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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHOTO Kypca «I'eomeTpusi» 0a30BOro YpOBHS IS
oOyuatomuxcs 10 kmacca  paspabotaHa Ha  ocHoBe — DenepalibHOTO
TOCyIapCTBEHHOT'O 00Pa30BaTEILHOTO CTaHAApTa CPEIHEro o0Iero oopa3oBaHus,
C yd€TOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WM TPAJULUNA POCCUHUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITHSMH,
COCTaBIISIONIMMH OCHOBY JJISi CaMOpPa3BUTHS M HEMPEPhIBHOTO 00Opa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEIILHOTO PAa3BUTHUSA
JUYHOCTU 00yYaroIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CPEAHEro OOLIEro
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUYECKONM 3HAYMMOCTBIO METAalpeIMETHBIX U
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BuTUa oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHbIX AMCUMIUIMH. PazBuTre y 00ydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOr0 M HAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS yUaIINXCcs, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJI1 ajalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTtpust sBisieTcs: OIHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIEHHE, (POPMUPYEMOE MPH H3YYCHHH OOYYarolIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUIN
B XOJI¢ pEILIECHUs T'e€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAY4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHEe OPUEHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesioBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS W AaKTUBHOTO
npeoOpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3Hble BUABI yU€OHOU U TPYAOBOM NEATEIbHOCTH, SIBISETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, MMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHus mporpammbl yueOHOro kKypca «l'eomerpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BHUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEUCTBUM, CHEHUPUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIIEUIHOTO  MPOJOJDKEHUs  00pa3oBaHMs IO
CHELMATIHOCTAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMeTpun Ha 0a30BOM ypOBHE TMpelHA3HayeHa MAJis
00yJarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, oOydaromiuecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cennUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHIO OoJiee TITy0OoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHABHOM NesSTENbHOCTH.

JlocTmKeHHe UeNd OCBOEHHUS MpOorpaMMbl OOECIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

. dbopMUpOBaHHE TIPEACTABICHUS O TEOMETPHH KaK 4YacTH
MHPOBOM KyJIbTYPbl U OCO3HAHUE €€ B3aHUMOCBSI3U C OKPYKAIOIIUM MUPOM;
. dbopMUpOBaHUE TIPEACTABICHHUS O MHOTOIpaHHUKAX W Teiax

BpAILICHUA KaK O BaXHEUIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJISIONIUX
OTNUCHIBATh U U3y4YaTh PA3HbIC SBJICHUS OKPYXKAIOIIETO MUPA;

. dbopMHupoBaHNE YMEHUS PACTIO3HABATH HA YEPTEkKaX, MOJCIISIX U
B PEAIBHOM MHUPE MHOTOTPAHHUKH U T€JIa BPALCHUS;

. OBJIQJICHUE METOJAAaMU PEUICHHS 3aJad Ha IOCTPOCHUS Ha
M300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYD;

. dhopMUpOBaHUE YMEHUS OTIEPUPOBATH OCHOBHBIMU MTOHATHUSIMU O
MHOTOIPaHHHUKAX U TEJIaX BPALICHHS U UX OCHOBHBIMU CBOMCTBAaMU,;

. OBJIQJICHUE QJITOPUTMAMH PELICHUS OCHOBHBIX THUIIOB 3a]1a4;
dbopMupoBaHUE YMEHHUSI TMPOBOJAUTHL  HECJIOXKHBIE JOKa3aTeIbHbIC
pacCyXIeHuss B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3a7ad U 3a1ad ¢
MIPAKTUYECKUM COJICPKAHUEM;

. Pa3BUTHE HHTEJUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEMN
oOydJaronmmxcsi, IMMO3HABAaTEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUN, KPUTUYHOCTU MBILUICHUS;



. ¢dbopMupoBanre (yHKIIMOHATIBLHOW TPAMOTHOCTH, PEJICBAaHTHON
TEOMETPUHU: YMEHHUE PACIIO3HABATH MPOSIBJICHUS T€OMETPUUECKUX MTOHATHUH,
O00BEKTOB U 3aKOHOMEPHOCTEH B peasbHBIX JKU3HEHHBIX CUTYallUsIX U MPHU
U3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEHN, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYECHHbBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpPaMMBbl SBIISIETCS BKIIOYEHUE B KYpC
CTEpPEOMETPHUH B HaYaJIe €ro U3y4YEHHUs 3a/1a4, PEIIaEMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K TAJIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY O0y4Y€HHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuThe NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
YYaIIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHUS 3a7a49 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
orepupoBaHue 00pa3oM — B YCIIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICJIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE cozeprKaTenbHble JTUHUU Kypca «I'eomerpun» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenensieTcs He TOJIbKO M0 COAEPKaTeIbHBIM JJUHUSAM, HO U 110 roiaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

Conepxanue oOpa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnupeneNéHHbIM [0 ToJaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYydYarolUUXCs, pacuIupsis U
yriyosisas e€, o0pasyst IpOoYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3ydeHue reomerpun oTBOAUTCS 2 yaca B Henento B 10 kimacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga o0yuenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUSL ~ CcTepeoMeTpuH. Touka, TmpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnonokeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAOIIUECS,
NapajuiejibHble W CKpeluBarommecs npsMbele. [lapamiensHOCT OPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapAJUICIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMON U INIOCKOCTH. YTIUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapalyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
wiockoctei. [IpocTeiinme mpocTpaHCTBEHHbIE (DUTYpPBI HA TUIOCKOCTHU: TETPadp,
KyO, mapasuiesenurie]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYISPHOCTD MPSAMOM U TJIIOCKOCTH: NEPICHANKYJIIPHBIEC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON THIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJl MEXKIY IMPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaUKyISp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKy I pHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIIEHAUKYJISIPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, TpSIMasi U HAKJIOHHAS TPHU3MBbI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajjiefienunes; U ero cBoictea. [lupamupa: n-yrojibHas nupamujia, TpaHU U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOTPaHHHUKH: MOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS MPU3MA U
MpaBUJIbHAS THUPAMUJA; NPaBWIbHAsA TPEYTOJbHAsA NUPAMUIA W IPABUIIbHBIN
terpasdap; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMO,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlieienuIieiax, MpaBUIbHbIX
MHOTOIPaHHUKAX.



Beruncienne 2JIeMEHTOB MHOTOTPAHHUKOB: pE&Opa, WaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMON TPU3MBL,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIomaau yceu€HHoi nupamuapl. [lonstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[Tomo6ubie Tema B mpocTpaHcTBE. COOTHOIICHHS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00hEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpaimenust

[unuHapuyeckas MIOBEPXHOCTb, oOpasytolue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylomias M OCh;, IUIONIaAh OOKOBOW M TOJHOU
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3ylolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpIIMHA, 00pa3yromas
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroiue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: medTp, paamyc, AUAMETP; IUIOIMIAJb MMOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KomMOuHarnuu Tesn BpaiieHus: U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab chephl.

