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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 OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO 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 JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue 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
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS 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.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCHEUIHOIO MO3HAHUS W AKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY 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 IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€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 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
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
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 (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla 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
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
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
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
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
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 33 CUET PEUICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
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
pacnpenesnseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIUHUSAM, HO U 10 ToAaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM 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 YYEBHOM 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,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh 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 MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
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
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHas MNHUpaMUAa W TPaBUIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

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

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue LUIMHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIIMHA, 00pa3yrouas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh 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
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab 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.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJl JEUCTBUU € BekTopamu. IlpsmoyrosbHas cucrema
KoopAuHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. IIpocreitmme 3amaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.
BrluncneHne yrioB Mexy MNPSMbIMU U IJIOCKOCTAMHU. KoOpAHMHATHO-BEKTOPHBIMA
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



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 (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
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 JOCTHXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

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]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM 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
OTHIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATEITEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; 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 MO3HAHMSI:

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 PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

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

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



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALMIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

BbIOMpaTh CMoco0 pemieHus y4eOHOUM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOosiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIIEJOBAHMsS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

2)

BBISIBIIATH Je()ULUTHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;
BbIOMpaTh  MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;
CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMMmynuxkamuenwvle Oelicmeus, — 0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COI/;I/lCl]leblx HABBIKO6 06yLlCZIOLI/ﬁ/DCCﬂ.
OO01menue:

BOCHPUHUMATh U (GOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IUCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUA [0 XOAYy PELICHUA
3a/1a4i, KOMMEHTHPOBATH [1OJIyYEHHBIN PE3yJIbTaT;



B X0/ 0OCY>KIEHHs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pElIEHUs; COMOCTABIATh CBOM CYXKJCHHUS C CYXICHUSIMUA JIPYyTHX
YYaCTHUKOB JHMayora, OOHapy>KMBaTh pa3liduyue W CXOJICTBO IMO3UIIMIA; B
KOPpEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOUPATh (pOpMAT BHICTYIUICHHUS
C yu€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

NOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHOM U MHIUBUIY aJIbHOU
paboThl MpU peuieHuH Y4eOHBIX 3a/ad; MPUHUMATh LEIb COBMECTHOMN
NEeATEIbHOCTH, IUJIAHUPOBATh OPraHU3aldi0  COBMECTHOM  padoTHhI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ynbTatr paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYXIeHNs, 0OMEH MHEHUH,
«MO3rOBbI€ WITYPMbD» W UHBIE); BBINOJHATH CBOI 4YacTh padOThl U
KOOPJIMHUPOBATh CBOU JIEHCTBHS C APYTUMH WICHAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecneyusaom hopmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranusamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMHU [O3HABAaTEIbHOM pediaekcuu KaKk OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
pEILIEHNs] MaTEMAaTUYECKOM 3a/1a4u;

MIPEABUIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPY PELLICHUH 33/1a4U,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSM, OOBSACHATH
MIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh MOHATUSIMH: TOYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMbIX
Y TJIOCKOCTEHN.

KnaccudummpoBate B3aMHOE pPaCIOJIOKEHHE TMPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKIIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MMHUpaMua; MpU3Ma,
NPSIMOYTOJIBHBIN NapaJljIesienumne, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIICbI).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSACHSITH TPUHIUIIBI TOCTPOCHUS CEUEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CTpouTh CcEUeHHUS MHOTOTPAHHMKOB METOJOM  CJIEZIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimam WiH
aNITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEKIY IBYMSI
TOYKaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha  BBIYKHCICHHUE YIJIOB  MEXIy
CKPENIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOIIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamuza) c ipuMeHeHUEM (POpMYIT; BBIYMCISATH COOTHOLIEHUS MEK Ty TIOIIAASIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CUMMETPUU (DUTYPBI.



W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(OOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pEIICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOIBKO IIar0B PEIIEHUs, €CJIM YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opMe.

[IppuMeHATs NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpPUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIM3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIMPOBAHHOM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KITACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHIPUYECKON TOBEPXHOCTH; IMJIMHIP; KOHUUYECKast TOBEPXHOCTh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: LIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMIAAM  TOBEPXHOCTEM Tel  BpalleHWs,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMy:I.

OmneprpoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN
okoJ10 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIEHUSI MEXKIY IUIOIIAISIMH MOBEPXHOCTEH W 00BEMaMU
MOTO0HBIX TE.

N3o0paxaTh u3yuaemble (UTYypbl OT PYKHM U C MPUMEHEHHEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALKIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX.



OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCJIIO, YIOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh reomeTpudeckue (HakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIATa0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPIMHATHOTO METOAA.

Pemlare 3azauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUW W
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3laM WM alropuT™MaMm, NPpUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOINUTHL NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCITO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TeopeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMmbl

Bgenenue B crepeoMeTpuro

HpHMLIe U IINIOCKOCTH B ITPOCTPAHCTBE.
HapaHHeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH

[TeprieHAMKYIAPHOCTD MPSAMBIX U
IIJIOCKOCTEN

Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU
MHororpaHHUKH
OO0BEMBI MHOTOTPAaHHUKOB

IToBTOpEHME: CEUEHMs], pACCTOSHUS U
yTIIBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10
11
9

