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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCyAapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEAHETo 00IIero oOpa3oBaHums,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEMPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3zoBaHusi OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPAaBWIbHBIX MPEICTABICHUN O CYIIHOCTH M MPOUCXOKIACHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOTO MHPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM NTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, Tak Kak oOecrneyrMBaeT BO3MOKHOCTb HW3YUYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI¢ pELIEHUs T'€OMETPUYECKUX 3a7aydy, YMEHHE BBIJBUIaThb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS INPU PEIICHHHM 33a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AeATeNbHOCTH 4YesioBeka. OpueHTalus 4YelioBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yUeOHOM U TPYAOBOU AEATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dbopMupoBaHus |y  OOyYarOIIMXCS ~ MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH IO MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHW MW  JEUCTBUM, CHEeUU(PUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
00y4aroIuXxcs CPeHEN IIKOJIbI, HE MCIBITHIBABUINX 3HAUUTEIBHBIX 3aTPyAHECHUN
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BO3MOKHOCTH U3yUUTh T€OMETPHIO OoJiee rIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOGHHSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJia BpalleHMUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PEUICHUs  OCHOBHBIX  THIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IpPYruX  y4eOHbIX  TMPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MpoOrpaMMmbl, pachpeAei€HHBIM MO ToJaM O0O0ydeHwUs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIOJICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEACTaBICHUNA OOYydaroluXcs, pacuupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga o0y4yenus - 102 yueOHbIX vaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesenurie]; TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 IJIOCKOCTH, TPOECKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPNEeHIUKYJIIPHOCTH JBYX IulockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBunbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomane OGOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
II0IIaau yceu€HHoM nupamubl. [lorstue 00 o0béMe. OOBEM MUpaMuIbl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
II0IAhL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBa 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapavieIbHO U MEPIICHIUKYJIISIPHO OCH), CEUCHHS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEUEHHUS LIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BEKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpAMHATax. YTojl Mexay BekropamMu. CKalSIpHOE MNPOU3BEICHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapaKTepu3yrTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxkIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOIIIOMY U HACTOSIIEMY POCCUNCKOW MAaTEMATUKH, LICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMAaTHIECKON HAPaBJICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MaTeMaTHYCeCKUX 3HAHWUM Ui PEIICHUs 3a1ad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCNBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpEeNICNICHUS]  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(UKaumy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIFOUEHHI, YMO3AKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemeHus y4yeOHOM 3ajaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynpoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPodIEeMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATHh BO3MOXKHOE DPa3BUTHE IIPOILECCA, a TAKXKE BBIJBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO U3  HCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPELIEHHUs; COMOCTAaBIATh CBOM CYXICHUS C CYXACHUAMH JpPYTIUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATENIbHO BEIOMPATh (POPMAT BHICTYIUIICHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» W WHBIE); BBIMNOJIHATH CBOIO YacTh pabOThI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanviuvie pecynamugnsle oelicmausi, 0becneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPHU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
IPUYXHBI JTOCTHXKEHUSI WM HEJIOCTHXKECHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOIO Yrija,
pedpo IBYrpaHHOTO YIJIa; JUHEMHBIA yrojl ABYTPaHHOIO yrja; rpajycHas Mmepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukauuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; TMPaBUIIbHBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh NOHATUSAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYUH MO 0Opas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS MPSAMBIMH, MEXIYy TNPSIMOM M IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; IEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI IJIs PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHONH TIPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
UAJTMHIPUYECKONU TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

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

OOBICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00BEMBI M TIIOMIATM  TIOBEPXHOCTEM  Tel  BpallleHHs,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAASIMUA TMOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedlIne MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: aHAIU3UPOBATh PEAbHbBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CPOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, arnmnapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
bubnnoreka IIOK
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuotexa [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
4 VYTibl MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmorexa [JOK
1
6 OOBEMEI MHOFOTPAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa [JOK
P ' P Y https://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne n/m KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
bubnuoreka [IOK
1 T 12
©1a Bpatierm https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK
2 O0nEub Ten > . https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 B 10 1
€KTOpbI U KOOPAUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHuE, 0000MIIEHNE, 7 1 bubnnoreka IIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.
1 Hp aBWIIa N300 axceHHIs){ HZp HCYHKaX: 1 bubmmorexa [IOK
P p . puey ' https://m.edsoo.ru/aecc77cd
M300pakeHus IJIOCKOCTEH, MapauIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnmnoreka HOK
MEePECEKAOIINECS MPAMas U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsATHA: Mepecekarouecs MI0CKOCTH, 1 bubnmnorexka HOK
[IEPECEKAIOIIMECS IPSIMast U IIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubmorexa LOK
P P https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEIKAX
HavanmsHbie cBeieHUS 0 KyOe U TUpaMHU/IE,
5 uX pa3BépTku U Mojein. CedeHus 1 bubmmorexa [TOK
paseep ’ https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U TUpaMu/Ie,
6 uXx pa3BépTku U Moaenu. CeueHns 1 bubnnorexa LIOK
passep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU
but6mmoreka [IOK
7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TonsaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

