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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUICANBHOT0, XapaKTepe OTpPaXEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (dopMa
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npohecCuOHABHOM NesSTENbHOCTH.

JlocTmkeHre LelMM OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

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 OKPYKAIOIIET0 MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCykAeHHs B XOJA€ PELICHUS CTEPEOMETPUUYECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromumxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIILJICHUS,
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-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYaIIUXCS B Kypce CTEPEOMETPUH MPOBOJUTCS 3a CYET PELICHUS 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMNOPOM Ha HAMISAHOCTH, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oO0ydeHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYydYarolUUXcs, pacuIupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga o0y4yenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IIJIOCKOCTH. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienurie]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJl MEXKIY IMPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHand, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH 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.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE pe3ybTaThl OCBOSHHUS MPOTpaMMBbl y4eOHOTO mpeameTa «MaTteMaThKay XapakTepu3yITCs:

I'paknanckoe BocnuTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKTAHCKOM MO3UIIMKM 00YUaIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCUHCKOTO
o01ecTBa, MPEICTAaBICHUEM O MaTEMAaTHICCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH, MPOLIETYD
IpaXIaHCKOTO oO0IecTBa (BBIOOPHI, OMPOCHl M TpP.), YMEHHUEM B3aUMOJICHCTBOBATh C COLMAIIBHBIMU HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UACHTUYHOCTH, YBAXKEHHUS K MIPOIIJIOMY M HACTOSIIIEMY POCCUUCKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXEHHSIM POCCHMCKUX MATEMaTUKOB U POCCHMCKOM MaTeMaTU4YECKON
IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHUKEHUN B IPYTHX HayKaX, TEXHOJIOTUAX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHUIMCKOTO Hapoaa; C(HOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 MOBEAECHHUS, CBS3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHKCHUW HAyKU U JEATEIbHOCTBIO YUYEHOTO;
OCO3HAHHMEM JIMYHOT'O BKJIAJIa B MOCTPOEHUE YCTOMYUBOTO OYayIIEro.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHpPY, BKJIIOYAs 3CTETHKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PEILIEHNM, PACCYKAECHHUM; BOCIPUMMYUBOCTHIO K MATEMATHUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS IPUMEHATh MAaTEMAaTHUYECKHUE 3HAHUS B MHTEpPEcax 3I0POBOTO M O€30MacHOro odpasa
KWU3HHU, OTBETCTBEHHOI'O0 OTHOIIEHUSI K CBOEMY 3J0pPOBBIO (3JI0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSATUU U
OTIbIXa, peryJsipHas (Qu3nyeckass aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, IPH 3aHSATUSAX CIOPTHUBHO-
03JI0POBUTEJILHOU JAEATEILHOCTHIO.

TpynoBoe Bocnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOIOOWS; HHTEPECOM K pasIuyHbIM cepam mpodeccrnoHaTbHON
JESTETPHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ MPHIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOp OymyIei
pod)eCcCuM U pPeaqnu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEeMaTHYECKOMY
00pa3oBaHHIO M CaMOOOPa30BaHUIO Ha TPOTSIKECHUU BCEH JKU3HHM; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEIICHUU
IIPAKTUICCKUX 3a7a4 MaTeMaTHUYCCKOW HAITPaBJICHHOCTH.

IJK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYPhI, TIOHUMAHUEM BIUSHUS COIMATHLHO-2KOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSIHHE MIPUPOTHOMN U COIIMAIBLHOM CpeJibl, 0OCO3HAHUEM I100aJILHOTO XapaKTepa SKOJIOTHIECKUX ITPo0JieM; OprueHTaIuen
Ha MPUMEHEHNE MaTEeMaTHUYECKUX 3HAHUMU JIJIs peleHus 3a/1ad B 00JaCTH OKPYIKAIOIIEH Cpebl, INIAHUPOBAHUS TTOCTYITKOB
1 OIIEHKHU MX BO3MOYKHBIX MOCIICICTBUI JJISI OKPYIKAOIICH CPe/Ibl.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
0OIIIeCTBEHHON MPAKTHUKH, MIOHUMaHUEM MaTeMaTHYeCKOW HayKu Kak cdepbl YeIOBEUYSCKOW JCATEILHOCTH, ITAroB e
Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHSI IIMBUIIN3AIIMH; OBJIaJICHUEM SI3bIKOM MaTeMaTUKHA X MAaTEMAaTHYECKON KyJIbTYpOH Kak
CpPEICTBOM TIO3HAHWS MHpPA; TOTOBHOCTBHIO OCYIIECTBJISATh TPOEKTHYI) W  HCCIIECIOBATEIbCKYI0 IEATECIHLHOCTD
WHIWBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMEeTHBIC Pe3yiIbTaThl OCBOCHHS INPOrpaMMBl y4eOHOro mnpeamera «MaTeMaTHKa» XapaKTEPH3YHOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMETbHLIMU OCUCMBUIMU, VHUBEPCANTbHLIMU KOMMYHUKAMUBHBIMU OeliCmMEUsIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU OCUCMBUSIMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmeus, obecneuusarom Gopmuposanue 6a306bixX KOCHUMUSHBIX NPOUECCO8
obyuarowuxcs (0ceoeHue Memooos NO3HAHUS OKPYICAIOWe20 MUpd, NPUMEHEHUe JOSUHEeCKUX, UCCIe008aAMenbCKUX
onepayuii, ymeHuii pabomams ¢ uHgopmayueti).

ba3oBble jornvyeckue 1eicTBUS:



BBISIBIIAATH U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKA MATEMAaTUYECKUX OOBEKTOB, HOHITHI, OTHOLIEHUN MEXTY
NOHATUSMH; (OPMYJIUPOBATH ONPEACICHUS MOHITHIA, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiAacCU(PUKALINY,
OCHOBaHMS J1s1 0000IIEHNS U CPaBHEHM S, KDUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, OPMYJIMPOBATH U MPEOOPA30BBIBAThH CYKACHUS: YTBEPIUTEIbHBIC U OTPULIATEIbHBIC, CIUHUYHBIE,
YacTHBIC U 00IIKE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTHUBOpPEUHs B (paKTaX, NaHHBIX, HAOIIONCHUAX U
YTBEPKICHHUSX; PEIaraTb KPUTEPHUH IS BBISBICHUS 3aKOHOMEPHOCTEW U POTUBOPEUMI;

JIeJIaTh BBIBOJABI C HKCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AaKIFOUEHU,
YMO3AaKJIFOUECHUH 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSTEIBHO JI0OKa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUU (MpsMble W OT MPOTHUBHOIO),
BBICTpAUBaTh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI U1 KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBO/IbI;

