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 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 PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOyuaronmxcs, GopMupoBaHUs (DYHKIHMOHATHLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Yy4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, 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-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

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 HCIOIB3YIOTCS IMPU PEIICHHH 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 — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (dopMa
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCHEUIHOIO MO3HAHUS W AKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3amu 00BEAUHSIET pa3Hble BUIbI yU€OHOU U TPYAOBOM I€ATEIBHOCTH, SIBISETCS



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

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUHW M  JEUCTBUM, crneuu(pUUHbIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
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 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHHUS, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX 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 (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 MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh 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
pacCykAeHHs B XOJA€ PELICHUS CTEPEOMETPUUYECKHUX 3aJad U 3ajad C
MPAKTHUECKUM COJIEPKaHUEM;

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



o (opmupoBanue HyHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
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 OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIIIXCS B Kypce CTEPEOMETPUH ITPOBOAUTCA 3a CUET PELICHUS 3a7a49 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
pacrpeensercs He TOJIbKO M0 COJIeP KATeNbHBIM JIMHUSM, HO U TIO TOJIaM OOy4eHHSI
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, 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 1Ba roga ooydyenus - 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 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 MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU 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 IUIOCKOcTer. 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
napajuiesienune]; U ero cpoucrtsa. [lupamupa: n-yroinpHas 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 MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAs TPEYTOJbHAs MNUPAMHUAA W MPABUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

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



Brruucienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

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

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, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
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.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
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 ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTHIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATEITEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

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

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYNIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpeNeNICHUs]  TMOHSATUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBJICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
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 CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

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

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

Pabora c nunpopmanueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

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

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

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

2)  VYHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH 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 X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM 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
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

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 CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposarue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

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
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, 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, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX 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.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE 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
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

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

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
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/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



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

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO 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.

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

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

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
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 MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE 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 NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ 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.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 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 NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
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, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAararoMX HECKOIBKO IIArOB PEUICHUs, €CJIA YCIOBUS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiaM Wi arOpuT™Mam, MPUMEHsIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, 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€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LU (POBHIE)
Konrpoabnbie | IlpakTHyeckue
n/n NPOrpamMMsl Bcero o0pazoBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBeznenue B ctepeoMeTputo 10 https://m.eds00.ru/S2X6TIS4N
II .
2 PAMBIE H TIOCKOCTH B HPOCTPaHETBe . 12 1 https://m.edsoo.ru/A4F4AT4A1Q
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
II
3 epneHHHIfyH}IpHOCTL HpAMBIX # 12 https://m.edsoo.ru/H6S9B2H3C
IJIOCKOCTEN
4 VYIubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.edsoo.ru/V1P7V405P
MHororpanHuku 11 1 https://m.edsoo.ru/H4T8T0O3J
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9JSN
I1 :
7 OBTOPCHEE: CCHCHITL, PacCTOMHIL 4 1 https://m.edsoo.ru/YOB4Q4U6W
YIJIBI
OBIIEE KOJIMYECTBO YACOB I1O 68 5 0
I[TPOTPAMME



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

11 KJIACC

N HaumenoBan | KosinuecTBo 4acoB JJIeKTPOHHBbIE
" | We pa3ueioB (undpoBbie)
n/ Becer | Konrposbn | Ilpakruyeck
U TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThbl
NPOrpamMmbl pecypcsbl
Tena https://m.edsoo.ru/S5Z2P7
1 12
BpalleHus H5N
. https://m.edsoo.ru/U27Z5G4
2 OO0BEMBI TET 5 1 ON
Bexkropsl n
KOOpAUHATHI https://m.edsoo.ru/K7Z1X5
3 10 1
B ATE
MIPOCTPAHCTBE
[ToBTOpEHME,
000011IeHNE, https://m.edsoo.ru/T4M8P0
4 7 1
crucTeMaTu3all ISF
WSl 3HaHUI
OBIIEE
KOJIMYECTBO
4
YACOB IIO 3 3 0
I[MPOT'PAMME

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI POrPaMMBbl CpeHEro 001mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
75 ITpyMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IIPU PELICHUN
reOMETPUYECKUX 3a1a4



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F

7.3

OHGpI/IpOBaTB MOHATHUAMU: MNAPAJJICIBHOCTh W ICPICHAUKYJIAPHOCTD

MMpsAMBIX U IUIOCKOCTEH

7.4

KHaCCI/I(bI/IHI/IPOBaTB B3aMMHOC€ pacCIIOJIOXKCHUE MIPSAMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHITUSMU: ABYTPAHHBIHN yroJl, TPaHy IBYIPaHHOIO yIia,
pebpo IBYrpaHHOrO yria, JWHEHHBIA yrol JBYrpaHHOIO yrija,

rpagycHas Mepa JByTpaHHOIO yria

7.6

OHGpI/IpOBaTB MOHATHUAMU: MHOTOTpPaHHUK, BBIHyKJILIfI n HGBBIHyKJIBIfI
MHOI'OI'paHHHK, 3JICMCHTHI MHOI'OI'paHHHKA, HpaBI/IHBHHﬁ

MHOTI'OI'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BUJbl MHOTOI'PDAaHHUKOB (IMpaMuja, Mpu3Ma,

MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)

7.8

KJ'IaCCI/I(bI/II_II/IpOBaTb MHOT'OI'PaHHHKH, BBI6I/Ipa$[ OCHOBaHHUA - JIA
maccmbnxaunn (BI)IHYKJII)IG n HCBBIITYKIIBIC MHOI'OI'paHHUKH,
IIpaBUJIbHBIC MHOI'OI'PAHHUKH, IIPAMBIC KW  HAKJIOHHBIC IIPU3MBI,

napajuieenuneibl)

7.9

OHGpHpOBaTI) IIOHATHUAMU ceKymiasa IIJIOCKOCTBD, CCUCHUC

MHOT'OT'PAaHHUKOB

7.10

OOBICHATH IMPUHIUIIBI  [TOCTPOCHUS Ce4YeHUI MHOTI'OT'PAHHUKOB,

HCIIOJIB3YA METOA CJICI0B

7.11

Crpouth cedeHHMsI MHOIOTPAaHHHUKOB METOJOM CIIEJOB, BBIIOJIHATH
(BBIHOCHBIE) IUIOCKME YEpTEKM U3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarn 3a1a41 Ha HAXOXKJICHHUEC '’COMCTPUYCCKUX BCIIMYHH 110 06pa3uaM
HJIN aJirOpUTMaM, NPUMEHAA N3BECCTHBIC aHAIUTUYCCKHUE METOJbLI IMPU
pemieHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH 10 HpﬂMOﬁ, OT TOYKH IO0

IJIOCKOCTH, MCKAY CKPCIIUBAOINUMUCS MTPAMBIMHA

7.13

Pemats 3amaun Ha HAX0XKIEHUE TEOMETPUUECKUX BETUYHH 110 00pa3iam
WU aJITOpUTMaM, TIPUMEHSST U3BECTHBIC aHATUTHYECKHUE METOJIBI MpHU
pEIIeHUN CTaHIAPTHBIX MAaTEeMAaTUUYECKUX 3a/1a4 HAa BHIYHCIICHHUE yTJIOB
MEXy CKpPEIIMBAIOIIMMHCS IPSIMBIMU, MEXIY MPSMOM U MJIOCKOCTHIO,

MEXY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB




7.14

Beruncnsate 00bEMBI M TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHMpamuAa) C OpUMEHEHHEeM  (QOopMyJ,  BBIYHUCIATH
COOTHOIIEHUS MEXK/Ty TUTOIIA IIMHU MOBEPXHOCTEH, 00bEMaMU 1TOT0OHBIX

MHOT'OI'PaHHUKOB

7.15

OHCpHpOBaTB IMOHATHUAMU: CUMMETPHUA B IIPOCTPAHCTBEC, HCHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI

7.16

W3Bnekath, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATh WH(POPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUrypax, MPEICTaBICHHYIO Ha

YepTekKax U pUCyHKax

7.17

[TpumeHsTh reoMeTpudecKre (GaKThl AJIsl PEHICHUS] CTEPEOMETPHUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB PELICHUs, €CIIU YCIOBUS

MIPUMCHEHHUS 3aJIaHbI B SIBHOU (hopMe

7.18

IIpuMeHATh npoCTEHIINE NPOrpaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX

3aga4

7.19

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATh TOMy4YEHHBIE 3HAHUS Ha MPAKTUKE: AaHaJIU3UpPOBAThH
peasibHble CUTyallud M MPUMEHSTh M3Y4YEHHbIE MOHSATHS B IpoIecce
MIOUCKA pEeLICHUsT MaTeMaTH4ecku c(hopMyIupoBaHHON MPOOIEMBI,
MOJIEJIMPOBATh peajbHbIE CUTYAllUH HA SA3bIKE T€OMETPUH, UCCIEA0BAThH
IIOCTPOECHHBIE MOJIEIH C UCIOJIb30BAHUEM I€OMETPUUECKHUX MOHATUI U
TeopeM, amnmnapara anreOpbl, pelaTh NPakTUYECKUE 3a/1a4M, CBSI3aHHbIE

C HAXOKACHUECM I'€COMCTPHUYICCKUX BCIIMYUH

11 KIIACC

Kon
NpoBepsIeMOro
pe3yjabTarta

IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

6

I'eomeTpus

6.1

OnepupoBaTh MOHATUSIMU: HUAJIUHAPUYECKas MTOBEPXHOCTb,
oOpa3yronye MITHHAPUIECKONW MOBEPXHOCTH, UIUHAP, KOHUYECKAs
MOBEPXHOCTh, 00pasylolie KOHUYECKOW IOBEPXHOCTH, KOHYC,

