMbIE B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX IPSAMBIX, IAPAILIEIBHOCTD
NPAMON M TIJIOCKOCTH. YTJIbI C COHAIPABICHHBIMH CTOPOHAMH, YTOJ
MEXAY MNPAMBIMA B TMpPOCTpaHCTBE. [lapajuiebHOCTh IJIOCKOCTEMN:
[apajulesIbHbIE IIJIOCKOCTH, CBOMCTBA MAPaJUICIBHBIX IUIOCKOCTEM.
[Ipocreiiive nmpocTpaHCTBEHHBIE (UTYPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, MmapasuieNenurie]], TOCTPOCHHE CEUEeHUN

[lepneHAUKYASIPHOCTh TPSAMOM MU TIJIOCKOCTH: NEPHECHAUKYISPHbBIC
MpsSMbIE B MPOCTPAHCTBE, psIMbIE MapaiyieIbHbIC 151
NEPIIECHAUKYJIAPHBIE K IUIOCKOCTH, NPU3HAK IEPIECHAUKYIIPHOCTH
IpsAMOM M IUIOCKOCTH, TEOpeMa O NPSAMOW MEPHEHIUKYISIPHOU
IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJll MEXAYy NOPSAMOW U
IJIOCKOCTBIO, ABYTPAHHBIM YTOJI, JIMHEWHBIA yroJl IBYTPAHHOTO YIJa.
[TepnieHauKyIsIp M HAKIIOHHBIC: PACCTOSHUE OT TOYKHU JI0 THIOCKOCTH,
paccTosiHMEe OT TpPSMOM JI0 TUIOCKOCTH, NPOeKIus ¢GUrypsl Ha
IJIOCKOCTb. [TepnieHAUKYJISIPHOCTH TJTIOCKOCTEM: MPU3HAK
MEPHEHINKYIJSIPHOCTH  JBYX  IJIOCKOocTen. Teopema o0  Tpéx
MEPIEHANKYIISIPaX

[TonsiTHe MHOTOTpaHHWKA, OCHOBHBIE JJIEMEHThl MHOTOIPAHHUKA,
BBIITYKJIbIC u HEBBINYKJIbIC MHOTOT'PaHHUKH, pa3BEpTKa
MHOTOrpaHHuka. Ilpusma: n-yrosibHasg Tnpu3Ma, TpaHd U OCHOBAHMS
MpU3MBI, TpsiMas MW HAKJIOHHAs TPU3MbI, OOKOBass U TIOJHAs
IMOBEPXHOCTH MIPU3MBL. [Tapamnenenunen, PAMOYTOJIbHBIN
napajuiesienuIe u ero ceoucrea. Ilupamuaa: n-yronpHas nupamuia,
IpaHd U OCHOBAHHWE MHUPAMHUJIbI, OOKOBas W TOJIHAS TMOBEPXHOCTH




7.5

7.6

1.7

UpaMUIbl, IPABUIIbHAS U YCEUEHHAS MUPAMKIA. DJIEMEHTBI IPU3MBI U
nupamMuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: TIOHATHE IPABHIBHOTO
MHOTOTPAHHMKA, IIpaBWIbHAs IpU3Ma W MPABUIbHAA NUPAMUIA,
MpaBWJIbHAs TPEYroJibHAs MUPaMHIa W MPaBWIBHBIN TeTpa’ap, KyoO.
IIpencrasiienye 0 MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3p, JOACKADIP
1 ukocarapyrue CedeHus IpU3Mbl U TUPAMUIBI

CI/IMMCTpI/IH B IPOCTPAHCTBC: CHUMMCTPHA OTHOCHUTCIIbBHO TOYKH,
HpHMOﬁ, IIJTOCKOCTH. DneMeHTHI CUMMCTpPHUHU B ImupamMujiax,
mapajuicyCruicaax, MpaBUJIbHbIX MHOTOI'PaHHHUKAX

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUaroHaiu, yrbl.
[Inomans OOKOBOM MOBEPXHOCTM M TOJHOM IOBEPXHOCTU MPSIMOU
MPU3MBI, IUIONIAJh OCHOBaHUM, TeopeMa O OOKOBOMl MOBEPXHOCTH
npsaMoil npusmsl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
IPaBUIBHOW MHUPAMUBI, TEOPEMA O IUIOLIAA YCEUEHHOW MTUPaAMUJIBIL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPUIMBI

