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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
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 oOydaronmxcs, GopMupoBaHUs (DYHKIMOHATBLHOM MaTeMaTH4eCKOU
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
MaTeMaTUYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEAIIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBisieTCss OAHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPUH U MIOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUIN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (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(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOyYarOMIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  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 — o00meoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[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 YMEHMUSI, 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

KyJbTYpPbl U OCO3HaHHE €€ B3aUMOCBS3HU 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 MHTEIUIEKTYyAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH 00yUaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus PAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHUA, U OINpPEAEIEHHBIM 00pa3oM OpraHM30BaHHas padoTa HajJ HUMH, YTO
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 MPOBOJUTCS 3a CYET PELICHUS 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cojepxaTenbHble JIUHUKA Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HaBBIKAMHU OCYUIIECTBIISIIOCH MOCIEN0BATENLHO U MOCTYNATEIbHO, 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 reometpuun oTBoAuTCs 2 4yaca B Henelnto B 10 kimacce 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 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MPSIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
mockocte. [Ipocreifue npocTpaHCTBEHHBIE (PUTYPHI HA MJIOCKOCTU: TETPa’dap,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeEopemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIOCKOCTH, MPOEKIIUS GUTYPBI HA TNIOCKOCTh. [lepneHauKyaspHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd 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
teTpadap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CHMMETPHUH B MUpaMUAaXx, HapajuieNenurenax, NpaBuibHbIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW MHPAMHUJIBI, TEOpEMa 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

[unmuaapuueckas MTOBEPXHOCTD, oOpasyroiue UUAJIMHIPUYECKON
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
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

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

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAE B MHOTOTPAHHUK, UK TEJIO BPAIICHHUS.

[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 mpocTpaHcTBe. CI0KEHUE U BEIUYMTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteitmme 3amaum B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. 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
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
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 JOCTHXKCHUM B JIPYTUX 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€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acMeKTaM Pa3InYHbIX 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
OTJIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOW  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTBIO 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
CpeImbl, OCO3HaHWEM TJI00ATBHOTO XapakTepa HSKOJOTHUECKHX MpoOseM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, 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 ¥ MaTeMaTHYeCKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX Npoyeccos obyuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIIECHUH MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(dbopMynaupoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodiIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHHS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

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

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 JJIsI pEUICHUS 3a/1auH;

e BBIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  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 CaMOCTOSITEJIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
¥ LIETISIMU OOILIEHUS; ICHO, 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,
po0JIeMbl, perraeMoi 3aj1aum, BbICKa3bIBaTh UACH, HAIIEJICHHbIC Ha TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHUH YYeOHBIX 3ajlay; MPUHUMATH I1€1h COBMECTHOMU
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbDY W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposanue
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 PELIEHUN C YUETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHusT MaTeMaTUYECKOH 3a1auu;

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 JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS W3 HUX I[PU PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTPaHHOIO yTja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

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

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NMpaMuia; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

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

OnepupoBaTh NOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

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

Pemarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPELIMBAOIIMMHUCS TNPSAMBIMH, MEXKIy NPSIMOM M IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPUS B MPOCTPAHCTBE, 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 reomeTprdeckue (HaKThI 711 PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOoAWTH 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
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEJTUYHH.

11 KUIACC

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

Pacno3naBath Tena BpamieHus (UJIMHIP, KOHYC, chepa U map).

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 COOTHOIICHHSI MEXIY IUIOMAIIMUA TMOBEPXHOCTEH U 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 CEUCHUS TEJ BPAICHUS.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATS  JEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOpa, Yroa MEXIy
BEKTOpPaMH, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHBIE
BEKTOPBI.