ceprueckas mOBEPXHOCTh




6.2 Pacnio3naBath Tena BpaiieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPAILICHHS
6.4 KrnaccudunupoBaTs B3auMHOE pacroiokeHue cepbl U MIOCKOCTH
OrnepupoBaTh MOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CErMEHTA, IIApPOBOM €10, OCHOBaHUE IIAPOBOIO CJI0s, BBICOTA
IapOBOTO CJI0SI, IAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI M MUIOIIAAM TOBEPXHOCTEH TEl BpAIICHHS,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BIHMCAHHBIA B cdepy H
6.7 ONMCAaHHBIN OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO0 BpaIlCHHUS
6.3 BblUHMCHsAT, COOTHONICHHS MEXIy IUIOMAASMH MOBEPXHOCTEH W
' 00BbEMaMH MOTOOHBIX TEI
6.9 N300paxarh n3y4aeMble (GUTYpPBI OT PyKH U C TPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbIMOMHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKH W3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BHUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekarb, MHTEPNPETUPOBATH U MPEOOpa30OBbIBaTh WH(OOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensaTs reomMmeTpudeckue (HaKkThl A PEIICHHS CTEPEOMETPUUECKHIX
6.12 3aja4, MPEaNnoJarallinX HECKOJbKO [IaroB PEIICHHs, SCIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B SBHOU (hopMme
6.13 OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE
BBITIONTHATE JIEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
6.14 YMHOKEHUSI BEKTOpa Ha YHCIIO0, OOBSICHATh, KAKUMU CBOHCTBAMHU OHH
0o0J1agaroT
6.15 [TpuMeHsTh MpaBUIIO MapalieNenurea Mpy CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATUSMHU: JICKAPTOBHI KOOPJIWHATHI B MPOCTPAHCTBE,
6.16 BEKTOp, MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA,

yrol MEXIy BEKTOpaMH, CKaJlsipHOE MPOU3BEACHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL




6.17

Haxoauts cymMMy BEKTOPOB M IPOU3BEAECHHUE BEKTOPA Ha YMCIIO, YTOJI
MEXJly BEKTOpaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBATH BEKTOP

10 ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOfI CUCTCMC KOOpAMUHAT

6.19

Pemate mpocredmue TeOMETpUYECKME 3aJayd Ha IPUMEHEHHE

BEKTOPHO-KOOPAHWHATHOI'O METOda

6.20

Pemiate 3amaun Ha JOKa3aTEIbCTBO MAaTEMAaTHYSCKHX OTHOIICHUN H
HaXO0XIACHUC I'COMETPUUCCKUX BEJIWNYHH I10 06pa3uaM WA aJIrOpUTMaMm,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu PECLICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocCTEeHIIME IPOrpaAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHUX

3a1a4

6.22

IIpuBOAUTE IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U

JKHU3HHU, paClIO3HABATDH IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh 1OJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTYallMd W IPUMEHATh U3YUYEHHBIE IOHATHSA B IIpoLiecce
MOKMCKA pEIIeHUsT MaTeMaTH4ecKu CcHOpMYIHMpPOBAHHOW MpPOOIIEMBI,
MOJEIINPOBATh PEAIbHBIE CUTYAIlUU Ha SI3bIKE TE€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJEIIN C UCITOJIb30BAHNEM I'€OMETPUYECKUX MTOHATUN U
TeopeM, ammnapara ajaredpsl, perarb MpakKTUYECKHe 3a/1au, CBI3aHHbIE

C HAXOKACHUEM I'€COMCTPHUICCKUX BCIIMYUH




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbIE TIOHATUS cTepeoMeTpur. Touka, mpsmMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00 AaKCMOMATUYECKOM TOCTPOSCHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

B3aumHoe pacnonokeHue IOpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECH,
napajuleJibHble M CKpeIlMBamoIuecs IpsMble. l[lapamiensHOCT NpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IApajuICNIbHBIE IIPSIMbIE B IIPOCTPAHCTBE,
NapaJIeJIbHOCTh TPEX MPAMBIX, MAPAJUICIBHOCTD MPSAMON U IUIOCKOCTU. YTIBI €
COHANPABJICHHBIMA CTOPOHAaMH, YIOJ MEXKIy MpsSMBIMH B IIPOCTPAHCTBE.
ITapajuieIbHOCT ~ IUIOCKOCTEH:  MapajllesibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHBIX mIockocted. [Ipocreiimme npocTpaHCTBEHHbIE (QUIYpHl Ha

IJIOCKOCTU: TETPAdP, Ky'6, MNapajieJICIuIica, IoCTpOCHUC CEe4YCHUI

7.3

IlepneHAUKyIAPHOCTE IPAMOM M IUIOCKOCTH: MEPHEHIUKYISPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MpsAMBIE IApAUICIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH,
NPU3HAK TEPIECHAUKYIJIAPHOCTH MPSAMOM M IIOCKOCTH, TeOpemMa O IpsSMOH
NEePHEHANKYJSIPHON IIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY NPSIMON H
IJIOCKOCTBIO,  JBYIPAHHBIA  YIrOJI, JIMHEHHBIM yroia JBYI'PAaHHOIO  yIUIa.
[lepnenauKyIsp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J0 INTIOCKOCTH, PACCTOSIHUE
OT MPSAMOH JI0 IIIOCKOCTH, MPOEKLUs (PUTYPBI Ha TUNIOCKOCTh. [leprneHIuKyIspHOCTD
IUIOCKOCTEM: MPHU3HAK MEPIEHAMKYJIIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx

NEPpNCHAUKYJIISIpax

7.4

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JIEMEHTHl MHOIOI'DAaHHUKA, BBIMYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrospHas
npU3Ma, TPAaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAsl MPU3MBbI, OOKOBas U
MOJTHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIBHBIN
napajuleJienunen U ero cpoicrtBa. [lupamupa: n-yronbHas nupaMuja, IpaHd U

OCHOBAHHME NNUPaMUIBI, OOKOBas M MOJIHA IMMOBEPXHOCTh MUPAMU LI, ITPABUJIbHAA U




yceu€HHas IupaMMaa. OJIEMEHTbl HNpu3Mbl U nupamuabl. lIpaBunbHbIE
MHOTOIPAHHUKHU: MOHSATHE MPABUJIBHOIO MHOTOIPAaHHMKA, IPABUIIbHAS MIPU3MA U
IpaBWIbHAsg NHUpaMuja, IpPaBWIbHAs TPEyrojibHas NUpaMUJa U IPaBUIbHBINA
TeTpadap, KyO. IlpencraBieHune O MpaBWIBHBIX MHOTOTPAaHHHMKAX: OKTadp,

noaexa’ap u ukocadapyrue CeueHust IpU3Mbl U TUPAMUJIbI

7.5

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  JJEMEHThl CHUMMETpPUM B NUpamMuaax, MapajuieJenuenax,

IMMpaBUJIbHBIX MHOTOI'paHHUKAaX

7.6

Brruncienne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel [lnomans
OOKOBOII TOBEPXHOCTH M TIOJIHOW ITOBEPXHOCTH NPSMON MPU3MBI, IUIOIIAAb
OCHOBaHHUH, TEOpeMa 0 OOKOBO MOBEPXHOCTH MPsIMOI ipu3Mel. [Imomans 60koBoiA
HOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MNHpPaMUIBI, TEOpeMa O IUIOMAAN

yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbL, TPUIMBI

7.7

[TomoOuble Tema B mpocTpaHcTBe. COOTHONICHUS MEXAY  IUIOHIQISIMH

MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEIl

11 KJIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT CodcpiKaHusA

6

I'eomerpus

6.1

[Munuuapudeckass MOBEPXHOCTb, 0Opa3yrolfe UIMHIPUYECKONH MOBEPXHOCTH,
OCb LMIUHApPUYECKOW moBepxHocTU. LlunuHnap: ocHoBaHMS U OOKOBas

IOBCPXHOCTD, 06pa3y}oma51 " OCh, Ij1oIiaab OOKOBOM M MOJIHOU MMOBCPXHOCTU

6.2

Konundeckass MmMoBepXHOCTb, OOpa3yloIIUe KOHMYECKOH IMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOH MoBepXHOCTH. KoHyc: oCHOBaHUe U BepIIHa, 00pa3yrorias
U OCh, IUIOMAAb OOKOBOM W TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIA KOHYC:

oOpa3yroIine U BbICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IMaMeTp, IIoIIa s TOBEpXHOCTH cepbl. B3aumuoe

pacnosoxkeHue cepbl U IMIOCKOCTH, KacaTeNlbHas MIOCKOCTh K cepe, miomaasb

cepsl

6.4

N300paxkeHune Ten BpalleHus Ha MIIOCKOCTH. Pa3BEépTka MUIMHIpA U KOHYCa

6.5

KomOunanmu Tenm BpalieHuss 1 MHOTOTPAHHUKOB. MHOTOTpaHHUK, OTMHCAHHBINA

okoJo chepsl, chepa, BiMcaHHAS B MHOTOTPAHHUK, UM TEJIO BPAIlleHUs




6.6

[Tonstre 06 06vEMe. OcHOBHBIE CBOiCTBa 00BEMOB Teil. Teopema 00 00BEME
NpPSIMOYTOJIBHOTO Tapauienenunena 1 cieactBus u3 He€. OO0bEM LWIMHIPA,

koHyca. O0BEM 1mIapa u rionaab chepsbl

6.7

[TogoOuble Tema B mpoctpaHcTBe. COOTHOIICHHMS MEXAY  IUIOIMIAISIMU

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

6.8

Ceuenus nuianHApa (MapamiebHO U NEPHEHAMKYJISIPHO OCH), CEUCHHUS KOHYca

(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIINHY ), CeUeHuUs 11apa

6.9

BGKTOP Ha IUIOCKOCTU M B HNPOCTPAHCTBC. ClnoXeHHE M BBIYMTAHUC BCKTOPOB.
YMHOXEHUE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa I10 TpéM HCKOMILIaAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO ImapauiCJICIIuIicaa. Pemenue 3aJad, CBJA3aHHBIX C

IIPUMEHEHHEM IIPAaBUJI ACUCTBUM C BEKTOPaMU

6.10

[IpsmoyronpHasg cucrema KOOpAMHAT B ImpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiiimue 3agaun B KoopAuMHATaX. Yroid Mexay BekTopamu. CkaisipHOe
MIPOU3BE/ICHUE BEKTOPOB. BhIuncieHne yriioB Mexy OpsIMBIMH U IIJIOCKOCTSIMHU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/la4




MMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbl CpeIHEero
001ero ooOpazoBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, alrOPUTMaMU pEIICHUs 3aady;
yMeHue (GopMyJIMpoBaTh U ONEPUPOBATH MOHATUSMH: ONpE/ECHHUE,
aKcuoma, Teopema, CJEACTBHE, CBOMCTBO, MPHU3HAK, J0Ka3aTEJIbCTBO,
paBHOCWIIbHBIE  (OPMYJIMPOBKM;  NPUMEHATh  HUX;  yMEHUE
dbopmynupoBaTh 00paTHOE U MPOTHBOMOJOXKHOE YTBEPXKICHUE,
OPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOA
MaTeMaTUYeCKON MHAYKIUU; IPOBOIUTH JOKA3aTEIbHbIE PACCYXKACHUS
OpU  pelieHUM 3a/ad, OLIGHWBAaTh JIOTUYECKYIO IPABUIBHOCTD
paccy X JIeHUH; yMEHHME OIepUpoBaTh MOHITUSIMH: MHOXKECTBO,
MIOJIMHO>KECTBO, OIEpallMy HaJ MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  anmmapar JUis ONUCAHWS  pealbHBIX
IIPOLIECCOB U SIBJICHUW M NP PELICHUU 3a1ad, B TOM YHCIIE U3 IPYrHX
y4eOHBIX IPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HbII
rpad, AepeBo, LUK, Tpad Ha IUIOCKOCTH; yMEHHUE 3aJaBaTb U
OMMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMU; CIIOIb30BaTh rpadbl Ipu

pCeHICHUHA 3a/1a1

YMeHue onepupoBaTh MOHATUSIMH: HaTypalbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTEMeHb C IeJIBIM TI0Ka3aTesieM, KOpeHb HaTypaabHOU CTENEHHU, CTCTICHb
C PpalMOHANBHBIM  TIOKAa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
mokazaTesneM, JiorapudM ducia, CHHYC, KOCHHYC ¥ TaHTEHC
MPOU3BOJIBHOTO YUCIA, OCTATOK IO MOJYII0, PAMOHAIBHOE YHUCIIO,
UPpAIMOHATIFHOE  YHCJIO, MHOXECTBA  HATypaJbHBIX,  IIEJBIX,
palMOHANbHBIX, JACUCTBUTENBHBIX YHCEN, YMEHHUE HCIOJIb30BAThH
MPU3HAKHU JCIMMOCTH, HAUMEHBIUN OOIIUN JIEIUTENIb U HAUMEHbIIIECE
obmiee KpaTHOe, anropuT™M EBKJINAA MpU pelieHny 3aaad; 3HaKOMCTBO
C Ppa3NUYHBIMU TO3UIMOHHBIMH CHCTEMaMHM CUHCIICHUS, YMEHHE
BBHITIOJHSATH BBIYUCIICHUE 3HAYCHH U TPeoOpa3oBaHUs BRIPAKCHUN CO

CTENEHsAMH U JorapudmMaMu, TpeoOpa3oBaHus TPOOHO-PANMOHATIBHBIX




BBIPQXCHUI; YMEHUE ONEPUPOBATh MOHATUIMMU: I10CIEI0BATENBHOCTD,
apudMeTHuecKass ~ Iporpeccusi,  reoMeTpuyeckas  Iporpeccus,
OeckoHeuHO YyObIBarOIash TIeOMETpUYEcKas IPOrpeccus; YMEHHE
3ajjaBaTh  IOCIENOBATE€IbHOCTH, B TOM 4YHCIE C IOMOIIbIO
PeKYppeHTHBIX  (OpMyJ; yYMEHHE  ONEpUPOBATH  MOHATHIMU:
KOMILJIEKCHOE YMCJI0, CONPSKEHHbIE KOMIUIEKCHBIE YMCIA, MOIYJb U
apryMeHT KOMILJIEKCHOTO 4Hcia, (opMa 3almucu KOMIUIEKCHBIX YHCEIN
(reomeTpuyeckas, TPUIOHOMETpUYECKas U anredpauyeckas); yMeTb
MPOU3BOIUTH apH(PMETHIECKUE NEHCTBHS C KOMILJICKCHBIMH YHCIIAMH;
OPUBOAUTH  MpPHUMEPbl  UCIOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN,
ONEpUpPOBaTh MOHATUAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FeOMeTpI/IquKHﬁ CMBICJT OIIPCACIINUTCIIA