8 CTEPEOMETPUHN: AKCHUOMBI CTEPEOMETPUU U buGnnorexa LIOK
P pHH: p p https://m.edso0.ru/239c8ch4
CJIEACTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUI: AKCHOMBI CTEPEOMETPUN U Bubmrorexa ITOK
P pHit: p p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHEe 00 aKCMOMATHUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U bubnnorexa LIOK
P pHH: p p https://m.edso00.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHOe pacnioniokeHUe MPsSMbBIX B
11 IIPOCTPAHCTBE: [IEPECEKAFOIINECS Bubmaorexa ITOK
pocTp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieJIbHbIC ¥ CKPEIIUBAIOLINECS MTPSMbIS
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMapaJUICIIbHbIE IIPSIMBIC B bubnmnorexka [HOK
MIPOCTPAHCTBE; NapalIeIIbBHOCTh TPEX https://m.edso0.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
13 npocTtpancTse: [lapaaaenbHOCTh IPSAMOI U bubmorexa LOK
pocTp - AP p https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VY1abl ¢ coHAIPaBJIEHHBIMU CTOPOHAMU bubmiorexa LIOK
p p https://m.edsoo.ru/9f4071b9
15 VYron MeXay IpsIMBIMH B IPOCTPAHCTBE bubnnorexa LOK
Ay P poctp https://m.edsoo.ru/fe733862
16 VYron MeXay IpsIMBIMH B IPOCTPAHCTBE bubnmorexa LOK
Ay 1p poctp https://m.edsoo0.ru/2935a9a0
17 [TapaenbHOCTB IIOCKOCTEN: bu6mmoreka [JOK

napaJijiCJIbHBIC IIJIOCKOCTHU

https://m.edsoo.ru/2e18f255
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bu6nuoreka [IOK

18 Cgoit i
BOICTBA MapaljIeNIbHBIX MJI0CKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE (PUTYPBI
19 Hf MJIOCKOCTH: IT)eT Za Ky0 by bubmmorexa [IOK
 TOIPAAP, KYO, https://m.edso00.ru/4a28dc02
napasuiesienumnes
. bubmuorexa [JOK
20 Hoctpoetie ceuernit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 I1
OCTPOCHHC CCHEHIE https://m.edsoo.ru/ec26fe5d
Kontponbnas padota nmo teme "[Ipsmbie u
22 IJIOCKOCTH B TIPOCTPAHCTBE bubmorexa LHOK
poctp ) o https://m.edsoo.ru/9a0a9e56
[TapanienbHOCTh NPSMBIX U MIOCKOCTEN
IlepneHAMKYJISIPHOCTD TIPSIMOM U
23 HJI(I))CKOCL”IFI/I'}II'IC I;eH WK IJ)M HbI€ NPSMBIE B brbmmorexa LTOK
 HICPHEHARKYILP P https://m.edsoo.ru/b19f6a5d
MPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [JOK
MIEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHbIE U bubmuoreka [JOK
MEPIIEHANKYJIISPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJISIpPHOCTH IPSIMOU U bu6mmoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYISIPHOCTH TIPSIMOU U bubnmoreka [JOK
IJIOCKOCTHU https://m.eds00.ru/79165d15
08 Teopema o npsAMoll epIEeHANKYIIIPHON bubmuoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsiMON NepIIEHAUKYIIPHON bu6mmoreka [JOK

IIIIOCKOCTH

https://m.edso0.ru/bd3745f8
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TeopeMa 0 npsIMON NEpIIEHIUKYIIAPHOU

Bbu6nuoreka [IOK

30
IJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSTHHE
31 oT EO‘-IKI/I OyHHECKOCTH aCCTOSII)HI/Ie oT bubamorexa LHOK
. A P https://m.edsoo.ru/33c477d3
NPSIMOH 10 TIOCKOCTH
[lepnienuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE
32 oT iO‘IKI/I OyHHECKOCTH aCCTO;II)HI/Ie oT bubmmorexa LIOK
. P https://m.edso0.ru/66fefadd
MPSIMOH 10 TUTOCKOCTH
[lepnienuKyIsp ¥ HAKIOHHBIE: PACCTOSTHUE
33 oT iO‘IKI/I oyrmzcxocnzl aCCTO;I;)HI/Ie oT brbmmorexa LTOK
A P https://m.edsoo.ru/a5b7b8e3
MPSIMOM 710 TIOCKOCTH
[leprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSTHHE
34 oT I;quH oyrmzcxocn/l aCCTO§II)HI/Ie oT brbmmorexa LTOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOIL 10 MIIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXTY TIPSIMOit bubnmnoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN yroil bubmuoreka [JOK
JBYI'PAHHOIO yIJla https://m.edsoo.ru/5faOb3ce
37 JIByTpaHHBIN yroJI, TMHEHHBIN yroil bubnmnorexka [HOK
JABYTPaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [lepnieH IUKYASIPHOCTD MJIOCKOCTEN: TPU3HAK bubmuoreka [JOK
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [eprieHANKYIAPHOCTH MIOCKOCTEN: MPU3HAK bubmuoreka [JOK
MEPIEHIUKYISIPHOCTU JBYX INIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneH MKy IIPHOCTD IJIOCKOCTEMN: TPU3HAK bu6mmoreka [JOK
MEPIIEHANKYIISPHOCTHU JBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
N but6mmoreka [IOK
41 Teopema o Tpéx mepHeHANKYISIPAxX

https://m.edsoo.ru/e4972cdc
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bu6nuoreka [IOK