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

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

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

Pemate npocreiiline reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedlIne NPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBbIE 3HAHUS HA MPAKTHKE: AaHAJIU3UPOBATh pPEAbHBIC
CUTyallUM W TPUMEHSITh HM3yYECHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmapaTa aareOpsl; pemarhb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypchl
bub6nmoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI httns://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TeM nudpoBbIie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena pameriis 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBULIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHHU:
TOYKa, MpsiMasi, INTOCKOCTh,
npoctpaHcTBo. IIpaBuia
1 1/1506 I;)KGHI/HI Ha pI/IC HKax: 1 bubmorexa LIOK
p pHcy o https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napauIeIbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTna: nepecekarommecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS 1 bubmmorexa [TOK
- 1P https://m.edsoo.ru/2d8a9c99
mpsiMasi ¥ IIOCKOCTh
[TonsTHs: mepecekaronuecs
3 IUIOCKOCTH, IIEPECEKAIOIINECS 1 bubmiorexa LOK
- 11ep https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKAX, Ha IPOEKIIMOHHBIX https://m.eds00.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 KyOe u

5 HUpaMUIE, UX Pa3BEPTKU U MOAEIIH 1 bubmmorexa [TOK

P > 11X Passep ' https://m.edso00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
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HavansHbie cBeieHNS 0 KyOe U

6 nupamuie, X pa3BEPTKU U MOJIEIH. bubmmorexa LIOK
https://m.edso0.ru/3d8ffd32

CeueHusi MHOTOIPaHHUKOB
[TonsiTHE 00 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5cafe
CIIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHM: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso00.ru/239c8ch4
CIICZICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHM: bubnmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIICZICTBUS U3 HUX
[TonsaTne 06 akCHOMaTHYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEZICTBUS U3 HUX
B3anmMHoe pacrionoxeHue NpsMbIX B

1 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubnuoreka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso0o.ru/1a2520f6
psIMbIC
[TapannensHOCTh MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

12 napaJuiesIbHbIE NIPSIMBIE B bubmmorexa LIOK

IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3
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[TapamienpHOCTH IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapannensHOCTD NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTl ¢ COHAIIpaBIEHHBIMU bubmumorexa [IOK
CTOpOHaMU https://m.edso0.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnnoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
MapajieabHbIE MIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa napaiebHbIX bubnnoreka [JOK
IIJIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIIOCKOCTH: TETPad bubmmoreka LIOK
P  TEIPASAD, https://m.edso00.ru/4a28dc02
KyO, mapasienenumnes
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE Cenei https://m.edsoo.ru/1d434dof
bu6mmoreka [JOK
21 I1 i
OCTPOCHHE Cenei https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
29 "[IpsiMBI€ M TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD MPAMOU U
DHEHMIY D P bu6mmoreka [IOK
23 MJIOCKOCTH: TIEPIIEHIUKYJIIPHbIE

MpsAMBIC B IPOCTPAHCTBEC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napasuienbHbIEe U bubmumoreka [IOK
MEePIEHANKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasienbHele U bubnuoreka [IOK
NIEPIEHIUKYIISIPHBIC K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHmKyIsIpHOCTH bubmumorexa [IOK
MPSMON U TIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [HOK
MEPIEHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIuKyIsIp ¥ HAKJIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunoreka [JOK
paccTosIHUE OT MPSIMOM 110 https://m.edso0.ru/33c477d3
IJI0CKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE!

32 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHAUKYISp U HAKJIOHHBIE!

33 paccTosiHue OT TOUKH J0 MJIOCKOCTH, bubnuoreka [IOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
MJI0CKOCTH

34 [lepnieHquKyIsp ¥ HAKIIOHHBIE: bubnnorexa [JOK

pacCcTodaHruC OT TOYKHU [0 IJNIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSMOU 10

IUIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKILY bubnunoreka HOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TUHEHHBIN YTroJl bubnmoreka [JOK
JIBYTPaHHOIO yrJja https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroJ, JUHEHHBINA yroi bubmumorexa [IOK
JBYT'PAHHOIO yrIjia https://m.edsoo.ru/c7c777ed
IlepneHIUKYIAPHOCTE INIOCKOCTEN:
38 I E?;H&KH neynellz UKYJIIPHOCTH Bubmorexa ITOK
P P fl P https://m.edsoo.ru/ec3e2da3
JBYX IUIOCKOCTEH
[lepneHIUKYISIPHOCTD MIOCKOCTEH:
39 [IPU3HAK HEPHEHINKYIAPHOCTH Bubmorexa ITOK
P P fl P https://m.edsoo.ru/ed9e2a8e
JBYX IUIOCKOCTEHN
[lepneHIUKYISIPHOCTD MIOCKOCTEH:
40 OPU3HAK NEPIIEHINKYIIPHOCTHA bubmmorera [TOK
P P fl P https://m.edsoo.ru/ba75dc57
JBYX ITIOCKOCTEN
41 Teopema o TpEX epHEeHIUKYIIpax bubmmorexa LHOK
p p PHCHIIKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX epHEHIUKYIIIpaxX Bubmorexa ITOK
p p PHCHIIKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX epHEHIUKYIIpaxX Bubmorexa ITOK
p p PHCHIIKY AP https://m.edso00.ru/9f246736
KonTponbHas paboTa mo Temam
44 "[lepneHANKYIAPHOCTD NPSAMBIX U bubnuorexa [IOK

=N

IJIOCKOCTEN" U "YTIIBI MEX Y
MPSIMBIMU ¥ TUTOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

45 MHOT'OTPaHHHUKA, BBITYKJIbIC U bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIIMYKJIbIe MHOTOI'PaHHUKY;
pa3BEépPTKa MHOTOTPaHHHKA
[Tpu3zma: N-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS MIPU3MBL; IIpsiMasi U bubnmoreka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh MPU3MBI
47 [Tapannenenumnen, npsMOyroJbHbII bubnuorexa [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edso0o.ru/8a7be683
[Mupamuna: N-yronbHasi mupamMmuaa,
rpaHy U OCHOBaHHE TTHPAMHU/IBL;
48 OOKOBast ¥ OJTHASI TOBEPXHOCTh bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MUPAMH/IBI; IPABUIIBHAS U
yCeu€HHas nupaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHUE MPABHIEHOTO
49 MHOTOTpaHHUKA; IPaBUIIbHAS bubnuoreka [IOK
IIpU3Ma U NPaBUIbHAS IMPAMHUJIA; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJbHAS MPaMHUIA
Y TIPaBUJIBHBIN TETPadp; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
NOJEKa’p U UKOCAdIP.
CummeTpus B IPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIIHO TOUYKH, bubnmnoreka [JOK

MIPSIMOM, TUTOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MUPaMUJIAX,

https://m.edsoo.ru/b9e777d9
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nmapajiiejacnuieaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

BrIuucienue 2j1eMEHTOB

bu6mmoreka [IOK

52 : pEo
MHOTOTPAHHKOE: pebpa, https://m.edsoo.ru/6cdbecef
JVaroHald, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSAMOU
53 MPU3MBI, TUIONIAh OCHOBAHHM bubmorexa HOK
P > TOTHAAR ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTHU
IPSIMOM IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN
54 MUPaMHUJIbI, TEOPEMA O TIOLIAIN bubmmorexa [JOK
PAMIARS, TEOP HeA https://m.eds00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOMH
T PAMH/TBI
55 KonrtponbHas pabora no Teme bubnuoreka [IOK
"MHoOrorpaHHuKu" https://m.edso00.ru/a95f5c04
. bubmuorexa [JOK
56 IT
onsThe 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57
OnEm nHpavi b https://m.edso00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM MHpaMu el https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 OOwEM MupaMu et https://m.eds00.ru/79¢10312
" bubnuorexa [JOK
60 OOwEM MupaMu et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa HOK

https://m.edso0.ru/79853608
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bubmuorexa [JOK

