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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
I[ETIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO Pa3BUTHS
JUYHOCTH O0yYarommXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalNpEeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUa oOyuaronuxcsi, GopMupoBaHus (PYHKIMOHATBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS yUaIIUXCS, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPU PELICHUM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsAX AEATENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHUE €ro COLHMAJIbHOTO ObITHS, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHusi  AeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(ECCHOHATBPHO BAXKHBIX KAauyecTB, MOITOMY akKTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA IS
00y4aromXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOTO 00111ero oOpaszoBaHus. Takum oOpa3zoM, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0ro, oHM NMEIOT BO3MOXKHOCTh H3YYUTh T€OMETPHUIO O0jiee TIyOoKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCuOHATBHOM NesSTENbHOCTH.

JlocTmxeHre Lelnu OCBOCHHUS MpPOrpaMMbl O0OECTIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE MPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHME MTPEICTABICHHS O MHOTOIPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 3a7a4 Ha MOCTPOSHUS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCy X JeHHs B XOJAE pELIECHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
NPAKTHUECKUM COJIEP KaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJTbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKIUX YMEHUN, KPUTHUYHOCTH
MBIILUICHHS;



o (dopmupoBanue GyHKIIMOHATHEHOM TPAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYITHPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPaAaMMBbI SIBIISIETCS BKIIIOUEHHE B KYpC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OIpPEACNEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJMPYET NPOTEKAaHUE NHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JAIbHEHIIEMY
U3YYECHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUMN Y
YUYaIUXCS B Kypce CTEPEOMETPUH POBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3zganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJIEYEHUSI OT HAIISIAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copepkaresibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenenseTcs He TOJIbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell mporpamMmbl, pacnpeleiaEHHbIM MO0 TojaM OOy4YeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NPEICTaBICHUNA OOYydYaOIIMXCs, paciIupss U
yrayOnsis e€, o0pasyst IpOYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJUIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTHU: NEPIECHANKYIISPHBIC MPSIMbIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuIebHBIE W TEPHCHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, Teopema O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojg JBYIPAHHOIO  yIId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI Ha TIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUTOCKocTel. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
Npu3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPHU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE NMUPaMUIbl; OOKOBAs U MOJHAS TOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHad mnupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJIA; NPaBWIbHAA TPEYrojbHAs NUPAMUIA W TPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJIE€MEHTh CHMMETPHUH B MUPAMUIAX, MapaJlieIenuIie1ax, MpaBUIbHbIX
MHOTOIPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGubie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpamenus

[Hunuaapuueckast MOBEPXHOCTH, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, O0Opa3ylolias MU OCh; IUIONAAh OOKOBOW U TIOJHOMU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: oOCHOBaHUWE U BepIlMHA, 00pa3yroIasi
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromiue
Y BBICOTA; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, OTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsE B MHOTOTPaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3z He€. OO0bEM HUIUHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXOJIAIIEe YEPE3 BEPILNUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3anay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmiue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.



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



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTHUYECKOM MIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, PACCYKICHUI1; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOHS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTH4eckoMy oOpa3oBaHHIO U



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

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JJIS pelIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH Cpe/Ibl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IIUBUIM3AIMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble Jiornueckue aeicTBHUA:

e BBISBIATH U XapaKTepU30BaTh CYNIECTBEHHBIC MPU3HAKK MAaTEMATHUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OMpeNeSieHUs]  TMOHSTUH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU 17151 BBISIBIICHHS 3aKOHOMEPHOCTEN U POTUBOPEUHI;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

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

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HPoOIeEMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJHUTH CaMOCTOSTEJIbHO CIUTAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENILHO (hOPMYIHPOBATH OOOOIICHHS U BBIBOBI IO pe3yjIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