[TogoOHbIe Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOLIAAsIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

6.1

Hunuuapuueckass MOBEPXHOCTb, O0Opa3ylolUe UUIUHAPUYECKOU
[NOBEPXHOCTH, OCh LWIMHAPUYECKOW moBepxHocTH. mmunnp:
OCHOBaHMSI U OOKOBasi MOBEPXHOCTh, OOpa3ylomas U OCh, IJIOMIA]b
OOKOBOM U MOJIHOW TTOBEPXHOCTH

6.2

KoHnueckass moBepxXHOCTb, 00pa3yrolire KOHUYECKON MOBEPXHOCTH,
OCb WU BEpPUIMHA KOHHUYECKOW MOBEpXHOCTU. KOHyC: OCHOBaHue wu
BEpIIMHA, O00pa3ywmias W OCh, IUIONAAh OOKOBOM W TOJHOU
MMOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3yIolue U BhICOTa, OCHOBAHUS
1 OOKOBasi MIOBEPXHOCTh

6.3

6.4

Cdepa m map: ueHTp, paauyc, AuUaMeTp, IUIOMIAJb MOBEPXHOCTH
cdepsl. Bzanmuoe pacrnonioxxenue chepbl U IUIOCKOCTH, KacaTeabHast
MJIOCKOCTH K cdepe, MmIomas cheps

N300pakeHue Ten BpallleHHs] Ha MIOCKOCTH. Pa3BEpTka LHUIMHIpA U
KOHYCa




6.5

KoMOuHanmu Ten BpalieHus W MHOTOTPAaHHHUKOB. MHOTOTpaHHUK,
OTHMCAaHHBIA OKOJIO cdepsrl, chepa, BMIUCAHHAS B MHOTOTPAHHUK, WU
TEJIO BpAICHUS

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00
00BEME MPSMOYTOJIHHOTO TMapalijiesieuIeaa W CICACTBUS W3 HEE.
O0béM mumHIpa, KoHyca. O0BEM mapa u mwiomanb cepbl

6.7

6.8

6.9

6.10

[Tono6nbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

CeueHuns nnnmHApa (mapajyuiesIbHO U NEPIEHIUKYISIPHO OCH), CEYEHUS
KOHyca (ITapaJljIeIbHOE OCHOBAHUIO U MPOXOJSLIEE YEPE3 BEPILHHY),
CEYCHMS I1Iapa

BekTop Ha miuockocTd ¥ B mpocTpaHcTBe. Cl0KEHHE W BhIYUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4yucio. Pa3iokeHne BEKTOpa IO
TpEM HEKOMIUIaHAapHBIM BekTopaM. I[lpaBuio mnapamienenunesa.
Pemenne 3amad, CBA3aHHBIX C IPUMEHEHWEM IPAaBWI JEUCTBUI C
BEKTOpaMu

[IpssMmoyrosibHast cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTs
BekTopa. Ilpocredmme 3amaunm B KOOpAMHATAX. YTOI MEXAY
BeKTOpaMu. CKaJsipHOE NIPOU3BEIAECHUE BEKTOPOB. Briuncienue yrios
MEXIy NPSMBIMUA U IJIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIA METOA
IIPU PEIIEHUU T€OMETPUUECKUX 3aa




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM 0CBOECHHUS OCHOBHOM 00pa30BaTeIbHOM
NMPOrpamMMbl CpeaHero 001mero 00pa3oBaHus