62 OOBEM npi3MEI 1 https://m.eds00.ru/1e053890
N bu6mmoreka [IOK
03 OOBEM MpHsMbI ! hitps://m.eds00.ru/482d3f51
64 KonTponbhas pabora no teme 1 bubnmoreka [JOK
"OOBEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 CUCTEMaTHU3aIUs 3HAHUM. 1 bubnmoreka [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OTPaHHHKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Berunciienue paccTOsIHHNA: MEXTY
66 JIBYMsI TOUKaMH, OT TOUKH J10 1 bubnmorexa LOK
. https://m.edsoo.ru/f7792ba9
NPSIMO#, OT TOYKH JI0 IJIOCKOCTH,
MEX1y CKPEIIMBaIOIIUMUCS
MPSIMBIMH
bu6mmoreka [JOK
67 Hrorosas konTpostkKas pabora 1 https://m.edsoo.ru/b9146bc0
IToBTOpenue, 0600IIEHNE
CUCTeMAaTH3allHsI 3HAHHH.
Boruncnenue yrioB: Mex
68 CermHBa}omyHMHcs[ npvaIZMI/I, 1 bubmmorexa [JOK
. https://m.eds00.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
TJIOCKOCTSMU
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
NQ Tema ypoka Koutpoabusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypen
Cdepa u map: HeHTp, paanyc,
1 JTUaMeTp; TUIOIAdb TOBEPXHOCTH 1 Bubmaorexa ITOK
https://m.edso00.ru/0341bc2b

chepsol
B3anmnoe pacnonoxeHue cepsl

5 1 TJIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaasb https://m.edsoo.ru/bed12a43
chepnl

3 N3o6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mmockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckas MIOBEPXHOCTD,

4 00pasyroIue MHINHIPUIECKOM 1 bubnmnoreka [JOK
ITOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
[IUTHHIPAYECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u och; 1 bubnunorexa [JOK
TJI01A s OOKOBOM U MOJTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
miockocTH. Pa3BEépTka nunuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasuiebHON Un
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)

https://m.edso0.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOH

bubmuorexa [JOK

! MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 o0pa3yromiasi U 0Ch; IUIOMAIb bubmmorexa [JOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Yceu€HHbIN KOHYC: ue u
9 BBICOTA; OCHOBaIZ[I/(I:SI 216(13)22}1;)&11;1 ) bubmorexa HOK
’ https://m.edso00.ru/1468bhab3
MOBEPXHOCTh
H3006paxeHne KoHyca Ha
mrockoctu. PazBépTka Konyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubnmnoreka [JOK
rapajuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 okono cepsr; cepa, BucaHHAS B bubnunorexa [JOK
MHOTOTPaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Tonsitne 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

" bubnuotexa [JOK
14 O6BEM tHTHRPa, KoHyCa https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps bubnmorexa LIOK

https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TEeNa B IPOCTPAHCTRBE.
COOTHOIIIECHHST MEXKTY TUIONIAIIMH

bubmuorexa [JOK

16
MOBEPXHOCTEH, 00BbEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0beEMBI bubmorexa [IOK
| p https://m.edsoo.ru/4a33a8ab
TeN
18 Bekrop Ha mI10CcKOCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)XeHne ¥ BEIYATAHUE BEKTOPOB bubmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHUE BEKTOPA HA YKCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Pa3znoxeHne BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPAM bubmorexa [JOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Perntenne 3a1a4, CBsI3aHHBIX C
22 OpUMEHEHUEM IIPABWI IEHCTBUH C bubmorexa [JOK
p p A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIIA METO
23 vl I/IpiI_HGHI/II/I FCOMC”E HUYECKUX ’ bubmorexa [JOK
prp p https://m.edsoo.ru/d3alfe30
3amaq
[IpssmoyronbHas cucrema
KOOpIMHAT B IPOCTPAHCTBE.
P pocTp Bu6morexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpPJIMHATAX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mexay BEKTOPAMH.