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

Pabora ¢ nunopmanueii:

e BBISBIATH A€PUIUTH HHYOPMALINK, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3au4HbIX (GopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Gopme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYaIbHON
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0 COBMECTHOM  padoTHI,
pacnpenensiaTh BUABI pabOT, JOroBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOIMMI MPOAYKT MO KPUTEPHUSM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamusnuie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHuUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOW pedaeKkcun KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHusT MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPH PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJAEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NOHATUAMU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
Y ILUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Wiu
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AaHAJUTUYECKUE METOABl IpPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA MNPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
NUpaMU/Ia) C IpUMEHEHUEM (OPMYIT; BEIYUCISITH COOTHOLICHHS MEXTy TUIOIIAISIMU
HOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA W DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIIO3HABATH MTPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pPEasbHBIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TIOHITHHN M TEOPEM, anmapara aareophl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
AJIUHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKast TOBEPXHOCTH, 00pa3yIoue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS,
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHWS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; cepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUSI.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00bEMaMu
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
dburyp: 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 CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh paBUIIO Mapajvieaenunesaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IMPOM3BEICHUE, pPACKIa[blBaTh BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumeHsTh reomeTpuuecKkue (HaKkThl IJIs1 PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJaralonX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEeMaTHYECKUX OTHOLIEHUH U
HAXO0XJIEHWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MPUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

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

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCcKn CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha #A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKHUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [10
https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ TIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1 1
VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPARIHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
¢J1a Bpattetus https://m.edsoo.ru/1¢c209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJUHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ceuenus MHOT'OIrpaHHUKOB

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npocTtpanctso. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUs IIIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTus: mepecekaronuecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorera LHOK
- 11ep https://m.edsoo.ru/2d8a9¢99
IpsiMasi ¥ IJI0CKOCTh
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubnmorexa LIOK
> 1IEP https://m_edsoo.ru/db685e73
IpsiMasi ¥ III0OCKOCTh
3HaKOMCTBO C MHOT'OIPaHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnnoreka [JOK
pUCYHKaX, Ha IPOEKIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u

R bubnmoreka [JOK

5 nupamuie, X pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICHL I MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CJHEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239¢8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIIEACTBHUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MepeCeKaroIuecs, bubnnoreka [JOK
MapajuleIbHbIE ¥ CKPEIIUBAIOIINEC https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [TOK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

https://m.edsoo.ru/93ad36b3




[MapannenbHOCTh NPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edsoo.ru/9f4071b9
1 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuieNibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LOK
P + TETPASD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHHE CEaCHiH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoeHune ceuenui
TpoeHHe cenetmH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnnoreka [JOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOU 1
PHEHATIEYIAP P bubmuorexa [JOK
23 IIJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnoreka [HOK
IPSIMOM U INIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npsimoii bubnnoreka [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEePHEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp ¥ HAKJIOHHBIE:

By paccTostHue OT TOYKHU 10 IIIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT IMPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKynsp ¥ HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/aSb7b8e3
IIJIOCKOCTH

34 [lepnieHIUKYNsIp U HAKIIOHHBIE: bubnuorexa [IOK

PacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT IpsIMOH 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ bubnnoreka [HOK
JIBYT'PaHHOIO yIia https://m.edsoo.ru/c7c777ed
[lepneHquKyISPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
P p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NMEPICHANKYISIPHOCTH bubnmorexa LOK
P p fI P https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
40 1| Egﬁas neynefl HUKYJISIPHOCTH bubmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 Teopema o TpEX neprneHAnKyIIpax bubmorexa LIOK
P B P JUKYTIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKyIIpax bubnmorexa LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmoreia LIOK
PEMa O TPEX TIEPHCHAMIY AP https://m.edsoo.ru/9f246736
KonTponbHas padboTa no remam
44 "[leprieHIUKYIAPHOCTD MPAMBIX U bubanoreka [JOK