[TomoGusie Tema B mpocTpaHcTBE. COOTHONMICHHS MEXKIY IUIOMAIASIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus muiMHpa (mapajjiesbHO U NEPIEHAUKYJIIPHO OCH), CEUCHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY ), CEUECHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m10cKOCTH U B IpocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. IIpsimoyrosibHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopamuartel BekrTopa. IIpocreimme 3amaunm B
KOOpJMHATax. YToJ Mexay BekTopamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUN T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MMO3HUITMH 00YYarOIIeTocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHUUCKOTO OOINEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IPaskIaHCKON UICHTUYHOCTH, YBOXKECHHUSI K
MPOIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHHUIO ATUX JOCTIDKECHUM B JIPYTMX HayKaxX, TEXHOJOTrusX, cpepax
YKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM IYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIETrO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKIKOYAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHU, pacCyKICHHI; BOCTPUUMYHBOCTHIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

chOPMHPOBAHHOCTHIO YMEHUSI TPUMEHITh MaTEMaTU4YeCKUe 3HAHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U
OT/IbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM IEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0Opa3oBaHUI0 U



caM000pa30BaHUI0 HA TPOTSHKEHUU BCEU JXWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHX 3a/1a4 MAaTEMAaTUISCKON HANPABICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO 3KOJIOTHYECKOW KYJIbTYpPHI, MOHUMAHUEM BIIHSHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH MX BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEUeCKOM IesATEeNbHOCTH, 3TaroB €&
Pa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IIUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUTyaJIGHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUSI MPOrPaMMbl Y4E€OHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUSHBIMU OelCMBUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oeilicmsus,  obecneyusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL ~ OKpYJcalowe20  Mupda,  NpUMeHeHue  J02UYECKUX,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBU:

. BBISIBIIATH W XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKU
MaTEMaTHYECKUX OOBCKTOB, IMOHATHUH, OTHOIIEHWH MEXKIY IOHSATUSIMU;
(bopMyIUpOBaTh OMpEEICHUS TOHSATHI; YCTaHABIIMBATh CYIIECTBCHHBIN
NPU3HAK KJIACCU(PUKALMM, OCHOBAHMS [UIsi OOOOIIEHUS U CpaBHEHMS,
KpUTEPHUH TPOBOJMMOTO aHAIIN3A;

. BOCIIpUHUMATh,  (GOPMyJIMpOBaTh W  TPEoOPa30OBHIBATH
CYXKJIEHUS: YTBEPAUTEIbHbIE U OTpULIATEIbHbIC, €AUHUYHbIC, YACTHBIE U
o011I1€; YCIIOBHBIE;

. BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHSIX W YTBEPXKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e  Jle7aTh BBIBOJBI C WCTIOJB30BAHMEM 3aKOHOB  JIOTHKH,
JNEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKIIIOUCHHH, yMO3aKIIOUCHHUH II0
aHAJIOTUH;

. MIPOBOJUTH CAMOCTOSITETTFHO J0Ka3aTelbCTBA MaTeMaTHIECKIX
YTBEPXKACHHUHA (MIPSAMBIC WU OT MIPOTHUBHOTO), BBHICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS 1 BBIBOJIBI;

. BBIOMpaTh CHOCO0 pelleHus y4eOHOM 3ajaud (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHHUs, BHIOMpaTh HamOoJiee MOIXOSAIINA C
y4ETOM CaMOCTOSITENIbHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue AeidCTBUS:

. WCITOJIB30BaTh BOIPOCHI KaK HMCCIICIOBATEIHCKUA HHCTPYMEHT
NMo3HaHUA;, (POpMYyJIHMPOBaTH BOMPOCH], (UKCUPYIOIMIUE MPOTUBOPEUHE,
npo0seMy, yCTaHABIMBAaTh UCKOMOE M JIaHHOE, (hOPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITHIO0, MHCHHUC;

. MPOBOJIUTH CAMOCTOSITEIHPHO CIUTAHUPOBAHHBIN AIKCIICPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
Oo0OBbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

. CaMOCTOSITENIbHO (POopMyIupoBaTh OOOOIIEHUS U BHIBOABI IO
pe3ynbTaTaM TPOBEAEHHOTO HAONIOACHUS, WCCIIEIOBAHUS, OIICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJIOB U 0000IIEHNUI;

. MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoOIecca, a TaKKe
BBIJIBUTATH MPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

. BBISABJIATH 1€(PUIIUTH HHGOPMAIIUU, TaHHBIX, HEOOXOAUMBIX IS
OTBETA Ha BOIIPOC U I PELICHUA 3a]1a4H;
. BBIOMpATh WHOOPMAIUI0 M3 HCTOYHWUKOB PA3IUYHBIX THUIIOB,

aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpEICTABICHUS;
. CTPYKTYpHUpPOBaTh UHPOPMAIIHIO, IPEJICTABIIATH €€ B Pa3IMUHbIX
dbopmax, WILTIOCTPUPOBATH TpahUIECKH;
. OIICHMBATh HAA&KHOCTh HH(OpPMAIMKM 1O CaMOCTOATEIHHO
c(hopMyJTMPOBAaHHBIM KPUTEPHUSIM.
2) VuusepcanvHvie KOMMYHUKAmMUGHble Oelicmeus, o0becneuusarom
copMUpPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.
OO0menne:
. BOCIIPUHUMATH U (HOPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C
YCJIOBUSIMHU M LIEJIIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO



TOYKY 3PCHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly peIIeHUs 3a/1a4i, KOMMEHTHPOBATh TIOJMyYCHHBIN PE3yJIbTaT;

. B XOJe OOCYXIeHHs 3aJaBaThb BOIPOCHI MO CYIIECTBY
o0cyX/1aeMoi TeMbl, MPOOJIEMbl, pelIIaeMOil 3a/1auu, BhICKA3bIBATh UICH,
HalleJICHHbIE Ha TIOMCK PEIICHHUS;, COMOCTABISTH CBOM CYXKICHHS C
CYXKIEHUSMH JPYTHUX yYaCTHUKOB JMAjora, OOHApYXKWBATh pa3iuvue U
CXOJ/ICTBO TO3UIMI; B KOPPEKTHOU (Gopme (HOopMyIHpOBaTh Pa3HOTIACHSA,
CBOM BO3PaKCHMUS;

. MPEACTABIATh PE3yJbTaThl PEIICHMs 3aJaud, DKCIIEPUMEHTA,
UCCJIeIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C Y4€TOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

. MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHON U
WHUBUyJIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11€J1b
COBMECTHOH JESITENbHOCTH, IUJIAHUPOBATh OPTraHU3AIMIO COBMECTHOM
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

. y4acTBOBaTh B TPYNMOBBIX (opmax padboThl (00CYyXIeHUs,
OOMEH MHEHUH, «MO3TOBBIC IITYPMbDY U WHBIC); BBHITIOJHATH CBOIO YaCTh
pabOThI M KOOPAMHUPOBATH CBOM JICUCTBHS C IPYTHUMH YJICHAMU KOMAaH/IbI;
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

3) VHueepcanvhvie  pezynamuenvie oeticmaus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOG TUYHOCU.
Camoopranusanus:

. COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BLIOUpaTh
Coco0 pelieHus ¢ y4ETOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN
C y4€TOoM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

. BJIa/ICTh HABBIKAMH MMO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS
COBEPIIIACMBIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3ysibTara
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

. MPEABUACTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPH
pelIeHUN 3a/1a4i, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, IAHHBIX, HAMJIEHHBIX OLUIMOOK, BHISIBICHHBIX TPYAHOCTEH;

. OIICHWBATh COOTBETCTBHE pe3yJibTaTa IEIM H YCJIOBHSM,
OOBSCHATh TPHUYMHBI JOCTWDKCHHSI WM HEJOCTIDKCHHUS PE3yJIbTaTOB



NESTENIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY
OIBITY.

IHNPEAMETHBIE PE3YJIbTATBI

10 KITACC

OmnepupoBaTh MOHATUSMU: TOUKA, IPsIMAsi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPU PEUICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBarh NOHATHAMU: NAPALIENBHOCTD U NEPIIEHINKYIIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE PpACMOJIOKEHUE MNPSIMBIX MU IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: JBYIPAHHBIA YroOJI, TPaHU JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAaHHOIO yrja; rpajycHas Mepa
JBYT'PAHHOTI'O yTJIa.

OnepupoBaTh NOHATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIIbINI
MHOTOTPAHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbI MHOTIOIPAaHHMKOB (IMpaMuja; Mpu3Ma,
PSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBate  MHOTOTpaHHHMKHM,  BbIOMpas  OCHOBaHUSA  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHU; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUIeAbl).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTb, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUYEHUH, NCTIOJIb3YSl METO/ CJIEIIOB.

