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MNOACHUTEJIBHASA 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 TpeOOBaHUM, MPEABIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHsS] T'€OMETPUMU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCH, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

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

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPU PELICHUM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUpOBaThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAJIbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



OJHUM M3 TPO(HECCHOHATBPHO BAXKHBIX KayecTB, MOATOMY akKTyalbHa 3ajada
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mnporpaMmbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  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 0011ero oopa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0OHM NMEIOT BO3MOXKHOCTh H3YUYUTh T€OMETPHIO OoJiee TITyOoKo, ecln
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npohecCuOHABHOM NesSTENbHOCTH.

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

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYECKHX MOJENSIX, MO3BOJSIONIMX OMUCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro 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
pacCyXAeHHs B XOJ€ PELICHUs CTEPEOMETPUUYECKHUX 3aJad U 3a7ad C
MPAKTHUECKUM COJIEPKaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS],;



o (opmupoBanue HyHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, 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
TEOMETPUYECKHE MOJIETH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3a]ady,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
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-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIIUXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 3a CUET PELICHUS 3a7a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM 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 U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICHHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasyst MpOoYHble MHOKECTBEHHBIE CBSI3U.

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 iBa roga ooydyenus - 102 yueOHbIX 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 CTEPEOMETPHUU U CIEACTBUS U3 HUX.

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

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPICHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. 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
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS NpHU3Ma U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOM,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
TUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMoit mpu3Mmsbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOJTOOHBIX TEN.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylomne KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AMAMETpP; IUIOMIAJb MOBEPXHOCTU C]EphI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, ONMCAHHBIN
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TonoOuble Tenma B mpocTpaHcTBe. (COOTHOIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JACUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOrO0 OONIECTBA, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTusAX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAYKU U JEATeIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, paCCyKICHUI1; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSIKECHUU BCEU JKWU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJTHON M COIMAIbHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUISI OKPY KaIOIIeH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PAa3BUTHS IUBUIM3AIMHU; OBJAJICHHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHUS MPOTPAMMBI YUE€OHOTO MpeaMera
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX HPOYECCO8 00yUarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBIISITh U XaPaKTEPU30BATh CYIIIECTBCHHBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W MPeoOpPa3OBHIBATH  CYXICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN W TPOTUBOPEYUHIA,



e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEICTABIATh €€ B pa3IMUHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHUS B COOTBETCTBHUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJICHHS 3a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI opme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBU Iy aTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTF MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOIMMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIEHUE PACCTOSHHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAUTUYECKUE METOJAbl MPHU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUMCISATH COOTHOLICHUS MEXK Y TIOLIaAIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

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

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHSTh TpOCTEHIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh TMONy4YeHHBIE 3HAHUS HA TMPAKTHKE: aHAJIU3UPOBATh pPEaJIbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, anmapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BITMCAHHBIN B Chepy ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaemble (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa30BbIBaTh HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHITh, KAKUMU CBOMCTBAaMH OHH 00J1a/1aloT.

[IpuMeHTh MPaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAaraloMX HECKOJIBKO [IArOB PEIICHUS, €CIIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pa3iiaM WK airOpUTMaM, TPUMEHSS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOILIECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, UCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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OOBEMBI MHOTOTPaHHUKOB

[ToBTOpEHME: CEUeHMs, pACCTOSTHUSA U YTIIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acosB

Bcero

10

12

12

10
11

68

KoHnTpoJubHbIe
padoThI

(& S N e

IIpakTHYeckue
padoTsI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/t

Tena BpameHnus
O0BEMEI TENI
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001mEeHNuE,
cUCTEMaTU3alUs 3HAHWUMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBo 4acosB

Bcero

12

10

34

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUH: TOUKA, TIPSIMAs,
IUIOCKOCTB, MIPOCTPAHCTRO.
[TpaBuia nzo0pakeHus Ha
pPHUCYHKaX: U300pasKeHUs
TUIOCKOCTEH, TapajieIbHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOMIUNCCA
npsiMad U MmiI0CKOCTb

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKArOIUECs
npsiMasi ¥ IIIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaxX, Ha
IIPOEKIIMOHHBIX YepTekKax
HauanpHbie cBeneHus o kyoe u
MAPaMUJE, UX PA3BEPTKU U

KoaunuyecTBO 4acosB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/D3VCJ7UN4

https://m.edso0.ru/NR6VJYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

10

11

12

monenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeneHust 0 KyOe u
UpaMue, UX pa3BEPTKU U
mozenu. Ceuenust
MHOTOI'PaHHHKOB

[TonsATHE 006 aKCHOMATHYECKOM
IOCTPOCHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

B3aumHoe pacnionoxenue
OPSMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napaiesibHble U
CKpEIIMBAOIINECS IPSIMbIE

HapaJ'IJ'ICJIBHOCTB MpAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE:

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/I3A98J6Z9

https://m.edsoo.ru/lUIW8KR5Q

https://m.eds00.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

13

14

15

16

17

18

19

20
21

22

napajuleJbHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD
TPEX NPAMBIX

[TapamienbHOCTE NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
[TapamienbHOCTE IPAMOMN U
IUIOCKOCTH