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTAMH"

https://m.edsoo.ru/5b971ef3




Iloustue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOTOI'PAHHUKA, BBIIYKJIbIE U bubmmorexa [TOK
P ’ e https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipu3ma: n-yronbpHast npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U bubnuoreka [IOK
46
HaAKJIOHHAsI IPU3MBI; OOKOBAas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuiaa,
IPaHU U OCHOBAHUE TUPaMUIbL;
bu6mmoreka [IOK
48 OOKOBAas M TIOJIHAS IOBEPXHOCTH
https://m.edsoo.ru/fblcd0a5
MUpaMU/Ibl; IPABUIbHAS U
yceuéHHas nupaMuia
[IpaBmiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOIO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOT'OTPaHHUKAX: OKTad3/ bubmmorexa [OK
P ) P, https://m.edsoo.ru/a0fdd5bf
JOJEKA’AP U UKOCADIP.
CummeTpus B IpOCTPAHCTBE:
51 CUMMETpPHS OTHOCUTEIIBHO TOUYKH, bubnnoreka [JOK

HpHMOﬁ, IJIOCKOCTH. DJIEMCHTEI
CUMMCTpPUH B ITUpaMUiax,

https://m.edsoo.ru/b9e777d9




napajiCCnuicaax, rmpaBUiIbHbIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: pEOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJd, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOYW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAb OCHOBAHUI Enbmmorexa IOK
P ’ tman . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D man https://m.edso0.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTHPaAMU/IBI
55 KonTponbhas pabota no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
" bubnuotexa [JOK
56 I1 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mpamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
bubmuorexa [JOK
60 O0né
PEM THPaMHIH https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI Eubmorexa IIOK

https://m.edsoo.ru/79853608




bu6mmoreka [IOK

62 O0bem npr3vbl ! https://m.edsoo.ru/1e053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora o Teme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHmEe, 0600IIEHNE
65 CHCTEMAaTHU3allKs 3HAHHIA. | bubmuoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
cUCTeMaTHh3als 3HAHHH.
Beruncnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMA
bu6mmorexa [IOK
67 Wrorosas koHTpoJsibHas paboTa 1 hitps://m.cdsoo.ru/b9146bc0
[ToBTOpEeHue, 0600611IEHNE
CHCTEMAaTH3aINsI 3HAHUH.
Beruucnenue yrioB: Mex/1
68 CerIHI/IBaIOH_[ZIrMI/IC}I HpHML};MI/I, 1 bubmorexa LHOK
. https://m.edso0o.ru/56765e8b
MEX1y IPSIMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
0
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue f/II:;:eHI/IH :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypenI
Cdepa u map: ueHTp, pajanyc,
1 JUaMeTp; IUIOAAb IIOBEPXHOCTH 1 bubmmorexa [IOK
https://m.edsoo.ru/0341bc2b

chepnl

BsanmMHuoe pacronoxxeHue cepsl

’ Y TUIOCKOCTH; KacaTebHas | bubmuorexa [JOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edsoo.ru/bed12a43
cepsr

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mwiockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7{2
HunuHapuyeckass HOBEPXHOCTb,

4 o0pa3yromiue UIHHIPIYECKON | bubnuotexa [JOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
UUJIUHAPUYECKON TOBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas 1 och; | bubnnoreka [JOK
ILIOMIA b OOKOBOM U MOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
mockocTy. Pa3séprka nunuHapa.

6 CeueHust HHIKMH]IPA (TUIOCKOCTBIO, | bubnuorexa [JOK

napanielbHOW Win
NepHeHIUKYISPHOM ocH
HWIMH]IpA)

https://m.edsoo.ru/016e25eb




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
KoHyc: ocHOBaHME U BEpIINHA,

8 o0pa3yrolas 1 ocb; IJI0MAAb bubmmorexa [TOK

Ny . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yIolue 1 Bu6miorexa LOK
9 BBICOTA; OCHOBaHUS U OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N306paxkenune konyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHus KOHYyca (IIOCKOCTBIO, bubnnorexa [HOK
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOASILIEH Yepe3
BEPIINHY)