BBIOMpATH CIIOCO0 pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BApUAHTOB PEIICHMs, BRIOWpATh Haubosee
HNOAXOSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bLCKHe 1eiiCTBUS:

WCITOJIB30BaTh BOINPOCHI KaK HCCICAOBATEIbCKAA HMHCTPYMEHT TIO3HAHUS, (OPMYIUPOBATH BOIPOCHI,
duKcHpyIomme MPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOTO0 OOBEKTa, SIBJICHHS, IMPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXKTy OOBEKTaMH, SBICHUSMH,
IpoIeCccamu;

caMOCTOATENbHO (hopmynupoBaTh O0O0OOIIEHWS W BBIBOJALI 10 pE3yJibTaTaM MPOBENEHHOTO HAOIIOICHNUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

MIPOTHO3MPOBATH BO3MOYKHOE PA3BUTHE IPOIIECCa, a TAK)KE BBIIBUTATH MPEITNOI0KEHHS O €r0 Pa3BUTHN B HOBBIX
YCIIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBISBIISITH ASUIIMTHI HHPOPMAITUHU, JaHHBIX, HEOOXOIMMBIX IS OTBETA Ha BOIPOC U ISl PEIICHHS 3a]1auu;



BbIOMpaTh WHGOPMALMIO W3 MCTOYHHUKOB PA3JMYHBIX THUIOB, AaHAJIW3UPOBaTh, CHCTEMATHU3UpPOBATh U
MHTEPIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYpUpPOBaTh HHGOPMAIIUIO, IPECTABIATH €€ B Pa3IMUHBIX (JopMax, WITIOCTPUPOBATH TpadUIecKH;
OILICHUBATh HAAEKHOCTh HH(OPMAIIUHU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

2) Vuusepcanvhvle KOMMyHUKamugHble Oelicmeus, 00eCnevusaiom coopMUpo8aHHOCMb COYUATIbHbIX HABLIKOG
00YYaAOUUXCHL.
OO0menne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCJIOBHUSIMU U IEJISAIMH OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 X0y PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIbTAT;

B XOJ€ OOCYXKIEHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYKJIaeMOM TeMbl, MPOOJEMBbI, pelIaeMor 3aJayH,
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa MOUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUSI C CYXICHUAMH JIPYTHX
YYaCTHUKOB JIMajora, OOHapy»XUBaTh pa3iMuMe M CXOJICTBO TMO3UIMI; B KOPPEKTHON (opme (opmMynupoBath
pa3HOrIacus, CBOM BO3PAXKEHUS;

MPEJCTABIATh PE3YIbTAThl PEUICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIIECIOBAHMS, TPOEKTA; CAMOCTOSATEIILHO BHIOUPATH
dbopmaT BBICTYIUICHUS ¢ YUETOM 3a]1ay IPE3CHTAIIMU U OCOOCHHOCTEN ay IUTOPUH.

CorpyaHuyecTBo:

NOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBHIyaJIbHOM paObOThI MPU pEIIeHNN YUYeOHbIX 3a/1ay;
OPUHUMATh LI€Jb COBMECTHOM IESATENbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOM paboOThbI, pacrpenessTh
BUJIbI padOT, JOTOBAPUBATHCA, 00CYkKAATh MPOIIECC U PE3yIbTaT padOThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;
y4acCTBOBaTh B TPymHmoBbIX ¢dopmax padboThl (0OCYykIeHHs, OOMEH MHEHHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBITMOJIHATH CBOKO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JACWUCTBUA C APYTMMHU UYJ€HAMH KOMaHJbI; OLCHUBATh
KayecTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHIM, CHOPMYITMPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBUSL.

3) Vuusepcanvhvie pecynamuenble oeticmsus, 0becnevusaron opmuposane CMolCLo8blX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG IUYHOCTU.
Camoopranusanus:



e COCTaBIIAATH IUJIaH, AJITOPUTM PEILICHUS 3a7a4u, BHIOMPATH CIIOCO0 PEHIeHUs C YYETOM UMEIOIIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BJIQJICTh HABBIKAMHU I1O3HABATEIBHOU pe(deKCHMM KaK OCO3HAHUS COBEPUIAEMBIX JEUCTBUM M MBICIUTEIbHBIX
MIPOIIECCOB, UX PE3YJIbTATOB; BIIAJETh CIIOCOOAMU CaMONIPOBEPKH, CAMOKOHTPOJISI MpOliecca U pe3yJibTaTa pelICHUs
MaTEMaTUYECKON 3aJa4H;

e TMPEABUACTH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 33]]a4i, BHOCUTh KOPPEKTUBBI B ICSITEIHLHOCTh
HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX OMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHHMBATh COOTBETCTBHUE PE3YJIbTaTa IEIH U YCIOBHUSIM, OOBSICHATH MPUUYUHBI JOCTUIKEHUS WM HEIOCTHUKEHUS
PEe3yJIbTaTOB JIECSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMast, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHHM U CIIEICTBUS U3 HUX IPH PEIIEHUH T€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHIATUSAMU: MAPAIIIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH.

KnaccuduimpoBaTe B3aMMHOE pacioioKeHUE NPSAMBIX U MJIIOCKOCTEHN B MPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JBYTPAHHBIN YTOJl, TPaHU JBYTPAHHOTO yTJia, peOpo ABYTPAHHOTO YIJia; JTUHEHHBIN yroi
IBYTPAHHOTO yTJIa; rpajyCcHas Mepa ABYI'PAaHHOIO yTJa.

OnepupoBath MOHITUAMU: MHOTOIPAHHUK, BBIMTYKJIBIM U HEBBITYKJIbI MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPAHHUKA,
MPaBUJIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TUPaMUJIa; MPU3Ma, MPSIMOYTOIBHBIN Mapajuiejenunea, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBAaHMS i KiaccU(UKAUU (BBITYKJIbIE W HEBBITYKJIbIC
MHOTOTPAHHUKH; TPaBUIIbHbIE MHOTOTPAHHUKHU; MPSMbIE U HAKJIOHHbIE TPU3MBI, MTapaslIeeuIe bl ).



OnepupoBaTh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHIMIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ CJIEIOB.

