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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS st
ooyuarommmxest 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX TpPeOOBaHWH, TPEIBABIIEMBIX K
MaTEeMaTUYECKOMY OOpa3oBaHWIO, M TPAAUIMA POCCUUCKOrO 00pa3oBaHUS.
Peanuzamumst mporpaMMbl o0ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJIIFOIIIMMH OCHOBY JIJII CaMOpPA3BHUTHS M HEMPEPHIBHOIO 00pa30BaHMS,
IIEIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBLHOI'O Pa3BUTHS
JUIHOCTH 00 YYaIOIIUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca IE€OMETPUM Ha YpPOBHE CpPEAHEro OOIIEero
o0Opa3oBaHMsl OO0YCIOBJIEHA NPAKTHUYECKONM 3HAYMMOCTBIO METANpEeIMETHBIX U
OPEIMETHBIX PE3YJbTaTOB OOYyYEHHsS T€OMETPUU B HANPABICHUH JUYHOCTHOIO
pa3BuTus oOydaronuxcsi, GopMupoBaHUS (PYHKIMOHAILHOM MaTeMaTU4YeCKOU
IPaMOTHOCTH, U3yU€HUS IPYruX Y4eOHbIX NUCUUIUIMH. PazButue y oOydaromumxcs
NPABWIBHBIX NPEICTABICHUNA O CYIIHOCTH M IPOUCXOKIEHUU TI'€OMETPUUYECKHUX
a0CTpaKIMil, COOTHOIIEHUH PEATbHOIO0 M HUICAIBHOI0, XapaKTepe OTPaXKEHUs
MAaTEMATUYECKOM HAYKOW SBJICHUM M TMPOLECCOB PEAIBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAYK M POJIM MaTEMaTUYECKOT0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PECHHUS
yyaluxcsi, a TaKKe KayeCTB MbIIUICHHS, HEOOXOIMMBIX Ui aJanTalud B
COBPEMEHHOM OOLIECTBE.

I'eomerpus siBisercs OOHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak KakK oOOecrmedynBaeT BO3MOXKHOCTh H3YYEHHS Kak
JUCIUIUIMH €CTECTBEHHO-HaYyYHOW HAIlpPaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblIUIEHHE, (GOPMUPYEMOE MpPU H3YYEHHH OOYyYaroIIMMHUCA
HNOHSTUIHBIX OCHOB F'€OMETPHUH U IIOCTPOCHUHU LETIOUYKHU JIOTHYECKUX YTBEPKACHUN
B XOJE pEUIeHUS F€OMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATb U ONPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIb3YIOTCS MPU PEIICHUH 33]1a4 €CTECTBEHHO-
Hay4YHOI'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHrne OpUEHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX O00JacTSIX NEATENbHOCTH uenoBeka. OpHeHTalusi 4elnoBeKa BO BPEMEHHU H
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOro ObITHA, (opMma
OTPaKEHUSI OKPYXKAIOIIEro MHpa, YCIOBHME YCIEIIHOIO IO3HAaHUS M aKTUBHOIO
npeoOpazoBaHusi  JeUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIbl yYEOHOW H TPYAOBOM JI€ATEIHHOCTH,
ABJISIETCSI OJIHUM U3 MPO(ECCHOHATBHO BAaXKHBIX KAauyeCTB, MOITOMY AaKTyallbHa



3amaya (popmupoBaHus y 00ydYaroUuXcsi MPOCTPAHCTBEHHOI'O MBILIUICHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIlpPaBICHUSM.

Llens ocBoeHusi mporpaMMmbl yueOHoro kypca «l'eomerpus» Ha 0azoBOM
ypoBHE 00yuyeHuss — o00Ieo0pa3oBareIbHOe W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  oOecreyeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W  JECUCTBUM,
CHEeU(PUIHBIX T€OMETPUHU, BOSMOKHOCTH YCTIEIIHOTO MPOOIKEHHSI 00pa30BaHus
0 CIIEIMAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HAYEHA ISt
O00yJarOIIMXCs CPeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYIHEHUI
Ha YPOBHE OCHOBHOTO o0Iero oopazoBanus. Takum oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MATEeMaTHUYECKUE YMEHMs, CBSI3aHHBIE
Co crneuu@uKod TEeOMETPUHM U HEOOXOJUMBbIE IJsi KU3HA B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HW3YYHTh T'€OMETPHUIO Ooee
INIyOOKO, €ClIi B JIaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHYECKHX
3HAHMSIX B MPOPECCUOHATBHON JAEATEIbHOCTH.