42 Teopena o TEX nieprICH Ky Ipax https://m.eds00.ru/52188a7d
43 Teopema o Tpéx mepneHANKYISIPax bubmorexa HOK
https://m.eds00.ru/9f246736

KonTponbHas pabora no remam

m "TlepnieHUKYJISIPHOCTD IPSIMBIX U bubnmnoreka HOK
mI0ckoCcTe" U "YTIIbl MEXy IPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsamMu"”
[TonsiTHE MHOTOTpAaHHUKA, OCHOBHBIE

45 3JIEMEHTBI MHOI'OTPAHHUKA, BBIITYKIIbIE U bubnmnorexka HOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yrosbHas npu3Ma; TpaHu v

46 OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs bubnmnorexka HOK
pU3MBbI; OOKOBas U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenumnen, npsaMOyTroJIbHbIN bubmuotexa [JOK
MapaJuleenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi nupamuaa, TpaHu v

48 OCHOBaHME MUPAMHUJIBI; OOKOBAs U TIOJIHAS bubnmnoreka [JOK
[IOBEPXHOCTh IUPAMU/IbI; IPAaBUJIbHASA U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuaa
[IpaBUnbHBIE MHOTOIPAHHUKU: TOHSATHE
MPaBWJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS

bu6nuoreka [IOK
49 pu3Ma 1 NpaBuibHAs MHPaAMHIA;

MIpaBHJIbHAS TPEYTOJIbHAS MUPAMHUIA U
MpaBWIbHBIN TeTpa3ap; KyO

https://m.edso0.ru/074c8865
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IIpencrasnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKAX: OKTa3p, AOACKadIP U bubmmorera LIOK
https://m.edsoo.ru/a0fdd5bf
UKOCadIp.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, IIPSIMOM, INIOCKOCTH.
o1 DNeMEHThl CUMMETPUU B IUpaMuax, bubmmorera LIOK
https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
59 BrrunciieHue 31€MEHTOB MHOTOTPaHHUKOB: bubnnoreka HOK
pEOpa, AuaroHau, yrisl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, MIOIIAh bubnuoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MOBEPXHOCTHU TPSMOM TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MIOBEPXHOCTHU IIPABWIIBHOM MUpPaMUBbI, bubnuoreka [JOK
TeopeMa O TIoaau OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOW MUpPaMUIbI
55 KonrtponbHas pabora no Teme bubnmnorexka HOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuotexa [JOK
% Honsrne 06 0onéme https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK
> OGbEm mupavi et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
>8 OGbEm mupavi et https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuIbI bubmorera [JOK

https://m.edso0.ru/79c¢10312
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bu6nuoreka [IOK

60 OOBEM mpamHE! 1 https://m.edsoo.ru/2faadc3f
. bu6nmoreka [IOK
61 00 1
DEM [IPUSMBL https://m.eds00.ru/79853608
N bu6nmoreka [IOK
2 1
6 Onem mpusMEI https://m.eds00.ru/16053890
N bubmuorexa [JOK
1
63 Oném mpHsMe! https://m.edsoo.ru/482d3f51
KonTponbhas padota no teme "O0bEMBI bubnuoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHHUE, 0000IEHNE CHCTEMATH3AIIHS
65 sganuii. [locTtpoeHue ceyeHumii B 1 bubmiorexa LIOK
) P https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUil. Beruncienne paccTOSIHUN: MEX
66 BYMS TOYKAMH, OT TOEKI/I 0 IpSIMOU ofr[y 1 bubmiorexa LIOK
el ’ Ao TP ’ https://m.edso00.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEXTY
CKPEUIMBAOIIUMUCS MPSIMBIMH
bu6mmoreka [IOK
67 " 1
TOTOBA KOHTPOJILHA] padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3 AN
3HaHWil. BhIUKCIIeHUe yIiI0B: MEXITY
68 CKPELIUBAIOIIIUMHUCS TIPAMBIMH, MEXK, 1 Bubmorexa LIOK
P mv B P ’ o https://m.eds00.ru/56765e8h
MPSIMO# ¥ TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEKTY TUIOCKOCTAMU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 638
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
No n/m Tema ypoka KouTpoabHubie bp
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl

1 Cdepa u map: UeHTp, paanyc, TuaMeTp; 1 bubnnoreka [JOK
IJIOIA b TTOBEPXHOCTH ChephI https://m.edso0.ru/0341bc2b
BsanmHuoe pacrionoxxenue chepsl u

bu6mmoreka [IOK
2 TUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubnunoreka [JOK
miockoct. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 00pa3yroIme MUINHIPUIECKOM 1 bubnunoreka [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edso00.ru/6054b8cl
MTOBEPXHOCTH

WIMHJIP: OCHOBaHUS U OOKOBast
5 EOBG XHI:())CTB oOpasyromast 1 0Ch, 1 bubmorexa [IOK
P > OOPY . https://m.eds00.ru/188f6216
IonIaib OOKOBOM M MOJTHON OBEPXHOCTH
N300pakenne muIuHAPa HA MITOCKOCTH.