CTpouTh CEYE€HHs] MHOTOTPAHHUKOB METOIOM CIIE€JOB, BBINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PHUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HaXOXXJEHUE T€OMETPUYECKUX BEJIMYMH MO 00pasliaM WM aJlropuTMam, MPUMEHss U3BECTHBIC
AHAJTUTHUYECKUE METOJbI MPU PEIICHUH CTAaHAAPTHBIX MATEMAaTHYECKUX 337a4 Ha BBIYMCIICHHE PACCTOSIHUI MEXY IBYMS
TOYKaMU, OT TOYKH JI0 IPSIMOi, OT TOUKH JI0 IUNTOCKOCTH, MEXK]TY CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaXOXJEHHUE TE€OMETPUYECKUX BEIMYMH MO 00pasiam MW ajiropuTMam, MPUMEHss U3BECTHBIC
AHAJIMTUYECKUE METOAbl MPHU PEIICHUM CTAaHJAPTHBIX MATEMaTUYECKUX 3aJad Ha BBIYUCIEHUE YIJIOB MEXIY
CKPELIMBAIOIIMMHUCS NPSIMBIMU, MEXAY IIPSIMOM U INTIOCKOCTBIO, MEXY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Brruucnars 0o0bEMBI U TIIONMIAAN MOBEPXHOCTEM MHOTOTPAHHUKOB (MpH3Ma, MUpaMUjia) ¢ MPUMEHEHUuEM (popmy;
BBIYMCIITh COOTHOILIEHUS MEXKY IUIOIIAIIMH IOBEPXHOCTEN, 00bEMAMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CHMMETPUU; LIEHTP, OCh U INIOCKOCTh
CUMMETPHUU QUTYPBI.

N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HHPOPMALIMIO O MPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax,
MIPE/ICTABICHHYIO HA YEPTEXKAX U PUCYHKaX.

[IpumensaTh reoMeTpudeckre (GakThl AJIs PEIICHUsS CTEPEOMETPUUYECKUX 3aad, IPEIoIaraloluX HECKOJIBKO IaroB
pellIeHus1, €ClIi YCIOBHs PUMEHEHUS 33/1aHbl B sIBHOU (hopme.

[IpuMeHATh TpoCTEHIINE NPOrPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPH PEIICHUH
CTEPEOMETPUYECKHUX 3a/a4.

[IpuBoAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U KU3HHU, PACIIO3HABATH MPOSIBIEHNE 3aKOHOB
Tr€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh MOTyYeHHBIE 3HAHUS HA TPAKTUKE: AHATM3UPOBATH peAJIbHbIE CUTYalluU U IPUMEHATH U3YUEHHbIE IOHSITHUS
B IPOLIECCE TOUCKA PEIIeHUs] MaTeMaTHYecKu C(HOPMYIHPOBAHHON MPOOJIEMbI, MOJETUPOBATh peajbHbIe CUTyalluu Ha
A3bIKE TEOMETPUHU, UCCIEA0BATh MOCTPOECHHBIE MOJIENN C UCTOJIB30BAHMEM T€OMETPUUYECKUX MOHATHIA M TEOpEM, armapara
anreOpbl; pelaTh NPakKTUYECKUE 3a7a4l, CBSI3aHHbIE C HAX0XK/IEHUEM F€OMETPUYECKUX BETUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Konrposbubie IIpakTHyeckue
n/m NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4AN
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHeThe . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTh NPSAMBIX H IIIIOCKOCTEN
I1
3 epHeHHHIfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/H6S9B2H3C
IUIOCKOCTEH
VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 https://m.edsoo.ru/V1P7V40O5P
5 MHororpanHHuku 11 https://m.eds00.ru/H4T8T003J
6 OOBEMBI MHOTOTPaHHUKOB 9 https://m.edsoo.ru/MOU7P9J8N
I1 :
7 OBTOPCHHE: CCHCHITL, PacCTOAHIA 1 4 1 https://m.edsoo.ru/Y0B4Q4U6W
yTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcCHOBHBIE OHSATHS
CTCPEOMETPHUU: TOUYKA, TIPSIMAs,
IJIOCKOCTh, MPOCTPAHCTRO.
[TpaBuia nzobpakeHus Ha
PUCYHKaX: U300pakeHUs
IUIOCKOCTEH, MapajuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U mI0CKOCTb

https://m.edso00.ru/S0S2Y902Z

https://m.edsoo.ru/N8V5J9H6P

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIOMIUECS
psiMasl U MJI0CKOCTh

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C
MHOTr'OrpaHHUKamMu,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKLMOHHBIX
yepTekax

https://m.edsoo.ru/N4W710A5S

HauanpHabie cBenenns o kyoe u
MIAPAMUIE, UX Pa3BEPTKU U

https://m.edsoo.ru/D3G0U4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

monen. CeueHus
MHOTOTPaHHUKOB

HavansHbie cBeieHNS 0 KyOe U
NApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOTOT'PaHHHKOB

https://m.edsoo.ru/C7R7N3P7Z

10

11

12

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

[TonsaTHe 06 aKCHOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsaTHe 06 akCHOMaTHYECKOM
MIOCTPOEHHH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 aKCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnonoxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroIuecs,
napajiesibHble U
CKpEILMBAIOIINECS PSIMbIE

HapaJ'IJ'IeJ'ILHOCTL IMPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC:

https://m.edsoo.ru/Y5R6S2W4D

https://m.edsoo.ru/X4H7V6K7P

https://m.edso0.ru/Y1T1U8Y5S

https://m.edso0.ru/U9F1IN7T3X

https://m.edso0.ru/Q4H1S4S9C

https://m.edsoo.ru/BOHON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

MapajyieabHbIE MIPSMbIC B
MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/U4B514D00O
[TapamienbHOCTB IPSIMOU U
TUIOCKOCTH
v

14 TIBL € COHANPABTICHHBIMH https://m.eds00.ru/O9F7F7S7L
CTOpOHAMHU
%

15 FOI NG TIPAMBIMIL B https://m.edso0.ru/M2W6EKAM1C
MPOCTPAHCTBE
Yron me

16 FOI MEXCLY HIPAMBIMH B https://m.edsoo.ru/U4P7UONSC
MPOCTPAHCTBE
I1 i:

17 APAILICTILHOCTD TIOCKOCTEN https://m.eds00.ru/W5I1H7V1H
napasuiesIbHbIe TUIOCKOCTH
Croii

18 porersa rv[apaﬂHeHLHHX https://m.edsoo.ru/\V3C9AOLOE
TUIOCKOCTEH
[Ipocreiimme

OCTPaHCTBEHHBIE a

19 HPOCTPAHCTBEHHbIC UIYPEI H https://m.edsoo.ru/K2B6X6Z6F
TUIOCKOCTH: TETPadp, KyoO,
napaIesIeIIe,|

20 [TocTpoenwne ceuenuit https://m.edsoo.ru/C3U4V3I5K

21 [TocTpoenue ceuenuii https://m.edsoo.ru/\VV0J4J9P1L
KonTponbhas pabota no teme
"IT e OCKOC

22 PAMBIE H TLTOCKOCTH B https://m.eds00.ru/L 418D3P1]

npoctpaHcTse. [lapamiensHOCTb
MPSIMBIX U IJIOCKOCTER"



