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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAIbHOIO0 M HUACANIBHOTO, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJii aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa
OTPaKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITETbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, crenu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATILHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM JeATENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIMM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

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

e OBJIAJICHUEC METOJIAMHU PEIICHUs 3a/a4 Ha MOCTPOCHHs Ha W300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
MPAKTHUECKUM COJIEPIKaHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYCHHH
IpYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PAKTHUKO-OPUEHTHUPOBAHHBIX  3ajady,
WMHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJI€ €ro U3y4EHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHUA, U OMNpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpumn oTBoAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBbHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YrOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX
riockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TJIOCKOCTU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€opeMa O NpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT NMPSMOM JI0 TNIOCKOCTH, TPOEKIIMS (PUTYPHI Ha MIIOCKOCTh. [leprneHAnKyAsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUBL;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, MpaBUIIbHAs TPEYroJibHash MUpPaMHUAA W NPaBUIIbHBINA
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJIBI, TEOpEeMa O
iommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHocTU. KoHyc: ocHOBaHue U BepIinHa, oOpasyromas
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBasi MOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactsus u3 He€. OObEM MWIMHAPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MIMHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapayuieTIbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCIO. PasznokeHrne BEKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopaMu. CKaJlsSIpHOE MNPOU3BEJCHHE BEKTOPOB.



Beruncienne yriaioB Mexay HMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro TmpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peannu3oBbIBATh COOCTBEHHBIC >KM3HECHHBIC TUIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIUSHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa dSKOJOTHYECKHX TMPoOIIeM;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH MX BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4Ye0OBEUECKOM JIeATEebHOCTH, 3TaroB €€
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeiicTBHUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OMpeNeSieHUs]  MOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHHS, KpUTEPUU
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKIACHUSIX;
npeiaraTb KpUTEPUHU JIJ1s1 BBISIBJICHUS] 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



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

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJBL

e BbIOMpaTh cHOCOO pemeHuss yd4eOHOM 3agaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOpPEUYUE, IpodIIeMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE NPOLIECCA, A TAKXKE BBIIBUTaTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U JJIsl pEUICHUS 3a/1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvuvie KOMMYHUKamu@Hwvle Oelicméus,  o0becnevyusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKICHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4yMe U CXOJCTBO TMO3ULIUN; B
KOpPEKTHOM popme GpopMyaHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATh OPMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3allMi0  COBMECTHOM  paboThI,
pacmpenenarb BuAbl padOT, JOrOBApUBATHCA, OOCYKIATh IMpoOILEecC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHSI C APYTUMH YWICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecnevusarom ghopmuposarue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TIO3HABATEIHHOM pediIeKCHr Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCca U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb [P PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: APATIIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

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

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupumnupoBaTe  MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JJIs
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCTIONb3Ysl METO/I CIIE/I0B.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAMTUYECKUE METOABl MPU PEUICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemarp 3aaun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 0Opa3nam Wiu
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boeruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
NUpaMU/a) C IpPUMEHEHUEM (POPMYIT; BEIUKCISTH COOTHOLIECHHS MEX Y TUIOIIAIIMU
HOBEPXHOCTEHN, 00bEMaMHU [TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEANOJIaTrafoIIiX HECKOIBKO IIIar0B PEIICHUS, €CITH YCIOBHS IPUMECHECHHUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHaTh TpOCTEHIIMEe TPOrpaMMHBIE CPEICTBA M AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEI0BATh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHITHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXOXKICHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoNue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHHUEM (HOpMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
OA0OHBIX TEII.

N300paxaTh u3ydaemMble (PUTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IprMeHATH MPaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAMNHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YTOJ MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M ITPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJI MEKY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTh reomeTprueckue (HaKkThl ISl PELICHHS CTEPEOMETPUUECKUX 3a/1ad,
MPEANOJIaraloX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOM (popme.

PemaTte npocreiiliue reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XkJIeHWE F€OMETPUUECKUX BEJIMYMH M0 o0pa3laM WM aJropuTMaM, NPUMEHSS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH HpUMEPBl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPUMEHSTh HM3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCcKl CQOPMYIMPOBAHHOM MPOOJEMBbI, MOIECIUPOBATH pEabHbIC
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH.
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Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
1 B 10
BEACHAE B CTCPCOMETPHIO https://m.edsoo.ru/1¢209¢37
) [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 1 | bubnmnorexa [JOK
[TapamienbHOCTh IPSIMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubnnorexa [{OK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 VYTriael MEXAY NPAMBIMU U IIJIOCKOCTSAMU 10 1 hitps-//m.cdsoo.ru/1c209¢37
bu6nmorexa LIOK
5 M 11 1
HOTOTpaHHHKH https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
6 1
OGHEMBI MHOTOTPaHHHKOB ? https://m.edsoo.ru/1¢209¢e37
7 IToBTOpEHME: ceueHMsI, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
bu6mmoreka [IOK
T 12
eI BpAtieHit https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 1
OOBEMb! Ten > https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
B 1 1
3 €KTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpenue, 060061ICHNE, 7 | bu6mmoreka [IOK
CUCTEMAaTH3alLMs 3HAHUH https://m.edsoo.ru/1¢209e37
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