1

65

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJeKkTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/S2X6T9S4N

https://m.edsoo.ru/A4F4T4A10Q

https://m.edsoo.ru/H6S9B2H3C

https://m.edsoo.ru/V1P7V405P
https://m.edsoo0.ru/H4T8T00O3J
https://m.edsoo.ru/MOU7P9J8N

https://m.edsoo.ru/Y0B4Q4U6W



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

HaumeHoBaHue pa3iesioB  TeM
Ne i/m
NporpamMmbl

Tena BpameHus
2 O0BEMEBI TENT

BekTopsl 1 KOOpAWHATEI B
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE,
CUCTEMAaTHU3AIUs 3HAHHH

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBo 4acoB

Bcero

20
13

18

18

69

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

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

https://m.edsoo.ru/K7Z1X5A7E

https://m.edsoo.ru/T4AM8POISF



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUH: TOUKA, TIPSIMAs,
IIOCKOCTh, MPOCTPAHCTRO.
[TpaBuia nzo0pakeHus Ha
pPHUCYHKaX: U300paKeHUs
TUIOCKOCTEH, apajuieIbHbIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MNEPECCKArOIUCCA
IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsiMad U MmiI0CKOCTb

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IEPECEKArOIUECS
npsiMasi ¥ III0OCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB
Ha pUCYHKaX, Ha
IPOEKIIMOHHBIX YepTekKax
HauanpHbie cBenneHus o kyoe u
MAPAMUJE, UX PA3BEPTKU U
moenu. CeueHust
MHOT'OI'PaHHHKOB

KoaunuyecTBO 4acoB

K
Beero OHTPOJIbHBIE

padoThI

1

1

1

1

1

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

03.09.2026

07.09.2026

10.09.2026

14.09.2026

17.09.2026

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.eds00.ru/S0S2Y9027Z

https://m.edsoo0.ru/N8V5J9H6P

https://m.edsoo.ru/U212H4R9X

https://m.edsoo.ru/N4W7I0AS5S

https://m.edsoo.ru/D3G0OU4V6T



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

10

11

12

HavanbHbie cBenieHus 0 KyOe u
nupamMu/ie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PAaHHUKOB

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

ITousarue 06 aKkCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IOCTPOEHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U
CJICZICTBUS U3 HUX

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKarommecs,
napasuieNibHbIe U
CKpEIIMBAOIINECS IPSIMbIE

[TapamienbHOCTE IPAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
NapasulesIbHbIE IIPSAMBIC B
IIPOCTPAHCTBE; M1apalIeIbHOCTh
TPEX NMPAMBIX

21.09.2026

24.09.2026

28.09.2026

01.10.2026

05.10.2026

08.10.2026

12.10.2026

https://m.edsoo.ru/C7R7N3P7Z

https://m.edsoo.ru/YSR6S2W4D

https://m.edsoo.ru/X4H7V6K7P

https://m.edso0.ru/Y1T1U8YSS

https://m.edsoo.ru/U9FIN7T3X

https://m.edsoo.ru/Q4H1S4S9C

https://m.edsoo.ru/BOHON6RIT



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

13

14

15

16

17

18

19

20

21

22

23

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

VYIu1bl ¢ COHANPABICHHBIMU
CTOPOHAMHU

Yron Mexay npsMbIMU B
IIPOCTPAHCTBE

Yroa Mexay npsMbIMU B
MIPOCTPAHCTBE

[TapamienbHOCTD IIJIOCKOCTEM:
napajielIbHble IIOCKOCTH

CBoiicTBa napajyieabHbIX
IIJIOCKOCTEMN

[Ipocretimue
MIPOCTPAHCTBEHHBIE (PUTYPHI HA
TUIOCKOCTH: TETpa’ip, KyoO,
napajuieiaenunes

ITocTpoeHue ceueHui

IToctpoenue ceuenuit

KonTtponbHas pabora o teme
"IIpsimble ¥ TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTb
MPSIMBIX U IIJIOCKOCTEN"

[IepnieHIUKyYIAPHOCTD NPSMOU
U IJIOCKOCTH:

15.10.2026

19.10.2026

22.10.2026

05.11.2026

09.11.2026

12.11.2026

16.11.2026

19.11.2026

23.11.2026

26.11.2026

30.11.2026

https://m.edsoo.ru/U4B514D00O

https://m.edsoo.ru/O9F7F7S7L

https://m.edsoo.ru/M2W6K4M1C

https://m.edsoo.ru/U4P7UONSC

https://m.edsoo.ru/WSI1H7VI1H

https://m.edsoo.ru/V3C9AOLOE

https://m.edsoo.ru/K2B6X6Z6F

https://m.edsoo.ru/C3U4V3I5K

https://m.edsoo.ru/V0J4J9P1L

https://m.edsoo.ru/L4I18D3P1J

https://m.edsoo.ru/G9L6L7U11



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I

24

25

26

27

28

29

30

31

32

33

NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IIPOCTPAHCTBE

[IpsimMble napaienbHbIe U
NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

[Tpsimble mapanienabHble U
NEePIEeHIUKYISPHBIE K
IJIOCKOCTH

[Tpu3Hak neprneHIuKyJISpHOCTH
IPSIMOH U TIIOCKOCTHU

[Ipu3Hak nepnesuKyIsIpHOCTH
IIPSIMOM M INIOCKOCTH

Teopema o npsMoi
NEePHEHANKYIISIPHON TIJIOCKOCTH

Teopema o npsMoi
NepPHEHANKYISIPHON MIIOCKOCTH

Teopema o npsimoit
MEPIECHINKYISPHON TIIIOCKOCTH

IleprieHAMKYIISIp ¥ HAKJIIOHHBIE:
paccTostHUuE OT TOYKHU 10
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM JI0 TIIIOCKOCTH