5 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubnnoreka [JOK
(MI0CKOCTHI0, MapaIEIbHONW WIIN https://m.edso0o.ru/016e25eb
MEPICHIUKYISIPHON OCH IIIJIUHAPA)

Konnueckast moBepxXHOCTh, 00pa3yroime
. bubmuorexa [JOK
7 KOHUYECKOU MOBEPXHOCTH, OCh U BEPIIUHA 1

KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHue u BepivHa,

8 o0pa3yrolas U och; IJIOaIs OOKOBOM 1 bubmorexa [IOK
p yu B ’ Ha https://m.eds00.ru/897dd3b2
MOJTHOM ITOBEPXHOCTH
VceuéHHbIil KOHYC: 00pa3yoiue u
9 BBICOTA; OCHOBa}i[I/ISI u gOKzBaH bubmmorexa HOK
’ https://m.edso00.ru/1468bab3
MOBEPXHOCTh
N300pakeHre KOHyca Ha TUIOCKOCTH.
Pa3zBéprka konyca. CedeHus KoHyca
10 (TJIOCKOCTHI0, MapasuIeIbHOW OCHOBAHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
U TUTOCKOCTBIO, MPOXOIAIICH uepe3
BEPILUHY)

11 KoMOuHamust Ten BparieHus u bubnnoreka [JOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BMCaHHas B Bubnuorexa LIOK

PBL; pa, https://m.edso0.ru/0b136158
MHOTOTPAaHHHK HJIM B TEJIO BpAICHUS
13 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA bu6mmorexa [IOK
00BEMOB TeI https://m.edso0.ru/26a03fb7
. bubnuoteka [JOK
14 06
PEM IITIHIIPA, KOHYCa https://m.eds00.ru/5513d87b
bu6mmorekxa [JOK
15 &
OOBEM mapa u nomas chepet https://m.edsoo.ru/d189bde2
[TogoGHBIE TENa B TPOCTPAHCTBE.
16 COOTHOIIEHHUS MEXY TUIOMIAIIMHU bubmorexa HOK
. “y https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BbEMAMU TTOJJOOHBIX TEI
17 Kontponbhas pabota no remam "Tena bubnuorexa [IOK

BpamieHus" u "O0bembl Ten"

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

bubmuoreka [JOK

18 Be e
KTOP Ha IIOCKOCTH 1 B POCTPAncTs https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB Bubmmorexa LIOK
P https://m.eds00.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YNCII0 bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa o Tpém
21 HEKOMILUTaHapHBIM BeKkTopaM. [IpaBuio Bubmmorexa LIOK
P pam. 1p https://m.edsoo.ru/a28fd74e
napaienenuneaa
Pemenue 3amay, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPAaBUII ACUCTBUM C bubmiorexa LIOK
p p A https://m.eds00.ru/5a827900
BEKTOpaMHU
93 KoopaunaTHO-BEKTOPHBII METOA ITPU bubmmorexa [IOK
PELICHUU T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyTopHas cucTeMa KOOpAMHAT B
24 1| poc }EllHCTBe Koopaunatst BI:Z:(TO a Bubmmorexa LIOK
POCTP . ’ P pa- https://m.eds00.ru/48db7058
[Ipocreiimue 3a1a4u B KOOPAUHATAX
o5 VYron mexnay BekTopamu. CKasspHOE bubnunorexa [JOK
IIPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexay NpsiMbIMU U bubmuorexa [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota mo teme "BekTopsr u bubnmoreka [JOK
KOOPJMHATHI B MPOCTpPaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpeHnue, 0600IIeHNE U
08 cucremarusanus 3HaHui. OCHOBHbIE bubnuorexa [IOK

burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPHUU

https://m.edsoo.ru/1780ba5d



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTOpeHue, 0600IICHNE 1
cucreMarusanus 3Hanuii. OCHOBHEIE