CeueHns MHOT'OI'PpaHHUKOB

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoka Bcero Kontpoarmpie  IMpaxrueckue u3ydeHusi  o0pa3oBaTesIbHbIEC
padoThbI padoTbI pecypes!

OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npoctpancTBo. [IpaBuna

1 n300pakeHNs Ha PUCYHKAX: 1 https://m.edsoo.ru/14467518
M300paXeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMbBIX (OTPE3KOB),
Cepe/IuHbI OTPE3Ka
[TonsaTHa: nepecekarommecs

2 IUIOCKOCTH, IEPECEKAOIINECS 1 https://m.edsoo.ru/9f4eae3 1
npsiMas U MII0CKOCTh
[TonsaTus: nepecekaromuecs

3 TIJIOCKOCTH, TIEPECEKArOITUECs 1 https://m.edsoo.ru/ae56ad45
npsiMas U MII0CKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,

4 H300P@KCHHE MHOTOTPAHHNKOB Ha 1 https://m.edsoo.ru/58a8729a
PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax
HavansHbie cBeneHNs 0 Kyde u

5 MMUPAMUIE, UX PA3BEPTKU U MOJEIH. 1 https://m.edsoo.ru/c4373c37



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37

HavansHbie cBeieHNS 0 KyOe u

nupamuie, X pa3BEPTKU U MOJIEIH.

Ceuenus MHOTI'OI'PaHHUKOB

https://m.edsoo.ru/bbc413dc

IlonsiTe 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

https://m.edsoo.ru/9cfc3f4f

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/da5bd46b

10

11

12

[TonsATHe 06 akCHOMAaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHHH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

BzaumHuoe PpacCIoJIOKCHHUE IPSAMBIX B
IMPOCTPAHCTBE: MEPCCCKAIOIINECCH,
nmapaiyiCJIbHBIC U CKPCIIHUBAOIIUCCA

IIpsIMBIE

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
rapaijienbHble IPSMBIE B
IIPOCTPAHCTBE; MAPaUIEIbLHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/c2e97ba7

https://m.edsoo.ru/lac7f137

https://m.edsoo.ru/2afal{36

https://m.edsoo.ru/1977a523



https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523

[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 g https://m.edsoo.ru/aa6£3833
[TapamnensHOCTh IPSIMON U
IIJIOCKOCTH
v C COHaIIpaBJie

14 Hbl HATIPABICHHLIMH https://m.edsoo.ru/a787486
CTOpOHAMU
VYron Mexay nNpsMbIMU B

15 AV TP https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE
Y

16 PO MEAULY TIPAMBIMA B https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE
[TapamnensHOC OCKOCTEM:

17 P HOCTD TIOCKOCTEN https://m.eds00.ru/26631b26
napajuieJIbHbIe TIOCKOCTH
CBoiicTBa napaieNbHbIX

18 . https://m.edsoo.ru/34d5b9%ec
MIJIOCKOCTEH
[Ipocreiine npocTpaHCTBEHHBIE

19 (Gurypsl Ha MIOCKOCTH: TETPAdIP, https://m.edsoo.ru/e9ba9c7d
KyO, mapasienenumne/

20 [TocTpoenue ceuenuii https://m.edsoo.ru/653b13cb

21 ITocTpoeHue ceuenuit https://m.edsoo.ru/72ece97d
KonTponbhas padota no teme
"[IpsiMble ¥ TIIIOCKOCTH B

22 P https://m.edsoo.ru/f6438b9b
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMOM U

23 IUTOCKOCTH: TIEPIICHIUKYJISIPHBIE https://m.edsoo.ru/a714f338
MpsIMBbIE B IPOCTPAHCTBE
[Ipsimbie mapauiebHbIE U

24 p P https://m.edsoo.ru/e44f4d53

NEPHNCHAUKYIISIPHBIC K ITIIOCKOCTH



https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53

25

[IpsiMble apasienbHele U

NEPpHNCHANKYJIISIPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/25¢8fdd8

26

27

[Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak nepneHIuKyIsspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f28e19f5