YMeHue onepupoBaTh MOHATUSAMU: PALIMOHAIBHBIE, HPPALMOHAJIBHEIE,
[I0Ka3aTelbHbIE, CTEIIEHHBIE, JIOrapu(MUIECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHs M HEPABEHCTBA, HUX CHCTEMbI; yYMEHHE OIEPHUPOBAThH
MOHSTUSIMU: TOXJIECTBO, TOKIECTBEHHOE TPE0Opa3OBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHCHUN U HEPABEHCTB, PaBHOCWILHOCTH
YPaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C IOMOIIBIO Pa3JIMYHBIX NMPUEMOB; PELIATH
YpPaBHEHUsI, HEPABEHCTBA M CHCTEMBI C MapaMeTpoM; IPUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MAaTEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (PYHKIMS, 4YETHOCTH (YHKIUH,
NEPUOJIMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIMH, HauboJblllee 1 HaMeHbIllee 3HaUeHUS
(GYHKIMM Ha TPOMEXYTKE, HempepbiBHAs (YHKIMS, aCHUMIITOTHI
rpajpuka ¢GyHKUMM, TepBass W BTOpas Npou3BOAHAas (yHKIUH,
reoMeTprUYecKuil 1 (pu3nyecKuii CMbICI MPOU3BOAHOM, EpBOOOpasHasi,
onpeneNnéHHbI MHTETpall; yMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka
(YHKIMU; YMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMbI, IPOU3BENEHUS,
YaCTHOTO U KOMIO3UIMHU (PYHKIINH, HAXOJUTh YpaBHEHHE KacaTeIbHON
K TpaguKy (YHKIMHU; YMEHHE HAXOJUTh IMPOU3BOIHBIC 3JI€MEHTAPHBIX
(GYHKLIMH; yMEHHE HCIOJIb30BATh IPOU3BOAHYIO AJIS HCCIEIO0BaHMS
(byHKUMH, HAXOIUTh HAUOOJIBIINE M HAMMEHBIINE 3HAYCHUS (DYHKIIHIA;
CTpPOUTh TIpaUKd MHOTOWIEHOB C MHCIIOJb30BaHMEM ammnapara

MaTEMATUYCCKOI'O aHaJIn3a, IMPUMCHATH MMPOU3BOAHYIO JIIsL




HAaxOK/JCHUsA HAWIy4YIIEero peuIeHUus B IPUKIAIHBIX, B TOM 4YHUCIE
COLMAIBHO-9KOHOMHYECKUX U  (U3MYECKUX 3a/ayax; HaXOJUTh
TUIOIIAAN ¥ 00BEMBI (PUTY € TOMOIIBIO HHTETPalla; IPUBOAUTH TPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS C MOMOLIbI0 AUpdepeHInaIbHbBIX

YpaBHEHUU

YMenue onepupoBaTh MOHATHSAMH: Tpaduk ¢yHKImMu, oOpaTHas
GyHKUIMA, KOMIO3ULUSA (GYHKUMH, JIMHEHHas QyHKIUs, KBaJgpaTUYHAs
byHKUMsA,  paunMoHanbHas — (QyHKOUMSA, — cTeneHHas  (pyHKIu,
TPUTOHOMETpUUYECKHE (DYHKIMHM, OOpaTHblE TPUTOHOMETPUYECKHE
GyHKIMHM, [OKa3zaTeibHas W Jiorapupmuueckas (QyHKUHMM; yMEHHE
CTpOUTH I'padUKu U3YyYEHHBIX (DYHKIMH, BBIIOJIHATH MpeoOpa3oBaHUs
rpaduKoB (PYHKINH, HCIIOIB30BaTh TPa(pUKH I U3YUECHHUS IPOIIECCOB
U 3aBHCUMOCTEH, PU pELIeHNH 3a/1a4 U3 JPyruxX y4eOHBIX MPeAMETOB
W 33/1a4 U3 pEaJbHOH JKU3HU; BBIpaXaTb (HOpMyJaMH 3aBUCHMOCTH
MEX/y BeIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U rpauku GyHKUMN 1715
peleHNs ypPaBHEHUH, HEPAaBEHCTB | 33/1a4 € ITapaMeTpaMu; n300paxkaTh
Ha KOOPJMHATHOM IJIOCKOCTM MHOXXECTBA pEIICHUN ypaBHEHHUH,

HCPABCHCTB U NX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlauM Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JBM)KEHHUE, pa0OTy, CTOUMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 33Jja4y U3 00JIaCTH yIpaBiIeHUS TUUYHBIMUA U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATHh BBIPAXKEHMsI, YpaBHEHUs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIOBHIO 3a/1a4M, MCCIIENOBATh IIOJIyYEHHOE PEIICHUE H
OLIEHUBATh MPABJONOA00HOCTh PE3yJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyallMd HA SI3bIKE MAaT€MATHKH; COCTaBIIATH BBIPAXKECHMS,
YpPaBHEHUsl, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3a]auy,
HCCIIE0BATh TIOCTPOEHHBIE MOJECIN C HCIOJIB30BAHMEM alapara

anreOpbl, UHTEPIIPETUPOBATH MOJyUYEHHBIH pe3yIbTar

YMeHue omnepupoBaTh IMOHSATUSMHU: CpefHee apuPMETHUECKOE,
MeauaHa, HauOoJbpIllee M HAMMEHbIIee 3HAUEHHUs, Pa3Max, TUCIIePCHs,
CTaHJapTHOE OTKIIOHEHHE YHCIOBOrO0 Habopa; yMEHHE W3BIICKaTh,
MHTEPIPETUPOBATh MH(GOPMALIMIO, MPEJCTABICHHYIO0 B Tabmunax, Ha
quarpammax, rpadukax, OTpaXKaronlyto CBONCTBA peabHBIX MPOIIECCOB
U SBIEHUI; NPEACTaBIATh HMH(POpPMALMIO C TOMOIIBIO TaOIHUI H