VYTl ¢ COHANPABICHHBIMU
CTOPOHAMHU

Yroa Mexay npsMbIMU B
MIPOCTPAHCTBE

VYros Mexay NpsIMbIMU B
POCTPaHCTBE

[TapamienbHOCTD IIJIOCKOCTEM:
napaelbHble NIOCKOCTH

CBoiicTBa napayyieabHbIX
IJIOCKOCTEN

[Ipocreiimue
MIPOCTPAHCTBEHHBIC (DUTYPHI HA
TUIOCKOCTH: TETpa’ip, KyoO,
napajuiejaenunes

[TocTpoenue ceuennit
IToctpoenue ceuenuit

KonTponbhas pabota no teme
"[IpsiMBI€ U TUIOCKOCTH B
npoctpaHcTse. [lapamieabHOCTb
IPSIMBIX U IJIOCKOCTEN"

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

https://m.edsoo.ru/KGJM8OEUK

https://m.edsoo.ru/24LVWH9V8

https://m.edso0.ru/BUSTQIHZT

https://m.edso0.ru/OKQOK2ABA

https://m.edsoo.ru/MRT13XP79

https://m.edsoo.ru/DISAX05J8

https://m.edsoo.ru/20GC3ZP9P

https://m.edsoo.ru/B1405QJEB



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

24

25

26

27

28

29

30

31

32

[IepnieHUKyYIAPHOCTD NPSMOU
Y TUIOCKOCTH:
NIEPIICHIUKYJISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE

[IpsimMble napaienbHbIe U
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

[Ipsimble napasenbHble U
NEPIEHIUKYIISIPHBIC K
IUIOCKOCTH

[Tpu3Hak neprneHIuKyJISpHOCTH
PSIMOM U TIIOCKOCTH

[Tpu3Hak neprneHIuKyJISpHOCTH
PSIMOM U TIIOCKOCTHU

Teopema o npsimoit
MEPIECHINKYISPHON TIIIOCKOCTH

TeopeMma o npsmoi
NEPIEHIUKYIJISIPHON MIJIOCKOCTH

Teopema o npsimoit
NEPIEHIUKYIJISIPHON MIJIOCKOCTH

[IepnieHauKyIsIp ¥ HAKJIIOHHBIE!
paccTostHuEe OT TOYKHU 10
MJIOCKOCTH, PAaCCTOSTHUE OT
MPSAMOM J10 TIIOCKOCTH

[lepnenauKymnsp U HAKIOHHBIE!
paccTostHuEe OT TOYKHU JI0
MJIOCKOCTH, PAaCCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

https://m.edsoo.ru/RN45YBO8R

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

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

34

35

36

37

38

39

40

41

[IepnieHquKyIsIp ¥ HAKJIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IIJIOCKOCTH, PACCTOAHUEC OT
HpHMOfI J0 IINIOCKOCTH

[IepnieHauKyIIsIp ¥ HAKJIIOHHBIE:!

PACCTOAHUEC OT TOYKHU O
IIJIOCKOCTH, PACCTOAHUEC OT
HpHMOﬁ J0 IIIIOCKOCTH

VYrsl B IPOCTPAHCTBE: Yol
MEXIY MPSMOM U IJIOCKOCTBIO

JByrpaHHblil yroi, TuHEHHbIN
yroJl IBYI'PaHHOT'O yrIia

JByrpaHHbIil yroi, TuHEHHbIN
yroJl IBYT'PaHHOTO yria

[IeprieHAUKYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEePIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN
[IepnieHAMKYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEePIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN
[lepneH MKy ISApPHOCTD
IJIOCKOCTEN: MpHU3HAK
NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
NEPIIEHUKYIIApax

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6P5BVV34R

https://m.edsoo.ru/PSFIXUAL1I

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

https://m.edsoo.ru/YRQDSM9INH

https://m.edsoo.ru/DY2AF84T2

https://m.eds00.ru/TS8OAINH2

https://m.edsoo.ru/OW5LZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

43

44

45

46

47

48

Teopema o Tpéx
HEePIEeHIUKYIIpax

Teopema o Tpéx
NepHeHANKYISIpax
KonTponbhas pabota no remam
"IlepneHUKYJISPHOCTD MPSIMBIX
1 rockocteil" u "Y el Mexay
IPSIMBIMU U TUIOCKOCTSIMH"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OT'PaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPAaHHUKY;
pa3BEpPTKa MHOTOTpPaHHUKA

IIpusma: n-yronpHas Ipu3Mma;
IPaHU U OCHOBAHUs IIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
OOKOBast U MOJTHAsI TOBEPXHOCTh
IIPU3MBI