bubmuorexa [JOK

29 1
burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
IUTAHUMETPHH
[ToBTOpeHnue, 0600IICHNE U
30 cHUCTeMaTU3allus 3HaHUH. 3a1aun 1 bubmorexa [JOK
' https://m.edso00.ru/7491efe0
IUTAHUMETPUH M METOJIbI X PEIICHHS
[ToBTOpeHue, 0600IICHNE U
31 cUCTEMAaTH3alMs 3HaHU. 3agayn 1 bubnnorexa [IOK
' https://m.edso0.ru/4dffdad7
IUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpEHME, 0000IICHUE 1
39 cuctemaTusanus 3Hanuii. OCHOBHbIE 1 bubmuoreka [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
bu6mmoreka [JOK
33 n 0 1
TOTOBai ROHTpONLHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 060061IeHUE U 1 bu6mmoreka [JOK
CHCTEeMAaTH3aI1s 3HAaHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATHAMH: TOUYKA, IPAMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPHH H CIIEACTBUS U3 HUX IIPH PEIICHUN
' reOMETPUYECKUX 3a]a4
23 OnepupoBaTh HOHATHAMH: TAPAIUICTBHOCTh U NEPHEHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEN
24 KnaccugumupoBars B3anMHOE PacIioIOKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPAaHCTBE
OnepupoBaTb NOHATHAMM: ABYT'PaHHBIH yrojl, IpaHy ABYTPaHHOTO yIJa,
7.5 peOpo IBYTpaHHOTO yrIjla, JHMHEHHBIA Yrod JBYTPaHHOTO YIUIa,
rpaaycHas Mepa JBYIPaHHOTO yTiia
OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBII
7.6 MHOTOTpPaHHHK, JJIEMEHTHI MHOTOT'paHHHKA, MIPAaBUJIBHBIH
MHOT'OI'PaHHHUK
24 Pacrio3HaBaTh OCHOBHBIE BUJBI MHOTOI'PaHHMKOB (IHpamKia, IpU3Ma,
' MIPSIMOYTOJIHHBIN MapajuieNIenume], Kyo)
KnaccupumupoBarh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
- KiJaccupukanuy  (BBIMYKJIbIE M HEBBINYKJIble  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSIMBIE ¥ HAKIOHHBIE TPH3MBI,
HapasuieIIeUIe/Ibl)
29 OnepupoBaTh  TMOHATHUSAMHU:  CEKylas  IUIOCKOCTb,  CEYCHHE
' MHOT'OI'PaHHHKOB
210 OOBACHATH TNPHUHLUIBI MOCTPOCHHS CEUYEHUH MHOTOTPaHHUKOB,
' UCTIONB3YSI METO/I CIIEJIOB
CTpouTh CEYCHHsST MHOTOTPAaHHHKOB METOJIOM CJIEJIOB, BHINIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE 4YEpTEeXKHM M3 PHCYHKOB MPOCTHIX OOBEMHBIX

buryp: Buja cBepxy, cOOKy, CHU3Y




7.12

Pemiate 3a1a41 Ha HAXOXKICHHUC r’COMCTPUICCKUX BCIIMYHH 10 06pa3uaM
WX aJITOPpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYCCKHUEC MCTOJbI IIpHU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHUC
paCCTOHHHfI MCXKAY ABYMs TOUKaMH, OT TOUKHU OO0 HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUYCCKUX BECIIMYHH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
peICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAOIHUMUCA ITPAMBIMU, MEXIY pr[MOﬁ U IIJIOCKOCTBIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

7.15

Beruncnsate 00bEMBI W IIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnuMpamuga) C HOpUMeHeHHeM  (GOpMyll,  BBIYUCIATH
COOTHOIIECHUS MEX/Ty TUIONIAISIMH IIOBEPXHOCTEH, 00bEMaMU MOT00HBIX

MHOI'OI'PaHHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUSA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUH (PHUTYPBI

7.16

7.17

7.18

7.19

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, MPEACTaBICHHYIO Ha

YCpTEKax U pUCYHKaAX

[TpumensaTH reoMeTpudeckre GakThl AJIs PELICHUs CTEPEOMETPUUYECKUX
3ajad, MPEANOJIAralolINX HECKOJIbKO IIAroB PEIIEHUs, €CIH YCIOBHS
NpUMEHEeHUs 3aJ]aHbl B IBHOH (popme

[TpuMeHATh TpOCTEMIINE MPOTrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CHUCTEMBl MpPH PEIIEHUH CTEePEOMETPUUYECKUX
3aja4

[TpuBOIMTE IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U

JKHU3HHU, paCliO3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBC

7.20

IIpuMeHATh MOJy4YEHHBbIE 3HAHUA HA NPAKTUKE: AHAIU3UPOBATH
pealbHbBIe CUTyallUd M INPUMEHATh HM3YYEHHBIE IOHATHUS B IPOLECCE
MOKMCKA pEelIEHUsT MaTeMaTH4ecKH CQHOpPMYJIUPOBAHHON MpPOOIEMBI,
MOJICJINPOBATh peabHbIE CUTYallMH Ha SA3BIKE T€OMETPHUU, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C HUCIIOIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, armnapara aireOpbl, pelarb NpaKTHUECKUE 3aauu, CBI3aHHbIE

C HAXOXXKACHUEM I'€COMCTPHUICCKUX BEJIIMYUH




11 KIIACC

Kon IIpoBepsiemble peAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OmnepupoBatb HOHSATHSIMHU: WJIMHAPUYECKas MIOBEPXHOCTH,
6.1 o0pasyronye NUIHHIPUIECKON TMOBEPXHOCTH, MWIMHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIfe KOHMUYECKOH TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacrio3naBats Tena BpamieHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHSI TEJ BPALICHHS
6.4 KnaccudunupoBars B3aUMHOE pacIojioKeHUE CPephl U MIIOCKOCTH
OmnepupoBaTh HOHATHAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOI, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
[IAPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Boerancnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' TE€OMETPHUCCKUX TEJI C MPUMEHEHHEM (HOpMYJT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OMHMCaHHBIA OKOJIO cepbl, chepa, BNUCaHHAS B MHOTOTPAHHHUK WIIH
TEJIO BpAICHHSI
6.8 BBIMUCIATE COOTHOWICHHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOI0OHBIX TeT
69 N300paxkaTh nzydaemble GUTYpBl OT PYKH U ¢ IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUIyp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh U NMPEOOPA30BBIBATh WHGOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpEACTaBICHHYIO Ha
gepTeKax U pUCYHKAx
[IpumeHnsaTh reomeTpruecKue (hakThl 1Jis peIIeHUs] CTePEOMETPUYECKIX
6.12 3aja4, MPEeAnoaraloluixX HECKOJbKO IAroB peIIeHUs, eCIU yCIOBHUS