AuarpaMM; HUCCICOOBATb CTATUCTUUCCKHEC HJAaHHBIC, B TOM YHCJIC C




OpUMEHEHHEM TpaUYecKuX METOJOB U JJIEKTPOHHBIX CPEICTB;
rpaMuecKu HCCle0BaTb COBMECTHbIE HAOJIOJCHHUS C IOMOIIbBIO

JMarpaMM pacCenBaHUs U JIMHEMHOWU perpeccuu

YMeHHe ONnepupoBaTh MOHATUAMU: CIyYalHBIM OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIYy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TI'pa)UUeCKUX METO/OB; MPUMEHSTH
(bopMyJIbl CI0XKEHUS U YMHOXEHHs BEpOSITHOCTEH, (hOpMyJTy MOJIHOM
BEpOATHOCTH, Qopmyny bepHymm, KoMOWHATOpHBIE (AKTBI W
GopMyJbl; OLIEHWBAaTh BEPOSITHOCTH pEabHBIX COOBITHH; yMeHHe
ONEpPUPOBATh MOHATHAMM: CiIy4dalHas BEJIMYMHA, pacIpeiesiCHue
BEPOATHOCTEH, MATEMaTUUECKOE OKUAAHNUE, AUCIIEPCHUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4alHOM BEJIWYMHBI, (YHKUUU paclpeieieHus Hu
IUIOTHOCTH ~ PaBHOMEPHOIO,  II0OKA3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnii; yMEHHE HCIOJIb30BaTh  CBOMCTBA  HM3YYEHHBIX
pacnpeneneHui Ul pelieHys 3aa4; 3HaKOMCTBO C MIOHATUSAMU: 3aKOH
OOJNBIIMX YHCEN, METOJbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE
NPUBOANUTh TIPUMEphl MPOSBICHUS 3aKoHa OOJBIIMX 4YHCET B
NPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE ONEpUpPOBATh
MNOHATUSMM: COYETaHHWE, IEPECTAHOBKA, YHUCIIO COYETAaHUM, 4YHCIIO
nepecTaHoBoK; OMHOM HbroTOHA; yMeHUEe MPUMEHSITh KOMOMHATOPHBIE
(bakThl U paccyKAECHUs I pPelIeHHs 3a]lau; OLEHUBATh BEPOSTHOCTH
peaIbHbIX  COOBITUH; COCTaBJISATH BEPOATHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTb IOHSTHAMM: TOYKa, IpsAMas, IIJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIJa, IJIOCKUH yrol,
JBYTPaHHBIA yroJI, TPEXIPAHHBIM YIroJ, CKPEIIMBAIOLIUECS MPSIMBIE,
NapajuIeIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH, YTOJ
MEXy NMPSAMBIMH, YTOJl MEXKIY HPSIMON M IJIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PAcCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIb30BaTh
IpU pEelIeHWH 3aJady HU3y4yeHHbIe (AKThl U TEOPEMbI IIAHUMETPUU;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MUPA; CTPOUTH
MaTeMaTHYECKUEe MOJEIH C IOMOINBIO I'€OMETPUYECKUX IMOHATUH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN




10

YMeHue onepupoBaTh NOHATHIAMU: IUIOMIAb GUTYPBI, 00bEM (PUTYPHI,
MHOTOTPaHHHUK, IPaBUIIbHBI MHOTOIPAaHHUK, CEYCHNE MHOTOTPAaHHHKA,
KyO, mapaienenurnes, npuMa, mupampaa, ¢urypa u MOBEPXHOCTb
BpaIlleH!s, WINHIP, KOHYC, 1map, cdepa, miomans chepsl, momams
MOBEPXHOCTU MUPAaMUIBI, TIPU3MBI, KOHYCa, IIMIUHAPa, 00BEM KyoOa,
IPSMOYTOJIBHOTO HapauIeJICIHIEaa, MTUPAMH/IbI, TPU3MBI, [WINHAPA,
KOHYyca, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHHs KOHyCa U LWIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromiascs cdepsl, HWINHAPA, KOHYCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHHUKH, (PUTYPBI X TOBEPXHOCTH
BpAllleHUs, UX CEYEHHUs, B TOM YHCIE C IOMOIIBIO 3JIEKTPOHHBIX
CPE/CTB; YMEHHE TPHMEHSTH CBOHCTBA T'E€OMETPHUYECKHX (HUTYD,
CaMOCTOSITENIHO (OPMYJIPOBATH OIPENEICHUSI H3Y4aeMbIX (QUTYp,
BBIJIBUTaTh THIIOTE3bl O CBOWCTBAX M NpPU3HAKAX T€OMETPHUYECKHX
¢uryp, OOOCHOBBIBaTh WJIM OIPOBEPTaTh HX; YMEHHE HPOBOIUTH
KJIacCH(PUKAUIO (QUTYp IO pa3IMYHBIM NpPU3HAKAM, BBIIOJIHATH