https://m.edsoo.ru/32a7de6e

28

Teopema o npsamon
HEePIEHAUKYJIPHOHN MIIOCKOCTH

https://m.edsoo.ru/4ea85ec3

29

30

Teopema o npsamon
MEPIEHIUKYIISIPHOM MJIOCKOCTH
Teopema o npsimoit
MIEePIEeHIUKYISPHON MI0CKOCTH

https://m.edso0o0.ru/d9533342

https://m.edsoo0.ru/1556888b

31

[lepnenuKymnsp U HAKIOHHBIE:

pacCToAHUEC OT TOYKH 0 IIJIOCKOCTH,

PacCTOAHUC OT HpHMOﬁ a0
IIJIOCKOCTH

https://m.edsoo.ru/3bb9d2b9

32

[IepneHuKymnsp ¥ HAKIOHHBIE:

pacCToOAHUEC OT TOYKH 0 IJIOCKOCTH,

paccTostHue OT MPSMOU 10
IIJIOCKOCTH

https://m.edsoo.ru/6fa81822

33

[lepneHuKysp ¥ HAKJIOHHBIE:

pacCToOAHUEC OT TOYKH 0 IJIOCKOCTH,

paccTostHue OT MPSMOM 10
IIJIOCKOCTH

https://m.edsoo.ru/c456dcf7

34

[lepnenauKynsp ¥ HAKIOHHBIE:

pacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

paccTostHue OT MPSMOM 10
IJIOCKOCTH

https://m.edsoo.ru/5ad7¢883



https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXIY

35 B https://m.edsoo.ru/5527feed
MPSIMOM U TUIOCKOCTBIO

36 JlByrpaiHblii yroi, JIHHEHHbIi yrox https://m.edsoo.ru/6¢e6ff8¢
JBYTPAHHOIO yria

37 JlByrpaiHbli yroi, JMHEHHbIH yrox https://m.edsoo.ru/1e7¢c28bf
JIBYTPAHHOTO yIJia
IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:

38 MpU3HAK NEPHEHIUKYIIPHOCTH https://m.edsoo.ru/7895d29¢
JIBYX IJIOCKOCTEMN
[lepneHuKyISIpHOCTB MIJIOCKOCTEM:

39 MIPU3HAK NEPICHAUKYISIPHOCTH https://m.edsoo.ru/7271c12f
JIBYX TIIOCKOCTEN
[lepnieHIUKYISIPHOCTD MIIOCKOCTEH:

40 IIPU3HAK NEPIEHANKYIIPHOCTH https://m.edsoo.ru/5b6673a4
JIBYX TIOCKOCTEN

41 Teopema o Tpéx nepneHAUKYIsIpax https://m.edsoo.ru/8de5a9c7

42 Teopema o Tpéx nepHeHAUKYIApaX https://m.edsoo.ru/cca2833d

43 Teopema o Tpéx nepneHAUKYIsIpax https://m.edsoo.ru/22caf7be
KontponbHas paboTa no TeMam

44 "HepHeHHI{KyHﬂpHOCTL MPAMBIX 1 https://m.edsoo.ru/1b323f77
mockocTeil" u "YTibel Mexy
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIECMEHTBI

45 MHOTOTPAaHHUWKA, BBIMYKJIBIE U https://m.edsoo.ru/f12f4edd

HEBLIITYKIIBIC MHOT'OT'PAHHUKH,
pa3BépT1<a MHOT'OrpaHHHUKa



https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd

46

IIpu3ma: n-yrosibHas npu3Ma; rpaHu
Y OCHOBAHUS MPU3MBIL; IpsAMasi U
HaKJIOHHasl IPU3Mbl; OOKOBas U
II0JIHAsI TIOBEPXHOCTh MIPU3MBbI

https://m.edsoo.ru/d7ebd54e

47

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleJIeuIe]] 1 ero CBOMCTBa

https://m.edsoo.ru/f58ac2de

48

[Mupamua: n-yronpHasi mupammia,
IpaHy ¥ OCHOBaHUE THPAMU/IbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTH
MUPAMHU/IbI; TIPABUIIbHAS U
yced€HHas MUpamMuIa

https://m.edso0.ru/36389a9b

49

IIpaBuiIbHBIE MHOIOTPAaHHUKH:
MOHSITHE MTPaBUIIBLHOTO
MHOTOTpaHHUKA; IIPaBUIIbHAS
IpU3Ma U NpaBuibHAs IHPaAMUIA;
[IpaBWIbHAs TPEYTroJIbHAs MUpaMuaa
U TIPAaBUWJIbHBIN TETpa’p; KyO