Brnagenne wMeromamMu — J10Ka3aTeNbCTB,  AITOPUTMaMHU
pelieHus 3a7a4d; yMeHue (opMyJaupoBaTh U ONEPUPOBATH
MOHATUSIMU: ONpe/eNieHne, akCMoOMa, Teopema, CIIeJICTBUE,
CBOMCTBO, TMpPHU3HAK, JI0KA3aTEJIbCTBO, PABHOCHIIbHBIC
(opMyIUPOBKH; MPUMEHATh MX; YMEHHUE (HOPMYIUPOBAThH
oOpaTHOE M MPOTHUBOMOJIOKHOE YTBEPKIECHUE, TPUBOIUTH
OpuMepbl W KOHTPIPHUMEPHI, HCIOIb30BaTh  METO]
MaTEeMaTHYeCKOH HHIYKIUU; TPOBOIUTH OKA3aTEIbHBIC
paccyXAeHUS TPU PEIICHUHN 33/1a4, OIICHUBAThH JIOTHUECKYIO
OPaBWIBHOCTh  PAcCyXJCHUH; yMEHHE ONEpUpPOBATh
HNOHATUSMU: MHOKECTBO, IOJAMHOXECTBO, ONEpallMd Haj
MHOKECTBaMH;  YMEHHE  HUCIOJb30BaTh  TEOPETUKO-
MHOKECTBEHHBI ~ ammapaT Ui OINUCAaHUS  pealbHbIX
MIPOIIECCOB | SIBJICHUI W MPU PEIICHUN 3a/1a4, B TOM YHCJTIE
U3 JpYyrux Yy4eOHBIX MPEAMETOB; YMEHHE ONEPHUPOBATH
HNOHATUSAMU: Tpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb M ONUCHIBATH TIpadbl
Pa3IUYHBIMK ~ CIIOCOOAMH; HMCTONB30BaTh rpadbl Mpu
pelIeHny 3a1a4

YMeHue ornepupoBaTh TMOHSTUSMU: HATypajlbHOE YHCIIO,
LIEJI0€ YUCIIO, CTENEHb C LEIbIM I0Ka3aTeJeM, KOPEHb
HAaTypaJbHOW CTENEHHU, CTENEHb C  PalUOHAIBbHBIM
[MOKa3aTeJIEM, CTEIEHb C JACHMCTBUTCIBHBIM ITI0KA3aTeJIeM,
gorapud™M  YHCIA, CHUHYC, KOCHHYC M  TaHIEHC
MIPOU3BOJILHOTO YHCJIA, OCTATOK [0 MOJIYJIFO, PALMOHAIIBHOE
YHUCJI0, UPPALMOHAIIBHOE YHUCJI0, MHOKECTBA HATYPAJIbHBIX,
LEJIbIX, PAMOHAJIbHBIX, JECUCTBUTEIBHBIX UYHUCEIl, YMEHUE
WCII0JIb30BaTh MPU3HAKU JEITMMOCTH, HAUMEHBIINNA O0LTUA
NeIuTeIh W HauMEHbIIee oOIee KpaTHOEe, aJrOpUTM
EBknmnaa nipu peuieHnu 3aj1a4; 3HaKOMCTBO C PA3IMYHBIMU




NO3ULMOHHBIMM  CHCTEMaMu  CYMCIICHHS;  YMEHMHE
BBINIOJIHATh BBIYHMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs
BBIpQOXEHUM €O  CTemeHsIMH U Jiorapupmamu,
npeoOpa3oBaHus  APOOHO-PAIMOHATBHBIX  BBIPAKEHUH;
YMEHHE ONEPUPOBATh MOHATUAMM: IOCIEIOBATEIBHOCTD,
apudmernueckas porpeccus, reOMETPUYECKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIlas TIeOoMeTpHUYecKast
IIPOrPECCHs]; YMEHHE 3a/1aBaTh I1OCIIEN0BATEIBHOCTH, B TOM
YHCclie C TMOMOIIBI0 PEKYpPPEHTHBIX (GOpMYI; YMEHHE
ONEPUPOBATh  TOHATUSAMH: KOMIIJIEKCHOE  YHUCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCJA, MOAYJb U apTyMEHT
KOMILIEKCHOTO 4Hciia, (hopma 3anich KOMILIEKCHBIX YHCEl
(reomeTpuueckas, TPUTOHOMETPUYECKAS U
anredpanyeckas); yMeTb IMPOU3BOJIUTH apU(METHUECKHE
JNEUCTBUSA C KOMIUIEKCHBIMU YHCIIAMM; IPUBOIUTH IPUMEPHI
WCIIOJB30BaHNs  KOMIUIEKCHBIX  YHCEJ;  OIEpUpPOBATH
MOHATHUAMU: MaTpuUa 2x2 u 3 %3, ONpeneInuTeNIb MaTPULIBI,
TEOMETPUYECKHUIN CMBICII OITPEAETUTENS