1 KomOunarus Ten BpateHus u bubnuorexa [JOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

2 okoJ1o cepsl; chepa, BIUCaHHAS B bubnuorexa [JOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubmuorexa [JOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bubnmoreka [JOK
14 OOBEM LITHHpa, KOtTyca https://m.edsoo.ru/5513d87h
15 O0BEM mrapa u omaas chepsl bubmorexa [TOK

https://m.edsoo.ru/d189bde2




[TonoGHble Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIAISIMU

bu6mmoreka [IOK

16
MOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cf1eb
MOAOOHBIX TEN
KoHnTposbHast paboTta 1mo Temam
17 "Teina Bpamenus" u "O0beMBI Bubmaorexa ITOK
" pattt https://m.edsoo.ru/4a33a8ab
Tel
18 BekTop Ha IJI0CKOCTH U B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnosxeHue U BEIUUTAaHUE BEKTOPOB bubmmorexa LHOK
p https://m.edsoo.ru/23f4f089
bub OK
20 YMHOKEHME BEKTOPA HA YUCIIO nomoreka L
https://m.edsoo.ru/dee379¢eb
Paznoxenune BekTopa o Tpém
21 HEKOMIUIAaHAPHBIM BEKTOPaAM bubmmorexa LHOK
p Pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenumnena
Pemenne 3amay, cBI3aHHBIX C
22 IpUMEHEHHUEM IIPaBII IEUCTBUHA C bubmorexa LHOK
P PaBi A hitps://m.eds00.ru/5a827900
BEKTOpaMHU
KoopannaTtHO-BEKTOPHLINA METO
23 I I/Ip elIeHUuN reOMep NYECKUX ’ bubmmorexa [IOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssiMmoyronbHas cucrtema
KOOpPJUHAT B IPOCTPAHCTBE.
P poctp bubnmoreka [JOK
24 KoopanHats! BekTopa.

[Ipocrelimue 3agaum B
KOOpauHaTax

https://m.edsoo.ru/48db7058




YTr01 Mexay BEKTOpPaMHU.

25 CkansipHo€ NMpOU3BEICHHE bubmorexa HOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Bbluncnenue yrioB Mexy bubnmoreka [JOK
NPAMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHast pabora o Teme

27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [JOK

" https://m.edsoo.ru/77c22fcS

MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IMICHNE U

)3 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHbBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 0600IMICHNE U

29 CUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
OcHoBHBIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca INITaHUMETPUN
[ToBTOpenue, 06001IeHUE U

30 cHUCTeMaTH3aIlns 3HaHWi. 3a/1auu bubmuoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpenue, 06001IeHUE U

31 cHUcTeMaTH3allusl 3HaHUi. 3a1auu bubmuorexa [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHnue, 06001IeHNE U

1 cUCTEeMaTu3aIus 3HaHUM. bubnmoreka [JOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEepEOMETPUHN

https://m.edsoo.ru/74b2ad91




bu6mmoreka [IOK

33 Wrorosas KoHTpOJIBbHASA paboTa 1
https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, o6o0IIeHNE U | bubnunorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeJHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CJICJICTBHS U3 HUX MPU PEIICHUN
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccuguupoBaTs B3aMMHOE pacoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSIMHU: IBYTPaHHBIN YTOJl, TPaHU IBYTPAHHOTO yTJIa,
7.5 pebpo IBYrpaHHOro yria, JMHEHHBIM Yron JBYIpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOTO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBII
MHOTOTPaHHUK
~7 Pacmo3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpaMHa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenure, Kyo)
KnaccudumupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKJIOHHBIE MPHU3MBI,
napasieaenuIe/abl)
=9 OnepupoBaTh  TOHSITHIMU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSICHATh MNPUHIUIBI TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKME YEpPTEeXKM M3 PHCYHKOB IPOCTHIX OOBEMHBIX

buryp: BUI1 CBepXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aJNropyuTMaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJa4 Ha BbIYHCICHUE
pPacCTOSHUI MEXKY ABYMsSI TOUKaMH, OT TOYKHU 1O IPSIMOM, OT TOUKHU JI0

IIJIOCKOCTH, MEXAY CKPCIIMBAOIHUMHUCS ITPAMBIMHA

7.13

Pematsn 3aJla4yd Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAIUTUYCCKHUEC MCTOJbI IIPpH
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aav Ha BbIYUCIICHUC YIJTIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuga) C OpUMEHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOILIEHUS MEXK 1Y IUIOMIA/IIMU IOBEPXHOCTEH, 00bEMaMu MOTOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpPEeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3a/laHbl B ABHOU (hopme