CrpouTh ce4YeHUSI MHOTOTPAHHUKOB METOJIOM  CJIEIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOX/A€HUE FTEOMETPUUECKUX BEITMYMH 10 o0pa3iam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarsb 3a1aun Ha HaXOX/I€HUE FTEOMETPUUECKUX BEJTUUMH 10 o0pa3iam Win
QIrOpUTMAaM, NPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IpPU PEIICHUU
CTAaHJAPTHBIX MAaTE€MaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCSA OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbrancnsate 00bEMBI U MIIOIMIAIN MMOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3MA,
MUpPaMU/Ia) C IPUMEHEHUEM (HOPMYIT; BEIYUCIISITH COOTHOUICHHS MEXTy TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YEPTEXKax U
PUCYHKaX.

[TpumeHsATh reomeTpuueckue (QakThl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraliuX HECKOJIBKO 1Iar0oB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbl B IBHOM (hopMme.

[IppuMeHATP MPOCTEHIIME MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE IIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh NOMYYEHHBIE 3HAHUS HA MPAKTUKE: AHAJU3UPOBATH PEaJbHBIE
CUTyallud W IPUMEHATb HM3YYEHHBIE TIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, arnmnapara ajreopbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBarh TMOHATUSAMH: ITWIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yroIIue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIonue
KOHWYECKOH TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IAPOBOK CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beraucisate  00BbEMBI W TUIONIAAM  TOBEPXHOCTEH TeJ  BpalleHus,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYII.

OmneprpoBaTh MOHATUSMU: MHOTOTPAHHHUK, BIMCAHHBIN B CEPy U OMMUCAHHBIN
okoJo chepsr; chepa, BiMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAICHHSL.

BBIYUCIISITE COOTHOMICHHUSI MEX]y TUIOMIAISIMU TIOBEPXHOCTEW M 00BhEMamMu
OAOOHBIX TEII.



N300pakath m3ydaemble (UTYpBl OT PYKH W C MPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPOPETHUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEUCTBUSL CIIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTH MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATHSAMH: JEKAPTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMMy BEKTOPOB M MTPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMensTh reoMeTpuueckue (akTbl IJIsi PEIICHHS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIAroB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

PemaTte mpocreiimme reoMeTpUYECKUE 3aJadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3agaum Ha J0KA3aTeNbCTBO MATEMATHYECKUX OTHOIIEHUU U
HaxX0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU airfOpUuTMaM, NPUMEHSIs
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaTs mpocTeNIMe NOpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTH TIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOAEC H
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOTYy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpMYyIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATH PpEaAJIbHBIC
CUTyallud Ha S3bIKE TEOMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, amnmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUYECKNX BEJIUUMH.
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) IIPOCTPAHCTBE. 12 1 https://m.edsoo.ru/A4F4
[TapanensHOCTh IPSIMBIX U T4A1Q
IJIOCKOCTEMN
[IeprieHAUMKYIAPHOCTD https://m.edsoo.ru/H6S9
3 . 12
MPSIMBIX U TJIOCKOCTEN B2H3C
4 VYrubl MeXAy NPSMBIMU U 10 1 https://m.edsoo.ru/V1P7
IJIOCKOCTSIMHA V405P
https://m.edsoo.ru/H4T8
5 MHororpanHuku 11 1 T003]
. https://m.edsoo.ru/MOU7
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 POISN
7 [ToBTOpeHue: ceuenus, 4 https://m.edsoo.ru/YOB4
paccTosiHUA U YIIbl 4U6W
OBUIEE KOJIMYECTBO YACOB 68 4 0
10 TIPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10A KJTIACC
N Koau4vecTBO 4acoB DJIeKTPOHHbIE
]
undpoBbie
n/ |Tema ypoka Kontpoinbn IpaxTiae JaTa nzydyeHus bp
Bcero cKHe oOpa3oBaTe/ibHbI
n ble padoThI
padoThI e pecypcbl
OCHOBHBIE TOHATHUS
CTEPEOMETPHUU: TOYKA, IpsMas,
IIJIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna nzoOpaxkeHus Ha https://m.edsoo.ru/S
1P P 1 02.09.2026 | Do LEs00.
pPUCYHKAX: U300paKeHHS 0S2Y9027Z
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsaTHA: nepecekaromuecs
2 |IJIOCKOCTH, IEPECEKArOITUECS 1 02.09.2026 Dltpsadlin o, ruf
5 > 1P HI i N8V5JOHGP
npsiMas U MII0CKOCTh
[TonsaTHA: nepecekaromuecs
3 1 09.09.2026 https://m.edsoo.ru/
TIJIOCKOCTH, TIEPECEKAIOIITHECS .09. U2I2HAROX
npsiMas U TII0OCKOCTh




3HaKOMCTBO C MHOI'OI'paHHUKaMH,
300pakeHre MHOTOTPAaHHHUKOB https://m.edsoo.ru/
n300pakeHue MHOTOTPaHHU | 09.09.2026 ps://m.edsoo.ru
Ha PUCYHKaX, Ha IPOEKIIMOHHBIX N4AWTI0ASS
yepTexax
HavansHbie cBeeHNS 0 KyOe U
NUpaMHuJIc, UX Pa3BEPTKU U https://m.edsoo.ru/
PAMHAC, UX Pasnep 1 16.09.2026 A
moxenu. CeueHus D3GOU4V6T
MHOTOI'PAaHHUKOB
HauanbHubie cBenenus o kyoe u
a e a3BE https://m.edsoo.ru/
UpaMue, uX pa3BEPTKHU U | 16.09.2026 ps://m.edsoo.ru
monenn. CeueHust C7R7N3P7Z
MHOTOT'PAaHHUKOB
IlousiTne 06 aKCMOMAaTUYECKOM
OCTPOECHUH CTEPEOMETPUH: https://m.edsoo.ru/
roep PeOMETP 1 23.09.2026 A
aKCHUOMBI CTEPEOMETPHUHA U Y5R6S2W4D
CIIEICTBUS U3 HUX
ITonsarue 06 akCHOMATUUECKOM
CTPOEHUM CTEPEOMETPUU: https://m.edsoo.ru/
Hoetp PEOMETP 1 23.09.2026 PEHILECS00.1
aKCHUOMBI CTEPEOMETPUH U X4H7V6KT7P
CIIEICTBUS U3 HUX




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUU:

https://m.edsoo.ru/

30.09.2026
aKCHOMBI CTEPEOMETPUHU U YITIU8YSS
CJIIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
IIOCTPOEHUU CTEPEOMETPUM: 30.09.2026 https://m.edsoo.ru/
aKCHOMBI CTEPEOMETPUH U U9FIN7T3X
CIEACTBUS U3 HUX
B3aumHoe pacnionoxxenue
NPSIMBIX B [IPOCTPAHCTBE: https://m.edsoo.ru/
P pomID 07.10.2026 | npsim.edsoo.u
IepeceKaroIuecs, napajiejibHbIe 4H154S9C
U CKPEIIUBAIOIIUECS IPSIMBbIEC
[TapamrenpHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!
napajuIeNIbHbIC MPSMBIC B 07.10.2026 Bltpsaflin s, s
P P Y BYHONGRIT
IIPOCTPAHCTBE; NapauIeIbHOCTh
TPEX MPSAMBIX
[TapamiensHOCTh IPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE: 14.10.2026 https://m.edsoo.ru/