YMeHue onepupoBaTh MOHATUSIMH:  pallOHAJIbHBIC,
UppaloHajIbHbIE, NoKa3aTeybHbIE, CTETICHHBIE,
norapudmMuyeckie, TPUTOHOMETPHUECKHE YpaBHEHHUS U
HEpaBEHCTBAa, WX CHCTEMBl; yMEHHE OINEPHUPOBAThH
MOHATUSMHU: TOXKJIECTBO, TOKIACCTBEHHOE MTPeoOpa3oBaHue,
ypaBHEHHE, HEpPAaBEHCTBO, CHUCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCWJIBHOCTh YpaBHEHUI, HEPaBEHCTB U
CHUCTEM; YMEHHE pellaTh YypaBHEHHS, HEPABEHCTBA MU
CUCTEMBl C IIOMOIIbIO pPAa3JIMYHbIX MPUEMOB; pelaTh
ypaBHEHUs, HEPABEHCTBA M CHCTEMBI C TapaMeTpoM;
NPUMEHATh ypaBHEHHWs, HEPABEHCTBA, WX CHUCTEMBI IS
pelIeHrsT MaTeMaTHYeCKUX 3a7ad W 3a7ad U3 pa3iImuHbIX
oOJacTell HayKu U peasIbHOM JKU3HU

YMenue omepupoBaTh MOHATHAMH: (YHKIHWSA, YETHOCTH
(GYHKIIMHM, TEPUOANYHOCTh (YHKIUU, OTPAHUYCHHOCTH
(yHKUIMHA, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (DYHKIIHH,
HauOonplllee W HauMEHbIIee 3Ha4YeHWs QyHKIMH Ha
IPOMEKYTKE, HeTpephIBHAS (PYHKITHS, ACHMITTOTHI Tpaduka
dbyHKIIMM, TepBas W BTOpas MPOW3BOAHAS (PYHKIUH,




FeOMETPUYECKUN W (PU3UYECKHN CMBICT TPOU3BOIHOM,
nepBooOpa3Has, ONPEACNIEHHbI  WHTErpaj; yMEHUe
HAaXOAUTh ACUMNTOTHl Tpaduka (QYHKIUH, YMEHHUE
BBIUKCIIATh  MPOU3BOJHBIE  CYMMBbI,  IPOU3BEICHUS,
YaCTHOTO U KOMMO3ULIMU (YHKIUI, HAXOAUTh YpaBHECHHUE
KacatenbHONM K rpaduky (QyHKIUH; yMEHHE HaXOIUTh
IPOU3BOJHBIE  DJIEMEHTapHbIX  (QYHKIUH;  yMEHUE
UCIOJIb30BaTh MPOU3BOAHYIO JJIS HCCIIEIOBaHUS (PYHKIUH,
HaxoJIWTh HaWOONBIINE M HAUMEHBIINE 3HAYEHUS
¢yHKIME;  CTpouTh  TpaduUKH  MHOTOUYIEHOB  C
WCIIOJB30BAaHMEM aIlapara MaTEMaTUYECKOTO aHaIu3a;
MPUMEHSATh MPOU3BOAHYIO UISI HAXOXKACHUS HAWIY4IIero
peuieHuss B NPUKJIAJAHBIX, B TOM YHCIE COLMUAIBHO-
SKOHOMHUYECKUX M (PU3NYECKUX 3a/jayax; HaxoJIuTh
wiomaad ©u o00bEMbI (UIy C TIOMOIIbIO HHTErpana;
MIPUBOANUTH MIPUMEPHI MATEMATUUECKOTO MOJETUPOBAHUS C
MOMOILBIO TP PepeHIMATbHBIX YPABHEHUI