[IpuMeHATh mpocTEHIIHEe NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpyuMeHsTh TONlyYE€HHBIE 3HAHUS Ha [MPaKTHUKE: aHAJIU3UPOBATh
peaNbHbIe CUTYyallUd M MPUMEHSTh U3yYEHHBIE MOHSATHUS B TMPOIECCE
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKu CGHOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh peabHbIC CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX TIOHATHH U




TeopeM, armapara areOpbl, peraTh MPaKTHUECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHAD, KOHHYECKAs
' MOBEPXHOCTh, O0pa3ylolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KnaccuuuupoBaTb B3aMMHOE PacHookeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHATHSMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CErMEHTA, IIapOBOM CJIOM, OCHOBaHME IIapOBOIO CJIOSI, BHICOTA
IIaPOBOTO CJI05, IAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHWK, BIHCAHHBIA B cdepy Hu
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaICHUS
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6.9 N3o0paxkaTs n3ydaempbie GUTYPHI OT pYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(POPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

6.13

OnepupoBarhb MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: JACKAPTOBbBI KOOPAWHATBI B IMIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BECKTOPOB, KOOPAHUHATBEI BCKTOPA,
yrojia MEXKAY BCEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCKTOP
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTUYECKUX OTHOLIEHUM M
HaXO0XJIEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCllIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH TMONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaJIM3HpPOBAThH
peanbHBIe CHUTYyallMd W TPUMEHSATh W3YYeHHBIC MOHATHS B IpOIEcce
MOMCKA pEUICHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON IPOOIEMBI,
MOJICIUPOBATh peallbHbIC CUTYallU Ha S3bIKE TEOMETPUH, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENTU C UCTOIb30BAHUEM T€OMETPHUECKUX MOHATUN U
TEOpeM, almapara ajareopsl, pearb NpakKTUYECKHe 3a1a4K, CBA3aHHbIE

C HAXOKACHUEM I'€COMCTPUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHBIE TIOHATUA cTepeoMeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00 aKCHMOMATHYECKOM TMOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajUIeNIbHbIE IpPsMBIE B  IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy MpsSAMBIMA B IPOCTPAHCTBE.
[TapayienbHOCTP  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX —Miockocted. [Ipocreiimve mnpocTpaHCTBEHHblE (UIYpHl Ha

IIJIOCKOCTH: TETpAdIP, Ky'6, napajijieJIcnmIic [, IoCTpOCHUC CEUYCHHUH

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH IMPSIMOM M IUIOCKOCTH, TEOpeMa O IIPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEHWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOH 10 TITIOCKOCTH, MPOEKLUs (PUTYpBHI Ha MIIOCKOCTh. [leprnenauKyIsipHOCTh
IUIOCKOCTEH: NMPHU3HAK MEPIEHIANKYIIPHOCTH JIBYX IUIOCKOCTeH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTI'OIPAHHHKA, BBIIYKIIbIE U
HEBBITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-yronbHas
pu3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSIMOYTOJIHBIN
napajuiesienume] U ero coucrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbl, 0OKOBasl U TIOJHAS TTOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

7.7

MHOTOTPaHHHUKU: TMOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpHU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpadap, kyo. IlpencraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

MMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [linomans
OOKOBOW TOBEPXHOCTHM M TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomane 0oxkoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWIBHOM IHUpPAaMHUbI, TeopemMa O IJIOUaau

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OObEM MHPaMUIBI, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[{unHapuyeckas MOBEPXHOCTh, 00pa3yrolie IMIMHAPHUECKOW MOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOI U IOJHOM TIOBEPXHOCTHU

6.2

6.3

KoHnueckasi mOBEpXHOCTh, OOpa3yrOIIME KOHUYECKOW TIMOBEPXHOCTH, OCh |
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiue U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: HeHTp, paanyc, IMaMeTp, IUIOIIA (b TOBEPXHOCTH chephl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cdepsl