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J

23

[lepnieHIUKyYIAPHOCTD NPSMOM U

IJIOCKOCTH: TepIEeHINKYIISIpHbIC
MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/G9L6L7U1I

24

[IpsiMble apasienbHele U
MEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

https://m.edsoo.ru/N20302C3R

25

26

[IpsimMble napasnienbHble U
NEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/ESE5Z5R4W

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepneHauKyISIPHOCTH
IIPSIMON U TUIOCKOCTH

https://m.edsoo.ru/E6R4R20Q2]

28

29

Teopema o npsamon
MEPIEHANKYISIPHOM MIIOCKOCTH
Teopema o npsamon
NEPIEHIUKYIISIPHOM INIOCKOCTH

https://m.edso00.ru/S8U6G904R

https://m.edsoo.ru/L7F8S016D

30

Teopema o npsmon
MEePIEHANKYISPHOM MIIOCKOCTH

https://m.edsoo.ru/0O7L4V3D6U

31

[IepneHuKysip U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUAE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/R7P7D2B2Z

32

[lepnieHqUKyIsAp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUAE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edso0.ru/\V701R9G6M



https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M

33

[lepnieHquKysp U HAKJIOHHBIE:

pacCToOAHUEC OT TOYKHU 0
IIJIIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

https://m.edso00.ru/S0Q9Z5D9X

34

[lepnieHquKysAp ¥ HAKIIOHHBIE:

pacCToAHrEC OT TOYKH OO
IIJIIOCKOCTH, paCCTOAHUE OT
HpﬂMOﬁ J0 IINIOCKOCTH

https://m.edso00.ru/S6G8J9U00

35

36

37

VYIIIBl B IPOCTPAHCTBE: Yol
MEXIy NPSMOM U IIOCKOCTBIO
JIByrpaHHbIN yrou, TUHEHHbII
yroJl IByTpaHHOTO yria
JIByrpaHHbIN yrou, TUHEHHbII
yroJl IByTPaHHOTO yria

https://m.edsoo.ru/Z4J2EQW3F

https://m.edsoo.ru/COX9F9B1H

https://m.edsoo.ru/A3Y2P8PIR

38

[lepneHuKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/Z1L1L4W00

39

[lepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/F3K7G7B3Z

40

41

[lepnieH MKy ISIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEN

Teopema o Tpéx
MEPIEHIUKYIISIpax

https://m.edsoo.ru/P0Q7H2S4U

https://m.edsoo.ru/Y8YOR3X7G



https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G

42

Teopema o Tpéx
MePIEeHIUKYIISIpax

https://m.edsoo.ru/F8W6G114K

43

44

45

46

47

48

49

Teopema o Tpéx
MepHeHIuKyIspax
KonTponbnas pabora no Temam
"TlepneHIUKYJISIPHOCTD PSIMBIX
U wiockocTer" u "YTribel MexIy
MPSIMBIMU U TIOCKOCTSIMU"

[lonsiTe MHOTOTrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAaHHUKA

IIpusma: n-yronpHas npusma;
IPaHU U OCHOBAHUS IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs [IPU3MBI;
OOKOBast ¥ MOJTHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamenenurnen,
IIPSAAMOYTOJIbHBIN
NapajuleIeIuIe ] U €ro CBOMCTBa

[Inpamupa: N-yrompHas
NApaMuJia, TPaHu U OCHOBAHUE
NUpaMu/Ibl; O0OKOBas U MOJIHAS
IIOBEPXHOCTD ITUPAMU/IBI;
IIpaBUJIbHASA U yCCUEHHAs
nrpamMuaa

IIpaBUIBEHBIE MHOTOTPAHHUKHU:
MIOHATHE IIPABUIIBHOTO

https://m.edsoo.ru/E7W7R1N8K

https://m.edsoo.ru/X5U3G6K5F

https://m.edso0.ru/K4P319C8T

https://m.edsoo.ru/B5V5V7J1J

https://m.edsoo.ru/O1Y5N7C5G

https://m.edsoo.ru/EOP3T7B8Q

https://m.edsoo.ru/P5D7S5W2N



https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N

50

MHOTI'OrpaHHHUKa, IMpaBUJIbHAA
IIpU3Ma U NpaBUIIbHAS
NUpaMyU/a; IpaBUiIbHAs
TpeyroJibHas MUpamujia u
IIPAaBUIIBHBIN TeTpasap; KyO
IIpencrasnenue o MpaBUIIbHBIX

MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

https://m.edsoo.ru/Q1D7D1T8B

51

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpUSL OTHOCUTEIILHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
OneMEHTh CHMMETPUH B
NUpaMuIax, napajesienuneaax,
IIPaBWJIBHBIX MHOTOI'PAaHHUKAX

https://m.edsoo.ru/H6H3K8Y2V

52

Briuncienune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMAroHalu, yTJbl

https://m.edsoo.ru/V6G2M2X5J

53

IImomanes OOKOBOI
MMOBEPXHOCTHU U MOJHON
MTOBEPXHOCTHU MPSMOMN TTPU3MBI,
IJIONIaJb OCHOBAHUI, TEOpEMA O
OOKOBOI TOBEPXHOCTH MPSMOMA
MIPU3MBI

https://m.edsoo.ru/Q7L2K9F3R

54

ITomane OOKOBOI
MOBEPXHOCTU U MIOBEPXHOCTH
MPaBWJIbHON MUpaMUBbI,
TeopeMa o IUIO0IIAIH OOKOBOM
IIOBEPXHOCTU YCECUEHHOU

MU PAMMU/IBI

https://m.edsoo.ru/Y9D4A9IMOX



https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X

KonrponsHas pabora o Teme

55 1 https://m.eds00.ru/S1S1U3I3Y
"MHuororpaHHuku"
56 [Tonsarue 06 006BEMe 1 https://m.edsoo.ru/S8H2N6170
57 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/V8Q5A2P2L
58 O0BEM nupamMubl 1 https://m.edsoo.ru/Y1Z6B618C
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/R6WOV8I3N
60 O0BEM nupamMubl 1 https://m.edso00.ru/J1V612C7M
61 O06BEM TPU3MBI 1 https://m.eds00.ru/Z0E6G9A8Q
62 OO0BEM TTPU3MBI 1 https://m.eds00.ru/T6P703L5M
63 O06BEM TPU3MBI 1 https://m.edsoo.ru/M5G4J509U
64 KOHT];[_)OHI)H:”I pabora 1o reme 1 https://m.eds00.ru/GOPOS7M6B
"OOBEMBI MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IICHNE
65 CHCTEMATH3AIA 3Hai{ - 1 https://m.edso0.ru/C2R7A6B1E
[ToctpoeHue ceueHuii B
MHOTOTPaHHHKE
IToBTOpenue, 0600IIEHNE
CUCTEMAaTH3aIIHsI 3HAHHH.
Brrunciienue paccTosiHuiA:
66 MEXy ByMs TOYKaMH, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JIO MPSIMO#, OT TOYKH JI0
TJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast koHTpobHAs paboTa 1 https://m.eds00.ru/O6W904C4F
IToBTOpenue, 0600IEHNE
68 CHCTCMATHIALIL SHAHMIH. 1 https://m.eds00.ru/C6J1P206S