[Tapaytenenunen,
IIPSAMOYTOJIbHBIN
napajuieeuInes] 1 ero
CBOMCTBA

[Iupamuna: n-yronpHas
NUPaMHJIa, TPAaHU U OCHOBAaHUE
nUpaMu/ibl; 00KOBask M MOJTHAs
MOBEPXHOCTh TUPAMHU/IBI;
IpaBWIbHASA U yceuEHHAast
nupamujia

https://m.edsoo.ru/OP44KE54N

https://m.edso0.ru/OWG81WDV3

https://m.edsoo.ru/\VOXABPOPB

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFOL

https://m.edso0.ru/ITCOB1WIO

https://m.edso0.ru/ATOFX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

50

51

52

53

54

HpaBI/IJIBHBIG MHOT'OI'paHHUKU:
HOHSTHE TPABUIBHOTO
MHOTOTPaHHHKA; IPABUIIbHAS
HpU3Ma U IpaBUIIbHAS
UPaMKJIA; IPaBHIIbHAS
TpeyroJibHas MUpaMuaa u
NPaBUJIBHBIN TETpasdap; KyO
[IpencraBieHne 0 NpaBUIBHBIX
MHOTOTPaHHHUKAaX: OKTadIp,
JOJICKadIp U UKOCAIP.

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHUSL OTHOCUTEIIBHO
TOYKH, MPSMOH, MJIOCKOCTH.
DIEMEHTBI CUMMETPUU B
nupamuiax,
napaienenunenax,
MMpaBUJIbHBIX MHOT'OI'paHHUKaxX

Brruncnenue 35meMeHTOB
MHOT'OI'PaHHHUKOB: pEOpa,
JIMaroHajH, yIJIbl

ITmomanes 00KOBOI
MOBEPXHOCTH U MOJTHOMN
MOBEPXHOCTH TIPSIMOM TPU3MBI,
IUIOMIA/Ib OCHOBAaHUH, TeOpeMa
0 OOKOBOIi TOBEPXHOCTH
MPSMON PU3MBI

ITnomanas OOKOBOH
MOBEPXHOCTH U MIOBEPXHOCTH
NPaBUJIBHOMN MUPaMUJIbI,

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02IDD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

https://m.eds00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

55

56
57
58
59
60
61
62
63

64

65

66

67

TeopeMa O IO OOKOBOMH
MOBEPXHOCTH YCCUEHHOM
HpaMUIBI

KontponpHast pabora o Teme
"MHororpaHHuku"

[Tousitrie 06 06bEME
O0BbEM nupamMuibl
O0BEM TUpamMu bl
O0bEM upamuIbl
O0BEM TUpamMu bl
O0BbEM TPU3MBI
O0bEM IpU3MBI
O0BbEM TPU3MBI

KonTponbHas pabora no teme
"O0BbEMBI MHOTOTPAaHHHUKOB"

[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3allns 3HaHUH.
IToctpoenue ceuenuii B
MHOTI'OTpaHHUKE

[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTU3alMsl 3HaHUH.
Beruncnenue paccTosHUiA:
MEXIy IBYMS TOYKaMHU, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
MIJIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TTPSIMBIMH

Hroropas KOHTpPOJIbHAA pa60Ta

R T e = e T e T =

[EEN

https://m.edsoo.ru/VHYNJOMQD

https://m.edso0.ru/GM1LC394G

https://m.edsoo.ru/B307P8WTC

https://m.edsoo.ru/PQZ9ED3YF

https://m.edsoo.ru/RZ8BITMU9

https://m.edso0.ru/OHRFO2LCT

https://m.edsoo.ru/YEQP63ZD4

https://m.edsoo.ru/B46EMRRGE

https://m.edsoo.ru/FIMOQWG6KFT

https://m.edsoo.ru/23S50180N

https://m.edso0.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTopenue, 06001ICHNE

cUcTeMaTH3aIlHs 3HaHUH.

Brruuciienue yrioB: MExIy
68 CKPEITUBAIOIIMMHUCS TPSIMBIMH,
MEXY IPSIMOH U TUIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: meHTp, paamnyc,
JaMeTp; TUIOIAIb
MTOBEPXHOCTH CPEPHI
B3auMHoe pacnionioxeHue
cdephl U TIOCKOCTH;
KacaTeJbHast III0CKOCTh K
cdepe; mwromanb chepsl
N3o0pakenue cdepsl, mapa Ha
wiockoctd. CeueHus mapa

e apudeckas
MOBEPXHOCTh, 00pa3yoIIre
LAJIMHIPUYECKON
MOBEPXHOCTH, OCh
LWJIMHIPUYECKON
MMOBEPXHOCTHU

[{wmHAp: OCHOBAHUS U
OOKOBas MOBEPXHOCTD,
o0pasyrolas ¥ 0Ch; TUIONIA/Ib
OOKOBOM M MOJIHOMI
IIOBEPXHOCTHU

N300pakenne nuIMHIpa HA

mockocTy. Pazséprka
MHapa. CeueHus NUIMHApa

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCFSUGXE

https://m.edso0.ru/8516BBEO7

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

10

11

12

(MII0CKOCTHIO0, MAapaJIEIbHON
WY TIEpIEHIUKYJIIPHOI ocH
HUIMH]IPA)