[IepnieHauKyIsIp ¥ HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

[leprienaAuKyIsIp M HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 10

03.12.2026

07.12.2026

10.12.2026

14.12.2026

17.12.2026

21.12.2026

24.12.2026

28.12.2026

11.01.2027

14.01.2027

https://m.edsoo.ru/N20302C3R

https://m.edsoo.ru/ESE5Z5R4W

https://m.edsoo.ru/C4F9P3B6C

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

https://m.edsoo.ru/S8U6GI904R

https://m.edsoo.ru/L7F8S0I6D

https://m.edsoo.ru/O7L4V3D6U

https://m.edsoo.ru/R7P7D2B27Z

https://m.edsoo.ru/V7OI1R9G6M

https://m.edso0.ru/S0Q9Z25D9X



https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X

34

35

36

37

38

39

40

41

42

IJIOCKOCTH, PACCTOAHUC OT
pr[MOfI J0 IINIOCKOCTH

[IepnieHauKyIIsIp ¥ HAKJIIOHHBIE!

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

VYTiIBl B IPOCTPAHCTBE: yTOJI
MEXIY MPSMOM U IJIOCKOCTBIO

JByrpaHHbIil yroi, TuHEHHbIN
yroJl IBYT'PaHHOTO yria

JIByrpaHHBIN yroJ, JUHEHHBIN
yroJl ABYTPaHHOTO yria

[TepnieH UKy ISIPHOCTD
IJIOCKOCTEW: MPU3HAK
HEPIEHANKYJIIPHOCTU ABYX
IIJIOCKOCTEMN
[TepnieH UKy ISIPHOCTD
IUIOCKOCTEM: MPU3HAK
MEPIEHANKYJISIPHOCTH ABYX
IIJIOCKOCTEMN
[TepnieH UKy ISIPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIEHIUKYIJISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx
NEPIEHIUKYIIApax
Teopema o Tpéx
MEPIEHANKYIISIpax

18.01.2027

21.01.2027

25.01.2027

28.01.2027

01.02.2027

04.02.2027

08.02.2027

11.02.2027

15.02.2027

https://m.eds00.ru/S6G8J9U0O

https://m.edsoo.ru/Z4J2E9W3F

https://m.edsoo0.ru/COX9FIB1H

https://m.edsoo.ru/A3Y2P8P9R

https://m.edsoo.ru/Z1L1L4W00O

https://m.edsoo.ru/F3K7G7B3Z

https://m.edsoo.ru/POQ7H2S4U

https://m.edsoo.ru/Y8YOR3X7G

https://m.edsoo.ru/F8W6G114K



https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K

43

44

45

46

47

48

49

Teopema o Tpéx
HepHeHINKYIIpax
KonTtponbHas pabora o Temam
"IlepneHIUKYISPHOCTD MPSIMBIX
U Tiockocte" u "Y il MexIy
IPSIMBIMU U TUIOCKOCTSIMH"

[TonsiTE MHOTOTpaHHUKA,
OCHOBHBIE BJIEMEHTHI
MHOTOTPAaHHUKA, BBIITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTpaHHUKA

[Ipu3ma: n-yrojpHas MpU3Ma;
TpaHu U OCHOBAHUS IPU3MBI,
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJIHASI IOBEPXHOCTh
TIPU3MBI

[Tapamenenunen,
MIPSAMOYTOJIBHBIN
napajuIeIeuIe] U €ro
CBOMCTBA

IIupamuaa: n-yroiapHas
NpaMua, paHud U OCHOBAHHE
NUpaMuJIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh MTUPaAMU/IBL;
IIpaBUJIbHAS U yCEUEHHAS
nrpamua

IIpaBrUIBHBIE MHOTOTPAHHUKMU:
MOHATHE TPABUIBHOTO
MHOT'OI'PAHHUKA; TPABUJIbHAS
IIpU3Ma U MPaBUJIbHAS

18.02.2027

20.02.2027

25.02.2027

01.03.2027

04.03.2027

11.03.2027

15.03.2027

https://m.edsoo.ru/E7TW7RINSK

https://m.edsoo.ru/X5U3G6KS5F

https://m.edsoo.ru/K4P319C8T

https://m.edsoo.ru/B5V5V7J1J

https://m.edsoo.ru/O1YSN7C5G

https://m.edsoo.ru/EOP3T7B8Q

https://m.edsoo.ru/P5D7S5W2N



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

50

51

52

53

54

55

nupaMHIa; IpaBUIbHAS
TpeyTroJibHas MUpamMua u
IPaBUJIbHBIN TeTpasap; KyO
[IpencrasieHue o NpaBUIBHBIX
MHOTOTpaHHUKaX: OKTa’3p,
JOJEKa’Ip U UKOCAIP.