https://m.edsoo.ru/1ed67d9b

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CuMMeTpuHs B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETpHUU B TUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX

https://m.edsoo.ru/e3a23c2c

https://m.edsoo.ru/bd46185f

52

Brruncienue >31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JTMArOHAaJ!, YTJIbI

https://m.edsoo.ru/3¢28c528



https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528

[Tnomans 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM

53 MPU3MBI, TUIOIA/Ib OCHOBAHUH, 1 https://m.edsoo.ru/a5ed7546
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSMOM TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBLHOMN
54 MUPAMUIBI, TEOPEMA O TIOIIAAN 1 https://m.edsoo.ru/a229cb6f
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPaAMU/IBI
55 F&iﬁgﬁgzzigigsm o Teme 1 https://m.edsoo.ru/e84d9cef
56 [Tonsitue 06 00BEME 1 https://m.edsoo.ru/1ba674d8
57 O0BEM TUpaMuIBI 1 https://m.edso0.ru/e63cb619
58 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/128cc5df
59 O06BEM TUpaMuUIbI 1 https://m.edsoo.ru/3e45e¢6dd
60 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/39a416b6
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/a3bffb57
62 O06BEM pU3MBI 1 https://m.edsoo.ru/a6alb56¢
63 O0BEM npu3MBbI 1 https://m.edsoo.ru/6{fc8623
64 KOHTI,?OHBHM pabora o Teme 1 https://m.edsoo.ru/1a826542
"O6BEMBI MHOTOI'PaHHUKOB"
[ToBTOpeHue, 0600IIEeHNE
65 E/I:::;i)ae?;:j:zefp?;in. 1 https://m.eds00.1u/63¢1{766
MHOTOTPaHHHUKE
66 HoeTopee, obobureie 1 https://m.edsoo.nw/d219ddb9

cHCTEeMaTH3aInsI 3HAaHUH.



https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd
https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9

Beluncienue paccTosHUAN: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 10 IIIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

67 HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/1129561e

[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTU3ALUs 3HAHUMN.
Beruucnenue yrios: Mexay

68 CKPEILMBAIOIIUMUCS PSIMBIMH,
MEXIy NPSAMOM U IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

https://m.edsoo.ru/b44e7673

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl

Cdepa u map: eHTp, paamyc,

1 JIUAMETP; TUIOIIA/Ib TOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2¢
chepsnl
B3anmHoe pacnionoxxeHue cepsl
Y INIOCKOCTH; KacaTelbHast

2 o 1 https://m.edsoo.ru/8a7eb42e
IJIOCKOCTh K cepe; TIomaan
chepsl
H3obpaxxenue cdepsl, mapa Ha

3 p C bep p 1 https://m.edsoo.ru/fle6a34a
miockoct. CedeHus 1mapa
unuaapudeckas MIOBEPXHOCTD,
oOpas W€ MUINHIPUIECKON

4 pasylotHe i P 1 https://m.edsoo.ru/2d2dfe52
MOBEPXHOCTH, OCh
[IUIHHIPAYECKON TTIOBEPXHOCTH
Hunusap: ocHOBaHMs 1 OOKOBast
IMOBEPXHOCTH, 00pa3 ast ¥ OCh;

5 P 5 I\), yom . 1 https://m.edsoo.ru/fcf68351
ILIONIA b OOKOBOM U MOJIHOM
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
miockocTH. Pa3BépTka numuHIpa.
Ceuennsg muimHApPa (TIIIOCKOCTHIO

6 H 7pa ( ’ 1 https://m.edsoo.ru/666ebad5

napasuieIbHON Win
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52
https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5

Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

https://m.edsoo.ru/f91757b4

Konyc: ocHOBaHue U BepIMHa,
00pa3yroias 1 OCh; IJIOMIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/fc7babab

10

YceuéHnblii KoHyC: 00pa3yrouye u
BbICOTA; OCHOBAaHUA U OoKkoBas
[IOBEPXHOCTH

N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.
Ceuenus koHyca (IIJI0OCKOCTBIO,
rapasuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

https://m.edsoo.ru/adbfccfd

https://m.edso00.ru/26¢49378

11

12

13

KOM6I/IHaL[I/I$I TCJI BpallICHUS U
MHOTI'OIrpaHHUKOB

MHororpaHHuK, ONMCaHHbIN
okono cepsr; chepa, BucaHHAS B
MHOTOTPaHHHK WU B TEJIO
BpaleHus