MIPUMEHEHHUS 3a1aHbI B IBHOU (hopme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTs I[QI‘/JICTBI/ISI CJIOKCHUA BCKTOPOB, BbBIUUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA YUCIIO, OGBSICHHTB, KakKMMH CBOMCTBAMH OHH

o0JIaaroT

6.15

HpI/IMCHHTB IIpaBHJIO IIapaJlICICnuIeaa npu CJI0XKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBEHCTBO BEKTOPOB, KOOPAHUHATEI BEKTOPA,
Yroia MEXKAY BCKTOpPpAMH, CKaJIpHOC [IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPLI

6.17

Haxoauts cyMMy BEKTOpPOB M NMPOM3BEIAECHHE BEKTOpA HA YMCIO, YToJl
MEXJly BEKTOpaMH, CKaJSIPHOE MPOU3BEACHME, PACKIIAIbIBATE BEKTOP

110 IBYM HEKOJIJIMHCAPHbIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPHUUCCKUEC 3ala4Yd Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUMHATHOI'O MCTO1a

Pemarsn 3aJa4yyd Ha J0Ka3aTCIbCTBO MATCMAaTHMYCCKHUX OTHOIIICHUH H
HaXO0XKXIACHHUC T'COMCTPUICCKUX BCJIUYUH I10 06pa3uaM WK aJITOPpUTMaM,
IIPpUMCHAA HN3BCCTHBIC MCETO/bI npu PCIICHHUN CTaHAAPTHBIX

MaAaTCMaTHYCCKUX 3aJa4

6.21

6.22

6.23

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CHUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U
’KU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATH TOJNlyYEHHBIE 3HAHWS Ha [PAKTUKE: aHaJIU3UpPOBaTh
peanbHble CUTyallMM W NPHUMEHSTh W3YYEHHBIE INOHATHSA B IPOLECCE
MOMCKA pEUIeHHUs MaTeMaTHYecKd Cc(OpMyJIUpOBaHHON MPOOIEMBI,
MOJICJIMPOBATh PEAIBHBIEC CUTYal[MU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATH
IIOCTPOEHHBIE MOJEIIH C UCIIOIb30BAHUEM T€OMETPUYECKUX ITOHATUN U
TEopeM, anrnapara airedpsl, pemarb NpakTHYeCKUe 3a7auu, CBI3aHHbIE

C HAXOXKXACHUEM I'COMCTPUYICCKUX BCIIMUNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomerpus

OCHOBHbBIE NOHATHUS CTEpeOMETpHH. Touka, MpsimMasi, MIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPCOMETPHHU U CIICACTBUA U3 HUX

B3aumHoe pacrnonokeHHE TpSIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
NapajuleJIbHbIe W CKpeuuBaromuecs mpsMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MApaAJIENBHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YTOoJl MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimmne npocTpaHCTBEHHBIE (GUTYpPBl Ha

IUIOCKOCTHU: TETPa’Ip, KyO, napajuieenuie]l, HOCTPOSHHE CEYCHU

7.3

7.4

[lepneHIUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: HEPIEHIUKYJSIPHBIE NpPSMbBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAUICIbHBIE W IEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY NPSIMOU U
IJIOCKOCTBIO,  IBYTPaHHBIM  YroJl, JIMHEWHBIA yrojl JIBYIPAHHOIO  yrija.
[lepneHuKyIsp U HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprneHaAnKyIsipHOCTh
IJIOCKOCTEH: NMPHU3HAK IEPIEHAMKYJIPHOCTH JBYX ILUIOCKOCTEH. Teopema o Tpéx
MEepIEHIUKYIIpax

IIoHsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIBIE W
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
IpU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsiMasi U HAKJIOHHAs NPU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, IPSIMOYTOJIBHBIN
napajuiejienumne] U ero coucrsa. [Iupamupa: n-yrosbHas nupaMuaa, 'paHd U
OCHOBaHUE MHUpaMubl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS U
yceuéHHas NupaMuaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOT'OTPaHHUKH: IOHATHE MPABWIBHOTO MHOTIOTPAHHUKA, NPABWIbHAS MpU3Ma U

IpaBUJIbHAasA MNHUpaMuIa, IIPpaBUJIbHAA TPECYTOJibHAd IUpaMuJa U HpaBI/IJ'H:HBII\/'I