[TapamrensHOCTE IPSIMON U
IJIOCKOCTH

U4B514D00




1 | Yrael ¢ coHanpaBiIeHHBIMU https://m.edsoo.ru/
14.10.2026
4 |cTopoHamMu O9F7F7S7L
| https://m. .
o MEXIy IPSIMBIMU B 21.10.2026 ttps://m.edsoo.ru/
S |mpocTpaHCTBE M2W6K4M1C
| https://m. .
o MEXIy IPsIMBIMU B 21.10.2026 ttps://m.edsoo.ru/
6 |mpocTpaHCTBE U4P7UONSC
1 |II i: ://m. .
apajsIeIbHOCTD IIJIOCKOCTEN 11.11.2026 https://m.edsoo.ru/
7 |mapanienbHbIE TNTOCKOCTH WSI1H7VIH
1 |CsoiicTBa napajiesbHbIX https://m.edsoo.ru/
11.11.2026
8 |miIockocTei V3C9A0LOE
IIpocreiimme MpocTpaHCTBEHHBIE
1 o _ 18.11.2026 https://m.edsoo.ru/
9 UT'Ypbl Ha IUNIOCKOCTHU: TETPAdAP, A1, KOBEX6Z6F
Ky0, mapaJuienenumnes
2 . https://m.edsoo.ru/
0 ITocTpoeHue ceuenuit 18.11.2026 C3U4V3ISK
2 . https://m.edsoo.ru/
| Iloctpoenue ceuennii 25.11.2026 VOJATOP1L
Kontponbnas paboTa mo teme
2 "I https://m. .
pAMBIE U INIOCKOCTH B 25 11.2026 ttps://m.edsoo.ru/L
2 |mpoctpaHcTse. [lapannensHOCTh 418D3P1J

MPSIMBIX U MJIOCKOCTEN"




[TeprieHAMKYIAPHOCTH MPAMOUN U

https://m.edsoo.ru/

IJIOCKOCTH: NIEPIICHIUKYIISIPHBIE 02.12.2026 GOL6LTULI

IIPsIMBIE B IPOCTPAHCTBE

[Ipsimbie napajuiebHbIE U 02.12.2026 https://m.edsoo.ru/

MEPIEHINKYIISIPHBIE K TIIOCKOCTH N20302C3R

IT https://m. 1u/E
psMBIe apaJUIeIbHBIE U 09.12.2026 ttps://m.edsoo.ru

IEPIIEHANKYJISIPHBIE K TIJIOCKOCTH SE5Z5R4W

HpI/BHiLK [EPIEHAUKYIJIIPHOCTH 09.12.2026 https://m.edsoo.ru/

MPSIMOX U TIIIOCKOCTH C4F9P3B6C

II ://m.edsoo.ru/E
pI/ISHale MEPIICHIUKYISIPHOCTH 16.12.2026 https://m.edsoo.ru.

pAMOU U INIOCKOCTH 6R4R20Q2]

T i https://m. .
eopeMa o HpSIMOI/Iv 16.12.2026 ttps://m.edsoo.ru/S

MEPIEHINKYIIIPHON TNIOCKOCTH 8U6GY904R

Teopema o Hp}IMOI/Iv 23122026 https://m.edsoo.ru/L

MEPIEHAUKYIIAPHOMN IIIOCKOCTH 7TFE8S0I6D

T i https://m.edsoo.ru/
eopema o Hp}IMOI/Iv 23.12.2026 ps://m.edsoo.ru

MEPIEHINKYIISIPHON TNIOCKOCTH O7L4V3D6U

[IeprieHAMKYJIIAp M HAKIOHHBIE:

paccTtosiHHEe OT TOYKH 110 30.12.2026 https://m.edsoo.ru/

IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

R7P7D2B27




[lepnieHquKysp ¥ HAKIIOHHBIE:

pacCToAHNUEC OT TOYKH OO

https://m.edsoo.ru/

30.12.2026
IUIOCKOCTH, PACCTOSIHUE OT V701R9G6M
MPAMOM 10 INTIOCKOCTH
[TeprieHAMKYJIAp M HAKIOHHBIE:
acCTOAHUE OT TOYKH 10 https://m. .
p a 13.01.2027 ttps://m.edsoo.ru/S
IUIOCKOCTH, PACCTOSHUE OT 0Q9Z25D9X
MPSAMOM 0 MIIOCKOCTH
[TeprieHAMKYIIAp U HAKIOHHBIE:
paccrositHue OT TOYKH 110 13.01.2027 https://m.edsoo.ru/S
IUIOCKOCTH, PACCTOSHUE OT 6G8J9U00
MPSIMOM 0 MIIOCKOCTH
VYTriabl B IPOCTPAHCTBE: YroJl https://m. Tu/Z
P IV’ y 20.01.2027 ttps://m.edsoo.ru/
MEXKAY MPAMOU U INIOCKOCTBIO 4J2E9W3F
BYTPAaHHBIN YTOJ, IMHEUHBIN ://m. .
AByrp yrod, 20.01.2027 https://m.edsoo.ru/
YIroJj AByI'paHHOI'0 yria COX9F9B1H
BYT'DAHHBIN YTOJI, IMHCHHBIN https://m. .
HByrp y 27.01.2027 ttps://m.edsoo.ru/
YTOJI ABYTPAHHOI'O yIia A3Y2P8POR
[lepnenquKyIIpHOCTD
TJTOCKOCTEH: TPU3HAK https://m. 1u/Z
p 27.01.2027 ttps://m.edsoo.ru/

MEPIEHANKYIISIPHOCTH IBYX
IJIOCKOCTEN

1L1L.4WO0O




[leprnieH UKy ISIPHOCTD

3 OCKOCTCH: 3HAK https://m. 1u/F
LT TEU: IIPU3H 03.02.2027 ttps://m.edsoo.ru/
9 |HmepHeHAMKYJISIPHOCTH IBYX 3K7G7B3Z
IUIOCKOCTEH
[leprieHAMKYIAPHOCTD
4 OCKOCTCH: 3HAK https://m. 1u/P
LT TEU: IIPU3H 03.02.2027 ttps://m.edsoo.ru/
0 |mepneHAMKYJISIPHOCTH JIBYX 0Q7H2S4U
IUIOCKOCTEH
4 |Teopema o Tpéx https://m.edsoo.ru/
P P 10.02.2027 PS:RLECS00.MLL
1 |mepnieHaMKyIsIpax Y8YOR3X7G
4T : Jfm.edsoo.
eopeMa o TpEx 10.02.2027 https://m.edsoo.ru/F
2  |mepHeHANKYJIsIpax 8W6GI1I4K
4 |Teopema o Tpé https://m. 1u/E
pemMa 0 TpEX 17.02.2027 ttps://m.edsoo.ru/
3 |neprneHauKyJspax TWT7RINSK
Kontponbnas paboTa mo Temam
4 |"Ilepme oc //m. .
pr HI[I/\I’KyJ'ISIpH Tb NPSIMBIX U 17.02.2027 https://m.edsoo.ru/
4 |mnockocteil" U "YTIibl MeXy XS5U3G6KSF
MPSIMBIMU U TUIOCKOCTAMH"
[lonsiTHe MHOTOTrpaHHUKA,
4 OCHOBHBIE DJIEMEHTEI hitos://m.ed /
ps://m.edsoo.ru
5 MHOTOTPAHHUKA, BBIMYKJIbIE 1 24.02.2027 KAP319CST

HCBBIITYKJIBIE MHOT'OT'PAHHUKH,
pa3BEpPTKa MHOTOTPAaHHUKA




IIpu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
OOKOBast ¥ OJTHAs TOBEPXHOCTh
IIPU3MBI

24.02.2027

https://m.edsoo.ru/
B5V5V7J1)

[Tapamtenenunen,
MIPSIMOYTOJIBHBIN MTapajuIeIeuIIe
U €ro CBOMCTBA

03.03.2027

https://m.edsoo.ru/
O1Y5N7C5G

[Inpamuja: n-yroiapHas
IIApaMUJia, TPAaHU U OCHOBAHHE
MUpaMU/Ibl; OOKOBAs U MOJTHAS
IIOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHAS U yCEUEHHAas
nupamuia