YMeHue onepupoBaTh MOHITHAMU: TpapuK (QYHKIUH,
obpatHas (QyHKIMs, KOMMO3WIUS (YHKIUN, JHHEHHAs
byHKIIMS, KBagpatTuuHas  (QYHKIUS, palldOHAJIbHAS
byHKIAS, CcTeneHHas QYHKOHAS, TPUTOHOMETPUUYECKHE
¢yHKUMK, O0OpaTHblE TPUTOHOMETPUYECKUE (DYHKIIUH,
nokaszareinbHass W Jiorapudmuueckas (yHKIUU; yMEHUE
CTPOUTh TpadUKU M3YUYCHHBIX (DPYHKIMH, BBITIOIHSITH
npeoOpa3oBanus TpadukoB  GyHKIHUNA, MCHOJIB30BaTh
rpaguKy A U3Y4EeHHs MPOIIECCOB M 3aBUCUMOCTEH, MpHU
pEIIeHUH 3a7]a4 U3 IPYTruX Y4eOHBIX IPEIMETOB U 3a/1a4 U3
peanbHOM JKM3HU, BbIpakaTb (OpMyJaMH 3aBUCUMOCTH
MEXIy BEIWYMHAMU; UCIOJIb30BaTh CBOMCTBA M TpaduKH
GyHKUMNA AJ14 pellleHrs ypaBHEHUI, HEPaBEHCTB U 3a/ay C
napameTpamu; u300paxaTh Ha KOOPAWHATHOW TUIOCKOCTH
MHOJKECTBA PEIICHUN YPABHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3a7a4l Pa3HbIX TUIOB (B TOM
YuCJie Ha MPOLIEHTHI, AOJU U YacCTH, Ha JIBHXKEHHE, padoTy,
CTOMMOCTb TOBApOB M YCIYT, HAJIIOTH, 33Ja4l U3 00JacTH
yIpaBiI€HUS JUYHBIMU M CEeMEHWHbIMH (DUHAHCAMU);
COCTaBJIATh BBIPAXKEHUsI, YPABHEHHUs, HEPABEHCTBA U HX




CUCTEMBI MO YCJIOBHIO 3a/1aud, MCCIEAO0BATHh MOJYyYEHHOE
pelleHue U OLECHUBATh MPaBIONOJAOOHOCTh PE3YJILTATOB;
YMEHHUE MOJICIUPOBATh pEajbHbIE CUTyalldd Ha S3bIKE
MaTeMaTUKH;  COCTaBJISITh  BBIPAXKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA U HUX CHUCTEMbl [0 YCIOBHIO 3a/iayH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIENU C HCIOJIb30BAaHUEM
anmaparta anreOpbl, HWHTEPIPETUPOBATh IMOTYUYEHHBIH
pe3ynbTar

YMeHue OIepUpPOBATh MOHATUSAMU: cpenHee
apudmeTnyeckoe, MenuaHa, HauOoblllee U HAUMEHBLICE
3HAYEHHUs], pa3Max, JUCIEPCHUs], CTaHAAPTHOE OTKJIOHEHUE
YHCJIOBOr0 HabOpa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATH
uH(popManuoo, MNpeACTaBICHHYHO B  Ta0nMIax, Ha
auarpaMMmax, — rpadukax, — OTpaXarollyl0  CBOICTBa
peanbHBIX  MPOLECCOB W  SIBJIEHUM;  MPEICTaBIAThH
vHpOpMAIIMI0O C TIOMONIBI0 TaONMI] W  JUarpamu;
UCCJIEIOBATh CTATHUCTUYECKHE JAHHBIC, B TOM YHUCIE C
OPUMEHEHUEM TpapUuecKUX METOJAO0B M 3JIEKTPOHHBIX
CpPEeICTB;  rpaduyecKkd  HCCIeoBaTh  COBMECTHBIE
HAOJMIOJEHUSI C TMOMOUIbIO JUarpaMM pPAacCEeUBaHUA W
JIMHEWHOW PErPECCUU

YMeHue onepupoBaTh MOHATHUSIMHU: CIIYyYaWHBIA ONBIT U
Ciy4JailHOe COOBITHE, BEPOSITHOCTH CIIY4alHOTO COOBITHS,
YMEHHUE BBIYUCIATh BEPOATHOCTh C HCIOJIb30BAaHUEM
rpaduuecKuX METOJI0B; TPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEPOSITHOCTEN, dbopmyny MOJTHOM
BEpOSTHOCTHU, popmyny bepHysun, komOMHATOpHBIE PaKTHI
U (opMyIIbI; OIEHUBATh BEPOSITHOCTU PEATTbHBIX COOBITHIA;
YMEHHUE ONEpPUPOBATh MOHSATUAMM: CllydallHas BEJIIMYUHA,
pacrpeneneHue BEPOSITHOCTEN, MaTeMaTH4eCKOe
OXXUJAHHWE, JUCHEPCUs W CTAHAAPTHOE OTKJIOHEHHUE
ClIy4ailHOM BeIWYMHBI, (YHKIUM pacClpeAesieHus W
IJIOTHOCTH PaBHOMEPHOTO, MTOKA3aTEIbHOTO u
HOPMAaJIbHOTO PACHpENEICHUN; YMEHHUE HCIOJIb30BaTh
CBOMCTBA U3YUYECHHBIX PACIPEACICHUMN ISl PELICHUS 3a/1a4;
3HAKOMCTBO C TTOHSTHUSMU: 3aKOH OOJIBIIINX YHCEI, METObI
BBIOOPOYHBIX UCCIIEIOBAHNN; YMEHNE PUBOIUTH TPUMEPHI