7.5

7.6

1.7

teTpa’sp, KyO. IIpenctaBieHwe O NpPaBMIBHBIX MHOTOTPAHHUKAX: OKTAdp,

nonexal’ap u ukocadapyrue CeueHus MpU3Mbl U TUPAMUIBI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTpPUU B nupaMujaax, Imapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boruncnenue 3meMeHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yrisl. [lmomanb
OOKOBOW TIOBEPXHOCTH U TIOJHOH TOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAIb
OCHOBaHMH, TeopeMa 0 60KOBOM MOBEPXHOCTH MPsMOii 1Tpu3Mbl. [Lmomiaas 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPaBWJIBHON MUpPAaMU[bl, TEOPEMa O ILIOIIAIA

yceuénnoil nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbL, TPU3MBI

HOI[O6HBIC T€I1a B IIPOCTPAHCTBE. CooTHoIIeHUS MCXKAYy IUIoIIaAsIMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

6

I'eomerpus

6.1

Hunuaapudeckas: MOBEPXHOCTh, OOpa3yIoNUe MUIHHIPHICCKONH MMOBEPXHOCTH,
OCb IWJIMHAPUYECKOW TMOBEpXHOCTH. Llunmuuap: ocHoBanus u  OOKOBas

MOBEPXHOCTh, 00pa3yrolas U och, IIIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

Konnueckass mOBEpXHOCTh, 0OO0pa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyC: OCHOBaHME U BepIInHA, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBAHUSI U OOKOBast TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cheprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IIIoNalb

cepsl

6.4

N306paxkenue Ten BpallieHUs Ha MI0CKOCTU. Pa3BEépTKa MIMHIpA U KOHYca

6.5

KoMOuHnammu Tten BpalleHuss U MHOTOTPAHHUKOB. MHOTOIpaHHHMK, ONUCAHHBIN

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

6.6

6.7

[Tonsitne 06 o6béMe. OcHOBHBIE cBOMCTBAa 00bEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus w3 He€. OO0BEM IWIMHIpA,

koHyca. O0BEM mapa u miomaab cepol

HOIIO6HBI€ TCJIa B  TIPOCTPAHCTBC. CooTHoNICHHS MCXKAY IUIomaasasMu

MOBEPXHOCTEN, 00BbEMaMH MTOJOOHBIX TEI




6.8

Ceuenus nunuMHapa (mapajyieNbHO U NEPHEHAMKYJSPHO OCH), CEUEHHUS KOHyca

(mapasnienbHOEe OCHOBAHUIO U MPOXO/SIIEE YepPe3 BEPLUINHY ), CEUCHUS IIapa

6.9

6.10

BexTop Ha miockoctd M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mcilo. Pa3noxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
Bektopam. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

MPUMEHEHHUEM MIPaBUII ACUCTBUI ¢ BEKTOPaMHU

[IpssMoyrosbHast cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitime 3amaun B KOOpAuMHATax. Yrojl Mexay Bekropamu. CkalsspHOe
MMPOU3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCXKAY HNPAMBIMU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIpU PECIICHUHN I'COMETPHUICCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
ymeHue (GopMyIupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOUTH JI0KA3aTEIIbHbIC PACCy KICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHC HUCIIOJIL30BaATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHbIX
IIpOLECCOB 1 SIBJICHUU U IIpu pCUHICHUHA 3aa4, B TOM YHUCIIC U3 APYIrux
y4eOHBIX ITPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YHCIIO, LENOE YUCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
HoKaszaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOAYII0, PAlMOHAIBHOE 4YHCIIO,
MPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, AIrOpuT™ EBKIIMAA Npu peleHny 3a1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CYHCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupMeTHyeckass ~— Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  INPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
OIEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3%3, omnpenennuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IMapaMeTPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHHUS] MaTEMAaTHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUUM, TepBas W BTOpas NpPOU3BOJHAS (PyHKUMH,
reoMeTpHUecKuil 1 pU3NUEeCKHii CMbIC TPOU3BOAHOM, TepBoOOpa3Has,
OnpeAeNEéHHbId HMHTETpall; YMEHUE HaxOJuThb acCUMMOTOTHI TIpaduka
(YHKIMU; YyMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEIOBAHUS
(GyHKUIMHA, HAXOIUTh HAMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTEMaTUYCCKOT O aHaJIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pEIIeHUs B MPUKIATHBIX, B TOM YHCIE COLMUAIBHO-
SKOHOMHUYECKHX M (PU3NUYECKUX 3a7a9ax; HAaXOUTh TUIOIAN U 00 BEMBI
(Gury c moMoIIbI0 MHTETPaja; MPUBOJAUTH PUMEPHl MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T pepeHIInaIbHbIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, TOKa3aTenpHass W Jiorapupmuueckas (QyHKUIUH; yMEHUe
CTpOUTH TpadUKU U3YyYEHHBIX (DYHKIHMA, BBIMOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKLIUH, UCIIOJIB30BAaTh TPaPUKH ISl U3yUEHUS ITPOLIECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiate TEKCTOBbIEC 33/1a4M pPa3sHbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHUIO 3a/1a4d, MCCIIEI0BATh IIOJIy4YCHHOE PEIICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIHM C HCIIOIb30BAHMEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHblee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa,; yMEHHE MW3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO B Ta0/MIax, Ha
auarpammax, rpaukax, OTpakarolyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHUEM TIpadUUYecCKUX METOJIOB M JJEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JlMarpaMM pacCerBaHMS U JJUHEUHOW perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJOB; MPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, POpMYITy TMOHOM
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMMU: CIyyailHasi BeJIMYMHA, paclpeneieHue
BEpPOSITHOCTEH, MaTeMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHON BeNWYMHBI, (YHKIUU pacrupeiesieHuss Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeiesneHuid i pelieHus 3a1a4; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHSATUSAMH: COYETAHHE, TIEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE IPUMEHSITh KOMOMHATOPHBIE
(hakThl ¥ pacCyKIeHUsS ISl PEIICHHsI 3a7a4; OICHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JNBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
[apaJUIEIbHOCTD U MEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIy NPSMBIMHU, YTOJI MEXAY IPSAMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3aj7iay H3y4yeHHble (DaKThl U TEOPEMBI IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIN C IOMOLIBI0 NEOMETPUYECKUX IOHATHM U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajienenunesn, npu3Ma, nupamujaa, Gurypa U MOBEpXHOCTb
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUAbI, TPHU3MBI, KOHycCa, IIMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHUS] KOHYCa U IIWIMHAPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKUX QUTYP,
CaMOCTOSITENIbHO (OPMYJIUPOBATH ONpEeNieHUus U3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
KIaccupuKanuio (UTYp 1O PA3IHYHBIM TPHU3HAKAM, BBITIOIHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJOOHBIE PUTYPHI, B TOM YUCIIE B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHUS
MpU PEHICHUM 3aJ]a4; HAXOJIUTh N€OMETPHYCCKHE BEIWYHMHBI (IJIMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATBHOMN KU3HH, YMCHHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JJTMHA, YTOJ, IMJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOJIFHOTO MapaijieNienumesa, MUpaMHuIbl, PU3MBI,
HWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