6.4

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

6.5

KoMmOuHammu Ten BpamieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHWK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OOBEM MIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol




6.7

[MomoOuble Tema B mpocTpaHcTBe. COOTHOIMICHHS MEXAY  IUIOMIASIMU

NOBEpPXHOCTEH, 00bEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca

(mapanenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILUHY), CEUEHUS 11apa

6.9

6.10

BexTop Ha muockoctu U B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOKEeHHEe BEeKTOopa Ha 4uciio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno mnapamienenunena. PemeHue 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucteMa KOOpPAMHAT B MpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaiasipHOe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXay NPSIMBbIMA M TUIOCKOCTSMH.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUICCKHUX 3a1aY




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue metogamu J0Ka3aTeNbCTB, allOPUTMAMM PELLEHUS 3a/1ay;
yMeHue (popMynupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIEICHHE,
aKCcUoMa, TeopeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, J10KA3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopmynupoBaTh 00paTHOE U IPOTHUBOIOJIOXKHOE YTBEP)KACHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYXKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHE OIEepUpOBaTh MOHSATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpallMy HaJ MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisl OINUCAaHUS  PeasbHBIX
IIPOLIECCOB U SIBJICHUM W NIPU PEIICHUH 3a7ad, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX IPEAMETOB; YMEHHE ONEPUPOBATH MOHATUIIMHU: Tpad, CBI3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/JaBaTh W
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadsl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TMI0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEeHHU, CTETICHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC ¥ TaHTEHC
MIPOU3BOJBFHOTO YHCIIA, OCTAaTOK MO MOJYJIO, pallOHAIbHOE YHUCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEIBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIIMMOCTH, HAUMEHBIIINNA OOIUI IeTUTEeNh U HAaNMEHbIIIee
oOuiee KpaTHOe, adroput™ EBKiMAa npu penieHuu 3ajad; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIUOHHBIMH CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBITIOJIHATH BBIYUCIICEHHUE 3HAYEHUH U MpeoOpa3oBaHusl BhIPAXKEHUH CO

CTENeHsIMH U Jorapudmamu, mpeodpazoBaHus APOOHO-PALMOHATBHBIX




BBIPQKEHUI; YMEHUE ONEePUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  TEOMETpHYECKas  IPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(MeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeiuTeNb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MU CHUCTEM; YMCHHC pCIIATb YpPaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA MW CHUCTEMbI C IApaMCTpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUA MAaTEMATUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOmacrei HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHIAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTD (DYHKIIMH, MOHOTOHHOCTH
(GYHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIlIee U HAaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKIHS, aCHMIITOTHI
rpaduka GyHKIUU, TEepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHUI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEHHbI MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIUU; YMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMEBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIINI, HAXOIUTh ypaBHEHUE KacaTeIbHON
K TpaduKy (yHKIHUU; YMEHHE HAXOIUTh MTPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE WUCIOJIb30BaTh MPOU3BOMHYIO JUISI WCCIICIOBAHHUS
(byHKIMA, HAXOIUTH HAMOONIBIIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUYJICHOB C HCIIOJIb30BAHHEM ammapara

MaTE€MAaTUYCCKOT O aHAIM3a,; IPUMCHATD IIPOU3BOJAHYIO JJIS HAXOXKIACHUSA




HaWJIydmero peucHUuA B IMPUKIAAHBIX, B TOM YHUCJIC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpUYECKHuEe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHe
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAQUKH ISl H3yYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NIPH PEIICHNH 33134 U3 APYrHX Y4eOHBIX ITPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMylIamMH 3aBHCHMOCTH
MEKIY BeTMYHMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YypaBHEHUIA,

HCEPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLEHTHI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMH); COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJICINPOBATh
peanbHbIE CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C HCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH pe3ybTaT