Brruncienue YTJIOB: MCKOY
CKpCHIUMBAIOIIUMUCSA ITPAMBIMH,



https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

MEXy NPSAMOM U IIJIOCKOCTBIO,
JBYTPaHHbIX YIJIOB, YIJIOB
MEXy TUIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTarTa
7 ['eometpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
. [TpuMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATHSMM: NApaJUIEIBHOCTh U IMEPHEHIUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
-4 KnaccugumupoBars B3anMHOE PacIioIOKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh HOHATHAMM: ABYT'PaHHBIHN yroj, TpaHu IByTPaHHOTO yIIa,
7.5 pebpo BYrpaHHOrO yrjla, JIMHEWHBIM yroia JBYIpaHHOTO YIJa,
rpajycHas Mepa JBYI'paHHOI'O yria
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBITYKJIbI M HEBBITYKIIbIN
7.6 MHOTOTpaHHUK, 3JIEMEHTBI MHOTOTpaHHHKa, TIPaBUJIBHBIH
MHOT'OI'PaHHHUK
27 Pacrnio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (MMpamuja, NMpu3Ma,
' MIPSIMOYTOJIHHBIN MapajuieNIenume], Kyo)
KnaccupunupoBate MHOTOTpaHHUKH, BBIOMpas OCHOBAHUS  JUIS
- KjJaccupukanuy  (BBIMYKJIBIE M HEBBINYKJIble  MHOTOTPAHHUKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TIPSIMBIE ¥ HAKIOHHBIE IPH3MBI,
napaiesIenuIe bl)
- OnepupoBaTb  HOHSTHUAMHU: CeKymias  IUIOCKOCTb,  CEYEHHE
' MHOT'OI'PaHHHKOB
210 OOBACHATH TNPHUHLMIBI TMOCTPOCHHUS CEUEHWH MHOTOIPAaHHHMKOB,
' UCTIOJb3Ysl METOJ CIIEJIOB
CrpouTh Cce4eHHUs MHOIOI'DAHHHKOB METOJOM CIJIEJIOB, BBINOJIHATh
7.11 (BBIHOCHBIC) TUIOCKHE YEpTEeXKM M3 PHCYHKOB MPOCTBIX OOBEMHBIX

buryp: BUI CBepxy, COOKY, CHU3Y




7.12

Pemiate 3a1a41 Ha HAXOXKICHHUC r’COMCTPUICCKUX BCIIMYHH 10 06pa3uaM
WX aJIrOPpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYCCKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC rCOMCTPHUICCKUX BCIIMYNH I10 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a7a4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnuMpamuga) C HOpUMeHeHHeM  (GOpMyll,  BBIYUCIATH
COOTHOIIECHUS MEX/Ty TUTONIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHHUKOB

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

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUH (PHUTYPBI

7.16

7.17

7.18

7.19

W3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpuMeHsTH reoMeTpuUecKre GakThl AJIS PEHICHUs! CTEPEOMETPUIECKUX
3ajad, MPEANOJIAralolINX HECKOJIbKO IIAroB PEIIEHUs, €CIH YCIOBHS
NpUMEHEeHUs 3aJ]aHbl B IBHOH (popme

[TpuMeHATh TpOCTEMIINE MPOTrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHMKAI[IOHHbIE CHUCTEMBI MpPH PEIIEHUH CTePEeOMETPUUYECKUX
3a1a4

[TpuBOIMTE IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U

KN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh TMOJy4YEHHbIE 3HAHUA HA NPAKTUKE: AHAIW3UPOBATH
pealbHbBle CUTyallud M INPUMEHATh HU3YYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeIIeHUsI MaTeMaTH4ecKH CcGOPMYIUPOBAHHON MPOOIEMBI,
MOJECJINPOBATh pealbHbIE CUTYaLlMH Ha S3bIKE T€OMETPHUU, UCCIIEN0BATh
IIOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I€OMETPUUECKUX MOHATUN U
TeopeM, armnapara areOpbl, perarh NPaKTHUECKUE 3a7auu, CBI3aHHbIE

C HAXOXXACHUEM I'€COMCTPHUICCKUX BECJIIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, IpsMasi, IIOCKOCTb, POCTPAHCTBO.
[lonatne 00 aKCHMOMAaTUYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHHWE TpSIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
IapajuleJbHble W CKpeuuBaromuecs mpsaMble. [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: TETPadIp, KyO, apauieNenuie/1, TOCTPOCHUE CEUCHHI

7.3

7.4

IlepneHIUKYIAPHOCTE NPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISIPHBIE IPSMBIE B
MIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
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 MPSIMOM 10 TIIOCKOCTH, MPOEKLUs (PUTYPBHI HA IIIOCKOCTh. [leprneHaAnKyIsipHOCTh
IUIOCKOCTEM: MPHU3HAK MEPIEHAMKYJIPHOCTH JBYX ILUIOCKOCTEH. Teopema o Tpéx
NEepIEHIUKYIIIpax

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
puU3Ma, TPaHU U OCHOBAHMSI MPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapaytenenurnen, MIPSIMOYTOJIBHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: N-yronpHas nupamMuna, TpaHd U
OCHOBaHHUE NMUPaMU/JIbl, OOKOBasI U MOJIHAsA NOBEPXHOCTh MUPAMU/Ibl, IPAaBUIbHASA U
yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOTOTPaHHHUKU: TOHATHE MPABUIBHOIO MHOIOIPAaHHUKA, MPaBUJIbHAS MPU3Ma H

IIpaBUJIbHAs MUpaMUJa, I[PAaBWIbHAS TPEyrojibHas NUPAMUAA U IIPaBUIIbHBIN




7.5

7.6

1.7

TeTpa’sp, KyO. IIpenctaBieHue O NpPaBWIBHBIX MHOTOTPAHHUKAX: OKTa’[p,

AOACKadAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOfI,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTpPUU B nupaMujaax, Imapajiiejacnuieaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Boluncnenue 31neMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJNHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHMH, TeopeMa 0 60KOBOM MOBEPXHOCTH MPsMOii 1Tpu3Mbl. [Lmomiaas 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPAaBWJIBHON MNUPAMU[BI, TEOpPEMa O ILIOIIAIN

yceuénHoii nupamubl. [Toastie 06 06bpéme. OOBEM MUPaMUIBI, TPU3MBI

HO,Z[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAYy  IUIOIaAAMU

[IOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBI CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPEOOBAHUA K MPEAMETHBIM pe3yJbTaTaM

