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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10-11  kmaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OOIIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHMWH, TPEIBABISIEMBIX K
MaTEMaTHIECKOMY OOpa30BaHHWIO, W TPAAWUIHMA POCCHUCKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY [JIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
[EJOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTHU 00 YJAFOTIIIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEeOMETpHH Ha YPOBHE CPETHEro OOIIero
oOpa3oBaHusT OOYCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEIMETHBIX |
PEAMETHBIX PE3YyIbTATOB OOYYEHHS T€OMETPUM B HAIPaBICHUM JTUYHOCTHOTO
pa3BuTHUA OOydJaronuxcs, GopMUpPOBaHUS (PYHKIIMOHAILHOM MaTeMaTHYeCKOM
TPaMOTHOCTH, U3YUCHHS IPYTrUX y4eOHBIX NUCIHUIUIMH. Pa3BuTHe y 00ydarommxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpakIMii, COOTHOIICHHH PEaJbHOI0 W HJCAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMAaTHIECKOTO MOJICTUPOBAHNS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yYaluxcsl, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJMMBIX IS ajalTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHAM W3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK OO0ECleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCHUIUINH €CTECTBEHHO-HAYYHOUM HAINIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlorndyeckoe wbIuieHUue, (GOPMHUPYEMOE TPH HMIYYCHHH OO0yYarOIIHUMHUCS
TOHSITUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU IETIOYKN JTOTHIECKUX YTBEPKIACHUN
B XOJI€ pEIIeHUs T'eOMETPUYECKUX 3ajJad, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HETOCPEACTBEHHO MCIOJIB3YIOTCS IIPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSIX JeATeNbHOCTH 4enoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIbHOTO OBITHSA, Gdopma
OTPAXKCHHS OKPYXKAIOIIEro MHpa, YCJIOBHE YCIEITHOTO IO3HAHWUS W aKTHBHOTO
npeoOpa3oBaHus  AeHCTBUTENBHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMHU

oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYHOBOH NESITEIBLHOCTH,
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SBJISICTCSI OJHUM W3 TMPO(ECCHOHATBHO Ba)XKHBIX KAadeCTB, MOITOMY aKTyallbHa
3a7a4a (OpPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

[lens ocBoeHmsi mporpamMMmbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — o00Ieo0pa3oBareaIbHOE W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4yepe3  oOecreyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
WCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JECUCTBU,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO TPOOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAIILHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOTH30BAHUEM I'€OMETPHH.

[Iporpamma mo reomeTrpuu Ha ©0a30BOM YpOBHE IIpelHA3HAUYeHa ISt
O0yJarOIINXCs CPEIHEH IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO o0Iero oopazoBanus. Takum oOpazom, oOyuaronuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIIHME MATEMAaTHUYECKUE YMEHHS, CBSI3aHHBIC
Co creuu@uKod TEeOMETPUHM U HEOOXOJUMBIE IJisi KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T'€OMETpHUIO Ooiee
IyOOKO, €CIIi B JaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHrue 1eNM OCBOCHUS TMPOTpaMMbl  OOECIIEYUBAETCA PEIICHHEM
COOTBETCTBYIOMMX 3anad. [IpuopuTeTHBIMHM 3amadyaMd  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHHE TMpeACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOKH

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHE TpEACTAaBICHUS O MHOTOTPAHHUKAX W TEJlax BpaIICHUS
KaK 0 BOXHEHIIMX MaTeMaTHYECKHX MOJCISX, MO3BOJISIONINX OMKUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaThb Ha YepTeXKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUEC METOJAMH DPCIICHUS 3aJ1ad Ha TOCTPOCHHS Ha M300paKECHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMHU;

e OBJQJCHUEC  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMHUpoBaHME yMEHHUS  TMPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbBIC
pacCyXJeHusi B XOJE pEIICHUS CTEPEOMETPHUECKMX 3ajad W 3a/1ad C
MIPAKTUIECKUM COJICPIKAHUEM;

e pa3BUTHC HWHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJamoIuxcs, IO3HABAaTENbHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;
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e (opmupoBaHue (yHKIIMOHATBHOMI TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: yMEHUE pACIO3HAaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallsIX M IPHU U3YUYEHUHU IPYTHX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HMX Ha S3bIKE
r€OMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, TPUMEHSITh OCBOCHHBIM
F€OMETPUUECKUN anmapaT [Js peUIeHUs NPaKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTnUYuTENnsHOM OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHHWS 3aJay, pelaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUSA, U ONpPEACIEHHBIM 00pa30oM OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAaETCS HAMMSAHO-KOHCTPYKTUBHOMY METOY OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKON AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B Kypce€ CTEPEOMETPUM IMPOBOAMUTCSA 3a CYET pEIIEHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUpPOBaHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOIHOTO COJEPIKAHMUS.

OcHoBHbIE cozepikaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHuku», «lIpstMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl M KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTMYECKUX YMEHUM
pacrpenensiercs He TOJBKO MO COAEPXKATENbHBIM JHMHUAM, HO U IO TOJaM
oOy4eHHs Ha YPOBHE cpeiHero o0iero oopa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, paclpefeiaEHHbBIM 10 TojJaM O0ydeHwUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE TIE€OMETPUUYECKUMU
HNOHSTUSIMU Y HaBBIKAMM OCYILECTBIISUIOCH IIOCJIEA0BATEIIBHO U ITOCTYNATENBHO, C
COOJII0IEHNEM PUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupss U
yrayossis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 daca B Henento B 10 kmacce, 0,5 yaca B
Hezaemo B 11 kiacce u 1 yac B Hegento B 12 knacce. Beero 3a Tpu roga o0yyeHus -
119 yuyeOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKArOIIMECs,
napajieJbHble M CKpelIMBaromuecs mnpsimble. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTD IMPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsSMbIMU B MPOCTPAHCTBE.
[TapannenbHOCTH TJIOCKOCTEM: rapajuieIbHbIE TIOCKOCTH; CBOMCTBA
napajuieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYphl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; moCTpPOCHUE CEUCHUH.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: NEPIECHINKYISPHBIC MPSIMbIC B
MIPOCTPAHCTBE, NPSMbIE MApAJLICIIBHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsMOK
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIM  Yroji, JIMHEWHBIM Yroia JABYTPaHHOTO  yIJia.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT  TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTU  JIBYX
miockocTer. TeopeMa 0 TpEX MepneHAUKYIIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yrosnpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbBI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; 1 ero corcrsa. [lupammpma: N-yroiapHas nupamuia, TpaHd U
OCHOBaHUE MUPAMUbL; OOKOBAsl U MOJHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHasi MNUpamMuja. OIJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOIOTPAHHMKA; MpPaBUIbHASA MpU3MA U
NpaBUbHAs NUpPaMUJa; MpaBUIbHAA TPEYrojibHAs MNUpaMUlla W TPaBUJIbHBIN
TeTpa’ap; Ky0. IlpeacraBmeHue O MPaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nonexkasap v uxkocasap. CeueHnst npu3Mbl U MAPAMHUIBI.



CuMmMmeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSMOWM,
IUIOCKOCTU.  DJIEMEHTBl CHMMETPUM B  NOHUpaMHAaX, MapajuielIenuIeiax,
MPaBWIbHBIX MHOTOTPAHHUKAX.

Borunciienne 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, MAaroHaid, YIJIbL.
[Imomaas OOKOBOM MOBEPXHOCTHM UM TOJHOW MOBEPXHOCTU MPSIMON MPU3MBI,
IIONIalb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOWM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomand ycedéHHoW mupaMuibl. [lorstue o0 o0BéMe. OO0BEM
MAPaMUbl, TPU3MBI.

[TongoOnuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX TEJL.

11-12 KJIACCBbI

Tesia Bpamenust

Hunuaapuyeckas IIOBEPXHOCTD, oOpa3yromue HAJTAHAPUYECKON
MIOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEpPXHOCTU. [lwnmHAp: oOCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIAJb OOKOBOM M MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromye KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOI MOBEepXHOCTH. KOHYC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIiasi
U OCh;, IUIOHAAh OOKOBOM U TOJTHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0Opa3syrolue U BbICOTa; OCHOBaHUSI U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUAMETpP; IJIOMIATb MOBEPXHOCTU C(]ephl.
B3aumHoe pacrionoxenue chepsl U IUIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
10 b CQepHI.

N3o0pakeHne e BpaleHus Ha MI0CKOCTH. Pa3BépTka UIUHIpA U KOHYCA.

KoMmOunanuu Tenm BpalmeHuss ¢ MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tel. Teopema 00 00bEMe
PSIMOYTOJILHOTO MapajuieNienumena u ciuenctsus w3z He€. OO0bEM IummHIpa,
KoHyca. O0BEM 1apa u miomaab cepsol.

[TogoOubie Tenma B mpocTtpaHcTBE. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOIOOHBIX TEJI.

Ceuenuss mwmHApa (MApaIETbHO W TEPHEHAWKYISIPHO OCH), CCUCHHUS
KOHyca (TapajuleIbHO€ OCHOBAaHHUIO W TIPOXOJAIIEe Yepe3 BEpIINHY), CEUCHHS
nrapa.



BekTOopbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha mimockocTy U B pocTpaHcTBe. CII0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCI0. PasznoxkeHue BeKTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTOopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
INPUMEHEHHEM TPaBWJI JECUCTBUUM ¢ Bekropamu. I[IpsmoyronpHas cucrema
KoopAauHaT B mpoctpaHcTBe. KoopaunHatel Bektopa. Ilpocreimme 3amaun B
KOOpIMHAaTax. YTojl MeEXIy BekTopamu. CKalIpHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PEUICHUU T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBbI y4eOHOTO TMpeaMeTa
«MaremaTurkay XapakTepU3yIOTCS:

I'paxxpanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKM 00YYaIOMIerocsi Kak aKTUBHOT'O
U OTBETCTBEHHOTO WICHA POCCHUICKOrO 0O0IecTBa, TMPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
OpoUEeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMATHYE€CKOM IIKOJIBI,
K HCMOJBb30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax

HKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;

c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C MTPAKTUYECKUM PUMEHEHHEM JIOCTHKEHUM HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0CO3HAHHMEM JIMYHOT'O BKJIAJIa B IOCTPOSHHUE YCTOHIMBOTO OYAYIIIEro.

IcTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pACCYXICHU;
BOCTIPMMMYHBOCTBIO K MAaTEMaTHYE€CKUM acCIleKTaM pa3jMYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
HMHTEpecax 370pOoBOro U 0e30macHOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, peryisipHas duznueckas aAKTUBHOCTB); (bu3nYEecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENLHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HECHHBIC ILJIAHBI;
FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTreMaTHYECKOMY OOpa30BaHHUIO U
caM00O0Opa30BaHUI0 HAa TIPOTSHKEHUH BCEH JKU3HH; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHUYEeCKOW HAIPaBIEHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYphl, IOHUMAHHEM BIIHSHHSI
COLIMATBHO-D)KOHOMUYECKUX TIPOIIECCOB HAa COCTOSTHHE MPUPOAHOW M COLMATBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHEHTalliel Ha TPUMEHCHHE MAaTEeMAaTHYCeCKUX 3HAHWM JJIS peIeHUs 3aaad B
00JaCTH  OKpY)KArOIIEH Ccpebl, IUTAHHUPOBAHUS ITOCTYIIKOB M OIEHKH HUX
BO3MOJKHBIX TTOCTICICTBHIA TSI OKPY KAIOIIEH CpeIbl.