YMeHue onepupoBaTh IMOHATUSIMHU: CpeqHee apupMeTHYEcKoe,
Me/raHa, HauboJipllee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/IapTHOE OTKJIOHEHHE YMCIOBOrO0 Habopa; yMEHHE H3BJIEKaTh,
WHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B TaONWIlaX, Ha
auarpammax, rpagukax, OTpa)aronlylo CBOMCTBa pealbHbIX MTPOLIECCOB
U SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TabIUIl U
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C

NpPUMEHEHHEM TpaQUuecKuX METONOB U DSJCKTPOHHBIX CPENCTB;




rpau4ecKd HCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro cCOOBITHS; YMEHHE BBIUUCIAThH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CilydallHas BEJIMYHMHA, PpaCHpEACIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHM paclpeicieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnii; YMEHHME  HCIOJIb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C INOHSITHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAUTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHUM, YHUCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHuEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pellieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYYECHHBIH pe3ybTaT

YMeHue onepupoBaTh NOHATHAMH: TOYKA, IpsAMas, IIJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yria, IUIOCKUHA Yrod,
JBYTPaHHBIA yroJl, TPEXIPAaHHBIM Yroji, CKPELIMBAIOLIUECS MpPSMBIE,
MapajuIebHOCTh U NMEPIEHIUKYISIPHOCTD NPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSAMBIMH, YToJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA; CTPOUTH
MaTEMaTHYECKHE MOJEIU C IOMOUIbI) I'€OMETPUYECKUX INOHATUH U

BCJIMYWH, PCIIAThb CBA3AaHHLIC C HUMU ITPAKTHUYCCKUC 3aa4n

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (UTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijienenumne], npusMa, nupamuaa, Gurypa U MOBEPXHOCTh
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BpallleHMs], LWWIMHIP, KOHYC, 1ap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHUS] KOHYCAa U LIUJIUHAPA,
NapajuIeJIbHbIE OCH WM OCHOBaHUIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOILBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MPHUMEHSATh CBONCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITHPOBATh OINPENEICHUsT H3ydaeMbIX (GUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX IEOMETPHUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
kinaccudukanuoo QGUryp 1O pa3iMyHBIM [PU3HAKAM, BBIIOJHATH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUE M0A00MS, TMOAOOHBIE (UTYpBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUECKUE OTHOIICHHS
MpU PELICHUH 3aJ]]a4; HaXOJWUTh T€OMETPHUYECKHe BETUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUHM 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YrOJI, IUIOMIalb, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCTIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IUIOIMIATh
MTOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapauiesienuIeaa, TUpaMuIbl, TPU3MBbI,
IWIMHApA, KOHYyCa, IIapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

YMeHue omnepupoBaTh  MOHATHUSMHU:  MPSAMOYTOJIbHAas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIO, Pa3lioKEHHUE BEKTOpa IO
0a3ncy, CKaISIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YrOJ
MEXIYy BEKTOpaMH;, yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYTruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpAaTh NOAXOMANIMM METON s pelleHHs 3a/Jayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUA POCCUHUCKOW W MHUPOBOU

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
- Pammonanbhple  uyucna. OOBIKHOBEHHbIE M JAECATHYHBIE JpOOH, IPOLEHTHI,
' OeCKOHEUHbIE TIEPHUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. J{eHCTBHS ¢ apupMeTHIECKIMU
' KOPHSMH HAaTypaJIbHOU CTEIICHU
14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CaoiicTBa CTENEHU
15 CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
JlelicTBUTEeNnbHBIE 4YKCIa. ApUdMETHUECKHEe OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnxkE€HHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTIICHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS
2.2 HppannoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKke HEPaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heuétele GyHkuuu. Ilepuoauueckue GyHKIuM
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLINHU HAa IPOMEXYTKE
13 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€NbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpolicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIMN
[IpumeHeHne NPOU3BOMHOM K HMCCIEOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpeMyMbl. HaxoxxeHne HanbobIero 1 HaMMEHbLIETo 3HaYeHUs! QYHKIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHoecTBO, oniepaluy HaJl MHOKeCcTBaMu. J{narpammel Oitniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metonnueckue pekomennanuu. 10-11 kmaccsl k yueOuuky Atanacsa JI. C. u ap

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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