03.03.2027

https://m.edsoo.ru/E
0P3T7B8Q

[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSATHE MPaBUIHHOTO
MHOTOTPaHHUKA; TIPaBUIbHAS
IIpru3Ma 1 IpaBuJIbHAasg NUpaMuaa,
IIpaBUJIbHAS TPEYTOJIbHAA
MApaMUJa U IPABUIIbHBIN
TeTpa’ap; Kyo

10.03.2027

https://m.edsoo.ru/P
5D7S5W2N




IIpencrasnenue o MpaBUIIBHBIX

https://m.edsoo.ru/

MHOTI'OI'PaHHUKAX: OKTad 10.03.2027
p AP QID7DITSB
JOJIEKadIp U UKOCA3IP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSIMOH, TIOCKOCTH. DJIEMEHTBI https://m.edsoo.ru/
P 17.03.2027 D
CUMMETPUU B IUPAMUIAX, H6H3K8Y2V
napajuieenuienax, mpaBmibHbIX
MHOTOTIpaHHUKaX
Briuncienune 31eMeHTOB httose/fm ed /
.. ps://m.edsoo.ru.
MHOTOI'PDAaHHHUKOB: pEOpa 17.03.2027
p peopa, V6G2M2X5]
JTUArOHAJ!, YTJIIbI
[Tnomane 60KOBOI MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSMOM
. https://m.edsoo.ru/
MPU3MBI, TUIOIAlb OCHOBAHUH, 24.03.2027

TeopemMa 0 OOKOBOM MOBEPXHOCTH
MIPSAAMOM IIPU3MBI

Q7L2K9F3R




[Tnoutanp 60KOBOI IOBEPXHOCTH
U ITIOBEPXHOCTHU IIPAaBUIILHOMN

5 https://m.edsoo.ru/
4 l'II/IpaMI/I;Z[BI, TeopeMa o nnomnazm ) 24.03.2027 YIDAAIMOX
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM
MTAPaAMUTBI
[Tnomane 60KOBOI MOBEPXHOCTH
Y TTIOBEPXHOCTHU MTPaBUIILHOM
> MUPaAMUIBL, TEOPEMA O TIIOLIAIN 07.04.2027 hitps://m.edsoo.ru/S
5 p ;H > P Hl | § .04. 1S1U3I3Y
OOKOBOI MOBEPXHOCTH YCEUEHHOM
T PAMH/TBI
5 . https://m.edsoo.ru/S
6 ITousitue 06 00BEME 07.04.2027 SHONGITO
5 |[K §] ://m. .
OHTpPOJIbHAA padoTa o TEME 14.04.2027 https://m.edsoo.ru/
7 |"MHororpaHHuku" V8Q5A2P2L
5 . https://m.edsoo.ru/
2 OO6bEM upaMuIbl 14.04.2027 Y 176B6ISC
5 . https://m.edsoo.ru/
9 OO6bEM upaMuIbl 21.04.2027 REWOVSIAN
6 . https://m.edsoo.ru/J
0 O0BEM nupamMusl 21.04.2027 LV6I2CTM
6 . https://m.edsoo.ru/Z
1 O0BEM npU3MBbI 28.04.2027 OE6GOAS
6 .. https://m.edsoo.ru/T
N O06BEM PU3MBI 28.04.2027 6PTO3LSM
6 https://m. .
3 O6BEM PU3MBI 05.05.2027 Upsi//m.edso0.ru/

M5G4J509U




https://m.edsoo.ru/

O06BEM IPU3MBI 05.05.2027 GOPOSTM6B
KontponbHas paboTa mo teme 12.05.2027 https://m.edsoo.ru/
"OOBEMBI MHOTOT'PaHHHUKOB" C2R7A6BI1E
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHHIA.
Brliuucnenue pacctosiHuii: MEX1y

https://m.edsoo.ru/
JIBYMsI TOUKaMHU, OT TOYKHU 10 12.05.2027 METOO1GTC
MPSAMOM, OT TOYKH 10 TIJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
IToBTOpenue, 06o0IIEHNE
cucTeMaTu3alus 3HaHu.
Beluncnenune paccTosHUN: MEXIY hitps://m.cdsoo.ru/
JBYMsI TOYKaMH, OT TOYKH JIO 19.05.2027 — ]

MPSAMOM, OT TOYKH 10 TJIOCKOCTH,
MEK]ly CKPEIIMBAIOIIMMHUCS
MIPSIMBIMU

O6W904C4F




[ToBTOpEeHuE, 0000IIEHNE
cucTeMaTu3alus 3HaHuH.
Brruucnenue yrios: Mexuay

6 https://m.edsoo.ru/
g CerLLII/IBaIOH_IIfMI/ICH MPSIMBIMH, 1 19.05.2027 C6J1P206S
MEX/Ty TIPSIMOH ¥ TTIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YIJIOB MEXITY
TUTOCKOCTSIMU
OBIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJTACC

Kox npoBepsiemoro

IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM 00pa30E

pe3yjabTarTa 001rero ooOpazoBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
7.2 [TpyMeHsITh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PELICHUU I'e
7.3 OnepupoBaTh NOHATUAMU: NaPaLIEIbHOCTh U NEPHIEHAUKYJIISIPHOCTD IPSM]
7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHNe NPSAMBIX U IUIOCKOCTEH B IIp
e OnepupoBaTh NOHATUSAMU: JIBYTPaHHBIN yroJl, TpaHU ABYTPaHHOIO yTja, p
' yToJI JBYTPaHHOIO yTia, paJycHas Mepa JByTpaHHOIO yria
16 OnepupoBaTb NOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBINY]
' MHOTOTPaHHHKA, MPAaBUIbHBIH MHOTOTPAaHHUK
7.7 Pacnio3HaBaTh OCHOBHBIE BH/Ibl MHOTOI'PaHHUKOB (ITMpaMuia, Ipu3Ma, mps
. KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS I KacCUI
' MHOT'OTPaHHUKH, IPAaBUJIbHBIE MHOTOTPAHHUKH, ITPSIMBIE U HAKJIIOHHBIE PV
7.9 OrnepupoBaTh NOHATUSAMU: CEKYIAs IIJIOCKOCTh, CEUEHNE MHOTOTPAHHUKOE
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHUI MHOTOIPaHHUKOB, HCIIOJIB3YS

7.11

CTpOI/ITL CCUCHUA MHOI'OI'PaHHUKOB METOAOM CJICIOB, BBITTIOJIHATH (BBIHOCH

IPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y




7.12

PemraTs 3aga4d Ha HaXO0XICHHUEC I'€COMCTPUYCCKHUX BCJIMYHUH I10 o6pa3
HU3BCCTHBIC AHAIIMUTHYCCKUC MCTOAbI IMPHU PCIICHHUU CTAHAAPTHBIX MATCM
paCCTOHHHfI MCXKAY ABYMs TOYKAMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH OO ITJI0O

MMpsAMbIMHA

7.13

PemraTs 3aa4d Ha HaXO0XICHHUEC I'€COMCTPHUYCCKHUX BCJIMYHUH II0 o6pa3
HN3BCCTHBIC AHAJIMTUYCCKUEC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MaTEMaTu
MCXKAY CKPCHIMBAOIMIUMUCA IPAMBIMH, MEXIY HpﬂMOfI U IIIOCKOCTBIO,

yIJIOB

7.14

Borauciate 00bEMBI M IUIOMIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpI

(1)OpMy.]I, BBIUUCJIATH COOTHOHMICHUA MCIKAY INIOMAAAMUN HOBerHOCTCﬁ, 005

7.15

OHGpI/IpOBaTI) MOHATHUAMMU: CUMMCTPHA B IIPOCTPAHCTBC, HECHTP, OChb U ILJI

IJIOCKOCTh CHMMETPHUH (PUTYPBI

7.16

I/I3BJ'ICK8.TB, Hp606pa3OBI>IBaTB U HUHTCPIIPETUPOBATDH HH(bOpMaLIHIO 0 IIf

¢urypax, NpeJCTaBIEHHYIO Ha YepTeXkaxX U PUCYHKAX

7.17

HpI/IMeHHTL reoOMCTPpHUICCKUC (baKTBI IJI1 peIICHUA CTCPCOMETPUICCKUX 3

I1aroB PELIeHMUs], €CIIM YCIOBUS TPUMEHEHHUS 3aJIaHbl B IBHOU (opMme

7.18

IIpuMeHATH poCcTeNIe MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHH

CTCPCOMECTPHUICCKUX 3aaaY

7.19

[IpuBOANTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

3aKOHOB I'COMCTPHUH B UCKYCCTBC

7.20

[IpuMeHATh NOMyYEeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH peabHbIC
MOHSATHS B TIPOIIECCE TMOMCKA PEIICHUS MaTeMaTHYEeCKH CHOPMYIUPOE
pealbHBIE CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIENO0BATh MOCTPOCH
FEOMETPUUECKUX TOHATUH M TEOopeM, ammapara airedpbl, pemarb Ip:

HaXO0KIACHUCM I'COMCTPHUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

I'eometpus

7.1

OcHoBHbIE OHATHS cTepeoMeTpuH. Touka, npsiMasi, IIOCKOCTb, MPOocTpaHCTBO. [loHsATHE

CTCPCOMETPUU: AKCUOMBI CTCPCOMECTPHHA U CICACTBUA U3 HUX

7.2

B3aumHoe pacmonoxeHue MNpsSMBIX B IPOCTPAHCTBE: MEpeCceKarolIuecs, NapauieabH
[TapamienpHOCTh NPAMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE: NApAJIENIbHBIE IIPSIMBIE B TIP
MPSMBIX, MAPAIEIBHOCTh MPSAMONW M IUIOCKOCTU. YTIBI C COHAIPABICHHBIMHU CTOPI
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: NapajuiesibHbIE IIJIOCKOCTH, CBOMC

[Ipocreiime npocTpaHcTBEHHBIE (PUTYPBI Ha MIIOCKOCTHU: TETPadp, KyO, napasienenun

7.3

IlepneHIUKYIAPHOCTD MPAMOUW M IUIOCKOCTH: NEPHEHAMKYIISAPHBIE MPSAMBIE B IPOCTD:
MEPIEHIUKYIISIPHBIE K IIOCKOCTH, IPU3HAK TNEPIEHAUKYJIAPHOCTH TMPAMOA U |
MEPIEHIUKYISAPHON IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YOI MEKIY IPSIMOM U INIOCKOC
yroJl IBYTpaHHOro yria. llepnenaukyisip 1 HaKJIOHHBIE: PACCTOSHHUE OT TOYKU A0 IO
IUTOCKOCTH, MPOEKIHs (UTYpbl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh MIIOCKOCTEH: Mp

mockocteil. Teopema o TpEX neprneHauKyIspax




7.4

IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHHWKA, BBIITYKIIBIC W HCBBII
MHOI'OI'paHHHKA. HpI/ISMaZ n-yroJjibHas IIpu3Ma, rpaHu U OCHOBAHUSA IIPHU3MBI, IIpAMasd
IMoJIHasA NOBCPXHOCTb IIPHU3MBI. Hapannenenune;[, HpﬂMOerJIBHBIﬁ MnapauIC/ICIIMIIC
yroJjibHasg nupaMuia, rpaid 1 OCHOBAHUC ITUPAMUBI, 0OKOBas M MOJIHAA IMOBCPXHOCTD IIF
nupamMuja. DJIEMEHTBI NIpHU3Mbl U TMApPaMHUIBI. HpaBI/IHBHLIe MHOTI'OI'paHHUKH: TIOHAT
IIpaBHUJIbHAaA IIpU3Ma W IIpaBHJIbHAA IMHUpaMHuJa, IpaBUJIbHas TPCYTOJbHas IIHUPaAMUL

[IpencraBienue o NpaBUIbHBIX MHOIMOTPAHHUKAX: OKTa3JIp, JOJEKASP U UKOCAAPYTrUe

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUS OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DI

Hnapajjiejacnuicaax, nmpaBUjIbHbIX MHOTI'OI'paHHUKAX

7.6

Borunicnenue »1eMEHTOB MHOTOTPaHHUKOB: pE&Opa, auaronanu, yriael. [lmomanb 6
MOBEPXHOCTH TPSIMOW TPU3MBI, IUIOMAAh OCHOBAHHA, TeopeMa O OOKOBOW IOBEPXH
OOKOBOI MMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON MUPAMUIBI, TEOpEMa O MIIOIIAIH Y

o0béme. OOBbEM NMUpaMUIbI, TPU3MBbI

7.7

HOI[O6HLI€ TECJIa B IPOCTPAHCTBC. CooTHomIeHUS MCKAY TUIOIagsIMU HOBerHOCTCﬁ, 001

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon nposepsiemoro IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3y/JIbTATAM OCBOCHUS

TpeOOBaHMS

NPOrpamMMbl CpeiHero o01ero o6pa3oBaHus




Bilagenune meronaMy JIOKa3aTesbCTB, AJITOPUTMAMHU PELUEHUs 3a;
OIEpUPOBATh IOHATUSAMU: OIPEICIICHHE, aKCHOMa, Teopema, Cl
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYIMPOBKU; MPUMEHATh HX; YMeE!
IIPOTUBOIOJIOKHOE YTBEPKICHHUE, IPUBOIUTH IIPUMEPBI U KOHTPI
MaTE€MaTU4YeCKOW MHIYKLIHUH; IIPOBOAUTH JIOKA3aTEIbHBIE PACCyKICHHUS
JOTUYECKYI0  TNPAaBUIBHOCTb  PACCYXKACHHUW; YMEHHE  OIEPUPOB
IIOAMHOKECTBO, ONEpAalMM HaJ MHOKECTBAMHU; YMEHHE HCIIOJIb30B
anmnapar JUisl OIMCAaHMs PEaJbHBIX IIPOLIECCOB U SBJICHUN U IIPHU PELICH]
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSAMU: Tpad, CBS3HI
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBATh Ipadbl pa3IMUHBIMU CIIOCC

pelIeHUH 3a1a4




YMeHue onepupoBaTh MOHATHUSAMHU: HAaTypalbHOE YHCIIO, IIEJI0€ YUCIIO,
KOpPEHb HAaTypaJlbHOM CTENEHHU, CTENECHb C PAalMOHAIBHBIM IOKa3aTell
MoKasaresiem, JIorapugm 4yuciia, CHHYC, KOCUHYC M TaHT€HC MTPOU3BOJIb]
palMoOHaIbHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO, MHOYKECTBA HaTypa
JNEHCTBUTENbHBIX YMCEN, YMEHHUE HCIOIb30BaTh MPU3HAKU JIEJIMMOCTH,
HauMeHbIee olInee KpaTHOE, aJIrOPUTM EBKIHIA TpU pEHICHUH 33
MO3UIIMOHHBIMU CHCTEMaMU CUHCIICHUS; YMEHHE BBIIOJHSATH BBIYHCIICH
BBIPDAKEHHUN CO CTENEHsIMU U JjorapudpMamu, MNpeoOpa3oBaHUst POl
yYMEHHE ONEePUPOBAThH MOHATHUSAMU: MOCIEA0BATEIHLHOCTD, aprupMETHUEC
nporpeccusi, OSCKOHEYHO  yOBIBAIOIIAass  T'€OMETPHYECKAs TP«
MOCNIEAOBATEIbHOCTH, B TOM YHCJIE C TOMOMIBI0 PEKYPPEHTHBIX