IlleHHOCTH HAYYHOTO IO3HAHMS

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMAaTUYECKOM HAayKH Kak c(hepbl YeIOBEUCCKOW eATEITbHOCTH, JTaloB c&
Pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[HBWIN3AIMUW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYCCKOM KYJIbTYpOW KaK CpPEICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJICAOBATEIBCKYIO JIESITEIbHOCTh
WHAVBUIYaTbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yNbTaThl OCBOCHHS IMPOrpaMMBI Y4eOHOTO Mpeamera
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMuU, YHUBEPCATbHbIMU Pe2yIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuusepcanrvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATH U XaPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMAaTUIECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TIOHATUAMH, (OPMYITHUPOBATH
OlpeneieHUsl TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TpHU3HAK
KJIaCCU(HUKAIIUU, OCHOBAaHUS JJIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMUMOTO aHAJIHN3A;

e BOCIpPUHUMATH, (opMyaupoBaTh W  NPeOOPa30BHIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATENIbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;
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e BBIABIATHP  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeunss B (aKTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;
npemjiaraTh ~ KPUTEPHH  JIJII  BBIABJICHHST ~ 3aKOHOMEPHOCTEH |
IIPOTHUBOPEUHN;

e JIENaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTEeMaTUYECKUX
yTBEPKIEeHUN (MPSMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAITHIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHUS Y BBIBOJIBI;

e BBIOMpATH CHOCOO pelieHus y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaAWOOJNEe MOAXOMSIIMUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciaenoBare/ibCKHe AeHCTBHA:

e HCIOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIME MPOTUBOPEUUE, MpoOIemMy,
yCTaHAaBIMBaTH HWCKOMOE W  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOATENEHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BEKTa, SBJIICHHS, TMPOIECCa, BBHIABICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, ITPOIICCCAMU;

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIICHHUS W BBHIBOBI IO pe3yibTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIIEIOBAHMS, OICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 000O0IIECHUIA;

e IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MpPOLECCa, a TaKKe BBIABUTATh
MIPENATOIO0KEHHUS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ ungopmanmueii:

e BBIABIATH JACPUITUTHI HHPOPMAIINH, JTAHHBIX, HEOOXOAUMBIX i OTBETA
Ha BONPOC U /IS PEIICHUS 3a1a4H;

e BbIOMpaTh UHDOpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IUYHBIX (HOpMaXx,
WUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHbopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYHUKAmMUGHble  OclUCMEUs, 0becnedusarom

cPopMUPOBAHHOCb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.
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OOmienue:

BOCIIPpUHUMATh W  (HOPMYJIMPOBATh CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMH M TEJISIMU OOIIIEHUS; ICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a1a4l, KOMMEHTUPOBATh MOJYYEHHBIN pe3ylbTarT;

B X0J1e 00CYXKIEHUS 3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0JIeMbl, perraeMoil 3a/1a4u, BbICKa3bIBaTh UIECH, HAIICJICHHbIE HA TTOUCK
pEIIEHUsI; COIMOCTABJISITh CBOU CYXKICHHUS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JMaiora, OOHapy>KMBaTh pa3jIM4Me U CXOJICTBO MO3UIIMIL; B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPENCTaBIATh  PE3yJAbTaThl  pEIIeHHs  3a7auyd,  DKCIEpPUMEHTAa,
UCCIIEIOBAHUs,  MPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YYETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NMOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHANBUYyaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3aj1a4; MPUHUMATH 11eJTh
COBMECTHOM JICSITEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactpeesaTh BB PabOT, JOrOBapUBaThCs, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYkIeHUsI, 0OMEH MHCHHIA,
«MO3TOBBIC IITYPMBI» W WHBIC); BBINOJHIATH CBOK YacTh pabOTBI H
KOOPJMHUPOBATh CBOM JEHCTBHUA C JAPYTMMH YJICHAMH KOMAaHJIbI;
OLICHUBAaTh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
chOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aMOJICHCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

qbopMupoeaHue CMDbBICIIO6bIX YCNMAHOBOK U HCUZHEHHbIX HABBLIKOB TUYHOCMU .

Camoopranusanus:

COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a]a4H, BEIOMPATh CTIOCO0 PeIIeHHS
C Y4€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HaBbIKAMHU TO3HABaTENbHOM pediekcun Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINpPOBEPKH, CAMOKOHTPOJISI —Ipoiiecca U
pe3yJibTaTa pelIeHUs MAaTEMAaTUYECKOM 3a/1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [I€ATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, JaHHBIX, HAMJICHHBIX OMIMOOK, BHISIBICHHBIX TPYIHOCTEH;
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e OHOCHHUBATH COOTBCTCTBUC PC3yJIbTaTa MNCIN H YCIOBUAM, OOBSICHSATH
MNPHUYXHBI JOCTHUIKCHUSA MWW HCAOCTHUKCHUSA PE3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, IPSAMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPHUHM M CIEJICTBHS U3 HHUX IPU PEIICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATHSIMH: TTAPALICTLHOCTD U MEPIECHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSATHUSAMH: IBYTPAaHHBIA YTOJ, TPaHW JABYTPAHHOTO Yria,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl ABYTPAHHOrO yrja; rpajlycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHABl MHOTOIPDAHHHMKOB (IMHpaMUja; NpHU3Ma,
PSIMOYTOJIbHBIN MapasiieNienurei, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKHM,  BBEIOWpas ~ OCHOBAHHWS IS
Kiaccuukanuu  (BBIMYKJIBIC W HEBBITYKIbIE MHOTOTPAHHHUKH; TPAaBUILHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIC MPU3MBI, TAPAIICIICTUIIC]IbI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh ceYeHUS MHOTOIPDAHHMKOB METOJOM  CJIEJOB,  BBITIOJIHSITH
(BBIHOCHBIE) IUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemats 3amaun Ha HAXOXKACHUE TEOMETPUICCKUX BEJIMIUH IO 00pasmam Hiiu
QIropuT™MaM, TPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHHE PACCTOSHUM MEXIY ABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iiaM WiH
QIropuTMaM, TPUMEHSS] W3BECTHBIC AHATUTUYECKUE METOAbl MPU PEIICHUH
CTAaHJAPTHBIX MaTEeMAaTHYECKUX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHACS ~TPSIMBIMH, MEXKIYy TPSIMOA H ITUIOCKOCTBIO, MEXKIY

IIJIOCKOCTSMHU, ABYI'PAHHBIX YIJIOB.
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Boiuncnars 00bEMBI U TUIOIIAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamyjia) ¢ TpUMEHEHHUEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXIY
TUIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH TTOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HWHTEPIPETUPOBATH HHPOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensTy reoMmerpuueckue (HakThl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoJararouuXx HECKOJIbKO IIaroB PEIICHUs], €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTs mpocTedIMe TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBoAMTE NpUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HM, pACIIO3HABATH NIPOSIBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpumeHATh MONy4YEHHbIE 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHbBIC
CUTyallud W TPUMEHATh W3YYECHHBIE TOHATHS B MPOILECCE IMOUCKA PELICHUS
MaTreMaTu4ecku CcGOpMYyJIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBaTh peabHbIC
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI M TEOpPEM, arnmapara anreOpsl; pemarh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BETUYMH.

11-12 KJIACCBI

OnepupoBaTh MNOHATHSAMHU: LWJIMHIAPUYECKAs] MOBEPXHOCTh, O00pa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  LWJIMUHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TTOBEPXHOCTH, KOHYC; cepuyecKasi HOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILIEHUS.

KnaccupumpoBaTh B3aMMHOE paciooKeHUue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMMU: [APOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE LIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

Bbruncaste 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAaHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TENO
BpalllEHusl.
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BbIYMCIISATE COOTHOLICHUSI MEXAY IUIOLIAAsMU MOBEPXHOCTEH U 00BbEMaMU
NOJTOOHBIX TEJl.

N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C IPUMEHEHHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BBINTONTHATH (BBIHOCHBIE) IIJIOCKUE YEPTEXKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekarb, MHTEpHPETUPOBATH U IPeoOpa3oBbIBaTh HHMOPMALMIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIOnHATE JOEHCTBUSL  CIOXKEHHSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOPA HA YUCIIO, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJJaIOT.

[IpumeHsATh npaBuiIO NapavieIenuneaa.

OnepupoBaTh NOHATUIMU: JE€KAPTOBbI KOOPJUHATHI B POCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATBI BEKTOpa, YIroid MEXIy
BEKTOpPaMHU, CKAJIIPHOE MPOU3BENACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJl MEXY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reomerpuueckue (akThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a/1a4, NMPEANOIararoluX HECKOJIBKO IaroB PELICHUs, €CJIM YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOHM (hopMe.

Pemate npocreiinine reoMeTpuuecKre 3ajlayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pemarp 3amauM Ha J0Ka3aTeIbCTBO MATEMATHMYECKUMX OTHOLUEHUH U
HaXO0XKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 00pa3laM WK aarOpuTMaM, MPUMEHSIS
U3BECTHBIE METO/Ibl TPU PELUIEHUH CTAHAAPTHBIX MAaTEMATHUECKUX 3a/1a4.

[IpumeHATh mpOCTEHIIME NPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBoauTH NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HHU, PAaCO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIy4eHHbIE 3HaHUs Ha IMPaKTUKE: aHAIU3UPOBATh peajbHbIC
CUTyallUM W TPUMEHITh W3YYEHHbIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHMS
MaTeMaTU4YeCKh C(HOpMYITUPOBAHHOM MpPOOJIEMBbl, MOJEIUPOBATH pPEaJbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUM, MCCIENOBaTh IOCTPOCHHBIE MOJAEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHUI U TEOpEM, alnmnapara aareopsl; pelaTh
NPAKTUYECKUE 33]1a4H, CBA3AHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEIUYMH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB u TeM (undposbie)
Kontpoabnbie | IlpakTnueckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbBIE
padoThbI padoTsI
pecypchbl
bubmuoreka [JOK
0 1,5
L Beexettiie B cTepeomeTpiio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbI€ U TNIOCKOCTH B MPOCTPAHCTBE. 12 1 1s bubnuotexa [JOK
[TapanneabHOCTh NPAMBIX U IJIOCKOCTEH ’ https://m.edsoo0.ru/1c209e37
3 [leprieHAUKYISAPHOCTD MPSIMBIX U 12 0 5 bu6nuorexa [IOK
IIJIOCKOCTEN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
2
4 VYTriel MeXAY IPSAMBIMH U IIJIOCKOCTSMU 10 1 httos://m.edsoo.ru/Lc209e37
but6mmoreka [IOK
M 11 1 3
> HOTOTPAHHHICH hitps://m.eds00.ru/1c209e37
bubmmoreka [JOK
& 1 2,5
6 OOBEMEI MHOTOTPARHHKOB o https://m.edso0.ru/1c209e37
7 [loBTOpEHME: CeUeHMs], pACCTOSHUS U YTJIbI 4 1 0 ﬁiﬁ?ﬁ;:i:ﬁliﬁaﬁ;209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 12,5
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11 KVIACC

KoanuectBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nu(ppoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypchbl
bubmmoreka [IOK
0 2
Tena ppaterits 12 https://m.edso0.ru/1c209e37
" bubmuotexa [IOK
1,5
OOnEmet Ten > L https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 3,5
12 KUIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uu(ppoBbIe
Ne n/m P KonTpoasnbie | IIpakTnueckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypcsbl
bu6mmoreka [IOK
3
BekTopb!l 1 KOOpAMHATEI B IPOCTPAHCTBE 18 1 https://m.eds00.ru/Lc209e37
[MoBTOpenue, 06061IeHNE, 16 1 5t bubmuorexa [IOK
CHUCTEMAaTHU3alNs 3HAHUN ’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 9,5
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IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

KonunyecrBo 4yacos DJIEeKTPOHHBIE
Ne Hara nudppoBbIe
Tema ypoka Konrtpoabnbie | IlpakTtuueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI
pecypcbl
OCHOBHBIE TIOHSITHSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
but6mmoreka [IOK
n300pakeHUS Ha PUCYHKAX: 1 0 0 05.09.2025
p PHCYH . https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH,
napajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeNHbI OTPE3Ka
[lonsTus: nepecekaromuecs Bu6 10K
nOIMoTEKA
IJIOCKOCTH, IIEPECEKAIOIINECS ITPpAMaA 1 0 0 05.09.2025
p B p https://m.edsoo.ru/2d8a9c99
1 TJIOCKOCTh
[lonsTusi: nepecekaromuecs Eub 10K
HOJIMOTEKA
IJIOCKOCTH, ITIEPECEKAOIIHECS ITpAMasd 1 0 0,25 12.09.2025
P . P https://m.edsoo.ru/db685e73
Y TJIOCKOCTh
3HAKOMCTBO C MHOT'OIPaHHUKaMH,
1300pakeHUE MHOTOTPaHHUKOB Ha
P P 1 0 0 12.09.2005  Promorexa HOK
PUCYHKaX, Ha IPOCKLUUOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanpHble cBeieHHs 0 KyOe 1 Bu6 10K
nOJIMOTEKA
mupaMujie, UX pa3BEPTKH U MOICIIH. 1 0 0 19.09.2025
pamu p p A https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
HauanbHble cBefeHus o kyde u 1 0 0,25 19.09.2025 | bubnuoreka [IOK
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nupamue, uX pa3BEPTKH U MOJIEIH.
CeyeHuss MHOIOI'paHHUKOB

https://m.edsoo.ru/3d8ffd32

ITousTue 00 aKCMOMATUYECKOM

bu6moreka [IOK
7 IMOCTPOCHUHU CTEPEOMETPUUN; AKCUOMBI 0 0 26.09.2025
p p P https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPUH U CIIECICTBUSA U3 HUX
[TousiTre 00 akCMOMAaTHYECKOM Eu 1IOK
HOJINOTEKA
8 [IOCTPOECHUH CTEPEOMETPHUM: AKCUOMBI 0 0 26.09.2025
B peoMeTp https://m.eds00.ru/239c8ch4
CTEPEOMETPHH U CJIECICTBUS U3 HUX
TToustre 06 aKCHOMATUYECKOM Eub 1IOK
HOJINOTeKa
9 IMOCTPOECHHUH CTEPECOMETPHUHU . AKCHOMBI 0 0,5 03.10.2025
p p P https://m.edsoo.ru/65c6b106
CTEPEOMETPHUU U CIICICTBUS U3 HUX
TTousaTre 06 akCHOMAaTUYECKOM Eub 10K
HOJINOTEKA
10 IIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI 0 0,5 03.10.2025
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHH U CIEICTBUS U3 HUX
B3anmHoe pacnosioskeHue npsiMbIX B
MIPOCTPAHCTBE: TIEpeceKaloNIrecs,

11 pocTp p 1 0 0 10.10.2025 bubmuorexa [JOK
MapaJUIeIbHbIE U CKPEILMBAOIINECS https://m.edso0.ru/1a2520f6
MpsIMBbIE
[TapaniaenbHOCT MPSAMBIX U
IJIOCKOCTEH B TPOCTPAHCTBE: BuG 1IOK

HOJINOTEKA
12 napajijieabHble IIPSIMBIC B 0 0 10.10.2025
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NMAapaUIEIbHOCTh TPEX
TPSIMBIX
[TapaniaenbHOCTh NPSAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE:

13 pocTpanc 0 0,5 17.10.20p5 ~ Promaoreka LOK
[TapannenbHOCTH PSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH

14 VYribl ¢ COHaNpaBIEHHBIMU 0 0 17.10.2025 | bubmuoteka [JOK
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https://m.edsoo.ru/9f4071b9

CTOPOHAMH
15 Yroa Mexay npsiMbIMU B 0 0 24.10.2025 bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yrois Mexay NpsIMBIMU B 0 0,5 94.10.2025 bu6muorexa [IOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamensHOCTh TIIOCKOCTEH 0 0 31.10.2025 bu6mmoreka [IOK
IapajuleIbHbIE IUNIOCKOCTH https://m.edso0.ru/2e18f255
Bbub6moreka [IOK
18 Caoii 5 0 0 31.10.2025
BOICTBA MapaiedbHbIX MITOCKOCTEN httos://m.eds0o.ru/e504d656
[IpocTeiinie mpocTpaHCTBEHHbBIE Bu6 1OK
noInoTeKa
19 : 0 0 07.11.2025
(urypl Ha ILIOCKOCTH: TCTPA AP, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumne;y
bu6mmoreka [IOK
20 I 5 0 0 07.11.2025
OCTPOSHHE Ceneti https://m.edso0.ru/1d434d0f
but6mmoreka [IOK
21 IT i 0 0,5 14.11.2025
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
Konrponbnas padora o Teme
29 "ITpsiMble ¥ TJIOCKOCTH B 1 0 14.11.2025 bu6mmoreka [IOK
npocTtpaHctse. [lapamuensHoCTh https://m.edso00.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTE"
[leprieHAMKYASAPHOCTD NPAMOUN U
23 HJI(I))CKO(iIFI/I‘};IC pneH UK IJ)I;I HbIE 0 0 21.11.2025 bubmorexa [IOK
 TICPHEHAMYIAP o https://m.edso0.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble mapanienbHbe U 0 0 21.11.2025 bu6mmoreka [JOK
MEPIECHANKYJISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
IT
o5 psAMBIE NTapajuICIbHBIE U 0 0,5 98.11.2025 bu6nmorexa [IOK
MEPIICHAUKYJISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHanKyIspHOCTH 0 0 28.11.2025 | bubOmmoteka [IOK
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HpﬂMOﬁ H IIIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

IIpu3Hak neprme oc
97 pu HUK MEePIEeHIUKYISIPHOCTH 0 0.25 05.12.205 bubnuorexa LIOK
IPSIMOM U IUIOCKOCTH https://m.eds00.ru/79165d15
T o
28 eopema o HpSIMOI/IV 0 0 05.12.2025 bu6mmoreka [IOK
MEPIECHANKYISIPHOU IIOCKOCTH https://m.eds00.ru/635c5087
T .
29 eopema o HpHMOI/IV 0 0.25 13.12.9025 bu6nmoreka [IOK
MEPIECHANKYIISIPHON MIOCKOCTH https://m.edsoo0.ru/bd3745f8
T o
30 eopema o HpSIMOI/IV 0 05 12.12.2025 bubnuorexa [JOK
MEPIECHAUKYIISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
31 [lepnieHAMKYIISIp ¥ HAKJIIOHHAS 0 0 1912.2025 bu6mmoreka [JOK
https://m.edso00.ru/33c477d3
[TeprieHTUKYIISp M HAKIOHHBIC.
32 Paccrosinus B mpocTpaHCTBE: O"I; 0 0 19.12.9075 bu6mmoreka [IOK
TOYKH JI0 TNIOCKOCTH, OT MPSAMOM 10 https://m.edsoo.ru/66fefadd
TUIOCKOCTH, MEXKAY MITOCKOCTSMH.
[TeprieHTUKYIISp M HAKIOHHBIC.
bubmuoreka [JOK
33 Paccrosinue me 0 0,5 26.12.2025
TOAHHE MERIY https://m.edsoo.ru/ab5b7b8e3
CKPEIIMBAIOIIMMHUCS MIPSIMBIMH
CamocTrosaTenpHas paboTa o Teme Bu6 1OK
noIMoTeKa
34 H 0 0 26.12.2025
(HHAXOIACHHE PACCTONHI B https://m.edsoo.ru/dbee22bc
IIPOCTPAHCTBE»
35 Vsl ]i IIPOCTPAHCTBE: YIOJl MEXAY 0 0 30.12.2025 bubnuoreka [IOK
MPSIMOU U INIOCKOCTBIO https://m.edso0.ru/6b61b2b4
BYI'PaHHBIN yToOJI, TUHEHHBIN yroi
36 Hleyrp yrom, yr 0 0 30.12.2025  Puomiorera [IOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIA YIroil 0 0,5 02.01.2026 bu6nuoreka [IOK

JBYTPAaHHOTO yria

https://m.edsoo.ru/c7c777ed
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[lepneHIUKYIIPHOCTD MIIOCKOCTEH:

but6mmoreka [IOK
38 [IPU3HAK [EPHEHINKYJISIPHOCTH 1B 0 0 02.01.2026
P Up AP ab https://m.edsoo.ru/ec3e2da3
[UIOCKOCTEN
IleprieHAUKYIIIPHOCTD IIIOCKOCTEH
39 v £3Ha1< Heyneg UKYISIPHOCTH IBYX 0 0 05.01.2026 Bumaorexa LIOK
p vp FIHKYIP By R https://m.edsoo.ru/ed9e2a8e
[UIOCKOCTE
IlepneHINKYIAPHOCTD IIIOCKOCTEH:
40 o IE?;HaK Heynel:I UKYJISIPHOCTH 1B 0 0,5 05.01.2026 Bubmiorexa LOK
p vp AIYIAD ABYX ’ R https://m.edsoo.ru/ba75dc57
[LUIOCKOCTEMN
but6mmoreka [IOK
41 Teopema 0 TPEX HEpHEHAUKYIIIPAX 0 0 23.01.2026
p P PHCHIIKY AP https://m.edsoo.ru/e4972cdc
but6mmoreka [IOK
42 Teopema 0 TpEX MEPIEHIUKYIIAPAX 0 0,5 23.01.2026
p P PHCHAMKYIAD https://m.edsoo.ru/52188a7d
bu6mmoreka [IOK
43 Teopema 0 TpEX MEPIEHAUKYIIAPAX 0 0,5 30.01.2026
p p PHCHAMKYIAD https://m.edso0.ru/9f246736
KonTponbHas padboTa 1o Temam
"TlepreHAUKYIIPHOCTD IIPSIMBIX U
a4 pIIeH[ . yisip p 1 0 30.01.2026 bubmuorexa [JOK
iockocteil" u "Yriel Mexny https://m.edsoo.ru/5h971ef3
IPSIMBIMU U INIOCKOCTAMHU"
[ToHsATHE MHOTOTpaHHHUKA, OCHOBHBIE
2JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIBIE
45 P Y 0 0 06.02.2026  Promorexa [IOK
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; https://m.edsoo0.ru/2d24e873
pa3BEPTKAa MHOIOTPaHHHKA
[Tpusma: n-yronpHas mpusMa; TpaHu v
OCHOBAHHUSA NIPU3MBL, IIpsIMasi U
46 PHIMEL TIp 0 0 06.02.2026  Promorera [IOK
HaKJIOHHAs MPU3MBbIL; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHASI TIOBEPXHOCTH TPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIBHBIN 0 0 13.02.2026 | bubmmoteka IJOK
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napajjiejienuIie 1 u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683