ITousTue 06 00béMe. OCHOBHEIC
CBOIicTBa 00BEMOB TET

https://m.edsoo.ru/9cffd613

https://m.edsoo.ru/52{e59¢c6

https://m.edsoo.ru/49a2fc48

14
15

O0BEM IUIHHIpa, KOHYCa

O06BEéM mapa u miomaas cheps

https://m.edsoo.ru/951324a7
https://m.edsoo0.ru/3¢663del

16

[TogoOHBIE TE€Na B MPOCTPAHCTBE.
COOTHOIICHHS] MEXKTY TUIOIIAISIMHU

https://m.edsoo.ru/7a7¢3185



https://m.edsoo.ru/f91757b4
https://m.edsoo.ru/fc7babab
https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
https://m.edsoo.ru/9cffd6f3
https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1
https://m.edsoo.ru/7a7c3f85

MOBEPXHOCTEH, 00bEMaMHU
IMOAOOHBIX TEI

17

18

19

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OObeMbI

"

TCI

BekTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

CrnokeHne U BEIYUTAHHE BCKTOPOB

https://m.edsoo.ru/17bb757¢

https://m.eds00.ru/72669d66

https://m.edsoo.ru/11blccse

20

21

YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenune BekTopa o Tpém
HEKOMILIaHAPHBIM BEKTOPaM.
[IpaBuno napasmienenumnena

https://m.edsoo.ru/ec119d28

https://m.edsoo.ru/812131f3b

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUM C
BEKTOPAMH

https://m.edsoo.ru/ca866867

23

24

KoopnnHaTHO-BEKTOPHBINA METOT
MIPY PEIIEHUHA T€OMETPUUECKUX
3amad

IIpssmoyrosibHas cucrema
KOOPJWHAT B IPOCTPAHCTRBE.
Koopaunats! BekTopa.
IIpocreiimme 3amauu B
KOOpAMHATAX

https://m.edsoo.ru/1de2f88a

https://m.edsoo.ru/75b68161

25

26

VYromn Mexy BEKTOpaMH.
CkanspHoe Mpou3BeIeHNE
BEKTOPOB

Brruncienue YIJIOB MCKAY
MMPSAMBIMU U IINIOCKOCTAMU

https://m.edsoo.ru/d5226d23

https://m.edsoo.ru/6b228fce
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KontponbHast pabora o Teme
"BekTopbl U KOOpAUHATHI B
npocTpaHcTse"

https://m.edsoo.ru/373492¢3

28

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/339a84dd

29

[ToBTOpeHnue, 0600IICHNE U
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca IUIaHUMETPHH

https://m.edsoo.ru/71d2d412

30

31

32

33

[ToBTOpEHME, 0000IICHUE 1

CHUCTEMATH3alMs 3HAHUNA. 3a1a9u

IJIAHUMETPUU U METOJIBI UX
peLeHus

[ToBTOpenue, 06001IeHUE U

CHCTEMAaTHU3allus 3HaHUH. 3aI[a‘II/I

TUTAHUMETPUH U METOIBI UX
pelieHus

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHbI€ QUTYPBI, PAKTHI,
TEOPEMBI Kypca CTepEOMETPUH

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/1bc556df

https://m.edsoo.ru/117a7f57

https://m.edso00.ru/95e5e946

https://m.edsoo.ru/a66a7dc2
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[ToBTOpenme, 0600IIEHNE 1
cHUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/ff93611f
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
. reOMEeTPUUYECKUX 3a7a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccugunupoBaTs B3aMMHOE pacIoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: JBYTPAHHBIN yroJl, TpaHy ABYIPaHHOTO yrJa,
7.5 pebpo IBYrpaHHOro yria, JMHEWHBIM YTrod JBYIpaHHOTO YTIa,
rpaaycHas Mepa JBYTpaHHOTO yria
OrnepupoBaTh MOHSATUSMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OTpaHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MIPaBUJIbHBII
MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOI'PAaHHUKOB (ITMpaMHia, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenure, Kyo)
KnaccudunupoBaTh MHOTOTpAaHHUKH, BBIOMpas OCHOBAHHS  JUIS
. kinaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE IPHU3MBI,
napauieIeTuneIbl)
. OnepupoBaTb  HOHSTHUAMHU: CeKymas  IUJIOCKOCTb, ceueHue
' MHOT'OIPAaHHUKOB
710 OOBSICHATh MNPUHIUIBl TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsT MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEeXKM M3 PHCYHKOB HPOCTHIX OOBEMHBIX

buryp: BUI1 CBepXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHH 10 00pa3iam
WM ajNropyuT™MaM, INPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
pPacCTOAHUI MEXKY ABYMsSI TOUKaMH, OT TOYKH 10 MPSIMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIHUMHUCS ITPAMBIMHA