JIoOCTH)KEHHE 1eJIM  OCBOEHHUS MpPOrpaMMbl OOECIIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBRIMH 3aJayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOMH

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

e (opMHpOBaHHE TPEICTABICHUS O MHOTOIPAHHUKAX M TelaX BpalleHUus
KaK O BaXHEHIIMX MaTeMaTHYECKHX MOJCISX, MO3BOJISIONINX OIKMCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaTh Ha YepTeXKax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHIS;

e OBJAJCHHE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMHU;

e OBJAJCHUE  AITOPUTMAMHU  pEHIEHUS  OCHOBHBIX  THUIOB  3a/auy;
dbopMHUpoBaHME yMEHHUS  TMPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbBIC
paccyKJIeHusl B XOJAE PELICHUS CTEPEOMETPHUUYECKMX 3aJad M 3aJad C
MPAaKTHYECKUM COJIEP’KaHUEM;

e pa3BUTHE  WHTEIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
OoOydJamIuxcs, IO3HABATEIbHOM  aKTUBHOCTH, HCCJIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;

e (opmupoBaHue (yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
reOMETPUU: YMEHHE pAaclo3HaBaTh TMPOSBICHUS TE€OMETPHUUYECKHUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX



CUTYyallUsIX W TPU U3YYEHUU JAPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
IrE€OMETPUU U CO3/1aBaTh F€OMETPUUECKHE MOJENIH, IPUMEHAITh OCBOECHHBIM
r€OMETPUUECKUN ammapaT s pelieHus NPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAMYUTENbHON OCOOCHHOCTHIO MPOTPaMMBI SIBJISIETCS BKIFOUEHHUE B KYPC
CTEpEOMETPUM B Hayalle €ro W3y4YeHHs 3ajay, pelaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAECIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U TPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUEHHUIO ITPEIMETA.

[Ipeanourenue oTAa€TCs HArMSAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
NPAKTUYECKON NeSITebHOCTU. Pa3BUTHE NMPOCTPAHCTBEHHBIX NPECTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpPUM MPOBOIUTCA 3a CYET pEIIeHHs 3a7a4 Ha
CO3JaHMe€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue obOpaza HPOBOAUTCS C OMOPOMl Ha
HATJIATHOCTh, a OIEpPUPOBaHHE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HArJIJTHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 HCXOJIHOI0 COACPKAHUS.

OcHOBHBIE copepiKaTenbHble TUHUKA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHuku», «lIpsiMble U TIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO [0 COJAEPKATENbHBIM JIMHHUSIM, HO W IO ToJaM
o0y4eHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil NporpaMMmbl, pachpeneinéHHbBIM [0 TojaM oOydYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECCKHUMHU
HNOHSTUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIIEOBATENbHO U MOCTYHATENIbHO, C
COOJTI0/IEHUEM TPUHIIMITA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIyI0 CHCTEMY T€OMETPUYECKUX TMPEACTaBICHUN OOYYaIOIMXCS, PACIIUPSS U
yriyoisist €€, o0pasysi NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kmacce, Bcero 3a Ba roja ooyudenus - 102 yueOHBIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS  CcTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B NPOCTPAHCTBE: II€pECEKarolnecs,
napajuleJIbHble W CKpEIMBaronimecs mnpsmbsle. [lapaiienbHOCTs NpAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMApPAJUIENbHBIE IMPSAMbIE B MPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSAMBIX; MAPAIIIEIbHOCTh MPSMOW U TUIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJd MEXAYy NPsIMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTB IJIOCKOCTEN: napajjieJbHbIC IJIOCKOCTH; CBOWCTBA
napajuieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYphl Ha
IUIOCKOCTHU: TE€TPadip, KyO, napauiesenunen; NoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHANKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOpeMa O NpsIMOH
MEPIICHAUKYIIAPHON IIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YrOJl MEXAY INPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM Yrojgl JBYI'PAHHOIO  yrija.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  OPOEKIHUs  (QUIrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHAUKYJIAPHOCTH  ABYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

MHoOrorpaHHuKH

[ToHsATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIITYKJIbIE MHOTOIPaHHUKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yroiapHas
OpHU3Ma; TpaHU U OCHOBAHUS MPU3MBL; MPsMasi U HAKIIOHHAs NPU3MBbI;, OOKOBas U
NIOJIHAS ITOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajieJienunen U ero cBoicrBa. llupamupa: N-yronbHas nupamuaa, TPaHd U
OCHOBaHHE MUPAMHU/IbI; OOKOBAs M TIOJTHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABUIIbHAS U
yced€HHasg MNHpaMHAA. OJEMEHTBl Npu3Mbl W nHUpaMuasl. [IpaBuiibHBIE
MHOTI'OTPaHHUKU: TMOHSATHE NMPABUIBHOIO MHOIOTPAHHMKA; MPaBWIIbHAS NpU3Ma U
NpaBUbHAs NUpPaMUJa; MpaBUIbHAA TPEYrojibHAs MNHUpaMUlla W TPaBUIIbHBIN
TeTpa’ap; Ky0. IlpencraBieHune O NPaBHIBHBIX MHOTOTPaHHHMKAaX: OKTa’p,
nonexka’ap u ukocasap. CedeHus Npu3Mbl U TUPaMUIbI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTHA.  OJJIEMEHTBl CHMMETPHMM B  I[HpaMUJaxX, HapajuIeNIeHIIeIax,
PaBUJIbHBIX MHOTOIPaHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U IIOJHOM TOBEPXHOCTH NPSIMOM IMPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIAY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOuHanuu Tenm BpallleHHss M MHOTOIPAaHHMKOB. MHOrorpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaas cheps.

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM ¢ Bekropamu. IlpsAmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopauuatel Bektopa. IIpocrelimue 3amaun B



KOOpJAHWHAaTax. Vron MCXKIY BCKTOpaMHU. CKaHHpHoe IMPOU3BCACHHUC BCKTOPOB.
Breraucnenue YIJI0B MCXKAY IPAMBIMU KU IINIOCKOCTAMM. KOOpI[PIH&THO-BGKTOpHBIﬁ
MCTO IIpHU PCHICHUH I'COMCTPHUUCCKHUX 3aaa4.

IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMPOrpaMMbl y4eOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITC:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM 00YYaIOIIErocsi KaKk aKTUBHOIO
U OTBETCTBEHHOI'0 4JE€HAa POCCUHCKOrO O0OINeCTBa, MPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
NpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W TMp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCHICKOM TPAXTAHCKON HIICHTUIHOCTH, YBAXKEHUS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKONW MAaT€MaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUHUCKON MaTeMaTUY€CKOM IIKOJbI,
K HKCIIOJIb30BAHUIO ATUX JIOCTHIKEHUM B JAPYTHX HayKaxX, TEXHOJOTHsX, chepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTHUYECKOTO  MOBEACHHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKH U JIESITENbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJI/Ia B IOCTPOEHUE YCTONUMBOIO OyAYIIEro.

JcTeTuYecKoe BOCIUTAHME:

3CTETUYECKUM OTHOLICHHEM K MHUpPY, BKJIKOYAsl 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peleHuH, paccyXacHUM;
BOCIIPMMMYHMBOCTBIO K MATEMaTUYECKUM aCII€KTaM pa3JIMYHbIX BUI0B UCKYCCTBA.

du3nyecKoe BOCUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpEecax 370pOBOT0 U 0€30MacHOro 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); bu3nUecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeSATENbHOCTHIO.

TpynoBoe Bociuranue:



TOTOBHOCTBIO K TPYJIy, OCO3HAaHWUEM IIEHHOCTH TPYJIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBLHOM  AESATENILHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKU3HECHHBIC ILJIAHBI;
FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM00O0Opa30BaHUI0 Ha TPOTSHKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUIECKUX 3a]1a4 MAaTEMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJIOTrHYeCKOe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYphl, IOHUMAaHHEM BIIHASHHSI
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIHAIIbLHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpHEHTallMeld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM JJIS pelIeHUs 3ajaad B
00JJaCTH OKpYy)Karomied cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOT0 IO3HAHMS

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAaykKM UM  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HAyKHh Kak cQepbl YelIOBEUeCKOW NeATeNbHOCTH, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH [UJISI PA3BUTHs I[MBUIN3AINHA, OBJAICHUEM S3BIKOM
MaTEeMaTUKH W MaTEMaTHYCCKOM KYIbTYpOW KaK CpPEICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOECKTHYIO M HCCIEAOBATENbCKYIO NESITENbHOCTh
UHAVBUIYabHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusIMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OCUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvle  Oelicmeus, — obecneuusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpECIICHUs]  TOHSTUHM; YCTAHABIMBATH CYIIECTBEHHBbIA  MpPU3HAK
Kiaccu(uKauy, OCHOBAaHUA i OOOOIICHWS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3A;



BOCIIPHHUMATh, (OPMYJIUPOBATh HM  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHbIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M |
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAOJNIOJCHHUSIX U YTBEPKICHUSX;
npenjiaraTh ~ KPUTEpPUM N8 BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HWCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPKJeHUN (MPSIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apTryMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

BBIOMpaTh CIOCO0 pemieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaAWOONEe MOAXOMSIIMHUA C YIETOM
CaMOCTOSITCIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciiegoBarejbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpPOOIEMY,
yCTaHaBIMBaTh MCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMeHTUPOBATh CBOKO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BbEeKTa, SBJIECHUS, TMpOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMHU, SBJIEHUSIMH, POLIECCAMU;

CaMOCTOSATEIBHO (POpMYyIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOIO HAOIIOJEHUS, UCCIENOBAHMS, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLEcca, a TaKKE BbIABUIaTh
IPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBJSITh 1eDUIIMTH WHOPMAIMH, NTaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB U (hOPM IIPE/ICTABICHHS,

CTPYKTYpHpPOBaTh MH(OpMAIIKIO, MPEACTABIATh €€ B pa3IMuHbIX (popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENTHHO
c(hOpMYITPOBAHHBIM KPUTEPHSIM.



2)

Yuusepcanonuvie  KoMMynuxamueHnwvle Oelicmeus, obecneuugarom

CqupMMpOGCZHHOCWlb COUYUAIbHBIX HABBIKO6 06)/1[61701/1/!1/[)60}!.

OO0menue:

BOCIPUHUMAaTh M (QOPMYJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
X0y pelIeHUs 3a1a4l, KOMMEHTUPOBATH IMOTYYEHHBIN pe3yibTaT;