48

ITupamupaa: N-yroapHas NupaMuja,
IrpaHu U OCHOBAaHHE ITUPAMHU/IBI;
OOKOBasl ¥ MOJIHASI IOBEPXHOCTh
NUpaMUbl; IPaBUIIbHAS U yCEUEHHAsS
nupamua

13.02.2026

bu6moreka [IOK
https://m.edsoo.ru/fblcd0a5

49

HpaBHJ'IBHBIe MHOI'OIrpaHHUKU:
IMOHATHC IIPABUIIBHOT'O
MHOTI'OI'paHHUKA; IIPaBUJIbHAS [IpU3Ma
¥ MIpaBUIIbHAS TUPAMHK/IA; TPABUIIbHAS
TpeyroibHas MUpaMuIa 1
IIPABWIBHBIN TETPadap; KyO

20.02.2026

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

51

Hpe,Z[CTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOT'OI'paHHUKAX: OKTa’1p,
A0ACKa’Ap U UKOCAdP.

CummeTpus B IPOCTPAHCTBE:
CUMMCTPUA OTHOCUTCIIbHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUH B IUpaMUIax,
napajuleJICIUIe1ax, PaBUIbHBIX
MHOI'OrpaHHUKax

20.02.2026

27.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

but6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briuncnenue >1eMeHTOB
MHOTOTPaHHHUKOB: pEOpa, AMaroHany,

YTJIBI

27.02.2026

bu6mmoreka LIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOM
IIPU3MBI, IUIOIIA(b OCHOBAaHUH,
TeopemMa 0 6OKOBOM MOBEPXHOCTH

0,5

06.03.2026

but6mmoreka [IOK
https://m.edso0.ru/37d84157
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MPSMOU IPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH TIPABHIILHOU MTUPAMHU/IBI,

bubmuorexa [JOK

54 . 0 0,5 06.03.2026
TeopeMa O IJIoMaan OOKOBOMH https://m.edso00.ru/5603e30b
IMOBEPXHOCTU YCEYEHHOU MUPAMUBI
K
55 OHTpOJIbHAS paboTa Mo TeMe 1 0 13.03.2026 bubmuorexa [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuorexa [IOK
56 I 0 0 0 20.03.2026
onsTHe 00 00BEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 00 0 0 20.03.2026
DM [THpaMIARt https://m.eds00.ru/235171b3
. bubnuorexa [JOK
58 006 0 0,5 27.03.2026
PEM THPaMHAB! https://m.edsoo.ru/f47dfefd
59 O0BEM UpamMuIbI 0 0 27.03.2026 Bupmaorexa LIOK
https://m.eds00.ru/79¢10312
N but6mmoreka [IOK
60 006 0 1 03.04.2026
M THPAMIIB! https://m.edsoo.ru/2faadc3f
61 O6BEM TIPH3MBT 0 0 03.04.2006 Duomorexa LIOK
https://m.edso0.ru/79853608
N bubmuorexa [IOK
62 00 0 0 24.04.2026
BEM TIPHSMEL https://m.edso00.ru/1e053890
. bubnuorexa [JOK
63 006 0 1 24.04.2026
PEM HPHMET https://m.edso0.ru/482d3f51
64 KOHTE)OJ]LHB.?I paborta mo Teme 1 0 27.04.2026 but6mmoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IIEeH e Eu OK
65 cucremartuszanus 3Hanui. [loctpoenune 0 0 08.05.2026 nomorexa I

CEYECHUI B MHOTOTPaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06061IIeHNE
CHCTEMATH3aLUA 3HAHUHN.

B i
66 BIYHCIICHUE PACCTOSTHUM: MEXKIY ) 1 0 0 15.05.2026 bu6nuorexa [LIOK
JIBYMsI TOUKaMH, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXTY
CKPEIIMBAIOIIMMHUCS MPSIMBIMU
but6mmoreka [IOK
67 n 0 1 1 0 19.05.2026
TOroBad ROHTpOILHAZ pabota https://m.eds00.ru/b9146bc0
[oBTopenue, 0600ICHNE
CHCTEMaTHU3aLMs 3HAHUM.
Berancnenue yrioB: MexIy
but6mmoreka [IOK
68 CKpEIUBaI0 c 1 0 0 20.05.2026
Kpetiiie HH:IMH # TIPAMBIMH, https://m.eds00.ru/56765e8b
MEXIy MPSIMOM U TUIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10
- 68 5 12,5

I[TPOTPAMME
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11 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBIE
ara uudpoBbie
Nen/m | Tema ypoka Kontpoabnsie | IIpakTnyeckue A op
Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoThbI padoTbI
pecypchbl
Cdepa u map: neHTp, paanyc,
TUaMeTp; TNIOMIAIb TOBEPXHOCTH 1 0 0 02.09 bubmmorexa [IOK
P P ' https://m.eds00.ru/0341bc2b
chepsor
Bzaumnoe pacnonoxenue cepsl u
bu6mmoreka [IOK
TUIOCKOCTH,; KacaTejabHas MIOCKOCTh 1 0 0 16.09
https://m.edsoo.ru/bed12a43
K cdepe; wiomanb cheps
N3o6paxenue cdepsl, mapa Ha 1 0 0 30.09 bu6mmoreka [IOK
mwiockoct. Ceyenus mmapa ' https://m.edso0.ru/bc15f72
Hunuaapuyueckasi MOBEPXHOCTbD,
oOpazyromye MUIHHIAPHISCKOM 1 0 0 e bu6nmoreka [IOK
MMOBEPXHOCTH, OCh LIMIIMHAPUYECKOU ' https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hununnp: ocHoBaHMS U OOKOBasI
MOBEPXHOCTh, 00pa3yrolas u OCh; 1 0 05 »8.10 bu6mmoreka [JOK
MJI011a1b OOKOBOM U MOJTHOM ’ ' https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N3o06paxeHne nuanHapa Ha
IUIOCKOCTH. Pa3BépTka nunumHapa.
Ceuenus UIMHIPA (TUTOCKOCTHIO 1 0 0 11.11 bubmrorexa IOK
o ’ ' https://m.edsoo.ru/016e25€eb
napajuiebHON WIH
MEPICHIUKYIISIPHOW OCH IHITUH/IPA)
KoHnnyeckast noBepxXHOCTD, 1 0 0 25.11 bu6nuorexa LIOK
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o0pa3ymolire KOHU4YeCKOH
[IOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHME U BepILINHA,

bu6mmoreka [IOK

8 o6pa3y1£)maﬂ u ch; IUIOIIAlb 0 0.5 09.12 https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHOM MTOBEPXHOCTH
Yceu€HHbIN KOHYC: 1e u

9 BBEICOTA, OCHOBaIZ;ﬂ ?46(13)213(?}:);1 ) 0 0,5 23.12 bubmorera [IOK

’ ' https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N306paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHyca (TUIOCKOCTHIO, 0 0 27,01 bu6mmoreka [IOK
HapaJijieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTRIO, IPOXOISIICH Yepes
BEPILUHY)

11 Kom6unanus ten BpaiieHust u 0 0 10.02 bubnuorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCaHHbBIA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B 0 05 0.02 bu6mmoreka [JOK
MHOTOTPAHHHUK WJIA B TEIO https://m.eds00.ru/0b136158
BpaIICHHS

13 [Tonsitue 06 00bEMe. OCHOBHBIC 0 0 10.03 bubmunoreka [JOK
CBOMCTBa 00BEMOB TeI https://m.edsoo.ru/26a03fb7

N but6mmoreka [JOK
14 O6wém uuIHHApa, KoHyCa 0 0> 24.03 https://m.eds00.ru/5513d87b
N bubmuoreka [JOK
15 O06BEéM mapa u miomaas cheps 0 0,5 28.04 https://m.edsoo.ru/d189bde2
16 [TomoOHBIC TENIa B MPOCTPAHCTBE. 0 0,5 12.05 bu6mmoreka [IOK
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CooTHOIIEHUS MEX Y IIOMIAASIMU
MMOBEPXHOCTEH, 00bEMaMH
OTOOHBIX TEN

https://m.edso0.ru/810cfleb

17 KonrtponsHas pabota mo remam 1 1 0 26.05 bu6mumoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" ' https://m.edsoo.ru/4a33a8ab
OBIIEE KOJIMYECTBO YACOB I10 17 1 35

[TPOT'PAMME
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12 KJIACC

KoauyecTBO 4acoB JJIeKTPOHHbIE
aTa nudpoBbIe
Ne n/m Tema ypoka Kontpoabubie | IlpakTuuyeckue o p
Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoThbI padoTbI
pecypcbl
1 BekTop Ha MI0CKOCTH U B 1 0 0 1.09 bu6mmoreka [IOK
MPOCTPAHCTBE ' https://m.edsoo.ru/5caefclb
Bbu6moreka [JOK
2 Ci0XeHHe U BEIUUTaHUE BEKTOPOB 1 0 0,25 8.09
p https://m.edsoo.ru/23f4f089
bu6mmoreka [IOK
3 CJi10’)keH1e ¥ BEIUUTAaHUE BEKTOPOB 1 0 0 22.09
p https://m.edsoo.ru/23f4f089
but6mmoreka [IOK
4 VYMHOKEHIE BEKTOPA Ha YUCIIO 1 0 0,25 29.09
P https://m.edsoo.ru/dee379¢eb
bu6mmoreka [IOK
5 VMHOXKEHHE BEKTOPA HA YHUCIIO 1 0 0 6.10
p https://m.edsoo.ru/dee379¢eb
Paznoxxenue BexkTopa 1o Tpém
but6mmoreka [IOK
6 HEKOMIUIaHApPHBIM BEKTOPaM. 1 0 0,25 13.10
https://m.edsoo.ru/a28fd74e
IIpaBuino napamienenumnena
PasnoxeHue BekTopa 1o TpéM
7 HEKOMIIJIAaHAPHBIM BEKTOpaM 1 0 0 20.10 bubmioTeka HOK
P pam. ' https://m.edsoo.ru/a28fd74e
[IpaBuwiio napannenenunena
Pemenue 3amay, cBS3aHHBIX C Bu6 1IOK
NOJINOTEKA
8 NPUMEHEHHEM IIPABUII ICHCTBUH C 1 0 0,5 27.10
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
Pemenne 3amay, cBsI3aHHBIX C
9 OpUMEHEHUEM IIPAaBIJI JIEUCTBUH C 1 0 0 3.11 Brbmrorexa HOK
p p ) https://m.edso0.ru/5a827900
BEKTOpaMHU
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KoopauHaTHO-BEKTOPHBIN METOA

but6mmoreka [IOK

10 IIPU PEIICHUN T€OMETPUUYECKUX 0 0,5 10.11
pup P https://m.edsoo.ru/d3alfe30
3az1a4y
KoopauaaTHO-BEKTOPHBINA METO/
11 1} I/Ip CHICHUHN FGOMeIT) NYECKHUX 0 0 17.11 bubmorexa [IOK
PP P ' https://m.edsoo.ru/d3alfe30
3ama4y
[IpssmoyronbHas cucrema
KOO a OCTPaHCTBE.