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNEeMEHTB CUMMETPUU B
nupamMuaax,
napajenenunenax,
IPaBUIbHBIX MHOTOIPaHHUKAX

Brraucnenne 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIMaroHaJN, yTIIbI

[Tnomans 6okoBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTHU NPSIMOM MPU3MBI,
IJI0IIab OCHOBAHHMI, TEOpEeMa
0 OOKOBOM MTOBEPXHOCTHU
IIPSAMOM TIPU3MBI

ITimomanes 00KOBOI
MMOBEPXHOCTU Y TTIOBEPXHOCTH
MPaBUIILHON MTHUPAMHU/IBI,
Teopema O TUIoMAau OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
TTUPAMU/TBI

KonTponbhas pabota no teme
"MHororpaHHukm"

18.03.2027

22.03.2027

25.03.2027

05.04.2027

08.04.2027

12.04.2027

https://m.edsoo.ru/Q1D7D1T8&8B

https://m.edsoo.ru/H6H3K8Y2V

https://m.edsoo.ru/V6G2M2X5J

https://m.edsoo.ru/Q7L2K9F3R

https://m.edso00.ru/Y9D4AIMOX

https://m.edsoo.ru/S1S1U3I3Y



https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y

56

57

58

59

60

61

62

63

64

65

TTonsaTtue 00 00BEME

O0bEM nupamu/ibl

O0BEM TUpamMu bl

O0bEM nupamuibl

O0bEM nupamMuIbl

O0BbEM TPU3MBI

O0bEM IpU3MBI

O06bEM pU3MBI

KonrtponbHas pabora no reme
"O6BEMBI MHOTOI'PaHHUKOB"
[ToBTOpEHue, 06001EeHNE
cUCTEMaTU3alus 3HaHUM.
ITocTpoeHune ceueHui B
MHOT'OI'paHHHKE

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

65

15.04.2027

19.04.2027

22.04.2027

26.04.2027

29.04.2027

06.05.2027

13.05.2027

17.05.2027

20.05.2027

24.05.2027

https://m.edsoo.ru/S8H2N6170

https://m.edsoo.ru/V8Q5A2P2L

https://m.edsoo.ru/Y1Z6B6I8C

https://m.edsoo.ru/R6EWOVSI3IN

https://m.edsoo.ru/J1V6I12C7TM

https://m.edsoo.ru/Z0E6G9A8Q

https://m.edsoo.ru/T6P703L5M

https://m.edsoo.ru/M5G4J509U

https://m.edsoo.ru/GOPOS7TM6B

https://m.edsoo.ru/C2R7A6BI1E



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

11 KJIACC

KoanuecTBo 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Nenn/m  Tema ypoka Konrtpoububie IlpakTuyeckune
Bcero u3yueHusi  oOpa3oBaTesIbHbIE pecypchl
padoThI padoThI

Cdepa u map: meHTp, paamnyc,

JHaMETp; TUI0IAb 1 02.09.2026 https://m.eds00.r/Y7S2X9Y 1D

MIOBEPXHOCTH Cepshl
Cdepa u map: ueHTp, paamnyc,
2 JIMaMETP; TUIOIA/Ib 1

04.09.2026
MIOBEPXHOCTH Cepshl

Bzaumuoe PacCIIOJIOKCHUEC

cepet u nockocTu; 1 https://m.ed /Y1L6L3Q9W
s://m.edsoo.r
KacaTenbHas INIOCKOCTb K 09.09.2026 P 5

cthepe; miomaas chepsl
B3aumHoe pacnonoxenue
cdepsl U MIOCKOCTH;
KacaTeJbHas MI0CKOCTh K 11.09.2026
cdepe; miomanpb chepsl
N3o0paxkenue cdepsl, mapa Ha

1 https://m.edsoo.ru/F9Z1J5V2M
iockoctd. CedeHns mapa 16.09.2026 P00

N3o0paxkenue cdepsl, mapa Ha
iockoctd. CedeHus mapa 18.09.2026

I_[I/IJ'II/IHIlpI/I‘-IeCKa}I

MOBEPXHOCTh, 00pa3yoIIre
1 https://m.edsoo.ru/T4X8R6S5P
UUAJTUHIPUYECKON 23.09.2026 PE:ANLEC500.

MOBEPXHOCTH, OCh


https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P

10

11

12

UWJIAHIPUYECKON
MIOBEPXHOCTHU

[unuHapuaeckas
MOBEPXHOCTh, 00Pa3yIoIIne
HWIMHAPUYECKON
MOBEPXHOCTH, OCh
HUJIMHIPUYECKOU
MIOBEPXHOCTHU

[uiuHAp: OCHOBaHUA U
0OOKOBast MOBEPXHOCTb,
00pa3yrolas 1 0Ch; IJIOMA b
OOKOBOH M MOJTHON
MOBEPXHOCTHU

[uinHAp: OCHOBaHUA U
0OOKOBast MOBEPXHOCTb,
00pa3yrolasi ¥ OCh; IJIOMIA b
OOKOBOH U MOJHON
MOBEPXHOCTHU

N300paxeHune NUINHApPA HA
mockocTH. Pa3zBéprka
mmHapa. CedeHus ITIHIpa
(MI0CKOCTHIO, MapaIebHON
WY TIepIEeHIUKYIISIPHOI ocH
HUAJTUHIPA)

N3o0pakeHue mumHIpa Ha
mockocTH. Pa3zBéprka
mmHApa. CedeHus UITHHIpa
(MI0CKOCTHI0, apaIeIbHON

25.09.2026

30.09.2026

02.10.2026

07.10.2026

09.10.2026

https://m.edso00.ru/T3I0T9EOD

https://m.edso00.ru/S3IWIMI1K8N



https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

13

14

15

16

17

18

19

WIM NIEPIEHIUKYIISIPHON oCH
AJTUHIPA)

Konnueckas noBEpXHOCTB,
00pa3yrolire KOHUYeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHHYECKOU ITOBEPXHOCTU