NpoBepPsIeMOro  OCBOEHHUsSI OCHOBHOII 00pa3oBaTe/IbHOI POrpaMMbl CpeIHero
TpeGoBaHus o0mero odpasoBanus

Brnanenne meronamMu JOKa3aTelbCTB, allOPUTMAaMU pELICHUS 3a/ady;
yMeHHe (OpMyYIMpPOBaTh M ONEPUPOBATH MOHATHSIMH: OIpPEIEICHUE,
aKCHOMa, TeopeMa, CIECACTBUE, CBOWCTBO, NMPHU3HAK, JOKA3aTEIbCTBO,
PaBHOCHUJIbHBIE (bOpMyIIUPOBKH; MIPUMEHSTH Ux; yMEHHE
¢dopmynrpoBaTh 00paTHOE U TMPOTHUBOMNOJIOXKHOE YTBEP)KICHHUE,
MIPUBOJAUTh TPHUMEPbl M KOHTPOPHUMEPHI, HCIOIB30BATH METOL
MaTeMaTUYeCKOW UHAYKIUH; IPOBOJUTD JI0KA3aTEIIbHBIE PACCYKIACHUS
IIpU  pElIEHWM 3a]a4, OLEHUBATHh JIOTUYECKYI0 IPABUIBHOCTH
pacCyKJIeHHI; YMEHHME OIepUpOBaThb IOHATUSAMU: MHOXECTBO,
ITOAMHOKECTBO, OINEpaly HAJl MHOKECTBAMM; YMEHHE HMCIIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapar JJid ONKMCAHMUS  pealbHBIX
IIPOLIECCOB U SIBJICHUW W IIPU PELICHUH 3a7ad, B TOM YHUCIIE U3 IPYTUX
yU4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATD MOHIATUAMU: T'pad), CBA3HBINA

rpad, nepeBo, NHKJI, Tpad HA IUJIOCKOCTH; YMEHHE 3aJaBaTh U




OIMCBIBATH TPadbl pa3IMYHBIMU CIIOCOOAMU; UCTIONB30BAThH Tpadbl MpU

PEIICHUHU 3a1a4

VYMeHue oneprupoBaTh MOHATUAMU: HAaTypaJlbHOE YUCIIO, LIEJI0€ YHCIIO,
CTETEHb C LIEJIBIM [10KA3aTeNeM, KOPEHb HaTypalbHON CTENIEHH, CTETIEHD
C palUMOHAJIbHBIM IIOKa3aTeJIeM, CTeNeHb C JAEeHCTBUTEIbHBIM
mokaszatesieM, JiorapuM dMcia, CHHYC, KOCHHYC U TaHTEHC
IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOIYJI0, PAallMOHAIbHOE YHCIIO,
UppalMOHAJIBHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  LIEJBIX,
palMOHANBHBIX, JCUCTBUTEIBHBIX YMCENI; YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEJIMMOCTH, HAUMEHBIINNA OOIIMI AETUTENb U HauMEHbIlIEe
of1iee KpaTHOe, aIrOpUTM EBKIIMAA npu peleHuy 3a1a4; 3HaKOMCTBO
C pa3jIMYHbIMM NO3UIMOHHBIMM CHUCTEMAMU CUHCJIECHMS; yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BbIPAXKEHUN CO
CTETIeHsIMH U Jiorapudmamu, mpeodpa3zoBaHus APOOHO-PATUOHATBHBIX
BBIPQ)KEHUI; YMEHHE ONEepUpOBaTh MOHATUSAMU: MOCIEI0BATEIbHOCTD,
apupMeTHyecKasi ~ TPOTpeccusi,  T'eOMETpHYecKass  Iporpeccus,
OeckoHeuyHO YyObIBalollass TreoMeTpudeckas Mporpeccus; yMeHue
3a/aBaTh  IOCJIEJJOBATEIbHOCTH, B TOM YHUCJIE€ C IOMOILBIO
PEKYppeHTHBIX  (OpMyJ;  yYMEHHME  ONEpPHpPOBATh  MOHATHIMMU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIA, MOAYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, popMa 3alMCH KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass W anreOpanyeckas), YMETh
MIPOU3BOIUTH apuPMeTHYECKHEe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMH;
MPUBOJUTL  NPUMEPHl  HCIONb30BAHUS ~ KOMILJIEKCHBIX  YHCEN,
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpHUILIbl, T€OMETPUYECKHI CMBICIT OTPEAEeTUTENS

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIE, HPPALIMOHAIIBHEIE,
noKa3aTebHble, CTETIEHHBIE, JIorapu(MUYecKre, TPUTOHOMETPUYECKHe
YpaBHEHHs W HEpPAaBEHCTBA, HUX CHUCTEMbI; YMEHHE OIIEpUpPOBaTh
MOHATUSIMH: TOXKJECTBO, TOKIECTBEHHOE MPpeo0pa3oBaHue, ypaBHEHHUE,
HEpPABEHCTBO, CUCTEMAa YPABHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
YPAaBHEHUH, HEPABCHCTB M CHUCTEM; YMEHHME pelaTb YpaBHEHUS,
HEPABCHCTBA M CUCTEMBI C IOMOIINBIO PA3IUYHBIX NMPUEMOB; PEIIATh
YPAaBHEHUsS, HEPABEHCTBA U CHUCTEMBl C I1ApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJIS PEIICHU MAaTEMATHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU




YMeHue omnepupoBaTh MOHATUAMH: (QYHKIMS, YETHOCTH (DYHKIHH,
HNEePUOAMYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (QYHKIMH, HAOOJIbIIIee ¥ HAUMEHbIIIEe 3HAYCHUS
GYHKIIMM Ha TIPOMEXKYTKE, HENpepblBHAsS (QYHKIHS, AaCHUMIITOTHI
rpadpuka (yHKIOUM, TepBas M BTOpas MPOU3BOAHAA (PYHKIUH,
T€OMETPUYECKUI U PU3HMYECKUI CMBICI ITPOM3BOHOM, IepBOOOpasHasi,
OTIpeNeNIEHHBIA MHTETpall; YMEHHWE HAXOAWUTh ACHUMITOTHI Tpaduka
(GYHKIIM; yMEHHE BBIYHUCIATH IPOU3BOJIHBIE CYMMBI, POU3BEICHHS,
YaCTHOTO W KOMITO3UITNH (PYHKIIMI1, HAXOAUTh ypaBHEHHUE KacaTeIbHOU
K Tpaduky GyHKIUH; yMEHHE HaXOAUTh MPOU3BOIHBIC FIEMEHTaPHBIX
(GYyHKIMHA; YMEHHE HCIOJIb30BATh IMPOU3BOAHYIO IS HCCIICIOBAHHUS
(bYHKIMIA, HAXOUTh HAHOOJIBIINE U HANMEHBIINE 3HAYCHUS (YHKIIHIA;
CTpOUTh TpaUKd MHOTOWIEHOB C WCIIOJIb30BAaHUEM armapara
MaTeMaTU4eCcKOro aHaIu3a; IPUMEHSTh POU3BOAHYIO IS HAXOKICHHS
HAWIy4IIero pEIIeHUs B TNPHUKIATHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMUYECKUX M PU3MYECKUX 33a/1a4aX; HAXOAUTH IUIOIIAU U O0BEMBI
¢bury ¢ momMomp WHTErpaia; MPUBOAUTH TPUMEPH MATEMAaTHIECKOTO

MO/JIEIMPOBAHUS ¢ TOMOILBIO AU depeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIUM, oOpaTHas
¢GbyHKIMA, KOMOO3UIMS (QYyHKIUH, TUHENHHas (QyHKIMS, KBaApaTH4YHAS
GyHKUMA,  pauMOHanIbHAas  (QYHKUUS,  CTENeHHas  (YyHKLuS,
TpUrOHOMETpHUUecKne (yHKUIKUH, OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKIMH, TOKa3aTenbHass W Jorapupmuyueckas (QyHKIUH; yMEHUE
CTpOUTH TpaduKU U3YUYEHHBIX (YHKIHH, BBIIOJIHATH PEOOpPa30OBaHUS
rpaduKoB (YHKIUH, UCTIONB30BaTh TpapUKH ISl U3yYEHUS MTPOLIECCOB
Y 3aBUCUMOCTEH, NP PELIeHUH 3a/1ad U3 JAPYTruX y4eOHbIX MPEIMETOB
U 33724 U3 peajbHOM JKWU3HU; BhIpakaThb (OpMysIaMH 3aBUCHUMOCTHU
MEX/1y BEJIMYMHAMM; HCIIO0Ib30BaTh CBOMCTBA U rpa@uKu QyHKIUH 115
peleHus ypaBHEHUH, HEpPaBEHCTB U 33]1a4 ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPJAWHATHOM ITOCKOCTM MHOXECTBA PpEIICHWH ypaBHEHU,

HEPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33aJay Pa3HBIX TUIOB (B TOM 4HKCIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCITyT, HAJIOTH, 331a4 U3 00JIACTH yIPaBICHUS THUYHBIMHA H CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U UX

CHUCTCMBI MO YCJIOBHUIO 3a1a4d, UCCICAOBATL MOJYUCHHOC PCIICHUC U




OLIEHUBATh MPABIONOA00HOCTh PE3yNbTAaTOB; YMEHHE MOJIEINPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUA,
YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBl II0 YCIOBHUIO 33Ja4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJCIHM C HCIIOIb30BAHMEM allapara

anreOppl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: CpeaHee apupMETHIECKOoe,
MearaHa, HauOoJblllee ¥ HauMEHbIIee 3HAUCHUS, pa3Max, AUCIEepPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCJIOBOr0 HabOpa; yMEHHE H3BJICKATh,
WHTEPIPETUPOBATh MH(OPMALINIO, TPEICTABICHHYIO B Ta0NMIax, Ha
nuarpaMmax, rpadukax, OTpakarollyro CBOMCTBA peaibHBIX MPOIIECCOB
U SBICHUHN; NPENCTaBISTh HHPOPMAIMIO C TOMOMIbIO TabIuIl U
IUarpaMM; HCCIIEIOBAaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHUCJE C
MpUMEHEHHEM TpadUyecCKUX METOJIOB M OJEKTPOHHBIX CPEICTB;
rpauYecKkd HCCIIEeI0OBaTh COBMECTHBIE HAONIOJACHUS C ITOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccuu

YMeHue onepupoBarh MOHATUSAMU: CIy4YalHBId ONBIT M CIly4alHOE
COOBITHE, BEPOSTHOCTH CIY4alHOTO COOBITHS; YMEHHUE BBIUUCISATH
BEPOSATHOCTh C HCIOJIb30BAaHUEM TpapHUUECKUX METOJOB; MPUMEHSThH
(OpMyIIbI CIOXKEHUSI U YMHOXKEHMSI BEPOATHOCTEH, (popMyITy IMOJIHOM
BEpOATHOCTH, (opmyny bepHymin, koMOMHaTOpHBIE (aKThl U
(opMyIbl; OLEHUBAaTh BEPOATHOCTH PEATBHBIX COOBITHH; yMeHHE
OIEpUpPOBATh MOHATUSMM: ClydyaiiHas BEJIMYMHA, pACHpPENEICHUE
BEPOSTHOCTEH, MaTeMaTHUECKOE OKUAAHHE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIy4yailHOH BeNMYMHBI, (QYHKLUUU paclpeleseHust |
IUIOTHOCTH ~ PaBHOMEPHOTO,  IOKa3aTeIbHOTO U HOPMAaJbHOTO
pacnpeneNeHnii; yMEHHE MCIOJIb30BaTh CBOWMCTBA  M3YyYEHHBIX
pacnpeeneHuil Uisl peleHus 3a/1a4; 3HaKOMCTBO C MOHSTUSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOUYHBIX HCCIIEAOBAHUM;, YyMeHHe
MPUBOJIUTh NPHUMEPHl MPOSIBICHUS 3aKOHa OONBIIMX YHCelT B
INPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHME OIEpHpPOBATH
MOHATUSIMHU: COYETaHHE, IEePECTaHOBKA, YHWCJIO COYETaHUU, YHCIIO
NepecTaHoBOK; OMHOM HbIoTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHBIE
(bakThl U pacCyKICHUs Ul pelIeHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peanmbHBIX  COOBITHIA; COCTaBIATH BEPOSTHOCTHYIO MOJENb H

HWHTEPIPETUPOBATH MOTYUYCHHBINH PEe3yIbTaT




YMeHue onepupoBarTbh IOHATUSAMU: TOYKA, IIpsMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyTIJia, IUIOCKHH Yrol,
JIBYI'PAHHBIA yroJj, TPEXTPAHHBIM YIroOJI, CKPEIIMBAIOLIUECS IIPsMBIE,
NapaJUIEIbHOCTh U NEPIECHIUKYISIPHOCTD MPAMBIX U INIOCKOCTEH, Yroi
MEXKIYy NPSMBIMHU, YTOJI MEXAY HNPSMON U INUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IUNIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE MCIIOJIb30BaTh
IpU PELIEHUH 3a7ay M3y4yeHHble (DAKThl U TEOPEMBI IIAHUMETPUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYXKAIOIIEr0 MUPA; CTPOUTD
MaTEeMaTUYECKHE MOJEIU C IMOMOLIbI0 I'€OMETPUUYECKHUX IOHATHN U