1 PAWHAT B IPOCTPAHCTB ) 0 0,25 2411 bu6muorexa [IOK
Koopaunats! Bextopa. IIpocreiimue https://m.edso0.ru/48db7058
3a/la4¥l B KOOpIWHATAX
[IpsimoyrosibHas cucteMa

13 KOOPJMHAT B IPOCTPAHCTRBE. 0 0 112 bu6mmoreka [IOK
Koopaunats! Bextopa. IIpocreiimue ' https://m.edso0.ru/48db7058
3a/1a4¥l B KOOpIMHATAX

14 VYroa Mexay BEKTOpaMHu. 0 05 812 bu6nmoreka [IOK
CxaJIsIpHO€E [IPOM3BENCHHIE BEKTOPOB ' ' https://m.edsoo.ru/725effc4

15 Yron Mexay BEKTOpaMH. 0 0 15.12 bu6muoreka [IOK
CkansipHO€ MpOU3BEICHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
Brruncnenue yrioB Mex

16 VT. ny 0 05 9212 bubmmorexa [LIOK
MIPSAMBIMU U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e

17 Brrunciienue yriioB Mexmy 0 0 29.12 bu6mmoreka [IOK
IIPSAMBIMU U IUIOCKOCTAMU ' https://m.edsoo.ru/8efbe78e
KonTponbhas pabora o teme Eu 1OK

noInoTeKa

18 "BeKTOpBI M KOOPIMHATHI B 1 0 26.01

P " pA https://m.edso0.ru/77¢22fc5
IIPOCTPAHCTBE
[ToBTOpeHue, 06001mIeHNE U i OK
19 cucteMmaTusanus 3HaHu. OCHOBHBIE 0 0 2.02 ubmaorexa L

¢burypsl, pakTbl, TEOPEMBI Kypca

https://m.edsoo.ru/1780ba5d
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TUTAHUMETPHH.

[ToBTOpenue, 0600mEeHNE 1
cucreMaTu3anuda sHaHui. OCHOBHEIE

bu6moreka [IOK
20 HUT'YpHEl, (DaKThI, TEOPEMEI Kypca. 0 0,5 9.02
urypet, ¢ p yp https://m.edso00.ru/1780ba5d
Pemenue 3a1a4 Ha HAXOKICHUE
JUTHHBI
[ToBTOpenue, 0600mEeHNe U
cucrematusanus 3Hannii. OCHOBHBIE i 110K
noIMoTeKa
21 HUT'YpHl, (DaKThI, TEOPEMEI Kypca 0 0 16.02
urypeL, ¢ p yp https://m.edso00.ru/1780ba5d
IUTaHUMeTpuH. Perienue 3amad Ha
HaXO0XJIEHUE JTUHBI
[ToBTOpeHue, 06001IEHNE U
cucremaTusanus 3Hanuii. OCHOBHEIE Eub 110K
nOIMoTEKA
22 HUT'YpHl, (DaKThI, TEOPEMEI Kypca 0 0,5 23.02
uryper, ¢ p yp https://m.eds00.ru/078cd184
UIaHuMeTpur. Perienue 3amad Ha
HAXOKJCHHE YIJIOB
[ToBTOpeHME, 0000IICHNE U
cHUCTeMaTH3alMs 3HaHW. 3a1aun
23 IUIAaHUMETPUHU U METOIBI X 0 0 2.03 bubmaorexa LIOK
P ' https://m.edsoo.ru/8efbe78e
peuenus. Pemenue 3ama4 Ha
HaXOKJCHHUE YIJIOB
[ToBTOpeHue, 06001IeHNE U
cHUCTeMaTU3alMs 3HaHWH. 3a1aun
24 IUIAaHUMETPHUH U METOIBI X 0 0,5 9.03 Bubmiorexa IJOK
R ’ ) https://m.edsoo.ru/7491efe0
peuienus. Penienue 3aiayd Ha
HaXO0XIEHUE IUIONAIN
[ToBTOpEHKEe, 0000IICHNE U bu6mmoreka [JOK
25 P o 0 0 16.03 nomorexa 11

CHCTeMAaTH3aLus 3HAaHUH. 321,[[3‘-11/1

https://m.edsoo.ru/7491efe0
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TUTAHUMETPUH U METOJIBI UX
23.04pemenus. Pemenue 3amay Ha
HAXOKIEHHE IIIOMALN

[ToBTOpenue, 0600IeHNE U
cUCcTeMaTH3allus 3HAHUH. 3a1aun

but6mmoreka [IOK

26 IUTAHUMETPUUA U METOJIBI UX 0 0 23.03 https://m.edsoo.ru/4dffda97
pelIeHUs
[ToBTOpeHme, 0600IICHNE U

97 crucTeMaTH3alys 3HaHUK. 3a1aun 0 0 6.04 bubmuorexa [JOK
IIJIJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdad7
pereHus
[ToBTOpenue, 0600IIeHNE U
cucteMartu3anus 3HaHui. OCHOBHBIC Bu6morexa [IOK

28 ¢burypsl, GpaxTsl, TEOPEMBI Kypca 0 0,5 13.04 https://m.edsoo.ru/74b2adol
cTepeomeTpuu. Pemienue 3aqa4d Ha
HaxO0XKIeHHEe 00beMa U IUIOIALN
[ToBTOpeHME, 0000IICHNE U
CUCTEMAaTH3aIUs 3HAHWH. 3a1aun

29 IJIAHUMETPUHU U METOJIbI UX 0 0 20.04 bubmaorexa LOK

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

peuenus. Pemenue 3ama4 Ha
HaXO0XJACHUE 00beMa M TUIOIIA N
[ToBTOpeHue, 06001IeHNE U

30 cucTeMaTu3alus 3HaHui. 3agaun 0 0 7,04 bubnuorexa [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/74b2ad91
pereHus
[ToBTOpeHue, 0600ImIeHNE U

31 cucTteMaTu3anus 3Hanuil. [TonsaTue 0 0,5 4.04 bubmorexa [IOK

BEKTOpa, €ro CBOWCTBA, (popMyJIbI

https://m.edsoo.ru/f465d10e
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METOoAa KOOpAHUHAT.

but6mmoreka [IOK
32 " 1 1 0 11.04

TOTOBAs KOHTPObHAs padoTa https://m.edsoo.ru/ec24dfc2

33 [ToBTOpEHuUE, O606III€HIiIe u 1 0 0 18.04 bu6mmoreka [IOK
cUCTeMaTHU3anusg 3HaHUU https://m.edsoo.ru/f465d10e

34 [ToBTOpEHME, 0606H_ICHIiIe u 1 0 0 25 04 Bbu6moreka [IOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/f465d10e

BIIEE KOJIMYECTBO HACOB IT
OBII] (@) CTBO CO (0] 34 5 55

[NPOI'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUSA
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiembie npeAMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHO NPOrpaMMbl CpeHero o011ero 00pa3oBaHus
pe3yJibTara
7 ['eomeTpus
7.1 OnepupoBaTh MOHIATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTh
25 [TpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIEJCTBHUS U3 HUX MPH PEIICHUN
' reOMETPUYECKUX 3a]a4
23 OnepupoBaTh NOHATHAMH: HApaLICIBHOCTE M MEPIEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEN
-4 KnaccudunupoBaTth B3auMHOE pacrlooKeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yroj, TPaHU ABYI'PAHHOTO YIJia,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yroi ABYIPaHHOTO yIJia, rpaycHas
Mepa JIByrpaHHOIO yria
- OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIH
' MHOT'OT'PaHHHK, 3JIEMEHTHl MHOTOT PAaHHUKA, IPABUIIBHBI MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAHHUKOB (ITUpaMUAa, MPU3MA,
' IPSAMOYTOJIbHBIN Napasienenumnes, Kyo)
Knaccudunupoate  MHOTOTpaHHHMKH, BbIOMpas  OCHOBaHUS  JJis
-3 knaccupukanud  (BBINYKIbIE W HEBBINYKJIBIE  MHOTOTPAaHHUKU,
' MpaBWIbHbIE MHOTOTPAaHHMKH, TPSMbIE U  HAKIOHHBIE IPHU3MBI,
napasuieIeTUIe bl
29 OmnepupoBatb MOHSATHUSMHU: CeKyIas IJIOCKOCT, CeueHue
' MHOTOTPaHHHKOB
210 OOBSCHATH NPUHIMIIBI  TOCTPOCHUS  CEYCHHH  MHOTOIPAaHHHUKOB,
' UCIIOJIb3YSl METOJ CJIEIOB
CTpouTh ce4eHUs MHOTOTPAaHHMKOB METOJOM CJIE/IOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX UTYD:

BUJ CBEPXY, COOKY, CHU3Y
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7.12

Pemate 3aaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIMUMH MO 00Opas3iaM
WU aJrOpUTMaM, MPUMEHSSI W3BECTHBIC AHAIMTHUYECKUE METOAbI TpU
pelIeHUU CTaHAAPTHBIX MaTeMaTHYECKUX 3aJady Ha BBIYUCICHUE
pPacCTOSTHUN MEXKIY JBYMs TOUKAaMU, OT TOUYKH JI0 MPSIMOM, OT TOYKHU IO

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMUCS ITPAMBIMHA

7.13

Pemrates 3agaun Ha HaXOXJICHHE TrCOMCTPUYICCKUX BCIIMYUH I10 06pa3uaM
WX aJirOpUuTMaM, IMPUMCHSASA HU3BCCTHBLIC AHAJIUTHYCCKUC MCTOJbI IIpH
peuieH CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCHIMBAOIIHUMUCA IIPAMBIMH, MCKIAY HpﬂMOﬁ H IINIIOCKOCTBIO,

MEXY IIIOCKOCTSMH, ABYTPAHHBIX yIJIOB

7.14

Bbrunciate 00BbEMBI M IUIOLIAJM HOBEPXHOCTEH MHOI'OI'PDAaHHHKOB
(mpu3ma, nupamuaa) ¢ NpuMeHeHueM (HopMyJl, BEIUUCISATh COOTHOLICHUS
MEXIY IUIOIIA/IIMH MOBEPXHOCTEH, o0bEéMaMu 0JT0OHBIX

MHOT'OIr'paHHUKOB

7.15

OnepupoBaTh NOHATUSAMM: CUMMETPHsI B IPOCTPAHCTBE, LEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBHI

7.16

7.17

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NpPEACTAaBICHHYIO Ha
4yepTexkax U pUCyHKax