7.13

Pemars 3aJla4y Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIMYUH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIPpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIIUMHUCA MMPAMBIMH, MCIKIY HpﬂMOfI " IMJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucisate 00bEMBI M IUIOMIAJAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHpamMuaa) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEXK/1Yy TUIONIA/IIMU TOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

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

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pELICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme

[IpumeHATs mpocTeWmre NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOMy4YEHHBIE 3HAHWUS HA TPAKTUKE: aHAIW3UPOBATH
peaNbHbIE CUTYyallUd M MPUMEHSTh U3yYEHHBIE MOHSATHUS B IMPOIECCE
MOKMCKA pEeIICHUsI MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh peabHbIC CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBLIC MOACIIN C MCITIOJIB30BAHUEM I'COMETPUUCCKHUX MOHATUHN U




TeopeM, armapara anreOpbl, peraTh MPaKTHYECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'€COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OmnepupoBatb HOHATHAMMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAP, KOHHYECKAs
' MOBEPXHOCTh, OO0pa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccuuupoBaTb B3aMMHOE pacHookeHHe Chephl U TIOCKOCTH
OnepupoBaTh MOHATHAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOSA, BHICOTA
1IapOBOTO CJI0s, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy u
6.7 OIMCaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpalleHus
63 BBIUUCIATE  COOTHOMICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH W
' 00bEMaMU MOT0OHBIX TET
6.9 N300paxkaTs nzydaempie (GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJIl CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHMsS TeJ

BpalICHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEJCTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEAIOJIaraloiuX HECKOJBKO IIar0OB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IMPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBAaMH OHM

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAUWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BCKTOpaMH, CKaJIpHOC IIPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHHAT

Pemate 1mpocrelimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJICHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOAbl IIPU  PELIEHUHM  CTaHIApPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaIM3HPOBAThH
peanbHBIe CUTYyallMd W TPUMEHATh W3YYeHHBIE TOHATHUS B IpOIEcce
MOUCKA pEUIeHHUs MaTeMaTHYecKd C(HOpMyTUpPOBAHHON MPOOIEMBI,
MO/JICIUPOBATh peallbHbIe CUTYAINU Ha S3bIKEe TEOMETPHH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIENTU C UCTIOIb30BAHUEM T€OMETPUUECKUX MOHIATUN U
TEOpeM, amnapara ajareopsl, pemarb NpaKTHUECKUE 3a/1a41, CBA3aHHBIE

C HAXOKACHUCM I'€COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHBIE TIOHATUS cTepeoMmeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM TIIOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy TMpPsAMBIMA B IPOCTPAHCTBE.
[Tapa/ienbHOCTL  IUIOCKOCTEH: NapajulejbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX MIockocted. [Ipocreiimive mNpocTpaHCTBEHHBIE (GUIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJIcnmIic [, IoCTpoOCHUC CEUYCHHUH

7.3

IlepneHIUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK TNEPHEHAMKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEXKIY NPSIMOU U
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPAaHHOIO  yrIJa.
[lepneHuKynsp ¥ HAaKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 10 TIIOCKOCTH, MPOEKLUs (PUTYPBI Ha TIIOCKOCTh. [leprneHaAuKynspHOCTh
IUIOCKOCTEH: MPHU3HAK MEPIEHAMKYIIPHOCTH IBYX ILUIOCKOCTeW. Teopema o Tpéx

NEpNCHAUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHKA, BBIIYKIIbIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS NPU3MBbI, OOKOBas U
MOJIHAs MOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSIMOYTOJIBHBIN
napajuiefenumne] U ero coucrtsa. [lupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MUPaMH/Ibl, OOKOBAsI U TIOJHAS MOBEPXHOCTh MUPAMH/IbI, IPABUIbHAS U

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




7.5

7.6

7.7

MHOTOTPaHHHUKU: TOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpU3Ma U
MpaBUjibHAs MUpaMUJa, MPaBWIbHAS TPEYrojibHas NUpaMHUAa U MPaBUIbHBIN
terpadap, kyo. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CedeHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOW TOBEPXHOCTHM U TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnommane 0okoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWIBHOM IHUpPaMHUbI, TeOpeMa O IUIOLAan