IpPOSIBJICHUS] 3aKOHA OOJBIIMX YHCET B HIPUPOJIHBIX U
OOILIECTBEHHBIX  SBJICHMSIX;  yYMEHUE  OIEPUPOBATh
MOHATUSIMU: COYETAHHE, NTEPECTAHOBKA, YHCIIO COYETAaHUMH,
YUCJIO  [EepecTaHoBOK; OuHOM  HblOoTOHA;  yMmeHue
MPUMEHSITh KOMOUHATOpHBIE (AKThl U PACCYKICHUS IS
peuieHuss 3aj1ay; OLCHUBAaTh BEPOSATHOCTH PEAINBHBIX
COOBITUH;  COCTaBISATh  BEPOSTHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTAT

YMeHune onepupoBaTh IMOHATHUSIMH: TOYKA, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, BEIIMUYWHA YTJIA,
IUIOCKUM YTroJ, JIBYTPAaHHBIM YIroOJl, TPEXTPAHHBIA Yrod,
CKPEILIMBAIOLINECS IIpsIMBIE, [apaJyIeIbHOCTh u
NEPNEHAUKYIISIPHOCTD NPSIMBIX U TJIOCKOCTEM, YTOJI MEXKIY
NPAMBIMHA, YTOJI MEXAY MPSIMOM W IUIOCKOCTBIO, YTOJ
MEXAY MIIOCKOCTSIMU, PACCTOSIHAE OT TOYKH JI0 TJIOCKOCTH,
pacCTOsSTHUE MEXAY NPSIMBIMH, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMU; YMEHME UCIIOJb30BATh IIPU PELICHUU 3a1a4
U3y4eHHbIe (AKTBI W TEOPEMbI IUIAHUMETPUU; yMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA;
CTPOMTH  MATEMaTH4YECKHUE  MOJEIM C  IOMOLIBIO
F€OMETPUYECKUX MTOHITUN U BEJIMYUH, PEIIATH CBSI3aHHBIC C
HUMU MIPAKTUYECKUE 3a]a4n
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YMeHue omnepupoBaTh MOHITHAMU: IUIONIAAb (QUTYDHI,
00BEM ¢burypsi, MHOTOTPaHHUK, MIPaBHJIHHBIN
MHOTOTPaHHHK, CCUCHHE MHOTOTPaHHHKA, KyO,
napajieienunea, —NOpu3Ma, nupamunga, Qurypa u
MIOBEPXHOCTh BpAIlleHUs, MWIWHApP, KOHYC, map, cdepa,
wiomanab cQepbl, IIOMAAb IMOBEPXHOCTH MHUPAMUIBI,
PU3MBbI, KOHYCa, TUIUHAPA, 00BEM Ky0a, MPSIMOYTOIHHOTO
napajjieienunena, MNUPaMHUIbl, TPU3MbI,  ITWIHHJPA,
KOHYcCa, 11apa, pa3BéPTKa MOBEPXHOCTH, CEUCHHS KOHYCa U
IWIMHIPA, TapajuIeTbHbIe OCH WM OCHOBAHHIO, CEUCHUE
rapa, mioCKOCTh, Kacaromiasics cepbl, HMIHHIPA, KOHYCa;
YMEHHUE CTPOUTH CEYEHHWE MHOTOIPAaHHHMKA, H300pakaTh
MHOTOTPaHHHUKH, (DUTYpHl U TIOBEPXHOCTH BpAICHUS, WX
CEYCHHSI, B TOM YHCJI€ C IOMOIIBIO SJIEKTPOHHBIX CPEJICTB;
yMEHUE TPHUMEHSITh CBONCTBA T'E€OMETPUYECKUX (UTyp,
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CaMOCTOSITEIILHO (dbopMynupoBaTh OIIPEACIICHU
M3y4aeMbIX (UTyp, BBLABUTaTh THIOTE3bI O CBOWMCTBAX M
MpU3HaKax TeoMeTpUuYecKux (uryp, oOOCHOBBIBATH WIU
OmpoBepraTb MUX; yMEHHE TMPOBOJIUTH KIACCU(DUKALIUIO
buryp 1m0  pa3AMuYHBIM = TpPU3HAKaM,  BBIMOJHSITH
HEOOXOUMBIE JOMOJHUTENIbHBIE TIOCTPOECHHUS