[IpumenaTy reoMerpuueckue (hakThl AJIs PELIEHUS CTEePEOMETPUUYECKHUX
3a/a4, MpPEeIoiaraloliuX HECKOJbKO IIAroB pELIEHUs, €CIM YCIOBHUS

MIPUMEHEHHUS 3aaHbl B SBHOU opMme

7.18

[IpumensATs npoCTEHININE NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

HpI/IBOJ_'[I/ITB MPpUMEPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U

JKHU3HH, paCllO3HABATh NPOABIICHUC 3aKOHOB I'COMCTPHUHU B HCKYCCTBC

7.20

[TpuMeHATH MONTy4YEeHHbIE 3HAHUS HA TIPAKTHKE: aHAIM3UPOBATh pealbHbIE
CUTyalllh W TPUMCHATh W3YYCHHBIC TIOHSATHS B TMPOIECCE IOMCKA
perieHus MaTeMaTHUYeCKH chopMyITMpOBaHHON poOJIEMBI,
MOJICIIUPOBATh PEealbHBIE CUTYAIlMH Ha S3BIKE TEOMETPHH, HCCICI0BAThH
MMOCTPOCHHBIC MOJICTTH C WCIOJIL30BAHUEM T'€OMETPHUSCKHUX TOHITHH H
TEeopeM, armapaTa ajareOpbl, pemaTh MPaKTHICCKUE 3a/1a4H, CBSI3aHHBIC C

HaXOXXIACHUCM I'€COMETPUICCKUX BEJIMINH
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11-12 KJIACCBI

Koz IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTeIbHON MPOrpamMMbl CpeHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATUSAMU: [MIUIUHAPUIECKAsT TTOBEPXHOCTh, 00pa3yIOIINe
6.1 MWINHAPUYECKON MOBEPXHOCTH, MWIMHIP, KOHHYECKAs MOBEPXHOCTD,
' oOpa3yrole  KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (LIIJIXHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MTOTYYSHHUS TEJl BPALICHHUS
6.4 KnaccugunmpoBars B3anMHOE pacroyioskeHre chepbl U IIOCKOCTH
OnepupoBaTh TOHATUSMHU: IIAPOBOMH CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApPOBOM CIIOM, OCHOBAHUE IIAPOBOTO CIJIOS, BBHICOTA
IAPOBOTO CIIOSI, IIAPOBOI CEKTOP
6.6 Bbrunciate 00BEMBI M TUIOMIATM TIOBEPXHOCTEH TENn BpalCHHS,
' TCOMETPUYECKUX TEJI C MPUMEHEHUEM (hopMyIt
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHK, BITMCAHHBIK B cdepy H
6.7 OIMCAHHBIA 0KOJIO cepsl, chepa, BMcaHHAS B MHOTOTPAHHUK HITU TEJIO
BpaIICHUS
6.8 BBIYHCIATE  COOTHONICHHS MEXIY IUIOMQJSIMH  MOBEPXHOCTEH W
' 00BEMaMU TOJOOHBIX Tell
6.9 N3o06paxaTh nzydaemble GUTYPHI OT PYKH M C MPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) TUTIOCKHE YEpPTEKHM M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHJI CBEPXY, COOKY, CHH3Y, CTPOUTb CEUEHHUS Tel
BpaICHUS
W3Bnekatb, WHTEPHPETUPOBATH W TPEOOPa3OBBIBATH HWH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTYpax, MPEICTABICHHYIO Ha
gepTexax U pUCYHKaX
[TpumensTh TeomMeTpudecKkrue (GakKThl AL PEHICHUS CTEPEOMETPUICCKUX
6.12 3aj1a4, MPEIIIONAaraloliX HECKOJIBKO MIATOB DPEIICHUS, €CIU YCIOBUS
MIPUMEHEHHUS 3a/IaHbI B IBHOU (hopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
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6.14

BrimmonmaaTs I[GﬁCTBHSI CJIOKCHHUS BCKTOPOB, BbIYWTAHHA BCKTOPOB U
YMHOXKCHH BCKTOpa Ha 4YHCIIO, O6’I>5[CH$ITI>, KaKMMH CBOHCTBaAaMM OHM

00J1a1aroT

6.15

IIpumeHATh paBUIIO NapAIIENICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSAMH: JE€KapTOBbl KOOPJAMHATHl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIpHOE IMPOU3BEJICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMITIAHAPHBIC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB U IMPOU3BEACHHE BEKTOpa Ha YUCIO, YroJ
MEX1y BEKTOpaMH, CKaJISIpHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3aiaBaTh IJI0CKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT

6.19

Pemiate mpocTeiimime reoMeTpUyYEcKHME 3aJayd  Ha PUMEHEHUE

BCKTOPHO-KOOPAWMHATHOI'O MCTO/1a

6.20

Pemrate 3amaum Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKHX OTHOIICHUN U
HaXO0XICHUC I'COMCTPHUICCKUX BCIUYHH I10 o6pa3uaM WM aJIrOpUTMaMm,
IIPUMCHSSA HU3BCCTHBIC MCTOABI Ipu pemicHnun CTaHAAapPTHBIX

MaTEMATHYCCKHUX 3aJa4

6.21

[lpumeHsaTs mpocTelMe NpPOrpaMMHBIE CPEACTBA W BJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3ada4

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MAaTEMATUYICCKUX SaKOHOMepHOCTCﬁ B IMpUpoac u

JKM3HHU, PACIIO3HABATH NPOSABIICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

6.23

[IpumeHsTh MONy4YEHHBIE 3HAHWSA Ha TMPaKTUKE: aHaJIU3UPOBATH
peanbHble CHUTyallUd M TPUMEHSATh HM3yYEHHBIC TMOHSTHS B MPOLECCe
MOKWCKA pEeIIeHUsT MaTeMaTH4YeCKH CGHOPMYIUPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh pealbHbIE CUTYAllMU Ha SI3bIKE T€OMETPHUH, UCCIET0BAThH
MTOCTPOCHHBIE MOJIEIH C HCIOJIB30BAHUEM T€OMETPUUYECKUX TMOHATHI U
TeopeM, almapara aareopbl, pemaTh MPaKTHUYeCKUe 3aJa4H, CBSI3aHHBIE C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJINYNH
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INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIE TOHATHS CTepeoMeTpuu. Todka, MpsMas, IUIOCKOCTh, IPOCTPAHCTRBO.
[lonsiTHe 00  aKCHMOMAaTHYECKOM  TIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPCOMETPHH U CICACTBUA U3 HUX

7.2

B3anmHoe  pacnosiokeHHe ~NpSAMBIX B IPOCTPAHCTBE:  MEPECEKAIOIIHECH,
MapajuyiebHbIE M CKpelMBaronmecs npsMble. [lapaienbHOCT MNPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajUlelIbHbIE TMpPsSMbIE B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPAMBIX, MNAPAUIEIBHOCTh MNPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJ MEXKIYy IMpPAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEN: MapaJUIEIbHbIE INIOCKOCTH, CBOMCTBA MapaJlIEIbHbIX
wiockocteil. [IpocTeiimue mpocTpaHCTBEHHBIE (GUTYPHI Ha TJIOCKOCTH: TETPadp,

KY6, napajuiejienuIea, NoCTpoCHUe CEUCHUM

7.3

IlepieHOUKYIAPHOCTh MNPSAMOM M IUIOCKOCTH: MEPHEHAUKYJISPHBIE IpSAMbBIE B
IIPOCTPAHCTBE, NPSMBIE TIAPaJUICIbHBIE U NIEPICHAUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYIIIPHOCTH IPSIMOM M INTIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHIUKYIIPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIOJd MEXAYy TMpsSAMOM U IIJIOCKOCTBIO,
JIBYTPaHHBI yroJI, JIMHEHHBIM yroa JAByrpaHHoro yrna. IlepneHpukymsap u
HAKJIOHHBIE: PACCTOSHME OT TOYKH JO INIOCKOCTH, PACCTOSHHME OT MPsIMOM 110
IJIOCKOCTH, MPOEKIMsI (PUIyphl HA IUIOCKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEH:
IIPU3HAK  MEPIEHIMKYIIPHOCTH  ABYX  IUIOCKocTel.  Teopema o  Tpéx

MEePIEHIUKYIIApax

7.4

[lonsaTe MHOTOTpaHHHMKA, OCHOBHBIE SJIEMEHTHl MHOTOTPAaHHHUKA, BBIMYKIbIE U
HEBBIMYKIIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTrorpaHHuka. [Ipusma: Nn-yronbHas
npu3Ma, TpaHU M OCHOBAHUS NPU3MBI, NpsAMas ¥ HAKJIOHHAs MpPU3MBbI, OOKOBas U
MOJIHAS IOBEPXHOCTH NMpU3MEI. [lapannenenunesn, mpsiMOYTOJIbHBIN Mapaieaenuie
u ero coiictBa. [lupamuna: N-yrojapHas nupamMuaa, rpaHd U OCHOBAHUE MHUPAMUIBL,
OO0KOBas M MOJIHAS TOBEPXHOCTh MUPAMHUIIbI, TPaBUIbHAS U yceUEHHasl MUpamMuia.
OneMeHThl Tpu3Mbl M THUpaMuabl. [IpaBuUIbHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBUILHOTO MHOTOTpaHHUKA, MPaBWIIbHAS TIpU3Ma M TPaBWIbHAS THpaMuUia,

[IpaBWJIbHAs TPEYroJjibHAs MUpaMUAa U MPaBUIbHBIA TeTpa’ap, Kyo. IlpencraBnenue
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O NPaBWIbHBIX MHOTIOIPAHHUKAX: OKTadJp, AOAeKa’ap U ukocadapyrue CeueHus

MMPU3MBI 1 THPAMUIBI

7.5

CummeTpusi B TIPOCTPAHCTBE: CHUMMETpPUS OTHOCHUTEIIBHO TOYKH, MPSAMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHUPAMUJIAX, MMApaJUICIICIUIEaX, MPABUIbHBIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: péOpa, auaroHanu, yriabl. [lmomans
OOKOBOIl TOBEPXHOCTH U TIOJHON TMOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoii pu3Mbl. [Inomaas 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MUpaMHAbI, TeOpeMa O IJIOAaN

yceu€HHoi mupaMuibl. [lonsatre 06 o0béMe. OOBEM MTUPaMUIBI, TTPU3MbI

1.7

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKTY TUIOMIASIMU MTOBEPXHOCTEH,