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OObEM HPaMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[{uinHapuyeckass MOBEPXHOCTb, 00pa3yrolie HINHIAPUUECKONW IMOBEPXHOCTH,
OCb IWJIMHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHusd U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10IIadb OOKOBOM U IOJHOM MOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHA, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiue 1 BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOMIalb TOBEPXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cepsl

6.4

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

6.5

KoMmOuHammu Ten BpalleHWss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIMCAHHAS B MHOTOI'PAaHHUK, WK TEJIO BPALLICHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OO0bEM TWIHMHIpA,

koHyca. O0béM mapa u miomaab cepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAISIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TSI
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILUHY), CEUEHUS LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaisipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (popMylnupoBaThb W ONEPUPOBATH MOHIATUSAMHU: ONpEIEIICHHE,
aKCcHUoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH IpPHUMEPHl U KOHTPHPUMEPBI, MCIOJB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOIUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHUI; yMEHHME OIEepUpOBATH IMOHATUSIMH: MHOXECTBO,
IIOZIMHOXKECTBO, ONEpalii HaJ MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juisl OINUCaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PEUICHUH 3a]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX NIPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad, CBI3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OINMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMHU: HATYpaJIbHOE YUCIO, LEI0€ YHUCIIO,
CTENEeHb C IEJIBIM TT0Ka3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTCTICHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yuclia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJBFHOIO YHCIIAa, OCTAaTOK MO MOJYJIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl TeTUTeNh U HaUMEHbIIee
oOuiee KpaTHOe, adroput™M EBKiHAa Npu perieHuu 3ajay; 3HaKOMCTBO
C pa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHNE 3HAaYEHUH U MpeoOpa3oBaHuUsl BBIPAKEHUH CO

CTETEHSMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIpQXEHUI; YMEHUE ONEePUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPECcCHsi,  T'COMETpPHUYECKas  MPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEecKass MPOrpeccusi; yMEHHE
3a/aBaTh  IOCJIEJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHE  ONEpUPOBATh  MOHATUSAMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuieckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(MeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepPUPOBATh MOHATUAMM: Matpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHUIIbl, TEOMETPUYECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTCMBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JInYHbIX oOmacren HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHIMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MIEPUOJUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTB
(GyHKIIUH, SKCTpeMyM (YHKITH, HauOoIbIllee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKINSA, aCHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHUI CMBICT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAeNnEéHHbI MHTETpall; YMEHHUE HaxOJIUTh aCHUMITOTHI Tpaduka
(YHKIIUU; YMEHHE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIIHI, HAXOUTh ypaBHEHUE KacaTelIbHOI
K TpaduKy (QyHKIUU; YMEHHE HAXOIUTh MTPOU3BOIHBIC JIEMEHTAPHBIX
(GyHKIUH; yMEHHE WCIOJIb30BaTh MPOU3BOJHYIO JUISI UCCIICIOBAHUS
(dbyHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUK MHOTOUJICHOB C HCIOJB30BAaHHUEM arapara

MAaTE€MaTUYCCKOI'O aHAIM3a,; IPUMCHATD IIPOU3BOJAHYIO JJISI HAXOXKIACHUSA




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

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs GYHKIUH, TUHEHAs QYHKIUS, KBaapaTHYHAs
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUWS,
TPUTOHOMETpUYecKne (YyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHE
CTPOUTH IpadMKH M3YYSHHBIX (YHKIHMI, BHIIOJHATH MPEOOpPa30OBaHUs
rpaduKoB (GYHKINH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHON JKU3HHU; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BEJIMYMHAMH; UCIIOJIb30BAaTh CBOICTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEHUH, HEPaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7Ja4ui U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIE CUTYyallMd HA S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTatT

YMeHue onepupoBaTh IMOHATHSMHU: CpefHee apupMeTHUecKoe,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
MHTEPIPETUPOBATh WH(OPMAIINIO, TIPEICTABICHHYIO B TaONIWIlaX, Ha
auarpammax, rpaukax, OTpa)xaronlyto CBOMCTBa pealbHbIX MPOLIECCOB
U SBICHUH; TPEICTaBISITh HHPOPMAIMIO C TOMOIIBIO TabIUIl U
auarpamMm; HCCIe0BaTh CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C

NpPUMEHEHHEM TpaUuyecKuxX METOJIOB U D3JEKTPOHHBIX CPEJCTB;