Konnueckas nOBEpXHOCTB,
00pa3yrolire KOHUYeCKOM
MOBEPXHOCTH, OCh U BEPILIMHA
KOHMUYECKOW TOBEPXHOCTHU

Konyc: ocHOBaHue u BepinHa,
00pa3yrolas ¥ 0Ch; IJIOMA b
OOKOBOM U MOJTHOM
[IOBEPXHOCTU

VY ceuéHHblil KOHYC:
00pa3ymolue u BHICOTA;
OCHOBaHHSA U OOKOBas
MOBEPXHOCTh

N300pakeHne KoHyca Ha
mockocTy. Pa3Béprka KoHyca.
CeueHust KOHyca
(MII0CKOCTHIO0, MapaJIeIbHOM
OCHOBAHHUIO, U IMJIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
KomM6unarus ten BpaieHus u
MHOTOTPaHHUKOB

MHororpaHHuK, ONMCaHHbIA
0KoJI0 cepsl; chepa,
BIIMCAHHAs! B MHOTOI'PaHHUK
WJTU B TEJIO BpaIleHUs

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

https://m.edsoo.ru/OPVICKUYU

https://m.edsoo.ru/4AVHGTY X8F

https://m.eds00.ru/RMYY1STLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

14

15

16

17

18

19

20

21

22

23

ITousitue 06 00BEME.
OcCHOBHBIE CBOMCTBA 00HEMOB
TeN

O0bEM IUIMHApa, KOHYCa
O0BEM 11apa u oAb
chepnl

ITomo6uEbIe Tena B
npoctpancTBe. COOTHOIICHHS
MEX]Ty TUTOIAISIMHU
MOBEPXHOCTEH, 00bEMaMHU
MOAOOHBIX TEN

KonTtponpsHas pabora o
temaMm "Tena BpanieHus" u
"O0BeMbI TET"

BekTop Ha miI0cKOCTH U B
IIPOCTPAHCTBE

CroxxeHue ¥ BbIUUTaHUE
BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

Pa3znoxxenne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasienenumena

Pemenue 3amay, cBSI3aHHBIX C
MIPUMEHEHUEM TIPABUJII
JIEUCTBUNA C BEKTOPAMH
KoopannaTHo-BeKTOpPHBII
METO/ ITPU PELIEHUH
reOMETPUYECKUX 3a]1a4

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

https://m.edsoo.ru/\W8TGN5Z799

https://m.eds00.ru/G7TAYCMITT

https://m.edsoo.ru/4ANO4FYUUX

https://m.edsoo.ru/KCOMHJ5SWW

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z7U
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28

29

30

31

[IpssmoyronbHas cucrema
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatsel BekTopa.
[Ipocreiimue 3a7a4u B
KOOpPJIMHATaX

Yrois Mexay BEKTOPAMH.
CkanspHoe pou3BeieHue
BEKTOPOB

Brruucnenue yrios Mexay
IIPSIMBIMH U TUIOCKOCTSMH

KonTponbhas pabota no Teme
"BekTopbl 1 KOOpAUHATHI B
npocTtpaHcTae”

IToBTOpEHME, 0000IICHUE 1
cucTeMaTH3alus 3HaHUi.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpPEeMbI Kypca IUIaHUMETPUH

[ToBTOpenwue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpeMBbI Kypca IIIaHUMETPHH

[ToBTOpEeHme, 0600IIEHNE 1
CUCTEeMAaTH3aIHsl 3HAHUH.
3amaun MIaHUMETPUU U
METOJIbI UX PEIICHUS

[ToBTOpenme, 0600IIEHNE 1
CHUCTeMaTU3als 3HaHH.
3ajauu IaHUMETPUH U
METO/Ibl UX pelICHUs

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.eds00.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF
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[ToBTOpeHnue, 0600IICHNE U
CHCTeMAaTH3allus 3HAHUH.

32 OcHoBHbIE GUTYPHI, PaKTHI,
TEOPEMBI Kypca CTepeOMEeTPHUH

33 Hrorosast KOHTpoOJIbHASA
pabora

34 [ToBTOpEeHHE, 0600IICHUE U

cUCTeMaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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https://m.edsoo.ru/VP8CXOC4C

https://m.eds00.ru/70QSTDCAP
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbLHOW MPOrPpaMMbl CPeTHET0 00IIEero 00pa3oBaHUsI

I'eomeTpus
OnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh

HpI/IMeHSITL AKCHUOMBI CTCPCOMCTPUHU U CIICACTBUA U3 HUX IIPH PCUHICHUU

reOMCTPHUYCCKUX 3a1a4

OHGpHpOBaTI) MOHATHUAMU: NAPAJUICIBHOCTh W MNEPHCHAUKYIISIPHOCTD

MpsAMBIX U IJIOCKOCTEM

KJ'IaCCI/I(l)I/II_II/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC IIPAMBIX U IUIOCKOCTEM B

IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMHU: IBYTPAHHBIN YTOJI, TPaHU IBYTPAHHOIO yTJIa,
pebpo IBYrpaHHOTO yIJIa, JWHEWHBIH yTOJ JABYTpaHHOTO Yria,
rpajaycHas Mepa JBYIrpaHHOIO yria

OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIBII U HEBBITYKJIbII
MHOTI'OrpaHHUK, JJIEMECHTHI MHOI'OrpaHHHKa, HpaBI/IJ'II)HI)II\/'I

MHOT'OT'paHHUK

Pacno3HaBaTh OCHOBHBIE BHUIBI MHOT'OTpaHHUKOB (anaMI/ma, npu3ma,

MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)

KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBAHHS  JUIS
KiJaccuukanuy  (BBIMYKJIBIE M HEBBINYKJIble  MHOTOTPAHHUKH,
MIPaBUJIBHBIE MHOTOTPAHHUKH, TpAMBIE W HAKIOHHBIE IPU3MBI,

napaJuIeIeUIe /bl
OnepupoBaTb  HOHSTHUAMH: cexymass  IUIOCKOCTb, cedyeHue
MHOI'OIPAaHHUKOB
OOBACHATH MNPUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCITONIB3YST METOJT CIEOB



7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

CTpOI/ITb CCUCHUA MHOI'OrpaHHUKOB MCETOAOM CJICAOB, BBIIIOJHATD
(BBIHOCHBIC) IUIOCKHE YEpPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUIECKUX BEJIMYHH 110 00pa3iam
WM aJTOPUTMaM, IPUMEHsIS N3BECTHBIC aHAIMTUYECKUE METOJBI IPH
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3adad Ha BbIYHUCICHUC
PACCTOSTHUI MEXIy ABYMsl TOUKAMHU, OT TOYKH JIO IPSMOIL, OT TOUKH JI0

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

Pemarp 3amaun Ha HaX0XKIEHNUE TEOMETPHUSCKUX BEITUIHH 110 00pa3am
WIH aIrOpuUTMaM, MPUMEHsSI U3BECTHBIC aHATUTHYECKHE METOJbI MPH
PEIICHUHU CTaHJAAPTHBIX MaTeMaTUYECKUX 3a/1a4 Ha BBIUMCIICHUE YTJIOB
MEXy CKPEHIMBAIOIIMMHUCS MPSIMBIMU, MEXKAY MPSIMON U TUIOCKOCTHIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOUIEHUS MEK/Ty TUIOMIASIMU TIOBEPXHOCTEH, 00BEMaMU MO JOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (le"ypr

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpPeICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, mpeamnojararomux HECKOJIBKO MIaroB pCeIicHHsA, €CJIN YCIIOBUA

IMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMC

HpI/IMCHHTL HpOCTefIIHI/IC NporpaMMHbBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX

3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUpPOJC U

KN3HU, PACIIO3HABATE MTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATh TOJMYYCHHBIE 3HAHWA Ha TPAKTHKE: aHAIU3UPOBAThH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoOIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMYyJIMpPOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyallly Ha S3bIKE TEOMETPUH, HCCIIC0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPUUCCKHUX MOHSATUU U



11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

TeopeM, amnmnapara ajareOpbl, peuaTh IPaKTUYECKUE 3a]]a4M, CBSI3aHHbIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

I'eomerpus

OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MIOBEPXHOCTb,
oOpa3zyromye MUINHAPUIECKONH MOBEPXHOCTH, LUIUHAP, KOHUYECKAas
MOBEPXHOCTh, O00pa3ylolIle KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh

Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus

KnaccudumupoBaTs B3aMHOE pacioyiokeHHe chephl U MITOCKOCTH
OmnepupoBaTh TMOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJIOs, IAPOBOM CEKTOP

Berancnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
T€OMETPUUYECKUX TeTl C MPUMEHEHHEM (popmyT

OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
OINMCaHHBIN OKOJO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU
TEJIO BpaIleHUs

BBIYHCIATE COOTHOIICHHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
00béMaMu MOJOOHBIX TEI

N3o06paxaTs n3ydaemble QUTYpPHI OT PYKH U ¢ IPUMEHEHUEM MTPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
O00BEMHBIX (QUTYp: BHII CBEpXY, COOKY, CHH3Yy; CTPOUTH CEUYCHHUS Te
BpallIeHUs

W3Bnekarb, MHTEPIPETUPOBATh U NMPEOOPa30BBIBATh MHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTYypax, MPECTABICHHYIO Ha

yepTexkax U pUcyHKax



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[TpumensTh reomeTpruecKue (hakThl Ui peHIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, IPEANoaraloluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbINONMHATE NEHCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHMS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha YUCIIO0, OOBACHATh, KAKUMHU CBOWCTBAMH OHHU
o0safaroT

[IpuMeHATH MpaBWIIO NapAIIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
OnepupoBarh MOHATUAMU: JEKApPTOBbI KOOPAMHATBHI B NPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
yroJd MEXKIy BEKTOpPAMM, CKAIPHOE IIPOU3BEICHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIJIAHAPHBIE BEKTOPBI