00BEMaMH TTOJOOHBIX TEJI

11-12 KJIACCBI

Kon IIpoBepsieMblii YJ1eMEHT COAEPKAHUSA
6 I'eometpus
[MunuHapryeckasi MOBEPXHOCTh, 00pa3yroIINe NUIMHIPUIECKONH MOBEPXHOCTH, OCh
6.1 WIMHIPUYECKONH ToBepXHOCTH. [lummHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH,
oOpa3yroias 1 och, TIIOMIAlb OOKOBOH U MOJHOI MOBEPXHOCTH
Konunueckas HoBepXHOCTh, 00pa3yrolre KOHNYECKO MOBEPXHOCTH, OCh U BEPILINHA
6.2 KOHUYecKkoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHA, o0pa3yolas U OcCh,
' wionaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyrolue u
BBICOTA, OCHOBaHMs ¥ OOKOBAsi IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIAlb TOBEpXHOCTH ceprl. Bzanmuoe
6.3 pacnonoxkeHue cepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IIoIaib
cepsr
6.4 N3o6pakeHue Ten BpalieHus Ha TI0CKOCTH. Pa3BépTka muiIMHIpa U KOHYCa
6.5 KoMOuHamu Tten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN
' okono cepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIICHUS
[Tonstue 06 o6bEMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Tapayienenuneaa M ciuenctsuss u3 He€. OOBEM UWIHHIpA,
koHyca. O0BEM 11apa u mIomaas chepbl
6.7 [Tomobupie Tema B mpocTpaHcTBe. COOTHONICHUS  MEXIy  IUIOIIASIMU

MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TET
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6.8

Ceuenust nunuHApa (MapajuieibHO M MEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapayuieTbHOE OCHOBAHUIO M MMPOXO/ISIIEe Yepe3 BEPIINHY), CCUSHHS mapa

6.9

BexTtop Ha miockoctd M B mpoctpaHcTBe. ClIOKEHHE M BBIYUTAaHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasnokeHue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBuno mapannenenunena. Pemenue 3amay, CBA3aHHBIX €

MMPUMCHCHHUECM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMHu

6.10

HpSIMOYFOJIBHaH CUCTCMA KOOpAMHAT B IIPOCTPAHCTBC. KOOp,Z[I/IHaTBI BCKTOpaA.
HpOCTCfIH.IPI@ 3a/ladyd B KOOpAHWHAaTax. Vron MCXKAY BCKTOpaMH. CKaJIHpHOC
IMPOU3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEKAY HNPAMBIMU W INIOCKOCTAMMU.

KOOpI{I/IHaTHO-BeKTOpHHﬁ MCTOI ITPU PCHICHUH TCOMETPUUCCKHUX 3a1a1
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INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPeIMETHBIM pPe3yJbTaTaM OCBOCHUS
NMPOBEPSAEMOT0 OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero o01ero
TpeOOBaHUSA o0pa3zoBaHust

Bnagenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMaMU pELICHMs 3aad;
yMeHHe (OopMynHpoBaTh U OINEPUPOBATH MOHATUSIMU: OIpeAesieHuE,
akcuoma, TeOpema, CJIEACTBHE, CBONCTBO, INPHU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSTh UX; YMEHUE (HOPMYIUPOBATh
00paTHOE M TMPOTUBOIIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTUYeCKOM WHAYKLNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXACHMS [pU pPELIEHUH 3a]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHWH; yMeHue
OIIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJMHOXKECTBO, ONEpPALMU HaJ
MHOJKECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUsl peajIbHbIX MPOLIECCOB U SBICHUI U NIPU PEIICHUH
3aja4, B TOM 4YHCIE€ M3 JpYyrux Y4YeOHbIX NPEIMETOB; YMEHHUE
OIlepUpOBaTh MOHATHAMMU: rpad, CBA3HBINA rpad, AepeBo, LMKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb W OIHUCHIBaTh TIpadbl Ppa3InYHBIMU

crocobaMu; UCII0JIb30BATh I'padbl MpU PELICHUH 3314

VYMeHue onepupoBaTh MOHATUSAMHU: HATypadbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTYpaJbHOM CTENEeHH, CTENECHb
C palMOHAJIbHBIM  IIOKa3aTeleM, CTeNeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JiorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YMCJIA, OCTAaTOK I10 MOAYJIO, PalMOHAIbHOE YUCIIO,
UPPAlMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
2 palMOHANbHBIX, JIEWCTBUTENBHBIX UYHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKKU J1€IMMOCTH, HAaUMEHbLIMH OOIIMI AenuTenh U HauMEHbIIee
ob1iee kpaTHoe, adropuT™ EBKiMaa npu pemnieHnu 3a1ad; 3HaKOMCTBO €
pa3MYHBIMM ~ TO3ULUOHHBIMM  CHUCTEMaMH  CUHCIIEHUS;  yMEHHE
BBITMIOJIHATh BBIYHCICHUE 3HAYEHUI U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmaMu, npeodpazoBaHusl IPOOHO-pAIMOHATBHBIX

BBIPDA)KCHUM; YMEHHE OIEPHUPOBATh MOHATUSAMHU: IOCIEI0BATEIbHOCTD,
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apudmernueckas nporpeccus, reoMeTpuyieckas nporpeccus,
OecKOHEeUHO yOBIBarOIIasi TeOMETpUYECKas IPOTPECCHs; YMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyIl; yMEHHE ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gucna, ¢GopMa 3amuch  KOMIUIEKCHBIX —uucen  (FeoMeTphuecKas,
TPUTOHOMETpHYECKass U  ainreOpawdeckasl); yMeTh  IPOU3BOAWTH
apudmeTnuecKkue AEUCTBUA C KOMIUIEKCHBIMH YHUCJIAMH; TMPUBOIUTH
IpUMEphl  WCIIOJIb30BaHUA  KOMIUIEKCHBIX  YHCEN,  ONEepUpOBATh
MOHATUSIMM: MaTpuua 2xX2 u  3X3, onpeaeiauTedb  MaTpPHIIbI,

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IMOHATHAMH: PalMOHAIbHBIE, UPPALMOHAIbHBIC,
MOKa3aTesbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHHS U HEPAaBEHCTBA, HUX CHUCTEMBl; YMEHHE OINEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUI M HEPaBEHCTB, PaBHOCHUJIBHOCTH
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMS,
HEPABEHCTBA M CHCTEMBbI C IMOMOILIBIO Pa3JIMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUS, HEPABEHCTBA M CHUCTEMbl C IIapaMeTpPOM; MPUMEHSITbH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHUs MaTEMaTUYECKUX

3ala4v U 3a1a4 U3 pa3JINIHbIX obmnacreit HAYKU U peaJ'IBHOI\/'I JKHN3HHU

YMeHue onepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
HNEPUOIMYHOCTh (DYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (QYHKIMH, HauOoJIblliee U HauMEHbIlIee 3HAUCHUS
(GYHKIIMHM HA IPOMEXKYTKE, HETPEPbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIUHU, TE€OMETPUIECCKHUNA U
¢bu3nyeckuil CMBICT TPOU3BOJHOW, IepBOOOpa3Hasi, OIpeaeaEHHbIN
MHTETpaj; YMEHHE HAaXOJIUTh ACUMMTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIIATh IPOU3BOAHBIE CYMMBI, IIPOU3BEACHMS, YACTHOIO U
KOMIO3ULUN (YHKUIUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh IMPOU3BOAHBIE 3JEMEHTapHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MPOM3BOJIHYIO ISl HUCCIENOBaHMA (DYHKIIHH,
HaXO/JWUTh HAuOOJbIIME M HAUMEHbIIME 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpauKd MHOTOWIEHOB C HCIOJIb30BAHUEM almapaTa MaTeMaTHYeCKOTro

aHajIM3a; IMPUMCHATH IMPOU3BOAHYIO JId HAXOXIACHHUA HAWIY4IICTo
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pellieHus B IPUKIAAHBIX, B TOM YMCIJIE COLIMAIbHO-DKOHOMHUYECKUX U
bu3HUYecKnX 3a7adax; HAXOJIUTh TUIOMIATN U 00BEMBI (PUTY C TIOMOIIBIO
WHTETpajia; MPUBOJIUTH MPUMEPHI MATEMAaTHYECKOTrO MOJCIHPOBAHUS C

noMoIbIo AU depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GbyHKUIMS, KOMIO3UIMS (PYHKUMH, TuHeHHas (yHKIMSA, KBaIpaTU4HAs
byHKLUS, panoHaabHas byHKIHA, CTETICHHAs byHKLus,
TPUTOHOMETpUYECKUE  (QYHKIMHM, OOpaTHble TPUTOHOMETPUYECKHUE
GyHKUMHM, TOKa3aTeiabHas M Jiorapudmudeckas GYHKLUUU; yMEHUE
CTpOUTh TpaduKH H3YYCHHBIX (YHKIIMH, BBIMOJIHATH MPEeOOpa3oBaHUS
rpa¢uKoB (YHKLUH, UCTIOIB30BaTh IPAGUKH 1151 U3yUEHUS NIPOLIECCOB U
3aBUCUMOCTEH, IIpU peIeHUM 3a7ad U3 APYruxX y4eOHBIX IPEIMETOB U
3aa4d U3 peaslbHOW JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMH; UCIIONB30BaTh CBOHCTBA W TpapuKu QYHKIOHHA Jis
peleHusl ypaBHEHHIA, HEPABEHCTB M 3a/1a4 ¢ MapaMeTpamMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpCEIICHUM ypaBHECHHI,

HCPaBCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 33/ladyll Pa3HBIX TUMOB (B TOM YHUCIE Ha
MPOLIEHTHI, AOJM U YacTH, Ha JABM)XKEHHE, pPabOTy, CTOUMOCTb TOBapOB U
yCIyT, HAJIOTH, 3aJ]a4 U3 00JIACTH YIPaBJICHUS JUUYHBIMU M CEMEHHBIMU
(buHaHCaAMU); COCTABJISITh BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CUCTEMBl IO YCIIOBUIO 3a/lay, MCCIENOBaTh MOJYyYEHHOE pEeIlleHUuEe U
OLICHHMBATh MPaBAONOJAO0HOCTh pPE3yabTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIC CUTyallUd Ha S3bIKE MATEMAaTHKH, COCTABJISATH BBIPAKCHHUS,
YpaBHEHHUsI, HEPAaBEHCTBA M WX CHUCTEMBI TI0 YCIOBHUIO 3aJayW,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEINM C HCIOJb30BaHHWEM aIrmapara

anredpbl, UHTEPIPETUPOBATH MOITYUEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeiHee apupMeTHIecKoe, MEIHaHa,
HaumOoJblllee W  HAUMEHbBIIEe 3HAYCHHUS, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHE H3BJIEKaTh,
HUHTEPIPETHPOBaTh WHGOPMAIIMIO, TMPEACTABICHHYIO B TalOnuIax, Ha
auarpammax, rpadukax, OTpaskarollyto CBOMCTBA PeabHBIX MPOIIECCOB U
SIBIICHUH; TMIPEACTaBIATh UHOOPMALIMIO C TIOMOIIBIO TAOJIUIl U AUATPAMM;
UCCJIeIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM

rpaguyeckux METOIOB M  JJIEKTPOHHBIX CPEICTB; TIpauyuecku
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uccijaeagoBatTb COBMECTHBIC Ha6J'IIOI[eHI/IH C IoMomprH Juarpamm