YMeHnue  omnepupoBaTh  MOHATHSAMH:  JIBIDKEHHE B
MIPOCTPAHCTBE, MMAPAIEIbHBI MEPEHOC, CHUMMETPHUs Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MTOBOPOT, IIPE0Opa3oBaHue
noaoOus, mnox00HbIE (UIYpbl; YMEHHME pacloO3HaBaTh
paBHbBIE M NOJOOHBIE (QUTYpBI, B TOM YHUCIE B MPHUPOJAE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh I€OMETPUUYECKHE
OTHONICHUS  TPU  PEIICHHHd  3a]ad; HaXOAUTh
F€OMETPUYECKUE BEIUYMHBI (JUIMHA, YTOJI, IUIOIIA[Ib,
00BEM) TIpH pemeHuH 3a7ad U3 JPYrux Y4eOHbIX
MpPEeIMETOB W W3 PEaTbHOW >KU3HU; YMEHHE BBIYHUCISATH
r€OMETPUUYECKUE BEIWYMHBl (AJIMHA, YroJ, IUIOIIAJb,
00BEM, IJIOLIAAb IMOBEPXHOCTH), HCIOJIb3YSl H3yUEHHBIE
(opMyJIbl U METOABI, B TOM YHKCIIE: IUIOIIAb TOBEPXHOCTH
OUpaMUIbl, IPU3MBI, KOHYCa, [UIUHAPA, IJI0maab chepsl;
00bEM  KyOa, MpSMOYroJIbHOTO  MNapajuleNienunenaa,
NUpaMUIbl, TPU3MBI, LHWIMHApPA, KOHyca, IIapa; yMEHHE
HaXOAUTh OTHOLIEHHE 00bEMOB NOJIOOHBIX (hUTYDP

YMeHue onepupoBaTh  MOHATUSMHU:  NPSAMOYTOJIbHas
cUCTeMa KOOpAWHAT, BEKTOpP, KOOPAWHATHI TOYKH,
KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOM3BEICHHE
BEKTOpPa Ha YHCJIO, pa3joKEHUE BeEKTopa IO 0asucy,
CKJISIPHOE MPOMU3BEICHNE, BEKTOPHOE ITPOU3BEICHUE, YTOJI
MEXJly BEKTOpaMH; yMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPAMHATHBIM METOA JUIsl pPEIIeHUS T'€OMETPUUECKUX
3a]1a4 U 33J1a4 IpYruxX y4eOHbIX MPEAMETOB
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YMeHue BbIOMpATh MOAXOISAUIMN METON AJI pelIeHUs
3a7ayy; MIOHUMAHUE 3HAYMMOCTA MAaTEMATUKU B U3YYECHUU
OPUPOJHBIX W OOIIECTBEHHBIX IPOLIECCOB U SIBJICHMUIA;
YMEHHE paclo3HaBaTh IIPOSABJICHUE 3aKOHOB MaTEeMaTUKU B
VCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUNCKON U MUPOBOU MaTeMaTUYECKON HayKU







IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ AJIEMEHT COAECPKaAaHNA

Kon
| Yucna v BBIYUCIEHUS
1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHACEI
12 Parnmonaneubie uncia. OOBIKHOBEHHBIE U ACCSITUYHBIC IPOOH, IPOLIECHTHI,
' OECKOHEYHbIE IEPUOIUYECKUE TPOOH
13 ApudmMernuecknii KOpeHb HaTypalibHOM crereHu. JledictBus ¢
' apu(pMETUIECKUMH KOPHSMU HATypAJIbHOM CTENEHU
14 Crenemp ¢ nensiM  nokaszaresneM. CrTeneHb ¢ PalMOHAIBHBIM
' nokasaresieM. CBOICTBa CTENEHU
L5 CHuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO aprymMeHTra. ApKCHHYC,
apKKOCHHYC, apKTAHT'€HC YUCJIOBOI'O apryMeHTa
1.6 Jlorapudm uucna. JlecaTHuHbIE U HATYPAJIbHbBIE JOTaPUPMBI
JlelicTBUTENBHBIE yyca. Apudmeruueckue olepanuu c
1.7 JEUCTBUTENBHBIMU uynciaMu. [IpuOnuxEHHbIE BBIYUCICHUS, MpPaBHIIA
OKpYIJICHHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBaHue BBIPAKEHUI
1.9 KommuiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie 1 qpoOHO-pallMOHATbHBIE YPABHEHUS
2.2 HNppaunonanpHble ypaBHEHHUS
2.3 TpuroHoMeTpuieckue ypaBHEHUs
2.4 [TokazaTenbHbIC U JTOTapUPMUIECKHE YPABHEHUS
2.5 [enbie u ApoOHO-paIIMOHATBLHBIE HEPABEHCTBA
2.6 HNppaunonanpHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUUIECKUE HEPABEHCTBA
2.8 TpuroHoMeTpruieCcKue HepaBEeHCTBA
2.9 CucteMbl M COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10  YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMHU
2.11  Marpuua cucteMsl JIMHEWHBIX YpaBHEHUN. OnpeaenTens MaTpHLIbI
3 ®OyHKIMYU U rpaduKu




@OyHkIus, crnocoObl 3amanus ¢GyHkiuu. ['paduk Qyakmuu. Bzaumuo

3.1 ooparubie ¢yHKIuU. YéTHble U HeuéTHBbIe PyHKuMu. [lepmonnueckue
byHKIAHA
OO6nacTb ompefeneHuss W MHOXECTBO 3HaueHuid ¢yHkuud. Hynu
39 byHKIIHN. [IpomexxyTku 3HAKOTIOCTOSIHCTBA. [IpomexyTku
' MOHOTOHHOCTH (PyHKIIMH. MaKCUMyMbl ¥ MHHUMYMBI (yHKIIHH.
Haubonbiiee u HauMeHblee 3HaueHrue (yHKIIUU Ha TPOMEKYTKE
33 Crenennass ¢GyHKUMS C HaTypaldbHBIM M IEJbIM TMOKa3aTenem. Eé
' cBoiicTBa u rpaduk. CBocTBa U rpaduK KOPHS n-OM CTENEHU
34 Tpuronomerpruueckre QPyHKIUU, UX CBOMCTBA U IpaPuKu
3.5 [Toka3zaTenbHas u Jorapupmuueckas QyHKINU, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumMnToTsl rpadukoB ¢hyHkuui. CBoicTBa (QYHKIUH,
' HEIIPEPBIBHBIX HA OTPE3KE
3.7 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUS ITOCIEIOBATSIHBHOCTEH
18 ApudmeTrnueckast U reoMmerpuueckas nporpeccur. ®opmysa CIOXKHBIX
' IPOLIEHTOB
+ Hauana MaremaTH4eckoro aHain3sa
4.1 [TpousBoanas pyukuuu. [IponsBoaHbIe F1€MEHTAPHBIX PYHKIUN
[Ipumenenue  TPOWM3BBOAHOW K  HMCCleoBaHWIO  (QyHKIMI  Ha
4.2 MOHOTOHHOCTh M JKCTpeMyMmbl. Haxoxknenwe HaubOodbIIETO U
HAaMMEHBILIETO 3HAaYeHHS (PYHKIIMU HA OTPE3KE
4.3 [TepBooOpaznas. Unurerpain
5 MHo»xecTBa U JIOTUKA
5.1 MHoOkecTBO, onepalu Hal MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh M CTaTUCTHKA
6.1 OmnucarenbHasi CTAaTUCTUKA
6.2 BeposatrHocTb
6.3 KomOuHnaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMbIE ¥ IIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpAIICHUS




7.5 KoopuHatel 1 BEKTOPBI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOro aHaiu3a, reomeTpusd. ['eomerpus,
10-11 xmaccel/ Atanacsa JI.C., byry3zoB B.®., Kamommer C.b. u apyrue,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Meroanueckue pekoMmenaanuu K yaeonuky Aranacsia JI.C. 10-11 knaccsr,

[Toypounoe ninanupoBanue k yueOHuky Atanacsia JI.C. 10-11 xiaccer

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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