B X0J1e 00CYKI€HUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pELICHMSI; COIOCTABIATh CBOM CYXKICHHS C CYXICHHAMH JIPYTHUX
YYaCTHHKOB JHMAJIOra, OOHapy»XWBaTh pa3IMuME€ U CXOJCTBO NO3ULHUNI; B
KOPPEKTHOU popMme HopMyIUpOoBaTH pa3HOIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YydbTaThl  pEUIEHHs  3aJauyd,  OKCIEPUMEHTA,
UCCJIEIOBAHUs,  TPOEKTa;  CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCIONB30BaTh  MPEUMYIIECTBA  KOMAaHTHOM U
WHANBUYaTbHON paOOThI MPHU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATD 11eJTh
COBMECTHOM JICSITEIBHOCTH, IIAHUPOBATh OPTAaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBapUBATHCS, 00CYKIaTh MPOIIECC
U pe3ynbTat paboThl; 00001aTh MHECHHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThI (00CYkaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHATh CBOK YacTh palbOTHl W
KOOpJIWHUPOBATh CBOM JEHCTBHUA C JAPYTHMMH YJICHAMH KOMAaHJIbI;
OlICHUBATh KA4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHS.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CIIOCO0 perieHus
C Y4ETOM MUMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apTyMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uHopMaIuH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU T[O3HABaTEIbHOM pedieKcuu KaK OCO3HAHUA
COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCcO0aMM  CaMOMPOBEPKH, CAMOKOHTPOJNS Tpolecca u
pe3yJbpTara penieHus MaTeMaTUIeCKou 3a1a4u;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPpHU PEIICHUU
3a7a4d, BHOCHUTb KOPPEKTHUBBI B [EATCIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEJIW M YCIOBUSIM, OOBACHSTH
MPUYUHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMasi, INIOCKOCTb.

[IpyMeHSTh aKCHMOMBI CTEPEOMETPUU U CIICACTBUS W3 HUX IPU PEHICHUU
FEOMETPUUECKUX 3a/1au.

OnepupoBaTh NOHATUAMMU: NMAPATUIETBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEHM.

KiaccupunmpoBars B3aMMHOE pACIOIOKCHUE TPSIMBIX M INIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIM YIroJl, TpaHU JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOIO yIJa; JUHEWHBIM YroJl IBYTPaHHOIO yIja; T'pajycHas Mepa
JIBYTPAHHOTO yTJja.

OnepupoBaTh MOHATUSIMUA: MHOTOIPAHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOT'OIPaHHUK, 3JIEMEHThI MHOTOI'paHHUKA, MPABUILHBIN MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TIMpaMuia; Mpu3Ma,
IPSIMOYTOJTLHBIN TapaJiIeNIeUIe I, KyO).

Knaccudunuposatsb MHOT'OTPaHHUKU, BbIOUpast OCHOBaHHS JUTSE
Kiaccupukanuu (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPaBUIIbHbBIC
MHOTOIPaHHUKH; MIPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapaJICISITATIC I ).

OnepupoBaTh NOHATUSIMHU: CEKYIAs IJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHITH TPUHITUIIBI TOCTPOCHUS CEUEHUM, UCTIONB3Ysl METO/ CIE0B.

CTtpouth cCe€Ue€HMSI MHOTOTPAHHUKOB METOJIOM  CJIEAOB, BBIMOJHSTH
(BBIHOCHBIC) IUIOCKHE YEPTSKH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: B
CBEpXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HaXOXKJAECHUE T€OMETPUUECKUX BEJIMYMH MO 00pasiaM Win
aaropuTMaM, ITPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl NPHU PEIICHUU
CTaHJAPTHBIX MAaTEeMaTUUYECKUX 3aJlad Ha BBIYMCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JIO TpPsIMOM, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEILIUBAIOIIUMHUCS TPSIMBIMH.

Pemiate 3amaun Ha HaXO0XKJACHUE TEOMETPUUECKUX BEJIMYMH MO 00pasiaM WiIH
ajaropuTMaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl NpPHU PEIICHUU
CTAHJAPTHBIX ~MAaTeMATHUYECKUX 3ajlad Ha BBIYUCICHUE YIJIOB  MEXIY



CKPELIMBAIOIIMMUCS MPAMBIMH, MEXKIY MPSAMOA M  IUJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Bbruncasate 00bEMBI U IIOLIAAN MOBEPXHOCTEH MHOI'OTPAHHUKOB (TMpU3Ma,
OUpaMuaa) C TOpPUMEHEHUEM (OPMYJ; BBIUMCIATH COOTHOIICHHUS MEXIY
IUIOLIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPHS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumenats reomerpuueckue (HaKTbl Ui PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJaraliuX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopMe.

[IpumenaTe npocTredmMe IpOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4.

[IprBOOWTE HpUMEpPBl MATEMAaTHYECKHWX 3aKOHOMEPHOCTEW B MPHUPOAE H
YKA3HU, PACIIO3HABATH POSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHUS HA MPAKTHUKE: aHAJIU3UPOBATH PEaJIbHBIE
CUTyallud W NPUMEHATh HW3YYEHHBIC IOHATHA B IPOLECCE IONUCKA PEIICHUS
MaTeMaTU4YeCKh C(HOpMYyTUPOBAHHOM MpPOOJIEMbl, MOJEIUPOBATh pPEaJbHbIE
CATyallud Ha A3bIKE TEOMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCMOJIb30BaHUEM I'€OMETPUUECKUX MOHITHI U TEOpeM, anrmapaTa anreOpsbl; pemaThb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KIJACC

OnepupoBaTh MNOHATHSAMH: LWJIMHIAPHYECKAS MOBEPXHOCTh, 0Opa3yrolue
WIMHIPUYECKOM  MOBEPXHOCTH;  LMWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuyeckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IUIXHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILICHUS.

Knaccudunmposars B3auMHOE pacnoyioxkeHue cepbl U MIOCKOCTH.

OneprpoBaTh MOHIATUSIMU: IAPOBOK CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHHE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOS;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIAJM  TMOBEPXHOCTEH Tel  BpalleHus,
re€OMETPUYECKUX TeJl C IpUMEHEHUEM (HOpMYI.