25 CkanspHo€ NMPON3BEICHHE bubmmorexa [JOK
https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruucienue yrios Mexay bubnuoreka [IOK
IIPSMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOPIMHATHI B bubmorexa LHOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHble GUrypsl, GaKThl, https://m.edso0o.ru/1780ba5d
TEOpPEMBI Kypca INIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHble GUrypsl, GaKThl, https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6obIIEHNE 1

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, o6obIIEHNE 1

31 cUcTeMaTu3aIus 3HaHWi. 3a1aun bubnuotexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenwme, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnuorexa [JOK

OcHoBHbIe GUTyphl, GaKThI,
TEOPEMBI Kypca CTEpEOMETPUH

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmuorexa [JOK
33 Hrorosas kontposbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS 0CHOBHOI
NpOBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IPH PEIICHUN
' reOMETPHUECKUX 3324
23 OnepupoBaTh HOHATHAMH: TAPAIUICTBHOCTh U NEPIEHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEN
-4 KnaccugunupoBars B3aMMHOE PacroyioKeHUe MPsIMBIX U IIOCKOCTEH B
' NPOCTPAHCTBE
OnepupoBaTh NOHATHAMM: ABYT'PaHHBIHN yroj, TpaHu IByTPaHHOTO YIIa,
7.5 peOpo IBYTpaHHOTO yrIjla, JHMHEHHBIH Yrod JBYTPaHHOTO YIUIa,
rpajycHas Mepa JABYI'paHHOI'O yria
OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBIH
7.6 MHOTOTpaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, MIPaBHIILHBIN
MHOTOT'PaHHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (MMpamuja, Mpu3Ma,
' MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
KnaccupumupoBarh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
- KiJaccuukanuy  (BBIMYKJIBIE M HEBBINYKJIble  MHOTOTPAHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIpSMBIE W HAKIOHHBIE TPHU3MBI,
napaiesIenune bl)
- OnepupoBaTb  MOHATHUSAMHU:  CEKyllas  IJIOCKOCTb,  CEUEHHE
' MHOTOTPaHHHKOB
210 OOBACHATH MNPUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCITONIB3YST METOJT CIEOB




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, MPUMCHAA H3BCCTHBIC aHAJIUTHYCCKUEC MCTOABI IIPHU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
paCCTOHHHfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemrats 3a1a41 Ha HAXO0XKXACHHUEC rCOMCTPUICCKUX BECIIMYHH 110 06pasuaM
I aJilropuTMaM, IIPUMCHAA U3BCCTHBIC aHAJIUTHYCCKHUC MCTOAbI IIPpHU
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BbBIYMCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTH CUMMCTPUHU (I)I/Il"prI

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI JAJI1 pCHICHUA CTCPEOMCTPHUICCKUX
3aaa4, Mpearnoararolmnux HECKOJIBKO IMaroB pPCeIiCcHHA, €CIIM YyCIIOBUA
IMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

HpI/IMCHHTL HpOCTeI\/'II_HI/IC NporpaMMHbBIC CpCACTBA H OSJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPpUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTCI>'I B IpUPOJAC U

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh TOJMYYCHHBIE 3HAHWA Ha TPAKTHKE: aHAIU3UPOBAThH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoOIecce
MOWCKA pEeIICHUs] MaTeMaTW4ecKH CQOPMYIUPOBAHHOU MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyallly Ha S3bIKE T€OMETPUH, HCCIIE0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPUUCCKHUX MOHSATUU U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MIOBEPXHOCTb,
6.1 o0pasyroniye NUIHHIPUICCKON TMOBEPXHOCTH, HWIMHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIfe KOHUYECKOH TOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudumupoBats B3auMHOE pacmnoiokeHHe CPephl U MIIOCKOCTH
OnepupoBarh TOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJIOs, IAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUYECKUX TeTl C MPUMEHEHHEM (popMyIT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cdepa, BIUCaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpaIleHUs
6.8 BBIYHCIATE COOTHOIICHHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N300paxaTs n3ydaembie QUTYpPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(OPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTYypax, MPECTABICHHYIO Ha

yepTexkax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHIIO MapalIC/ICIUIIea IPH CA0KCHUHA BEKTOPOB

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHEI BCKTOPA,
yYroia MeEXAy BEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate mpocreiimne TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WK alropuTMam,
IIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

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

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATE IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[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
ITOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATHNA U
TEopeM, amnrapara ajareOpsl, perarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXO0XACHHUEM I'€COMCTPUICCKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