MOHATUSMHU: KOMILJIEKCHOE YUCJII0, CONPSKEHHBIE KOMIUIEKCHBIC YHUCTIA, M
yrcina, (opMa 3aIUCH KOMIUIEKCHBIX YHCel (TeoMeTpUuUecKas, TPUrOHO
YMETh TPOU3BOIUTH apUPMETUUYECKUE JEHCTBUS C KOMIUIEKCHBIMHU

MCIONIb30BaHUsl KOMILUIEKCHBIX UYHCEN; OMEepPUPOBATH MOHSATUSMHU: MaT

MAaTpHUIIbI, TEOMETPUYECKHUI CMBICIT OTIpEAETUTEINS

YMeHHe onepupoBarTh MOHATUSMU: pPalUOHAIbHBIC, UPPALMOHAJIbHE
norapudmuyeckre, TPUrOHOMETPUYECKUE YPaBHEHUS U HEPAaBEHCTBA, U
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE NMPE0Opa3oBaHKe, YpaBHEHHE, ]
U HEPaBEHCTB, PaBHOCWIBHOCTh YPaBHEHHW, HEPAaBEHCTB W CHCTE!
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IIMYHBIX IIPUEMOB; PEIIATH YP«
C IapaMeTpOM; IPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IS P

3aaa4 U3 pa3jInMIHbIX oOnacreit HayKHu U peaJIBHOI‘;I KHU3HHU




VMeHHe ONepupoBaTh MOHATHAMHU: (yHKIMSA, YETHOCTH (YHKIL
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (PYHKIIUH, SKCTPEMYM (yHK
3HaueHHs (QYHKLIUH Ha MPOMEXKYTKE, HepepbhIBHAS (DYHKIIMS, aCHMIITC
BTOpasi MPOU3BOAHAS (PYHKIMH, TE€OMETPUUYECCKHA U (DU3MUYECKHIA CMBIC
OIpeNeNEHHBI HMHTETpAJl; YMEHHE HAXOIUTh AaCHUMITOTHI Tpaduka
NPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YaCTHOTO U KOMIIO3UIMH (
KacaTeJIbHOU K rpaduky (QyHKIMH; YMEHHE HaXOJUTh MPOHU3BOIHBIC 3
UCTIOJIB30BaTh TMPOU3BOAHYIO JJIsl WCCIEAOBAaHUS (DYHKIMA, HaXOIH"
3HaueHHUs (PYHKUIMH; CTPOUTH IpaKM MHOTOWICHOB C HCIIOJIb30BaH
aHaJM3a; IPUMEHSTH IPOU3BOAHYIO JUISl HAXO0XKICHHUS HAWITYYIIETO Pell
COIIMAJIbHO-9KOHOMUYECKUX U (PU3NYECKUX 3ajJadax; HaXOIUTh ILJIOIIE
MHTETpajia; NPUBOAUTH MPUMEPHl MAaTEMAaTHYECKOTO MOJICINPOBAHUS (

YpaBHEHUU

YMeHue omnepupoBaTh MHOHATHAMM: rpaduk (yHKOUHM, oOpaTHas ¢
TuHeMHass QyHKUMs, KBaapaTuuHas (QyHKUUS, paunuoHanpHas (¢
TPUTOHOMETpPUUYECKHE (YHKLIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
norapudmuueckas QyHKUUU; YMEHHE CTPOUTh TpadUKd  HU3YY
npeoOpa3oBanus rpa@UKoOB PYHKIUH, HCIIOIB30BATH TPAPUKH I U3YY
NIPY PEIICHNH 33a/1a4 U3 JPYTUX YUIeOHBIX IPEAMETOB U 3a71a4 U3 pealbHe
3aBUCUMOCTH MEXAy BEJIWYMHAMH; HCIIOJIBb30BaTh CBOMCTBA U IP:
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu; N300pakaTh Ha KOOP

pCIJ_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM




YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE H
JBYDKEHUE, paboTy, CTOMMOCTb TOBapOB U YCIYI, HAJOIH, 33Jaud U3 (
ceMeWHBIMU (pUHAHCAMM); COCTABIIATH BBIPAXKCHHUS, YPAaBHEHHSI, HEPABE!
3a/la4d, UCCIEAO0BATh IIOJIyYCHHOE PELICHHE M OLCHUBATH IIPABJOIIC
MOJCIIMPOBATh pEAIbHBIE CHUTYallUH HA S3bIKE MAaTEMAaTHKHU; COCT:
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a1a4U, UCCIEA0BATh IIOCTPOE

anmnapara ajreOpbl, UHTEPIPETUPOBATH ITOJTYUYEHHBIN pe3ybTaT

YMeHne onepupoBaTh MOHATHAMU: CpeaHee apu(PMETHIECKOe, MEIua
3HAUEHMS, pa3Max, IUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE YHCIIOBO
MHTEPIPETHPOBATh HMH(POPMAIUIO, TPEICTABICHHYI0 B TaliuIax
OTPaXXAIOUIYI0 CBOWCTBA pPEabHBIX INPOIECCOB M SIBICHHUHN; IPEICTaR
TAOJUI] ¥ JMarpaMM; UCCIIEAOBAaTh CTATUCTUYECKUE JJAHHBIC, B TOM UHC
METOI0OB M SJIEKTPOHHBIX CPEACTB; IpapUUecKH HCCIeA0BaTh COBMEX

JIMarpaMM pacCenBaHUs U JIMHEMHOW perpeccuu




YMeHue onepupoBaTh MOHITUAMM: CIyYalHBIA ONBIT U CIy4alHOE CO
COOBITHSI; YMEHUE BBIYUCIISATH BEPOSITHOCTh C HCIIOIB30BAHUEM TIpa
(bopMyIIbI CIOKEHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (POPMYITy TOTHOU Bl
KOMOHMHATOPHBIE (aKTHI B OPMYJIBI; OIECHUBATH BEPOSTHOCTU PEATbHEI
MNOHATUSIMM: CIIy4aiiHas BEJIMYUHA, pacIpeiesieHue BepOATHOCTE:
JIUCTIEPCUSl M CTAaHJAPTHOE OTKJIOHEHHUE CIIy4ailHOW BETWYUHBI, (YyHKL
PaBHOMEPHOTO, IOKA3aTebHOTO U HOPMAaJIbHOTO PACHPEICIICHUMN;
M3YUYEHHBIX DPACTpeeeHU NIl peuieHus 3aaady; 3HAKOMCTBO C TIOH
METO/IbI BBIOOPOUHBIX UCCIIEIOBAaHUI; YMEHHE PUBOAUTH MIPUMEPHI TP
B MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUIX; YMEHUE OMIEPUPOBATH IMOHST
YHCIIO COYETaHUM, YUCIIO NepecTaHOBOK; OMHOM HpI0TOHA; yMeHue npu
pacCyXJleHusl JUId pelieHus 3a7ad; OLIEHUBATh BEPOSTHOCTH P«

BCPOATHOCTHYIO MOJACIIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lCHHBIﬁ pe3yjibTar

YMeHue onepupoBaTh MOHATHAMH: TOUYKa, MpsiMasi, TUIOCKOCTb, MPOCT]
yria, TNIOCKUH yroJl, IBYTrpaHHBIN Yo, TpEXTPaHHbIN yToJl, CKPEIINBaK
U TEPIEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroia Mexay mnps
IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSMM, PAcCTOSHUE OT TOYKU [0
MPSIMBIMHU, PACCTOSTHUE MEXIYy MIOCKOCTSIMHM;, YMEHHE HCIOJIb30BaTh
(bakThl ¥ TEOpPEMBI TUIAHUMETPHH; YMEHUE OLICHUBATh Pa3Mepbl 0OBEKT
MaTeMaTHYeCKHUe MOJENU C IOMOIIbIO T€OMETPUYECKUX TOHITUN U Bell