OnepupoBaTh MNOHATUAMHM: MHOTOTPAaHHHK, BIHCAaHHBIN B cdepy u
ONMCAaHHBIA OKOJO cdepbl; cdepa, BHOUCAHHAS B MHOTOIPAHHUK WIH TeEJO
BpalllCHHUS.



Brruucnarh COOTHOIIEHUSI MEXKIY TUIONIAJIMH TOBEPXHOCTEH U 00bEMaMHU
MOJ00HBIX TEIL.

N3o0pakarh m3ydaemble (UTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAIICHUS.

W3BnekaTh, WHTEPIPETHPOBATH M TPEOOPa3oBhIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETpUUYECKUX (DUrypax, MPEeACTaBICHHYIO Ha YepTexaxX U
pPHUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh JEWCTBUSL CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHUS BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IprMeHATh MpaBUIIO NapaJUIECIIUIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YIroJl MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOpaMH, CKaJIIPHOE TMPOU3BEACHUE, PACKIAIAbIBATH BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararoluXx HECKOJIBKO IIArOB PEIIEHUs, €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiinine reoMeTpuyYecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTeNbCTBO MATEMATHUYECKHX OTHOLICHUW W
HAXO0XJICHUE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WU aJropuTMam, NpUMEHss
W3BECTHBIE METOBI PU PELIECHNH CTAHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpumeHaTs mpocTedIME TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX 3a/1au.

[IprBOaWTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTENM B MPUPOAE H
YKU3HH, pACIIO3HABATH NIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHSTh MONYyYECHHBIE 3HAHUSI HA TMPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyalldd W TPUMEHATh HW3YUYEHHBIC TOHSATHUA B TMPOIECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOpMYyIUpPOBAaHHOW MpPOOJIEMbl, MOJETUPOBATH pPEaJbHbIE
CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; peraTh
MPaKTUYECKUE 3a/1a4M, CB3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIUYHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 ! https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0



https://m.edsoo.ru/1c209e37
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alys 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300paKeHUsI Ha PUCYHKAX: 1 bubmmorexa [IOK
p pHcyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napasuiebHBIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> 1eP p https://m.eds00.ru/2d8a9¢99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [JOK
- TTeP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmnorexa [JOK

P > 1% Paseep ' https://m.edso0.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bu6muoreka [IOK
6 HavanpHble cBeieHHs 0 KyOe 1 1 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 IMIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa HOK
p P pHit: https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUH U CJICACTBHUS U3 HUX
ITousiTrie 00 aKCMOMATHYECKOM
8 [IOCTPOEHUH CTEPEOMETPHUM: AKCUOMBI bubnnorexa [JOK
p p ThHH: https://m.edso00.ru/239c8ch4
CTCpCOMeTpI/II/I U CJICACTBUA U3 HUX
IMousarue 06 akKCHOMAaTUYECKOM
9 IIOCTPOEHUH CTEPEOMETPHUN: aKCHOMBI bubmmorexa [OK
p p Tpui: https://m.edso0.ru/65c6b106
CTCpeOMeTpI/II/I U CJICACTBUA N3 HUX
[TousTue 00 aKkCMOMATUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: AaKCUOMBI bubmorexa [JOK
p P pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIIEACTBHS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
11 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
MapaJUyIEIbHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamtensHOCTh MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 ImapaJ1JICJIbHBIC ITPSIMBIC B BI/I6J'II/IOTCKa HOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIbHOCTD TPEX
MIPSIMBIX
[TapamensHOCTh MPSAMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6mmoreka [IOK
IlapanienbHOCTh IPSMON U https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
bu6anorexa LHOK
14 VYriisl ¢ COHaNPaBIEHHBIMA 1

https://m.edsoo0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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CTOpOHaMH

15 Yron mexay npsiMbIMU B bu6mmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mexay NpsAMbIMU B bu6muoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
MapaJuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajjIeNbHBIX TUIOCKOCTEN bubmmorexa LOK
P https://m.edso0.ru/e504d656
[IpocTeiire mpocTpaHCTBEHHbBIE
19 (buUryphl Ha TIOCKOCTH: TETPAIT bubnmorexa HOK
P + TETPAsD, https://m.edsoo.ru/4a28dc02
KyO, mapaJiienenumne;y
N but6mmoreka [IOK
20 Hoctpoerie ceerit https://m.edso0.ru/1d434dO0f
. bubmuotexa [JOK
21 IT
OCTPOCHHE CCHeHII https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
29 "[IpsiMble U TUIOCKOCTHU B bu6muoreka [IOK
npoctpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJI(F))CKofTI/I'}l;e pneH UK E)m HbIC Bubmmorera [IOK
+ HEPHCHIMRYILP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIISPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
25
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH bubmuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak neprneHIuKyIIpHOCTH bubnuorexa [LIOK
MPSMON U TNIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6muoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o mpsimoit bubnuorexa [IOK
MEPIECHAUKYISIPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHUKyIAp ¥ HAKIOHHBIE:

31 paccTosiHUE OT TOUYKHU JI0 MJIOCKOCTH, E;fg;ﬁfg;?ﬁ}; 3647743
paccTosiHUE OT MPSMOU 10 TUIOCKOCTH o '
[leprieHquKYyNISAp U HAKIOHHBIE:

32 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, Eg{iﬁ;ﬁfgggﬁ}é 6fefadd
PacCTOSHKE OT MPSIMOI 110 IFIOCKOCTH T '
[leprieHTUKYNISAp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH, E’[ﬁ?ﬁﬁfgggzi%?b 8e3
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

b K

34 paccTosiHUE OT TOYKH JI0 MIIOCKOCTH, h;i?i?:éi?rou Idbee22be
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH T '

35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIByTPaHHOIO yrja https://m.edsoo.ru/c7c777ed

38 [leprieHIUKYJISIPHOCTD TIIOCKOCTEH: bu6mmoreka [JOK



https://m.edsoo.ru/f85bfc46
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MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

bu6mmoreka [IOK

39
fprsHaK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHN
IleprieH UK YIIPHOCTD INIOCKOCTEH
40 o II/I)3HaK Heynefl UKYJISIPHOCTH 1B bubnnorexa [JOK
p vp JUHKYIED ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa 0 TPEX HEpHEHAUKYIIIPAX bubmorexa [IOK
p P PHCHAMKYTAD https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TPEX MEPHEHAUKYIIIPAX bubnmorexa HOK
p RS PHCHIHKYIAD https://m.edsoo.ru/52188a7d
43 TeopeMma o TpEX NepHIEHIUKYIIPAX bubmmorexa [IOK
p p PHCHIHKY AP https://m.edso0.ru/9f246736
KoHnTtponbHas paboTa mo Temam
44 "TleprnieH IUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocTeil" u "Yriabsl MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[TonaTrie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTBhI MHOTOI'PaHHUKA,
45 BBIITYKJIbIE Y HEBBIITYKJIILIE bubnmorexa LIOK
YK yK_, https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipusma: n-yroapHast npu3ma; rpaHu u
OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
46
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh MPHU3MBbI
47 [Tapannenenumnen, NpsMOYroJIbHBIN bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edso0.ru/8a7be683
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48

[Mupamua: N-yroabHas mupamuia,
T'paHU U OCHOBAHUC ITUPAMUIBI;
OOKOBast ¥ OJTHAS TOBEPXHOCTh
nupaMu/bl; IIpaBUJIbHAA U YCC‘-IéHHaSI
nupamMuIa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuITbHBIE MHOTOTPAHHHUKH:
IMMOHATHEC ITPABUIIBHOI'O
MHOTr'OrpaHHUKa; MpaBUJIbHAA IpU3Ma
U [IpaBUJIbHAs UpaMua, NpaBuJibHasA
TpeyroJyibHas MUPaMHIA 1
MIPaBUJILHBIN TETpadap; KyO

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

50

IIpencraBneHue o NpaBUIBHBIX
MHOIOTpaHHHUKaX: OKTa’Ip,
JOJEKadIp U UKOCAdP.

bub6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CHMMETpHUH B IUpaMUIAX,
napajuiesienuIeax, NpaBUIbHbBIX
MHOT'OTpaHHUKAX

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

52

Briaucienue piieMeHTOB
MHOTOTPAaHHUKOB: pEOpa, IMaroHamu,

yTJIbI

bub6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, TUIOIIAh OCHOBAHHUI,
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMON MPU3MBI

Bbu6moreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas GOKOBOM MOBEPXHOCTH U

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edso0.ru/5603e30b

nupamMuJabl
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bu6mmoreka [JOK
56 Honsrue 06 0oneme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOBEM mupamu el https://m.eds00.ru/235171b3
N but6mmoreka [IOK
58 OObEM mHpani bl https://m.edsoo.ru/f47dfefd
N bubmuorexa [IOK
59 OOBEM mupamu el https://m.eds00.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamu el https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
61 OOBEM mpu3MEI https://m.edso00.ru/79853608
N bubmuorexa [IOK
62 OOBEM npH3Mb! https://m.edso00.ru/1e053890
N but6mmoreka [IOK
63 OObEM mpH3MEI https://m.edso0.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoeHue ceueHui B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JIBYMs TOYKaMH, OT TOYKH 10 IPAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXY
CKpEIIMBAIOIIMMHUCS MPSIMBIMH
bubmuoreka [JOK
67 Hrorosas KonTposbHas padota 1 https://m.edso0.ru/b9146bcO
[ToBTOpenue, o600IICHNE
CHUCTeMaTH3aIis 3HAaHUM.
Beruucnenue yrios: Mex
68 CKpGHII/IBaIOHlyI/IrMI/ICﬂ npﬂlxillen, 1 bubmmorexa [JOK
N https://m.eds00.ru/56765e8b
MEXKy MPSMOM U TUNIOCKOCTHIO,
JBYTPaHHBIX YTIIOB, YTJIOB MEXKIY
TJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
miockoctu. CedyeHus mapa https://m.edsoo.ru/bc15f7f2
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o00paxkeHne nuauHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LIOK

. P ’ https://m.edsoo.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [JOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCpIINHA,

8 oOpa3yolas 1 och; IJI0ab Enbmiorexa HOK
N N https://m.eds00.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/CIﬁ (1)46(13)213;?1;);: ) bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napaJijiesIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONUCaHHbINA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 OObEM wapa 1 oA, chepe! https://m.edSO(])_.[ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LIOK