KoHnueckas HoOBEpXHOCTb,
00pa3yroIire KOHUIEeCKOM
MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHUWE U BepIINHA,
o0pasyrolias ¥ 0Ch; TUIOMIA/Ib
OOKOBOI M IOJHOM
[IOBEPXHOCTU

KoHyc: 0CHOBaHKE U BEpIIHHA,
o0pasyrolias ¥ 0Ch; TUIONIA/Ib
OOKOBOM M MOJIHOHI
[IOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pa3yromire 1 BbICOTa;
OCHOBaHMA U OOKOBast
MOBEPXHOCTh

Y ceu€HHBIN KOHYC:
o0pa3yroIire U BhICOTa;
OCHOBaHMA U OOKOBas
MIOBEPXHOCTh

N306paxeHne KoHyca Ha
mIockocTu. Pa3BépTka KoHyca.
Ceuenus koHyca

14.10.2026

16.10.2026

21.10.2026

23.10.2026

06.11.2026

11.11.2026

13.11.2026

https://m.edsoo.ru/P5SF6Z919X

https://m.edsoo.ru/R8Z5SE7C2T

https://m.edsoo.ru/N5SD8T8T4J

https://m.edsoo.ru/I4D8U2M2W



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W

20

21

22

23

24

25

26

27

28

(TJI0CKOCTHI0, MapasuIeIbHON
OCHOBAHHIO, U IJIOCKOCTHIO,
POXOJAIICH Yepe3 BEpIIHHY )
KoM0unaus ten BpaeHus u
MHOI'OIrpaHHUKOB

KomMOuHanust Ten BparieHus u
MHOTOI'PAaHHUKOB

MHoOrorpaHHuK, OMTMCaHHBIA
okoJto cepsl; chepa,
BIIMCAHHAs B MHOTOT'PaHHHUK
WJIM B TEJIO BpaIleHUs
MHororpaHHuK, ONMCaHHbIA
okoJto cepsl; chepa,
BIIMCAHHAs B MHOTOT'PaHHHUK
WJIM B TEJIO BpaIleHUs
Ilonsarue 06 00BEME.
OcHOBHBIE CBOMCTBA 00BEMOB
Tell

Ilonsarue 06 00BEME.
OcHOBHBIE CBOMCTBA 00BEMOB
Tel

O0béM HMINHIpa, KOHYCa

O0béM IUIMHIpa, KOHYCA

O0BEM mIapa u TwIomaah
cdepsl

18.11.2026

20.11.2026

25.11.2026

27.11.2026

02.12.2026

04.12.2026

09.12.2026

11.12.2026

16.12.2026

https://m.edsoo.ru/O4E3T6WO0D

https://m.edsoo.ru/J1IK5SF8C2A

https://m.eds00.ru/QOWS5V2D4Y

https://m.edsoo.ru/N4K3R2H31

https://m.edsoo.ru/N4Z000K3V



https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V

29

30

31

32

33

34

35

36

37

38

39

O0bEM 1mapa u wiomaab
chepnl

O0bEM 1mapa u wiomaab
cepsl

IToxoOuEble Tena B
npoctpancTBe. COOTHOIICHUS
MEXIY TUTOIIAISIMU
MOBEPXHOCTEH, 00bEMaMuU
MOJA00HBIX TEJ

Pemenne 3agau

KonTtponbsHas pabora o
temaMm "Tena BpanieHus" u
"O0beMsI TET"

BekTop Ha miiockocT U B
MIPOCTPAHCTBE

CrnoxeHre U BEIUMTAaHHE
BEKTOPOB

CrokeHne U BEIYUTaHHUE
BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

YMHOXKEHHE BCKTOpA Ha YHUCJIO

Pa3noxenune BekTopa 1o Tpém
HEKOMIUIAHApHBIM BEKTOPaM.
[IpaBuno napamnenenunena

18.12.2026

23.12.2026

25.12.2026

30.12.2026

13.01.2027

15.01.2027

20.01.2027

22.01.2027

27.01.2027

29.01.2027

03.02.2027

https://m.edsoo.ru/H3R3IM2NI9R

https://m.edsoo.ru/I71710K5Z

https://m.eds00.ru/X9K2X0Q4E

https://m.edsoo.ru/Z3S9D1F7W

https://m.edsoo.ru/B6M9COH8G

https://m.edsoo.ru/J1Z25D5Z4K



https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K

40

41

42

43

44

45

46

47

Pa3nosxeHne BeKkTOpa 10 TpEM
HEKOMIIJIAHAPHBIM BEKTOpPaM.
[TpaBuio napaienenunena

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT
JIEHCTBUM C BEKTOPAMU

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHHUEM IIPABUII
JICHCTBUM C BEKTOPAMHU

KoopanHatHo-BeKTOpHBIN
METO/]] TIPU PELICHUU
FeOMEeTPUUECKUX 3a7a4

KoopanHatHo-BeKTOpHBIN
METO/]] TIPU PELICHUU
FeOMEeTPUUECKUX 3a7a4

[IpssmoyronbHas cucreMa
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimue 3anauu B
KOOpAMHATax

[IpssmoyronbHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOp/AMHATax

Yron mexay BEKTOpaMH.
CkanspHoe Mpou3BeIeHNE
BEKTOPOB

05.02.2027

10.02.2027

12.02.2027

17.02.2027

19.02.2027

24.02.2027

26.02.2027

03.03.2027

https://m.edsoo.ru/Z0J2C1G2L

https://m.edsoo.ru/N9Q4H2D20

https://m.edsoo.ru/R21.4B1S40Q

https://m.eds00.ru/Q7R3Q6D9T



https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T

48

49

50

51

52

53

54

55

56

Yrois Mex1y BEKTOPAMH.
CkanspHoe Ipou3BeieHuE
BEKTOPOB

Brruucnenue yrios Mexay
IPSAMBIMH U TUIOCKOCTSAMH

Brruncnenue yriioB Mexy
HPSIMBIMU U TUIOCKOCTSIMH

KonTponbhas pabota no Teme
"BekTopbl 1 KOOpAUHATHI B
npocTpaHcTBe"

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
OcHoBHble GUrypsl, GaKThl,
TEOPEMBI Kypca IUIaHUMETPHH

[ToBTOpeHnue, 0600IICHNE 1
CUCTEMaTU3alus 3HAaHUM.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOpPEeMbI Kypca IUIaHUMETPUH

[ToBTOpenue, o6odIIeHNE 1
CUCTEMaTU3alus 3HAaHUM.
OcHoBHbI€ QUTYpBI, GAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTU3als 3HaHH.
OcHoBHbIe GUTypHl, GaKThI,
TEOPEMBI Kypca TUTaHUMETPUHI

[ToBTOpeHnue, 0600IIEeHNE U
cUCcTeMaTH3aIlus 3HaHU.

05.03.2027

10.03.2027

12.03.2027

17.03.2027

19.03.2027

24.03.2027

26.03.2027

07.04.2027

09.04.2027

https://m.edsoo.ru/N6I1F1V3X

https://m.edsoo.ru/D2J7V7F7TW

https://m.edsoo.ru/E7B6D4D6U

https://m.edsoo.ru/OSWIN3W5SH



https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H

57

58

59

60

61

62

63

OcHoBHBIE GUTYPBI, (HAKTHL,
TEOpeMBbI Kypca INIaHUMETPHH

[ToBTOpeHme, 00600mEeHNE 1
CUCTEMaTU3alus 3HAaHUM.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOpPEMBbI Kypca IUIaHUMETPHH

[ToBTOpEeHME, 0600IICHUE U
cUCTeMAaTH3aIns 3HaHWM.
3aauy MJIaHUMETPUU U
METOJTbI UX PEIICHHUS

[ToBTOpEHHME, 0000IICHUE 1
CHCTEMaTH3aIlMs 3HAHWA.
3aauy MJIaHUMETPUU U
METOJIbI UX PEIICHHUS

IToBTOpEHHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HAHUI.
3anaun NIaHUMETPUU U
METOJTbI UX PEIICHHUS

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
3anauu MIaHUMETPUHU U
MCTO/JbI UX PCIICHUA

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHU.
3anauu MIaHUMETPUHU U
METO/IbI MX PEIICHUS

[ToBTOpenwue, 0600IIEHNE U
CUCTeMaTH3aIHsl 3HAHUH.

14.04.2027

16.04.2027

21.04.2027

23.04.2027

28.04.2027

30.04.2027

05.05.2027

https://m.edsoo.ru/H2H5SNOROQ

https://m.edsoo.ru/NOT3S8F4A



https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A

64

65

66

67

68

69

3aauy JIaHUMETPUU U
METO/IbI UX PEIICHUS
[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
OcHoBHBIE GUTYPBI, (HAKTHI,
TEOpPEMBI Kypca CTepEOMETPUHN
[ToBTOpEeHME, 0600IICHUE U
CcHUCTeMaTU3als 3HaHU.
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOPEMBI Kypca CTEpEOMETpUH
HToroBasi KOHTpOJIbHAS
pabora

Pemenne 3agau

Pemenue 3amau

Pemenne 3agau

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

69

07.05.2027

12.05.2027

14.05.2027

19.05.2027

21.05.2027

26.05.2027

https://m.edsoo.ru/ASC3N2J5C

https://m.edsoo.ru/YOX8ROF9J



https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmsal CpeaHEro 0611{61"0 06pa3OBaHI/Iﬂ

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

HpI/IMeHSITL AKCHUOMBI CTCPCOMCTPUHU U CIICACTBUA U3 HUX IIPH PCUHICHUU

reOMCTPHUYCCKUX 3a1a4

OHGpHpOBaTI) MOHATHUAMU: NAPAJUICIBHOCTh W MNEPHCHAUKYIISIPHOCTD

MpsAMBIX U IJIOCKOCTEM

KJ'IaCCI/I(bI/II_II/IpOBaTB B3aNMMHOC PACIIOJOKCHUC IIPAMBIX U IUIOCKOCTEN B

IIPOCTPAHCTBE

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

OnepupoBaTh MOHATUSMH: MHOTOIPAHHUK, BBITYKJIBII U HEBBITYKJIbII
MHOTI'OrpaHHUK, JJIEMECHTHI MHOI'OrpaHHHKa, HpaBI/IJ'IBHHﬁ

MHOT'OT'PpaHHHUK

Pacno3HaBaTh OCHOBHBIE BHUOBI MHOT'OTPpaHHUKOB (HI/IpaMI/I,Z[a, npu3ma,

MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)

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

HapaJ'IJ'ICJICHI/IHCI[LI)

OHepI/IPOBaTL IIOHATHUAMMU CCKyIasa IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHUKOB

OOBICHATH MNPUHOHUIIBL  TTOCTPOCHUA CEYEHMHI MHOT Or'paHHUKOB,

HCITONIB3YST METOJT CIEOB



7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

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

Pemate 3a1aun Ha HAXOXKICHUE TEOMETPUIECKUX BEJIMYHH 110 00pa3iam
WM aJTOPUTMaM, IPUMEHsIS N3BECTHBIC aHAIMTUYECKUE METOJBI IPH
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
PACCTOSTHUI MEXIy ABYMsl TOUKAMHU, OT TOYKH JIO IPSMOIL, OT TOUKH JI0

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS ITPAMBIMHA

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUICCKUX BECJIIMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BbBIYMCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

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

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

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

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

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM yCIIOBUA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

HpI/IMCHHTL HpOCTGﬁIHHC NporpaMMHBIC CpCACTBA W JSJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX
3aga4

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

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsATh TOJMYYEHHBIE 3HAHHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3YYECHHbIE MOHITHUS B IpoOIecce
MIOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIMpOBAaHHONH MPOOIEMBI,
MOJICJINPOBATh pPealIbHbIe CUTYAILlUH Ha A3bIKE T€OMETPHUHU, UCCIIEA0BATh

MNOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MMOHATHH U



11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

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

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

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

I'eomerpus

OnepupoBatb HOHSTUSAMU: LWIMHIpUYECKast MOBEPXHOCTb,
o0pasyrolye HWIMHAPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKas
MIOBEPXHOCTh, O00pa3ylolIMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cdepuyeckas IOBEPXHOCTh

Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)
OOBACHATH CIIOCOOBI MOJTyYSHUSI TEJI BPALLICHUS

KnaccudunupoBaTrs B3auMHOE PacHookKeHHe CPephl U TNIOCKOCTH
OnepupoBaTh NOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
BBICOTA CETMEHTA, IIAPOBOM CIIOM, OCHOBAHME IIApOBOIO CJIOSI, BBICOTA
LIapOBOTO CJI0SI, IIApOBOM CEKTOP

Boruncnsate 0o0BEMBI M IUIOIIAM TOBEPXHOCTEH TeNn BpalleHus,
Te€OMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyJT

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy U
ONMCaHHBIN OKOJO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM
TEJIO BPALLEHUS

BblYMCIATE COOTHOLIEHHMS MEXAY IUIOMAASIMHU IOBEPXHOCTEH U
00BEMamMH MOJOOHBIX Tel

N306pakaTh nzydaemble GUTYpBI OT PyKU U C IPUMEHEHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

BoInonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpallleHUs

W3Bnekarb, MHTEpIPETUPOBATh M MPEOOPa30BBIBATH MH(POPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexkax U pUcyHKax



6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, IPEANoaraloluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBHS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

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

[IpuMeHATH MpaBWIIO NapAIIICIICIIUIIENA IIPU CII0KEHUH BEKTOPOB
OnepupoBaTh NMOHATUAMU: JEKApPTOBbI KOOPAMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
yroJd MEXKIy BEKTOpPAMM, CKAIPHOE IIPOU3BEICHHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMIIJIaHAPHBIE BEKTOPBI

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

3a/aBath IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE
BEKTOPHO-KOOPJNHATHOTO METO/1A

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 CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U
JKWU3HM, pACIIO3HABATh MPOSBIECHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh TONy4eHHBIE 3HAHMWS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATHN U
TEOpeM, amnmnapara ajareopsl, perarb NpaKTHYECKUE 3a/1a4H, CBI3aHHBIE

C HAXO0XACHUEM I'€COMCTPUICCKUX BCJIMYUH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

['eomerpus

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

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE:  IepeceKaroliuecs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocTed. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPBHl Ha

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

[TepieHAMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TPSAMbIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJ MEXKIY NPSIMON U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrIJja.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPNEHIUKYJSIPHOCTH JIBYX ILIOCKOCTEW. TeopeMa o Tpéx
MEepIeHANKYIApax

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBINYKIbIE M
HEBBIMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrospHas
Mpu3Ma, TpaHU ¥ OCHOBAHUS MPU3MBI, IPsIMasi ¥ HAKJIOHHAS TPHU3MBbI, OOKOBas U
MoJHas MTOBEPXHOCTH MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
rapajuiesnienures 1 ero cpoucra. Ilupamupa: n-yrosbHas nupamMuaa, rpaHd U
OCHOBaHUE MUpaMuUbl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbI, PABUIIbHAS U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE



7.5

7.6

7.7

MHOTI'OTDAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

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

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH 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,Z[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

[IOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

I'eomerpus

[{unuHapuyeckas MOBEPXHOCTh, 00pa3ymoIIHe MUIUHAPUUECKOW TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas
MOBEPXHOCTh, 00pa3yroIIas U OCh, TUIONAAh OOKOBOW U MOJHON MTOBEPXHOCTH
KoHnueckasi mOBEpXHOCTh, 0O0pa3yrONIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KoHyC: oCHOBaHME U BepInHa, 00pa3yromias
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3yromire 1 BICOTa, OCHOBaHUS 1 OOKOBAas TOBEPXHOCTH

Cdepa u map: eHTp, paanyc, IMaMeTp, IIoaab MOBEPXHOCTH cdhephl. Bzaumuoe
pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb
cepsl

N300paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muIuHApa U KOHyca
KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN
okoIo cepsl, chepa, BicaHHAs B MHOTOTPAHHUK, UITU TEJIO0 BPAIICHUS

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

koHyca. O0BEM mapa u miomanb cepol



6.7

6.8

6.9

6.10

[Tomobupie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIY — IUIOMAISIMHI

MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ

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.
YMHOKEHHe BeKTopa Ha 4ucio. Pa3noxxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