o1I00HBIX GUryp
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YMeHune onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpaA IO
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpPAaMH; yMEHHE  MCIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh MOAXOAALIMM METOA s pelIeHHs 3ajauu;
IIOHMMAaHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl MAaTEMaTHUYECKUX OTKPBITHM POCCHUMCKOM W MHUPOBOU

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 Hucna u BIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

19 Pammonanbueie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JpOOM, TPOIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

13 Apudmerndeckuil KOpeHb HaTypaJbHOH creneHu. [leiicTBus ¢ apupMeTHIEeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM I1OKa3aTeIeM.
' CaoiicTBa cTENEeHU

15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTU4HbIE U HATYpaJIbHbIE JOrapH(pMbI

JlelicTBUTENbHBIE 4YKCHa. ApudMeTHUecKue Omepauuud C JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpuGnmxEHHbIC BRIYUCICHNUS, IPAaBUIIa OKPYTIICHUS, IPUKUIKA U OIICHKA
pe3yJbTaTa BEIYMCICHUN

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KomrnekcHeie yncna
2 VYpaBHEHUsI U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuna cucTeMbl IMHEWHBIX YpaBHEHHN. ONpeaennTens MaTpULbI
3 OyHKIMU U TpaduKu




@ynkuus, crnocods! 3aganus (yHkimu. ['padux ¢yHkumu. BzaumHo oOparHbie

3 ¢dbyukaun. UetHbie 1 Heu€THbIe QyHKIMU. [leprnonnueckne GyHKIUN
OO6nacth ompeneneHUs] U MHOXECTBO 3HadeHWi GyHkuumu. Hynu QyHkumu.
39 [IpomMexxyTKu  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIHMH.
' MakcuMymbl U1 MUHUMYMBbI (QyHkiuu. HaumGombliee U HavMeHbllee 3HAUYCHUE
(GYyHKINMU Ha TPOMEKYTKE
33 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazaTenpHas u orapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuid. CoiicTBa  (QyHKIHIA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCIIEIOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmMya CI0KHBIX MPOIIEHTOB
4 Havana matematuuyeckoro ananusa
4.1 [TpousBonnas ¢pyukiuu. [IponsBoaHbIE S71eMEHTAPHBIX (PYHKIIHIA
[IpumeneHune npou3BOJHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxxaenue HanboIbIlero 1 HAaMMEHbIIEro 3HaYeHUs QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKU
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannatsl u BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Maremartuka: anreOpa ¥ Havaja MaTeMaTHYECKOrO aHaln3a, TeOMETpHs.
I'eomeTrpust. 10-11 xnacc. Aranacsan JI.C., byty3oB B.®., Kagomies C.b. u
ap. AkmmonepHoe obmecTBo «M3marensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Meroanueckue pekoMmeHaanuu Kk yaeonuky Aranacsa JI.C. 10-11 kmacchr;
2. Iloypounoe manupoBanue k yueOuuky Atanacsa JI.C. 10-11 xmaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. bu6bmmoreka LJOK

2. Poccuiickas anekTpoHHas mkoia hitps://resh.edu.ru
3. https://uchi.ru/teachers/

4. http://www.fipi.ru/
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