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



https://m.edsoo.ru/897dd3b2
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https://m.edsoo.ru/3cef10e5
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB Bubmmorera [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO Bubmmoreia LIOK
p https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOpam Bubmmorera [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MIPUMEHEHUEM TPABUJII JECHCTBUH C bubmmorexa [IOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUH TEOMETPHUSCKUX bubmmorexa OK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4y
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. IIpocreiimme https://m.edso0.ru/48db7058
3a/1la4y B KOOpJIMHATaX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6mmoreka [JOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabora o teme

27 "BekTopbl 1 KOOPAWHATHI B 1 bubmorera [JOK
Pol I KOOPA hitps://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
cucreMarusanus 3HaHuil. OCHOBHbIE bu6mmoreka [JOK
28 1
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenwue, 06001meHNE 1
cructemaTuzaius 3HaHuii. OCHOBHbIE but6mmoreka [IOK
29 1
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IJITAHUMETPUHU
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHui. 3anaun but6mmoreka [IOK
30 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHme, 006001EeHNE 1
cHUcTeMaTH3alvs 3HaHUK. 3a1aun but6mmoreka [IOK
31 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenue, 0600IIEHNE U
cructemaTuzaiys 3Hanui. OCHOBHBIC bubnuorexa [JOK
32 1
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
but6mmoreka [IOK
33 14 0 1
TOrOBai KOHIPOILHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIeHNE U 1 bu6mmoreka [IOK
CHCTEMAaTH3alNs 3HAHUHN https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3zoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 IIpuMEHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX INPH PELICHUH
' reOMETPUUYECKHX 3a7a4
23 OnepupoBaTh MNOHATHAMH: MAPALIEIBHOCTE M MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEN
-4 KnaccuduuupoBaTth B3auMHOE pacloiOKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAaHHBIM Yroj, rpaHH ABYIPaHHOTO YIJia,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yros ABYIPaHHOrO yIia, rpajycHas
Mepa JIByrpaHHOIO yria
26 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, ITPABHJIbHBIM MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHpaMuia, Mpu3Ma,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuupoBaTtb ~ MHOTOIpaHHMKM, BBIOMpass  OCHOBaHUS  JUIs
28 kinaccuukanuy  (BBIOYKIBIE M HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IPaBUIbHbIE MHOTOTPAHHUKH, MpPSIMBbIE M  HAKJIOHHBIC IIPU3MBI,
napasuiesienune/bl)
29 OnepupoBatb MOHSTUSIMMU: CEeKyILast IJIOCKOCTb, CEUeHUe
' MHOTOT'PaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIb3YSl METOJ CJIEIOB
211 CrpouTe ce4eHHs MHOTOIPDAaHHUKOB METOJOM CJIEAOB, BBIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX UTYP:




7.12

BUJ] CBEPXY, COOKY, CHU3Y

Perrate 3a1aun Ha HaXOXICHHE T€OMETPHUCCKUX BEIIMYMH II0 00pa3iamM
WIA aJrOpUTMaM, HPUMEHSS H3BECTHBIC aHAIMTHYECKHE METOABI IPHU
peH_ICHI/II/I CTaH)IapTHI)IX MATEMATHUYCCKUX 3a1a4 Ha BBIYHUCJICHHUC
paCCTO?IHI/Iﬁ Me)K)]y ABYMsI TOYKaMH, OT TOYKH 10 pr[MOI\/'I, OT TOYKH 0

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIMIUMUCS ITPAMBIMHA

7.13

Pemrats 3a/1a4r Ha HaXOXJCHUC TCOMCTPUYCCKUX BCIWYHH IO 06pa3uaM
WK aJirTOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOABLI IIPU
peuicHUU CTAHAAPTHBIX MATCMATUYCCKHUX 3a/da4 Ha BBIYMCIICHHUC YIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IMPAMBIMH, MCKIAY HpﬂMOfI N IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruuciate 00bEMBI M IUIOHIAIM  TIOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, nmupamMua) ¢ MpUMEHEHHEM (HOPMYJl, BEIYUCIATh COOTHOIICHUS
MEXITY TUTOIIAISIMH MIOBEPXHOCTEH, o0BEMaMu TIOJJOOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHSATUSIMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, NpPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB TCOMCTPUICCKHC (baKTBI U pCIICHUSA CTCPCOMCTPUUCCKUX
3a/la4, IpcAIojaratomlnuxXx HCECKOJIBKO IIaroB pCIICHUA, C€CJIU YCIOBHA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsATs nOpOCTEHIIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

IIpyBOoAUTE NMpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAC U

JKHU3HH, paClioO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

[IpuMmeHsTh MOTyYEeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh PeabHbIC
CUTyallud W TPHUMEHATHb M3yYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelieHus MaTeMaTHYeCKH chopMyTUpPOBaHHOM po0OJIeMBl,
MOJIETUPOBATh peajbHbIC CUTYallMH Ha SI3bIKE T€OMETPUHU, HCCIEAO0BAThH
MIOCTPOCHHBIE MOJIEJIN C HCIOJIH30BAHUEM T'€OMETPHUUECKHUX MOHATHH U
TeopeM, amrmapaTa aiaredopbl, pemaTh NPakTUIeCKUe 3a/1a4i, CBI3aHHbIE C