['eomerpus

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

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE:  IepeceKaroliuecs,
NapajuleJIbHbIE W CKpeluBamomuecs IpsMble. [lapamienbHOCTh NpAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YrOoJ MEXIYy TMpPSAMBIMA B MPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: rapasieabHbIe IJTOCKOCTH, CBONCTBA
napajuienbHbIX miockocTed. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPBHl Ha

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

7.3

[TepieHAMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TPSAMbIE B
MPOCTPAHCTBE, IMPSAMbIC NApALICNIbHBIE U NEPHEHAUKYJISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YIOJl MEXKAY MPAMOU U
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JMWHEWHBIA yrojd JBYTPAHHOrO  yrJja.
[IeprieHAMKYJISAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEN: MPU3HAK NEPIEHINUKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpEX

MEepIEHIUKYIsIpax

7.4

[loHsAATHE MHOrOrpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOIOTPAaHHUKA, BBIIIYKIIBIE
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi ¥ HAKJIOHHAS NPU3MBI, OOKOBasi U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajulejienume] U ero coucrsa. Ilupamuaa: N-yronpHas nupamMuna, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOTI'OTDAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAs NUPAaMUJa, IPaBUWIbHAS TPEYrojbHas NHUpaMHAa W IPaBUIbHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTprI B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupamMujiax, Imapajuiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

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

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

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0cCh, IIIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

Konnueckasi mOBEpXHOCTh, 0O0pa3yroNIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KOoHyC: OCHOBaHME U BepIIuHA, 00pa3yromias
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIMHApPA U KOHYCa

6.5

KoMmOuHammu Ten BpalieHWss ¥ MHOTOTPaHHMKOB. MHOTOTpaHHWK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuienienunena u ciueactBuss u3 He€. OO0bEM IMIMHIpA,

koHyca. O0BEM mapa u miomanb cepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

o1 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxeHnne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YTroil Mexay Bekropamu. CkaispHoe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

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

YMeHue onepupoBarh NMOHATUAMH: HATYPAJIbHOE YHCIIO, LEJIOE YUCIIO,
CTEIEHb C LIEJIBIM I10Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTejeM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK I10 MOAYJIO, PalMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
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; YMEHNE 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: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpaBHEHHH U HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUW, HEPAaBEHCTB W CHUCTEM; yMEHHUE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHHUsl, HEPABEHCTBA M CHUCTEMBI C NAPAMETPOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS MaTEMaTHYECKUX

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

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
GbyHKIMY, SKCTpeMyM GYHKIIUHU, HauboJbIlllee 1 HAMMEHbIIIee 3HaUeHUs
(GYHKIMM Ha TPOMEXYTKE, HENpepbiBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas U BTOpas MpoOU3BOAHAas (yHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbId HMHTErpall; yYMEHHE HaxOJuTh acUMMOTOTHI Tpaduka
(YHKIMK; YMEHUE BBIYHUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIINI, HAXOIUTh YpaBHEHUE KacaTebHON
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKUIMH; YMEHHE HCIOJb30BATh IMPOU3BOAHYIO AJIS HCCIEAOBaHMS
(GyHKUMH, HAXOIUTh HAMOOJBIINE U HAMMEHBIINE 3HAYCHUS (PYHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHSATD IIPOU3BOAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢bury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknusa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIwms,
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 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOpPJAWMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX THUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIaCTH YIPaBJICHUS TUUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, MCCIEI0BATh IMOJyYEHHOE PELICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHsI, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MeqraHa, HauOoJIbIllee ¥ HAaUMEHBIIIee 3HAUCHUS, pa3Max, JUCTIEPCHs,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpa)xaronlyto CBOMCTBA pealbHBIX MPOLIECCOB
W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHbIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