BCJIMYMH, pCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aaa4n
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YMeHne onepupoBaTh MOHATHIMHU: IUIOMANb GUTYpBI, 00bEM QUTYPHI,
MHOT'OTPaHHHK, IPaBHJIbHBII MHOTOT'PAaHHUK, CEUCHHE MHOTOTPaHHUKA,
Ky0, mapajienenurnes, npu3Ma, nupamuiaa, Gurypa u MOBEpXHOCTb
BpallIeHUs, HWIMHADP, KOHYC, Iap, cdepa, IIomanb chepsl, MIomaib
MOBEPXHOCTU MUPAMUABI, TIPU3MBI, KOHYCa, IMIUHAPA, 00bEM Kyoa,
NPSIMOYTOJIBHOTO TMapajulesenuIeaa, MUpaMuIbl, TPU3MBbL, [UIHMHIPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IMIUH/IPA,
napajjiesibHble OCH WM OCHOBAaHHWIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascss cdepsl, NUIMHAPA, KOHYCa; yMEHHE CTPOUTh CEUYEHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpaIlleHHsI, WX CEYEHHUS, B TOM YHUCIIE C IOMOIIBIO DJIEKTPOHHBIX
CPEACTB; yMEHHE NPHUMEHSTh CBONCTBA TI'E€OMETPUYECKUX (UTYP,
CaMOCTOSITENTFHO (OPMYJIIHPOBATH OIPENEICHUs] H3y4aeMbIX QUryp,
BBIIBUTaTh THIOTE3bl O CBOMCTBAX M NPU3HAKAX TE€OMETPUUYECKHX
¢uryp, OOOCHOBBIBATh HWJIM ONPOBEPraTh MX; yMEHHE IPOBOINUTH
knaccuukanuoo QGUryp 1O pa3iMyYHBIM IpPHU3HAKaM, BBIIOIHSITH

HeO6X0}II/IMLIe JOIMOJTHUTCIIbHBIC ITIOCTPOCHHUA
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VYMmenne OIICpHUPOBATE TIOHATHUAMU: IOBUXCHUEC B TPOCTPAHCTBE,
napajuieNbHbI TepeHOC, CHMMETPHS Ha TIIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TpeoOpazoBaHWe TMOMO00MS, TOMOO0HBIE (QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUTYpHI, B TOM YHCIE B MPHUPO/IE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUECKUE OTHOLIEHUS
npu pCHICHUU 3a4av, HAXOAUTb I'COMCTPHUYCCKUC BCIIMYNHBI (I[JII/IHa,
yroj, TUIomanab, 00bEM) MpHU PEIMICHWH 3a7ad M3 JAPYTUX YICOHBIX

npeaMETOB U U3 peaﬂbHOﬁ JKU3HU; YMCHHUC BBIYUCIIATE TCOMCTPUUICCKUC
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BEITMYMHBI (JJTMHA, YTOJ, IJIOMAAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
UCIOJIb3Ysl U3Y4YEHHbIE (HOPMYJBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU TTHPAMHU/IBI, IPU3MBI, KOHYCA, IMIMHAPA, TUIOIAAb ChEeph;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajuiesienureaa, TUpaMubl, MPU3MBbI,
WIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOJWUTh OTHOIICHHE OOBEMOB

MoI00HBIX (pHryp

VYMmenune OIICPUPOBATDH INOHATHUAMMU: IpsAMOYTOJIbHAA cHuCTEMAa
KOOpAuHAaT, BCKTOP, KOOPAWUHATBI TOUKHU, KOOPAUHATBI BEKTOPA, CyMMa
BCKTOPOB, IIPOU3BCACHHUC BCKTOPA HA YHUCJIO, PA3JIOKCHHUEC BCKTOpA II0
63.31/Icy, CKaJIIpHOC MPOU3BECACHNEC, BCKTOPHOC IIPOU3BCACHHUC, YTI'OJ
MCKAY BCKTOpaMH; YMCHUC HUCIIOJIB30BAaTh BeKTOpHHﬁ u
KOOpIII/IHaTHI)H\/JI MCTOA MJIA PCIICHHA I'COMCTPHYCCKUX 3aad M 3aJaqd

APpYyrux y‘le6HLIX IpeaMETOB

YMmeHue BbIOMpaTh NOAXOMALIMM METOA Ui pelleHHs 3aJauu;
IIOHMMAaHHAE 3HAYMMOCTH MAaTEMAaTUKA B M3Yy4YEHHM NPHUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBJIECHUIM; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTHMKH B MCKYCCTBE, YMEHHE IIPUBOJAMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM

MaTeMaTHYECKOW HAYKH




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

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIC JIPOOM, TIPOLEHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpoOH
r Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKAa3aTeIeM.
' CaoiicTBa cTeneHu
15 CuHyc, KOCHMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHBIC JOTaprU(MbI
JlelicTBUTENnbHBIE 4YKCTa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpuGnxEHHbBIC BRIYUCIICHNUS, IPABUIIa OKPYTIICHHS, TPHUKUIKA U OIICHKA
pe3yibTaTa BEIYMCICHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallOHANIbHBIE YPAaBHEHUS
2.2 WppatnmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUECKUE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTenb MaTPHUIIhI




OyHKIUHN U TpapUKu

Oyuknwms, crmocoOwl 3ananus QyHknuu. [paduk ¢yskinuu. BzanmHo oOparHbIe

3 ¢bynkuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
OO6nacTh ompeneneHus] U MHOXECTBO 3HaueHWi GyHkuuu. Hynu QyHkumu.
32 [IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' MakcuMymbl 1 MUHUMYMBbl (QyHkimu. HamGombiiee U HavMeHbllee 3HAUYCHUE
(GYHKINU Ha TPOMEKYTKE
23 Crenennas (yHKUMS C HaTypaJbHBIM M LENbIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB ¢(yHkmumit. CBolicTBa (QyHKIHIHA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmMya CI0KHBIX MPOIIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 [IpousBonHas ¢pyHkuu. [Ipon3BoaHbIE 3TIEMEHTAPHBIX QYHKIUI
[IpumeHeHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoO)kecTBO, Onepaluy HaJl MHOKecTBaMu. [narpammsl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 durypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MaTtemaTrka: anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHaJIi3a, TEOMETPHSL.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