Haxoguts cyMMy BEKTOpPOB M NPOM3BEICHHE BEKTOpA Ha YUCIIO, YIOJl
MEXJly BEKTOpaMH, CKaJSIPHOE NPOU3BEACHME, PACKIAIbIBATE BEKTOP
10 IByM HEKOJUIMHEAPHBIM BEKTOPaM

3a/aBath IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemate mpocreiimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE
BEKTOPHO-KOOPJANHATHOTO METO/IA

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WK alropuTMam,
NIPUMEHSAST  U3BECTHBIE METOAbl IPU  PEUICHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U
YKWU3HM, pACIIO3HABATh MPOSBIECHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh TONy4eHHBIE 3HAHMWS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYal[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEH C UCIOJIB30BAHUEM F€OMETPUUECKHUX MOHATHH U
TEopeM, amnrapara ajareOpsl, perarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXO0XACHHUEM I'€COMCTPUICCKUX BEJIMYUH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

['eomerpus

OCHOBHBIE TOHSTHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE: IepeceKaroluecs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMA CTOPOHAMH, YTOJ MEXKIYy MpSIMbIMH B TPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocTed. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, apauieNenuie/1, TOCTPOCHUE CEUCHHI

[TepieHAMKYIAPHOCTh TPSAMOM M IUIOCKOCTH: NEPHNEHIUKYJSIPHBIE TPSAMBIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIICHAUKYIISAPHON IIOCKOCTH. YTJbI B IPOCTPAHCTBE: yIOJ MEXKIY NPSMOU U
IJIOCKOCTBIO,  JBYIPAHHBIA  YroJ, JIMHEWHBIM yrojl JABYIPAHHOTO  yrJja.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEN: MPU3HAK NEPIEHINUKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpEX
MEepIeHANKYIApax

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBINYKIbIE M
HEBBIMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrospHas
mpu3Ma, TPaHU ¥ OCHOBAHUS NPU3MBI, IPsIMasi ¥ HAKJIOHHAS TPHU3MBbI, OOKOBas U
MTOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSAMOYTOJIbHBIN
rnapajuiesnienures u ero cpoicra. Ilupamupma: n-yrosibHas nupamMuaa, rpaHd U
OCHOBaHUE MUpaMuUbl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbI, PABUIIbHAS U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE



7.5

7.6

1.7

MHOT'OTPAaHHUKHU: IOHATHE MPABUIBHOIO MHOIOTPaHHUKA, IIPaBUJIbHAS MpU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

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

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJHOH IOBEPXHOCTH MPSIMOH MPHU3MBI, IJIONIAh
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPaBUIIBHOM IHpaMuIbl, TEOpeMa O IUIOLAAN

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,Z[O6HI>I€ TCJla B IMIPOCTPAHCTBC. CooTHOIICHUS MCXKAY  IUIOIAaAsIMU

[IOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

11 KJIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

I'eomerpus

[{unuHapuyeckas MOBEPXHOCTh, 00pa3ymoIIHe MUIUHAPUUECKOW TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas
MOBEPXHOCTh, 00pa3yroIIas U OCh, TUIONAAh OOKOBOW U MOJHON MTOBEPXHOCTH
Konnueckasi mOBEpXHOCTh, 0O0pa3yroNIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KOoHyC: OCHOBaHME U BepIIuHA, 00pa3yromias
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yromire 1 BICOTa, OCHOBaHUS 1 OOKOBAas TOBEPXHOCTH

Cdepa u map: eHTp, paanyc, IMaMeTp, IIoaab MOBEPXHOCTH cdhephl. Bzaumuoe
pacmnosioxkeHue chepsl M TUIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe, TUIonaasb
cepsl

N300paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muIuHApa U KOHyca
KoMmOuHammu Ten BpalieHWss ¥ MHOTOTPaHHMKOB. MHOTOTpaHHWK, OMUCAHHBIN
okoIo cepsl, chepa, BlircaHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

[Torsitie 06 00BEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuienienunena u ciueactBuss u3 He€. OO0bEM IMIMHIpA,

koHyca. O0BEM mapa u miomanb cepol



6.7

6.8

6.9

6.10

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIy — IUIOMAISIMHU

MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ

Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILUHY ), CEUEHHUs LIapa

BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
YMHOKEHHe BeKTopa Ha 4ucio. Pa3noxxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUJl ACUCTBUI C BEKTOPaMU

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTwel BeKTOpa.
[Tpocreiiine 3agaun B KOOpJAMHATaX. Yroil MexXAy Bekropamu. CkaisipHoe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXIy NPSIMBIMH M TUIOCKOCTSIMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUCCKUX 3a1aY



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 (GpopMylIupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICIICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWMCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJeHUi; yMEHHE ONepUpoBaTh MOHATUSIMH: MHOXECTBO,
IMIOAMHOKECTBO, OI€palMu HaJ MHOKCCTBaAMH; YMCHHEC HUCIIOJIb30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U Inpu pCIICHUHU 3a/1ad, B TOM 4YHUCJIC U3 JPYTHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHSAMU: HAaTYpaJIbHOE YHUCIIO, IIEJI0E YHCIIO,
CTEIEHb C LIEJIBIM I10Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHU, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENEHb C  JIEUCTBUTEIIBHBIM
moKaszaTejeM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYJO, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKY JETMMOCTH, HAUMEHbIINH OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, aArOpUT™M EBKIIMAA Mpu perieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3MIUOHHBIMA CUCTEMAaMH CYHUCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-PAITMOHATBHBIX



BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmeTHyeckas ~ 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
apryMEeHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECCKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
IPUBOAMTH  NPUMEPBHl  HUCHOJIb30BAaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBl, yMEHHUE OIEpPUPOBATH
MOHATHUSIMU: TOXXKJECTBO, TOKJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBLHOCTH
YpaBHEHUW, HEPAaBEHCTB W CHUCTEM; yMEHHUE pellaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHUS MAaTEMaTHYECKUX

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

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOTUYHOCTD (DYHKIMH, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIUH, SKCTpeMyM (QYHKIIUH, HauOoJIblllee U HAUMEHbBIIIEe 3HaYCHHS
(GYHKIMM Ha TPOMEXYTKE, HENpepbiBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas U BTOpas MpoOU3BOAHAas (yHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbI HMHTErpajl; YMEHHE HaxOJIUTh AaCHUMITOTHI rpadukxa
(YHKIMK; YMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIINI, HAXOIUTh YpaBHEHUE KacaTebHON
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKUIMHA; YMEHHE HCHOJb30BATh IMPOU3BOIHYIO Ui HCCIENOBAaHUS
(GyHKIMHA, HAXOIUTh HAHOOJBIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHSATD IIPOU3BOAHYIO JJIA HAXOXKICHUSA



HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3UYECKUX 3a]lauax; HaXOIAUTh IJIOMIAIN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUS QYHKIMNA, TUHEHHas (YHKUIUS, KBaJpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, TOKa3aTenbHass W Jiorapupmuueckas (QyHKIUHM; yMEHUe
CTpOUTH TpadUKN U3YyYEHHBIX (DYHKIHA, BBIMONHATH IPpeoOpa3oBaHuUs
rpaduKoB (YHKUUH, UCTIOJIB30BAaTh TPaGUKH ISl U3yUEHUS [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMysaMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33aJa4 ¢ IapaMeTpaMu; U300paxarhb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX THUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOMMOCTb TOBAapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, MCCIEI0BATh IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBJONOJO0HOCTh PE3yJNbTAaTOB; YMEHUE MOJEIHPOBATh
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: CpeaHee apudMeTHYeCKoe,
MeqraHa, HanOoJIbIllee ¥ HaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpaxaroulyro CBONCTBA pealbHBIX MPOIIECCOB
W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
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rpa(bnqecm/l UCCiIca0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, (OpMYITy TMOJHON
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHas BeJIMYMHA, pacIpeleleHHe
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHONH BENWYMHBI, (YHKIUU pacupefesieHus Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCIECIOBAHHM;, YMEHUE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepecTaHoBok; OMHOM HpIOTOHA; yMeHHE TPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS IS PEIICHHS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHHne omnepupoBaTh IMOHATHSAMHU: TOUYKA, TMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JydY, BEJIMYMHA YyIia, IUJIOCKUH yTol,
TBYTPaHHBIA YTOJ, TPEXTPAHHBIM YTOJ, CKPEIIUBAIOIIAECS TpSMBIE,
napayieIbHOCTh U MEePIEeHINKYIIIPHOCTD MPSIMBIX M TNIOCKOCTEH, yrou
MEXIY TPSIMBIMH, YTOJ MEXKAY MPSMON M TUIOCKOCTBIO, YTOJI MEKIY
IUTOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHHE MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIh30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY)KAIOIIETO MUPA; CTPOHUTH
MaTeMaTHYeCKUe MOJENM C TOMOULIbI0 T'€OMETPUYECKHX MOHATHH U
BEJINYMH, PEIIaTh CBSI3aHHBIC C HUMHU MPAKTUIECKUE 3a/1a91

YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM QUTYPHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunesn, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHP, KOHYC, map, cdepa, miomanab cGepsl, MmIomaIb
MOBEPXHOCTH MHUPAMHUIbI, MPU3MbI, KOHYCa, LUIUHIPa, 00bEM KyOa,
MIpsAMOYT'OJIbHOT'O IapaJuICICnuIicaa, nupaMuabl, IIprU3Mbl, OUJIUHIAPA,
KOHYCa, [1apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS KOHYCA U IMIHHAPA,
napajuiejibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacaromascss chepsl, MUIMHAPA, KOHYCa, YMEHHE CTPOUTh CEUYCHHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
BpAIlCHUS,, UX CCEUYCHHSA, B TOM YHCIE C IOMOIIBIO 3IICKTPOHHBIX
CPEACTB; yMEHHE NPHUMEHSTh CBOHCTBA T'EOMETPUYECKUX QUTYP,
CaMOCTOSATEIILHO (OPMYJIMPOBATH ONPEACICHUS HM3Y4aeMbIX (QHTYD,
BbIIBUT'AaTh TUIIOTC3BI O CBOMCTBax H IMpU3HaKax TI'COMCTPUUCCKHUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IMPOBOIUTH
KIaccupukanuo (GUTYp MO PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIe JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHSATHSAMHU: JBUKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U TOJIOOHBIE (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; MCIOIb30BaTh F€OMETPHUECKUE OTHOILICHUS
MPU PEUICHUM 33Ja4; HAXOJIUTh T€OMETPHYCCKHE BEITUYHMHBI (IJTMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JIMHA, YTOJ, IMJIOMAAb, 00bEM, IUIONIA/lb MOBEPXHOCTH),
WCTIONIE3YsT M3Y4YeHHBIE (DOPMYIIBI U METOIBI, B TOM YHCIIEC: IDIOIIATh
MOBEPXHOCTH MHPAMHU/IBI, IPU3MBI, KOHYCa, IMIIMHAPA, TUIOIMAAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyIeNienuIea, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