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

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, POpMYITy TMOHOM
BepoATHOCTH, ¢opmyiny bepHymin, xomOuHaTOopHble (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHas BeJIMYMHA, pacIpeleleHHe
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYMHBI, (YHKUIUU pachpeiesieHus u
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJIUTh TPHUMEPHI MPOSIBICHHUS 3aKOHAa OOJNBINIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepecTaHoBok; OMHOM HpIOTOHA; yMeHHE TPUMEHATH KOMOMHATOPHBIE
(akThl M pacCy X ACHUS IS PEIICHUS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM Yyroi,
JNBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIOJI, CKPEIIMBAOLINECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MPSMBIMHU, YTOJI MEXAY MPSAMON M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7iady M3y4YeHHble (DaKThl U TEOPEMbl IIIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh NOHATHAMHU: IUIOMAAb GUTYpBl, 00BEM (QUTYpHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunesn, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUbI, IPU3MBI, KOHYyCa, IHIUHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajulelICIUAIela, TUpaMUIbl, IIPU3MBbI, [IWIAHIPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHE Ilapa, IIOCKOCTD,
Kacaromasics cdeppl, HUIUHApPA, KOHYCa; YMEHHE CTPOHUTH CEUeHHE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPHUMEHSTh CBOHCTBA T'EOMETPUYECKUX QUTYP,
CaMOCTOSITENILHO (POPMYIUPOBATH OMpEAeNeHUsT U3y4aeMbIX (uryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBaX M MPU3HAKAX TIEOMETPUUECKHUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3MYHBIM TPU3HAKAM, BBIIOIHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JIBH)KCHHE B MPOCTPAHCTBE,
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; UCIOIb30BaTh F€OMETPUUECKHE OTHOIICHUS
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 (JJTMHA, YTOJ, IMJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIONIE3YsT M3y4YeHHBIC (DOPMYIBI U METOBI, 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

12

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJUHAT, BEKTOpP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKaJsIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXJIy  BEKTOpaMHM; yMEHHE  HCIOJIb30BaThb  BEKTOPDHBIM U
KOOpJAMHATHBIA METOA Ui PELIEHUS] F€OMETPUUYECKHUX 3aJad M 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl MAaTEMaTHUYECKUX OTKPBITUM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




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

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel
1 Panmonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIE JAPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpodH
13 Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTENIEM.
' CBoiicTBa cTeNIeHU
15 CuHyc, KOCHMHYC M TaHI'€HC 4YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIE JTOTapH(PMBI
JleiictBuTenbHbIE YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuGnuxEHHbIE BBIYUCIICHNUS, IPABUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS
2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [TokazaTenbHbIC U JTOTapU(MHUUESCKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu
2.11 Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI




OyHKIUHN U TpapUKu

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

3 ¢bynkuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
OO6nacTh ompeneneHus] U MHOXECTBO 3HaueHWi GyHkuuu. Hynu QyHkumu.
32 [IpomMexxyTku  3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' MakcuMymbl 1 MUHUMYMBbl (QyHkimu. HamGombiiee U HavMeHbllee 3HAUYCHUE
(GYHKINU Ha TPOMEKYTKE
23 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
" Toukm paspeiBa. AcuMmMnToThl TpadukoB QyHKuui. CBoicTBa (QyHKIHA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmMya CI0KHBIX MPOIIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUH
[IpumeHeHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoO)kecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 durypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




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

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anrebpa u Hadasia MaTemaTuueckoro anaiauza. 10-11 kmacc. Amumos 1A,
Komsarun FO.M., TkaueBa M.B. u 1p. AkunonepHoe oo1iecTBo «M3narenbcTBo
«IIpocBemenue»

* MaTteMaruka: anredpa v Hauajia MaTeMaTUYECKOTO aHaIu3a, FTeOMETPHSI.
I'eomerpus. 10-11 xiacc. Atanacsn JI.C., byty3oB B.®., Kagomues C.b. u ap.

AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSI.
Aunrebpa 1 Hadasia MaTemaTuueckoro ananusa. 10-11 kmacc. Amumos HILA.,
Komnsarun FO.M., TkaueBa M.B. u ap. AxkunonepHoe o61iecTBo «M3narenbcTBo
«IIpocsemieHue»

* Maremaruka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSI.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

AxrmmmonepHoe oobmiectBo «M3aarenberBo «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



bubmmnoreka IIOK https://myschool.edu.ru/

PO https://resh.edu.ru/