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

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



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

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICIICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynrpoBaTh 00paTHOE W TPOTHUBONOJIOKHOE YTBEPKICHHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OII€pallMy HaJd MHOKCCTBaAMH; YMCHHC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U IIpu pCIICHUHN 3aJia4d, B TOM YUCIIC U3 JPYTIUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHnue onepupoBaTh NMOHATHAMU: HATYPAIBHOE YHCIIO, LEJIOE YUCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTENEHb C  JIEUCTBUTEIIBHBIM
moKaszaTejeM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK 10 MOAYJIXO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, AIrOpuT™ EBKIIMAA Mpu pereHny 3a1a4; 3HAKOMCTBO
C Ppa3JIMYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CYHCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX



BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmMeTHueckass ~— Iporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAMTH  NPUMEPBHl  HUCHOJIb30BAaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

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 ypPaBHEHHUN 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 (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HENpepbiBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKUUM, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbId HMHTErpall; yYMEHHE HaxOJuTh acUMMOTOTHI Tpaduka
(YHKIMK; YMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEIOBAHUS
(GyHKIMHA, HAXOIUTh HAHOOJBIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA



HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, TOKa3aTeapHass W Jiorapupmuueckas (QYHKLUHU; yMEHHE
CTpOUTH TpadUKN U3YyYEHHBIX (DYHKIHA, BBIMONHATH IPpeoOpa3oBaHuUs
rpaduKoB (YHKUUH, UCTIOJIB30BAaTh TPaGUKH ISl U3yUEHUS [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33/7a4 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

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 JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh IOJIyYEHHOE PELICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHbIIee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MW3BIIEKATh,
WHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMlax, Ha
nuarpammax, rpadukax, oTpaxkarolryto CBOMCTBA peasIbHBIX IMPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; MCCIEI0BaTh CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
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Fpa(l)I/I‘-IeCKI/I 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 TMOHATUSIMM: CIyyailHas BeJIMYMHA, pacIpeleieHHe
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 yroi,
JNBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJUIEIbHOCTD U TIEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIy MPSMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0O0BEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BEJIMYMH, PENIaTh CB3aHHBIC C HUMU MPAKTHYECKUE 3a/1a4n
YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM QUTYPHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunesn, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUMbI, MPU3MBI, KOHyCa, IMIMHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajulelICIUAIela, TUpaMUIbl, IIPU3MBbI, [IWIAHIPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
MapaJuleJIbHbIE OCH WM OCHOBAaHHUIO, CEYECHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTh CBOHCTBA T'E€OMETPUYECKHUX (UTryp,
CaMOCTOSITENILHO (POPMYIUPOBATH OMpEAeNeHUsT U3y4aeMbIX (uryp,
BBIIBUTAaTh TUIOTE3bl O CBOMCTBAX U IPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3MYHBIM TPU3HAKAM, BBIIOIHATH

HeO6XOI[I/IMBIC JAOITIOJIHUTCIIbHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U TOJIOOHBIE (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T'€OMETPUUECKHUE OTHOIIECHHUS
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 (JTMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyIeNienuIea, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

o1I00HBIX GUryp

YMeHHne onepupoBaTh  IMOHATHUSAMM: NPSIMOYIOJbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpaMH; yMEHHE  MCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'e€OMETPUYECKUX 3ahad U 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

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

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

Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,

OECKOHEUHBIE MNEPUOAUICCKUC ,Z[pO6I/I

ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apudmeTnyeckumMu

KOPHSIMH HAaTypaJIbHON CTEIIEHU

Crenenp ¢ LOCJIBIM I1OKa3aTCJIICM. Crenenb ¢ paluoOHaJIbHBIM I1IOKa3aTCJICM.

CBoiicTBa cTEeICHU

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

apKTaHI€HC YMCJIOBOI0 apryMeHTa
Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI

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

pe3yapTaTa BEIYUCICHAN

ITpeoOpa3oBanue BoIpaXKeHUH

KomriekcHele yncna

VYpaBHEHMSI U HEPABEHCTBA

Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
HppatmonanbHble ypaBHEHUS

Tpuronomerpuyeckue ypaBHeHHs

[TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS
Ilenbie u 1poOHO-paIOHAIBHBIE HEPABEHCTBA
HppaunoHanbHbIe HEPABEHCTBA

[TokazarenbHble U TIorapupMUUYECKe HEpaBEeHCTBA
Tpuronomerpruyeckue HepaBeHCTBA

CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu

Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI



3.1

3.2

3.3

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4

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

OO6nacTh ompeneneHus] U MHOXECTBO 3HaueHWi GyHkuuu. Hynu QyHkumu.
[IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
MakcuMymbl 1 MUHUMYMBbl (QyHkimu. HamGombiiee U HavMeHbllee 3HAUYCHUE

(GYHKINU Ha TPOMEKYTKE

Crenennast (QyHKIMS C HAaTypaJdbHBIM W IENBIM TOKa3aTelneM. EE cBoiicTBa u

rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
[Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH

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

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

[IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUH

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

OTpe3Ke

[TepBooOpaznas. Muaterpan
MHokecTBa U JOTHKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
Jloruka

BeposiTHOCTB U cTaTHCTHKA
OmnucarenbHas CTaTUCTUKA
BepositHOCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
MHoOrorpaHHuK"

Tena u mMOBEpXHOCTH BpaIlCHUS



7.5 KoopauHaTs! 1 BEKTOPHI



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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