H€06XOI[I/IMI)IC AONOJHHUTECIbHBIC ITIOCTPOCHUSA

11

YMeHne omnepupoBaTh MOHATHUSIMH: JIBIDKEHHE B TPOCTPAHCTBE,
napaieNbHbIA epeHoC, CHMMETPHSI Ha TNIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE M0100Us, MOJOOHBIE (QUIYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHbBIE (DUTYPBI, B TOM YHUCIIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIH30BATh TEOMETPUIECKHAE OTHOIICHUS
IOpU pelIeHUM 3aJ]lad; HAXOAUTh I'€OMETPHUUECKUE BEIMYMHBI (IUIMHA,
yroj, TUIomanas, 00bEM) MpU peUIeHWH 3a7ad U3 JPYTUX YIeOHBIX
NPEMETOB U U3 PEATbHOM KU3HU; YMEHHE BBIYUCIISATh T€OMETPUUECKHUE
BEJIMYMHBI ([UIMHA, YTOJ, TUIOMAAb, 00BEM, TUIOMAAh TMOBEPXHOCTH),
UCTOJB3Yysl W3ydeHHbIe (OPMYJbl U METOIbI, B TOM YHWCIIE: IUIOMIA/b
MOBEPXHOCTH MAPAMUJIBL, TIPH3MBI, KOHYCa, IWIMHIPA, TUIOIMAAb CQEpH;
00bEM Ky0Oa, MpSMOYTOJIBHOTO Mapauieienunea, TMpaMuibl, TPU3MBl,
IITMHIIpA, KOHYca, IIapa, YMEHHWE HaXOAWTh OTHOIICHHE OO0BEMOB

noJ00HBIX (uryp

12

YMeHue omnepupoBaTh IMOHSATHUSMHU: TPSIMOYTOJIbHAs  CHUCTeMa
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKU, KOOPJIAUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOU3BEICHNE BEKTOPA HA YHCIIO, PA3JI0KEHUE BEKTOpa IO
0a3ucy, CKalsipHOE MPOU3BEJCHHE, BEKTOPHOE IPOU3BEIEHUE, YTOJl

MCKOY BCKTOpPAMMH, YMCHUC HCIIOJIB30BAaTh BCKTOpHLIfI u




KOOpI[HHaTHBIfI MCTOH MJIA PCIICHHA TCOMCTPHUYCCKUX 3aad M 3ajay

JIPYTUX y4eOHbIX NPEAMETOB

13

YMeHue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pelIeHus 3ajauu;
MOHUMAaHWE 3HAYMMOCTH MATEMAaTUKH B H3YyUYEHUU TMPUPOJHBIX U
OOLIECTBEHHBIX MPOLECCOB M SBJICHWM; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKW B HMCKYCCTBE, YMEHUE MPUBOJIUTH
MpUMEpPbl MAaTeMaTUYECKUX OTKPBITUH POCCHUHUCKOM M MHUPOBOi

MaTEeMaTU4YeCKON HayKH




INEPEYEHD DJIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COEPKAHUS
Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
- Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JIECSATUYHBIE APOOM, MPOICHTHI,
' OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmernueckuil KopeHb HaTypalbHOU cTeneHu. JeHcTBUs ¢ apupMEeTHIeCKUMU
. KOPHSIMH HaTypajJbHOU CTEIIEHU
14 Crenenp c¢ uensiM mnokaszareneMm. CTeneHb € palMOHAIbHBIM I10Ka3aTEIEM.
' CBolicTBa CTENEHU
s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTAHT'€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIE U HATYpaJIbHbIE JTOrapH(pMbI
JlelicTBUTENnbHbIE uncna. ApupMeTHyecKue Omnepauuu ¢ JIeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnrxkE€HHbIe BBIYMCIIEHUS, TPaBUIIa OKPYTJICHHUS, IPUKUIKA U OLICHKA
pe3yJsibTaTa BEIYUCICHNN
1.8 [TpeoOpa3oBanue BoIpaxKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanmnonaibHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS
2.5 [ensie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHbIe HEPAaBEHCTBA
2.7 [TokazarenbHble U TIorapupMUUECKe HEpaBEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuliia cuCTeMbl JINHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI




3 @OyHKIUH U TpapuKH
11 @Oyukius, crnocods! 3axanus ¢yHkiuu. 'paduk Qynkuuu. Bzaumao oOpaTHbIE
' ¢bynkiuu. YérHele u HeuéTHbIe pyHkmu. [leproanueckue GyHKunn
OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HaueHuWd ¢ynkiuu. Hymu ¢dyHkum.
19 [IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHUMYMbl (yHKIMWA. Haumbonbliee u HauMmeHblllee 3HAYCHUE
(GYHKINMU Ha TPOMEKYTKE
33 Crenennast (yHKIHUS C HaTypaJdbHBIM W IIENIBIM IOKa3aTteneM. E€ cBoiicTBa u
. rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
16 Touku pa3psiBa. Acumntorsl rpadukoB ¢Gynkuuid. CpolicTBa (QyHKUUH,
. HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUS [10CJIEOBATEILHOCTEN
3.8 Apudmerndeckas u reomeTpudeckas mporpeccuu. @opmyria CI0XXKHBIX POLIEHTOB
4 Havana maremaTnueckoro anaiaunsa
4.1 [TpousBonnas ¢pyukuu. [IpousBoaHbIE S71eMEHTAPHBIX (PYHKIIHIMA
[IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxneHne HanbobIIero 1 HAMMEHbIIIETO 3HaUYeHUs QyHKIIUKA Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa U JOTUKA
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KoopauHaTsl 1 BEKTOPHI
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