paccenBaHus U JINHEWHOU PErPECCHH

YMeHHe onepupoBaTh IOHATHUSAMHU: CIyYaWHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHSI; YMECHHE BBIYUCIATH
BEPOSATHOCTh C HCIIOJIb30BaHUEM TIpaUuecKuX METOJI0B; NPUMEHSThH
(bopMyNBI CIIOKEHHUSI M YMHOXEHHS BEpOSATHOCTEH, (hopMyiy MOTHON
BEpOSATHOCTH, (popmyny beprynnu, komOMHAaTOpHBIE (GaKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBbIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATHAMM: Cly4ailHas BEJIWYMHA, PpAaCIpEAelICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOe OKUIAHUE, OUCHEPCHA M CTAaHAAPTHOE OTKIOHEHUE
CllyyallHOH BeNWYMHBI, (QYHKLUHUU pACIpENeNeHuss U  IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTCJIBHOTO W HOPMAJIBHOIO  PACIpPENCICHUM;
YMEHHE MHCIOJb30BaTh CBOMCTBA M3YYEHHBIX pACIpPEICICHUN I
pelIeHns 3ajay; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METObl BBHIOOPOYHBIX HCCIIEIOBAHUI; yMEHHE NPUBOAMUTH TMPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCENT B HPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHoBOK; OumHOM HploTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHUS I peleHHs 3a/1a4;
OLICHUBATH BEPOATHOCTH pEaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOZIENIb U MHTEPIPETUPOBATH MOTYYEHHBIN pe3ysbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKHHA yroll,
JNBYTPAHHBI yTOJd, TPEXIPAHHBIA YroJ, CKPEIIMBAIOIIMECS IMPSMBIE,
[IapaJuIeIbHOCTh U NMEPHEHAUKYJAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl
MEXKIy MNPSMBIMH, YrOJI MEXAY IPSIMOM M INIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE MEKIY
MIPSAMBIMH, PACCTOSIHUE MEKIY IUIOCKOCTAMM; YMEHHUE UCIIOIB30BATh IPH
pelIeHNH 3a]a4 M3y4deHHble (DAKThl U TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpA; CTPOHUTH
MaTeMaTUYECKUE MOJEIU C IIOMOIIBI) T€OMETPUYECKHUX IOHATHH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMHU IIPAKTUYCCKUC 3a1a9Yn

10

YMeHue onepupoBaTh MOHATHAMM: IUIOIAIL (GUIypbl, 00BEM (GUTYpHI,
MHOT'OI'PaHHUK, MPABUJIBHBII MHOTOTPAHHUK, CEUYCHHE MHOI'OI'DAaHHHKA,

KyO, mapajuienenunesa, npusMma, nupaMmuia, (urypa U HOBEPXHOCTH
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BpallleHus, IWIMHAP, KOHYC, miap, cdepa, miomanb cepsl, MIOMAab
MOBEPXHOCTH THPAMHIBL, TPU3MBIL, KOHycCa, IMIWHApa, 00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajljieNienuneaa, NUpamMuabl, NpU3Mbl, LWIMHIpA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTU, CEUYEHUSI KOHYCa U IWIMHApPA,
napajjlesibHble OCHM WM OCHOBaHHUIO, CEUEHHUE IIapa, IUIOCKOCTb,
Kacaroufascs cdepsl, IUIMHIpA, KOHYCa; YMEHHE CTPOUTH CEUeHHUEe
MHOT'OT'paHHHUKA, U300pa)xaTh MHOTOTPAHHUKH, (PUTYpPBl U MOBEPXHOCTH
BpAILIEHUs, UX CEUEHUS, B TOM YHCJIE C IOMOILBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHITh CBOWCTBA F€OMETPHUECKHUX (UTYpP, CAMOCTOATEIHHO
(GbopMynupoBaTh OMpEEICHNUs U3Yy4aeMbIX (UTYp, BBIIABUTATh TUIIOTE3BI
O CBOICTBax W MPHU3HAKaX IeOMETpHUYecKuX (puryp, o0OCHOBBIBATH WU
OlpoBepraThb HUX; YMEHHE TMPOBOJUTH KilaccuPUKAUIO QUryp 1o
pPa3IUYHBIM IpPU3HAKaM, BBINOJIHATH HEOOXOIMMBIE JOMOJHUTENbHbIE

MTOCTPOCHUS

11

YMeHue onepupoBaTh TOHATHUSMH: JIBIDKCGHHE B  IPOCTPAHCTBE,
napayIeNIbHBIA TIEPEHOC, CHMMETpPHSI Ha IIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOA0OMsA, TOAOOHBIE (UIYPHI; YMEHHE
pacmo3HaBaTh paBHbIE U MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHHS
NpU PEUICHUU 3a/1a4y; HaXOIWTh TEOMETPUYCCKHE BEIMYUHBI (IJIMHA,
yroj, IUIOMAAb, OOBEM) TPU pPEIICHWH 3aJa4 W3 JPYruX YUeOHBIX
MPEIMETOB M U3 PEabHOM JKU3HU; YMCHHE BBIUYUCIISATH T€OMETPUICCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIaAb, OOBEM, IJIOMIAIb TMOBEPXHOCTH),
UCTIONB3ysl HM3Y4YEeHHBIC (DOPMYNIBI M METOABI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYyCa, ITWINHJPA, TUIOManb chepsr;
00BEM Ky0a, TPSMOYTOJIBHOTO TapajuieNienuneia, TUPaMUIbI, TTPU3MBI,
IIMHApPA, KOHYyca, IIapa; yMEHWE HaxXOJWTh OTHOIICHHE OO0OBEMOB

oJJ00HBIX GUTYp

12

YmMmenue OIICPHUPOBATH IMOHATHUAMU: TIPSAMOYI'OJIbHAd CUCTCMaAa KOOPAHHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, Pa3JIOKCHHUE BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TMPOMU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUC, YIOJI MCKAY
BCKTOpAaMH; YMCHHEC HCII0JIb30BATh BeKTopHHﬁ n KOOp)II/IHaTHI:Jﬁ MCTOJ
AJd  pC€HICHUA T'COMCTPUUCCKHUX 3aJad W 3aJad4 JOpYyrux y‘le6HBIX

MIPEAMETOB
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13

VYMmeHue BbIOMpaTh NOAXOAAIIMM METON Ui pelIeHHUs 3aladH;
IIOHUMAHNE 3HAYMMOCTM MATEMaTUKH B U3Y4YCHUM IPUPOJIHBIX H
OOIIECTBEHHBIX MPOIECCOB ¥  SBJICHUH, YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHME IIPUBOJIUTH
IIpUMEPBl  MAaTEMAaTHYECKUX OTKPBITUHA POCCHMCKOM H  MHUPOBOU

MaTeMaTUYECKOU HayKU
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HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMbIi 3J1eMEHT COACPKAHUSA

Kon

1 Yucna v BBIYHCICHUS

1.1 Harypanbubie u nenble yncna. [Ipu3Haku A€ TMMOCTH LEJIBIX YHCEN

1 Pammonaneubie  umucina. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOH, MPOICHTHI,
' OecKOHEYHbIe TEPUOTUUECKUE IPOOH

13 ApupmeTnueckuil KOpeHb HaTypaibHOH creneHu. JeHcTBHUA ¢ apupMeTHYECKHUMU
' KOPHSIMH HaTypaJlbHOMN CTETICHU

14 Crenenb ¢ nenbM nokazateneM. CTeneHs ¢ pallMOHAIBHBIM Moka3aTeneM. CBoiicTBa
' CTETICHH

15 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTAaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecATHYHBIE U HATYpPAIbHBIC JTOTAPHPMBI

JleiicTBUTEeNbHBICE YHUCA. ApH(PMETHUECKHE Olepalud ¢ JIeHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYHCICHUN

1.8 [Ipeobpa3zoBaHre BbIpaXKEeHHI

1.9 KommuiekcHbie yncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Lenbie u 1poOHO-paIioHaIbHBIE YPaBHEHUS

2.2 WppanmonanpHble ypaBHEHUS

2.3 TpuronomeTpuueckue ypaBHEHUS

2.4 [Toka3arenbHble U IorapumMudeckre ypaBHEHUs

2.5 Llensie n ApoOHO-palMOHATBHBIC HEPABEHCTBA

2.6 HppanuoHaabHbIe HEPABECHCTBA

2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckre HEPaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHeHMsI, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu

47




2.11

Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaenuTesb MaTPHILbI

3 QOyHKIUH U TpaPUKH
31 Oyukius, cnocoOwl 3amanust (pyskuuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHBIE
' ¢bynkuun. YétHble 1 HeuéTHbIe pyHKuuu. [lepruoanueckue GpyHKIMH
OOnacTp ompeneneHUs W MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymm ¢yHknuu.
> [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKILHUHU.
' MakcumymMbl U MHUHUMYMBI (QyHkuuu. HauOosbliee M HauMeHbllee 3HA4YEHUE
(GYHKIIUM Ha IPOMEKYTKE
33 CrenenHass (QyHKOMsS C HaTypajdbHBIM W IEIbIM TOKaszateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHu
3.4 Tpuronomerpuyeckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [NokazarenbHas u orapudmudeckas QyHKIMU, X CBOHCTBA U TPaPUKH
36 Touku paspbiBa. AcuMnToThl rpadgukoB QyHkuuil. CpoiicTBa  (QyHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS TIOCIIEI0BATEIBHOCTEN
3.8 Apugpmerrnueckas 1 reoMeTpudeckas nporpeccun. @opmyina ClI0XXHBIX IPOLEHTOB
4 Havana maTtemaTnyeckoro aHaausa
4.1 [pousBonnas ¢pynkuuu. [Ipon3BoHbIe IeMEHTAPHBIX (HYHKIIUN
[IpumeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUH Ha MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxieHne HaubOoNbLIer0o ¥ HaUMEHbBLIET0 3HA4eHUs (QYHKIMHU Ha
OTpe3Ke
4.3 [lepBooGpa3znas. MHTerpan
5 MHoxecTBa U JOrMKa
5.1 MHoOxecTBO, onepaiuu Haj MHOKecTBamu. J{luarpammel Diinepa — Beana
5.2 Jloruka
6 BeposiITHOCTh ¥ cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOuHaroprka
7 ['eomertpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble U IIIOCKOCTH B IPOCTPAHCTBE
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7.3

MHoOrorpaHHuKu

7.4

Tena 1 MOBEPXHOCTH BPAILLIEHUS

7.5

Koopaunats! 1 BEKTOpEI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYEeCKOr0 aHallu3a, TeOMETPHUSL.
I'eomerpus, 10-11 xknaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u

np., AkunonepHoe odmectBo «M3aarensctBo «IIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
- 3uB b.I'. 'eomerpus: Junakruueckue marepuansl 11 11 knacca/ b.I'. 3uB,
B.M. Meiinep. — M.: [Ipocsenienne, 2020
-3uB b. I'. 3agauu o reomerpuu it /—11 knaccos/
-lllapeirun U.®., 'ony6es B.M. dakyabTaTUBHBIN KypcC 110 MaTeMaTUKE
(10xmacc). — M.: IIpocsernienue, 2009.
-Illapsirun U.®., 'ony6es B.M. dakyabTaTUBHBIN KypC 10 MaTEMAaTHKE

(11kmacc). — M.: IIpocsermienne, 2009.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

1. bubmoteka [IOK
2. http://interneturok.ru/

3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru
5. http://intergu.ru/

6. http://karmanform.ucoz.ru
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7. http://polyakova.ucoz.ru/

http://www.openclass.ru/
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