MPAKTUYCCKUC 3aJa4r




10

YMeHue onepupoBaTh MOHATHAMH: IUIOMAAL (GUTYpBI, 00BEM QUTY]
MHOTOTPaHHHK, CEYEHHE MHOTOTpPAaHHHMKA, KyO, MNapauiesenue],

MOBEPXHOCTh BpAIlCHHs, IWIMHAP, KOHYyC, map, cdepa, IUIOMmAIb
UpaMUIbI, IPU3MBI, KOHYCa, IIIUHIAPA, 00BEM KyOa, IpSIMOYTOIbHOI
NPU3MBIL, IIJIMHIPA, KOHYCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYCHHS KC
OCH WJIM OCHOBaHHIO, CEUYEHHE 1I1apa, INIOCKOCTb, Kacaromasics cepsl, Iy
CeueHre MHOTOTPaHHUKA, N300payKaTh MHOTOTPAHHUKH, (PUTYPHI U OB
B TOM YHCJI€ C TIOMOIIBIO 3JEKTPOHHBIX CPECTB; YMEHUE PUMEHSTD C
CaMOCTOSITENILHO (POPMYIIHPOBATEH ONPEACTICHUS U3YyIaeMbIX (QUTYD, BBL
NpU3HaKaX TEeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WIJIM OIPOBE
KiIaccupukanuio (GUryp Mo pPa3TUYHBIM TPU3HAKAM, BBIIOJIHSITH

IMOCTPOCHUA

11

YMeHue onepupoBaTh MOHATHSIMMU: JABM)KEHHE B IIPOCTPAHCTBE, Mapals
IUIOCKOCTH U B TMPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHuE MOA00U
pacrio3HaBaTh paBHbIE M I0J00HBIE (UTYpBl, B TOM 4YHCIE B TPV
UCTIOJIF30BaTh T€OMETPUYECKHE OTHOUICHUS TIPU PEIICHUH 337a4; HaXo
(uMHa, yroJ, IUIOIIab, 00BEM) MPH PELISHUU 3a/ad U3 JIPYTHX ydel
KM3HHU, yYMEHHE BBIYUCISTH TC€OMETPHUYECKHE BEIHUYUHBI (IJTMHA, YT
MOBEPXHOCTH), HUCHOJb3Yysd H3y4eHHbIe (OPMYJIbI M METOMABI, B TON
MUPaMU/Ibl, IPU3MBIL, KOHYCa, IWIHH]IPA, TUIOIaAb chephl; 00bEM Ky0a, f

nupamMuibl, MIPpU3MbI, IUWIXH/PA, KOHYCA, llIapa; YMCHUC HAXOUTHh OTHOIL
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YMmenue OIICpHUPOBATH NOHATUAMU: MPAMOYIOJIbHAsA CUCTEMA KOOPAUT
KOOPJMHATHl BEKTOPa, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha
0asucy, CKaJspHOE IIPOM3BEICHHE, BEKTOPHOE IPOHM3BEACHHE, YIC
HUCII0JIBb30BAaTh BeKTOprIﬁ u KOOpHHHaTHBIﬁ MCTO IJIsd PCIICHUA I'COME

y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpATh MOAXOSIIMA METOMA IS PEIICHHS 3aJa4d; TTOHUM
W3YYCHHH TIPUPOJHBIX W OOIICCTBEHHBIX IPOILIECCOB W SIBJICHUMN; yM
3aKOHOB MaT€MaTUKH B UCKYCCTBE, YMEHHE IPUBOIUTH IPUMEPHI MATEM:

Y MHPOBOM MaTeMaTU4eCKON HAyKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucina u BBIYUCIICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3sHaku AeIMMOCTH UEIBIX YUCEI
1.2 Panyonansnele uncina. OObBIKHOBEHHBIE U JECSITUYHbIE JPOOU, POLIEHTHI, 0ECKOHEUHBIE ]
1.3 Apudmerndeckuii KOpeHb HaTypaJbHOU cTeneHu. J{edcTBus ¢ apuMEeTHIECKUMHI KOPHS
1.4 Crenens ¢ nenbiM nokasarenaeM. CTENEeHb ¢ pallMOHAJIBHBIM ToKa3aTesieM. CBOMCTBA CTel
1.5 CuHyC, KOCHHYC U TaHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC, apDKKOCHHYC, APKTAHI€HC T
1.6 Jlorapudm uncna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl
L7 JeiictButenpHble uncia. ApudMeTndeckue onepanuu ¢ JeHCTBUTEIbHBIMH YHCIIaME
IIpaBWJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KommiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [{enbie 1 1pOOHO-paLIMOHANBHBIE YPaBHEHUS
22 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTprudecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPAaBHEHUS
2.5 Lenblie n 1poOGHO-paiOHANIbHBIE HEPABEHCTBA
2.6 UppannoHanbHbie HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA




2.9

CucreMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 DOyHKINUH U TpaPUKH
a1 Oynkuus, cnocoOs! 3ananus Gpyakuuu. ['paduk Gynkmnum. Bzaumuo oOparasie GyHKIHN
' [Tepuonuueckue GyHKIUN
Ob6nacTp ornpenesieHus: 1 MHOKeCTBO 3HaueHui pynkuun. Hynun ¢pyakuuun. [IpomexyTku
3.2 MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl U MUHUMYMbI QyHKUuu. HanGonbiiee u Hau
IPOMEKYTKE
13 CreneHHas (pyHKIMS C HaTypalbHBIM M LIEJbIM IMoKa3aTeneM. EE cBoiicTBa u rpaduk.
' CTENEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [TokazarenpHas u norapudmuueckas pyHKINU, UX CBOICTBA U rpaduKu
3.6 Touxu pa3pbiBa. AcUMNOTOTHI rpadukoB ¢pyHkuud. CBoMcTBa PYHKLUH, HENPEPHIBHBIX H:
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHMSI TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckast 1 reoMmeTpuueckas nporpeccuu. opmyina cI0XKHBIX IPOIIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
42 [IpumeHeHre TpPOU3BOIHON K MCCIENOBaHUIO (DYHKIMI HA MOHOTOHHOCTH M 3KCTPEMYM
' HAaUMEHBIIETO 3HaUeHUs! QYHKIIUN Ha OTPE3Ke
4.3 [TepBooOpasnas. Murerpan
5 MHoxecTBa U JIOTHKA
5.1 MHosecTBO, onepalnun HajJl MHOKecTBaMu. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB




6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsimMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpalllCHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

JI.C. ArtanacsiH, B.®. byty3os, C.b. Kagomues, 3.I". Ilo3usik, JI.C.

Kucenesa. ['eomeTpus (6a30BbIi U yriIyOieHHBIN ypoBeHb). 10-11 Kkimacchl.
Yuebnuk. Mocksa. «IIpocBemieHuey.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

I'eomerpus. Metoauueckue pexkomenganuu. 10 kmacc: mnocobue s

yuuresnen odmeoodpaszosar. opranuzanuii / B. @. byrysos, B. B. IIpaconos.
— M. : IIpocBemenue, 2014.
3. 'eomerpusi. MeTonnueckue pekoMenaanuu. 11 kmace: mocodue st

yuuTesel obieoopazonar. opranuzanuii / B. @. byty3os, B. B. [Ipacomos.

— M. : IIpocBemenue, 2014.

4. T'eometpust. Junaktuueckue matepuainsl. 10 kiacc: mocodue yist yuutenein

obmeo6pa3oBar. opranuzanuii / B. ®@. byrysos, B. B. [IpacoioB. — M. :
[Ipoceemenne, 2015.

5. 'eomerpus. Jlunakruaeckue matepuansl. 11 kinacce: mocodue i yuutenen

obmeo6pa3oBar. opranusanuii / B. @. byry3os, B. B. [IpaconoB. — M. :
[Ipoceemenne, 2015.
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