o1I00HBIX GUryp

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJUHAT, BEKTOpP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKaJsIpHOE IMPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOJI
MEXJIy  BEKTOpaMHM; yYMEHHE  HCIIOJIb30BaTb  BEKTOPHBIM U
KOOpJAMHATHBIA METOA Ui PELIEHUS] F€OMETPUUYECKHUX 3aJad M 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMAIIMM METOJN JJIs pEUIeHMs 3a/layi;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTHUKA B HU3YYEHHUU IPUPOAHBIX U
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Kon

11

1.2

1.3

14

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna ¥ BEIUMCIICHUS
HaTypanLHHe H 1eJIbIC YnCIa. HpI/IBHaKI/I JCIINMOCTH LICJIbIX YHUCEII

Pannonanehpie 4yucna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHM, IPOLIEHTHI,

OECKOHEUHBIE MNEPUOAUICCKUC ,Z[pO6I/I

ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apudmeTnyeckumMu

KOPHSIMH HAaTypaJIbHON CTEIIEHU

Crenenp ¢ LOCJIBIM I1OKa3aTCJIICM. Crenenb ¢ paluoOHaJIbHBIM I1IOKa3aTCJICM.

CBoiicTBa cTEeICHU

CI/IHYC, KOCHMHYC W TaHI'CHC YHCJIOBOTO aprymMeHTa. ApKCI/IHyc, APKKOCHHYC,

apKTaHI€HC YMCJIOBOI0 apryMeHTa
Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapu(MbI

JleiictBuTenbHbIE YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
yrcnamu. [IpubnrmkEéHHbIe BBIYUCIICHNUS, TPaBUIIa OKPYTICHHUS, MPUKUIKA U OI[EHKa

pe3yapTaTa BEIYUCICHUN

ITpeoOpa3oBanue BoIpaXKeHUH

KomriekcHele yncna

VYpaBHEHMSI U HEPABEHCTBA

Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
HppatmonanbHble ypaBHEHUS
Tpuronomerpuyeckue ypaBHeHHs

[TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS
I1enbie u 1poOGHO-paIOHAIBHBIE HEPABEHCTBA
HppaunoHanbHbIe HEPABEHCTBA

[Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
Tpuronomerprnyeckue HepaBeHCTBA

CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu

Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
1.2
7.3
7.4

OyHKIUH U TpapuKH
@Oyukius, crnocodsl 3axanus ¢yHkiuu. ['padux ¢yHkumu. Bzaumuo oOparHbie
¢bynkun. YeétHsle n HeuéTHble QyHKumu. [lepuoamueckue QyHKIMN

OO6nacTh ompeneiaeHuss U MHOXECTBO 3HadeHWi GyHkuuu. Hynu Qyskumu.
[IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
MakcuMymbl 1 MUHUMYMBbl (QyHkimu. HamGombiiee U HavMeHbllee 3HAUYCHUE

(GYHKINU Ha TPOMEKYTKE

Crenennast (QyHKIUS C HaTypajdbHBIM W IIEJIBIM TOKa3aTelneM. EE cBoiicTBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
Tpuronomerpuueckue GyHKIMH, X CBOMCTBA U TpaduKu
[Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH

Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,

HEIPEPBIBHBIX HAa OTPE3KE
[TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyiia ClI0KHBIX IPOLIEHTOB
Havana maremaTn4eckoro aHaiansa

[IpousBonnas ¢pyHkuuu. [IponsBoaHbIe 37€MEHTAPHBIX QYHKIUI

[IpumeHeHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIEro 3Ha4yeHus (PyHKIUN Ha

OTpe3Ke
[IepBoobpaznas. MuTerpan

MHokecTBa U JOTHKA

MHoO)ecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammel Diinepa — Benna
Jlornka

BeposiTHOCTB U cTaTHCTHKA

OmnucarenbHas CTaTUCTUKA

BepositHOCTB

KombunaTtopuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE

MHoOrorpaHHuK"

Tena 1 MOBEpXHOCTH BpalleHUS



7.5 Koopaunats! 1 BEKTOpPBI



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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