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHUs U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HMCIOJIBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEIMYMHA, PaCIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJallHOH BeNWYMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Uisl peleHus 3a/1a4; 3HAaKOMCTBO C INOHSITHAMU: 3aKOH
OOJNBIINX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpUpOBaTh
MOHATUSIMHM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISTh BEPOATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOIYUECHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAIOLIUECS MpPSIMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIY NPSMBIMH, YTroJl MEXIY HMPSMOW M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OILICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTUYECKHE MOJAEIN C IOMOLIbI0 I'€OMETPUYECKUX INOHATUH U

BCJIMYHMH, PCIIATh CBA3AaHHLIC C HUMU IMPAKTHUYCCKUC 3aaa4n

10

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

Ky0, Mapaijenenure], npusMa, nupamuaa, ¢Gurypa u MOBEPXHOCTh




11

BpallleH!s], LWWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO IIapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuIeJIbHbIE OCH WM OCHOBAHUIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HUINHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IIOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IpPHUMEHSATb CBONCTBA TIE€OMETPUYECKUX (Uryp,
CaMOCTOSITENTFHO (HOPMYJTIHPOBATH OIPENEICHUSI H3y4aeMbIX QUTYP,
BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX I'EOMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccuukanuoo (GUryp 1O pa3M4YHBIM IPU3HAKAM, BBINOJIHATH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHATUSIMHU: JIBHDKEHME B IIPOCTPAHCTBE,
napajuieNbHbIN MepeHoc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpH PELICHUH 3aJa4; HaXOJWUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroj, TJIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIIONB3YSl M3y4YeHHbIE (OPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTH TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenuIesa, TUPaMuIbl, IPU3MBI,
IWIMHApPA, KOHYyCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMeHue omnepupoBaTh  TOHATUSMHU:  MPSAMOYTOJIbHAasS  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOPAa HA YHUCIO, Pa3lioKEHHUE BEKTOpaA IO
0a3ncy, CKaISIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YrOJ
MEXIy BEKTOpaMH;, yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TEOMETPUYECKUX 3a7ad W 3a71ad

JpYruxX y4yeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAMIMM METON sl pelIeHHs 3a/ayi;
MMOHMMAaHHUE 3HAYMMOCTU MAaTeMaTHKU B HM3YUYCHHH NPUPOAHBIX U
OOIIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHMKU B HCKYCCTBE, YMEHUE IPHUBOAUTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUA POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




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

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
1 Hucna 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
- Pannonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOHM, MPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 ApudmeTrndecknii KOpeHb HATYpaIbHOH cTenieHH. [IeCTBYS ¢ apupMETHICCKUMH
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
14 Crenenb ¢ wnenbiM MnokazareneM. CTeNeHb C pPalMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeTICHU
s CuHyC, KOCUHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' aApKTaHI'€HC YUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuunble U HaTypaibHbIE JOrapupMbl
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [TpuOnrkEéHHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN
1.8 [IpeobOpazoBanue BeIpaKeHUN
1.9 KommuiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenble u 1poOHO-pallMOHANTbHbIE YPaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPABHECHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuuecKke HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanTenb MaTPUILIbI




3 OyHK1UU U Tpaduku
11 OyHK1UA, cmocoosl 3ananus Gynknuu. ['padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe GyHKuMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHUuss U MHOXeCTBO 3HaueHMd ¢yHkuumu. Hymu QyHKmm.
19 IIpomMexxyTku  3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHass ¢GyHKLUUs C HaTypalbHBIM M L€NbIM IoKazatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpadMK KOPHS /1-OW CTETICHH
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKH
16 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpoiicTBa (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUS I1OCJIEOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 sKkcTpeMyMbl. Haxoxnenne HanboIbIero 1 HAaMMEHBIIIETO 3HAYeHHS (DYHKIIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoXkecTBa U JIOTHKA
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnuncarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. 3uB b.I'., Meitnep B.M. /Ilunaktuueckue marepuaisl o reomerpuun 1is 10-
11 xnaccoB. M.: IIpocsemienue, 2017

2. Aranacasn JI.C, byty3oB B.®., I'na3zkoB FO.A., Hekpacos B.b., FOauna
N.N. N3yuenue reometpun B 10—11 knaccax: Meros. peKoOMeH/I. K y4eOHUKY.
Knura nnsa yuurens. M.: [Ipocsemenne, 2019.

3. Kykapuesa I".1. COopHUK 33724 110 TEOMETPUU B PUCYHKAX U TecTax. M.:

Axsapuym ['HIITIB, 2008.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Poccuiickas anekTpoHHas mkosa

https://100ballnik.com/

https://myschool.edu.ru/

https://mathb-ege.sdamgia.ru/

https://profimatika.ru/



https://math100.ru/