HAaXOXIACHUEM I'€COMETPUICCKUX BEJINIHNH




11 KIIACC

Koz IIpoBepsiemMble NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIA
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBath MOHATHAMU: IWIHHAPUIECKAS TIOBEPXHOCTh, 00pa3yromme
6.1 WIMHIPWYECKON TIOBEPXHOCTH, LWIMHJAP, KOHHYECKAs IMMOBEPXHOCT,
' oOpasylomme  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacno3naBatk Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUs TeJl BPALCHUS
6.4 KiaccudunupoBaTh B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00BbEMBI W IIIOIMIAAU TMOBEPXHOCTEH TENn BpallCHUS,
' TeOMETPUYECKUX TEJI C MPUMEHEHUEM (popmMy
OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BIHCAaHHBIM B cdepy u
6.7 OTMMCaHHBIN 0KOJIO0 cepsl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WU TEJIO
BpallleHus
6.8 BbluncnsTe COOTHOIIGHHS MEXIy IUIOHIaAsMH TOBEPXHOCTEH U
' 00BpEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble GUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAIICHUS
W3Bnekatb, MHTEpPHpPETUPOBATH M MPEOOPa3OBHIBATH HWHMOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensTs reomeTpuyeckrue (GakThl A PEUICHHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, TPENOoJaralolliX HECKOJbKO IaroB pPELIEHUs, €CIHU YCIOBUA
NPUMEHEHHUS 3a/laHbl B ABHOU dopMme
6.13 OrnepupoBarth MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BEIIONHATE AEMCTBUS CI0XKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKC€HHS BCKTOpPAa Ha 4YHUCIIO, OGBHCH}ITB, KaKdMH CBOMCTBAaMH OHH

o0J1a1aroT

6.15

[IpuMeHsTH paBUIIO Napajuleenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia MCXKJAy  BCKTOpaMu, CKaJLIPHOC  MMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB H NPOU3BCACHHUC BCKTOpPAa HA YHUCJIO, YIroJl
MCIKAY BCKTOpaMH, CKAJIAPHOC MPOU3BCACHUC, PACKIAABIBATE BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aaBaTh INIOCKOCTh YpaBHEHHUEM B JIEKapTOBOI cucTeMe KOOpAUHAT

6.19

Pemrate HpOCTCﬁHIHC TCOMETPUUYCCKHUC 3aJauhd Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O MCTOAA

6.20

Pemarn 3aJadu Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIEHUH U
HaXOXIACHUC I'COMCTPHUYCCKUX BCIMYUH IIO 06pa3uaM WU aJIrOpUTMam,
IIPHUMCHSA HN3BCCTHBIC MCETOABI npu pemicHUN CTaHJapTHBIX

MaT€MaTU4YCCKHUX 3aJ1a4

6.21

IIpumeHATs mnpocTedlIMe NPOrpaAMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3aaa4d

6.22

IIpuBoauTE pUMEPH MATEMAaTUYECKUX 3aKOHOMEPHOCTEUW B MPUPOLE U

JKN3HH, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[lpuMmeHsTh TONlydYeHHBIE 3HAHMA HA TPAKTHKE: AaHAJIM3UPOBATH
peasbHble CHUTYallMM ¥ TPHMEHSATh HM3YYCHHBIE MOHATHS B TIpoIecce
MOUCKA peIIeHUs] MaTeMaTU4eckd CHOpMYyITUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh pPeajbHbIE CUTYallUH Ha A3BbIKE T'€OMETPUH, UCCIIET0BAThH
MOCTPOEHHBIE MOJIETHN C UCIOJIBb30BAHUEM I'€OMETPUYECKUX MOHATUH U
TeopeM, amnmnapara alreOpbl, pelaTh NpakKTUYeCKHe 3aauu, CBI3aHHbIC C

HaXO0KACHUEM I'€OMCTPHUICCKUX BEJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OCHOBHBIC TOHATHS CTEPEOMETPUHU. TouKa, TpsiMas, IIOCKOCTh, MPOCTPAHCTRO.
[lonsiTme 00  aKCHOMAaTHYECKOM  IIOCTPOCHUHM  CTEPEOMETPHU:  AKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHOoe  pacrnonokeHHWe TpAMBIX B NPOCTPAHCTBE:  IEpecEKaroluecs,
napajuleJibHble M CKpeluBarouiyecss mnpsMsble. [lapannenbHOCTs MNpSAMBIX U
IUIOCKOCTEHl B  INPOCTPAHCTBE: MapajyIeJIbHbIE NpsSMbIE B  HPOCTPAHCTBE,
[apaJUIeNIBHOCTh TPEX MPSMBIX, MAPAIEIBHOCTh NMPSAMOM M IIOCKOCTU. YTJBI C
COHAIIPaBIICHHBIMU CTOPOHAMHM, YIOJI MEXKIY MpsMBIMA B IIPOCTPAaHCTBE.
[TapamienbHOCTh MIOCKOCTEN: NapaulelbHbIE MJIOCKOCTH, CBOWCTBA MapalIesIbHbIX
wiockocteil. Ilpocreiiime npocTpaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETpa’Jp,

KyO, mapasuielsienurmnes, IoCTPOCHUE CeYCHUN

7.3

[lepneHaAuKyISIPHOCTE NPAMOM M IUIOCKOCTH: TEPIEHIUKYJSPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPSIMBIE APAIIEIbHBIE U IEPIEHIUKYIIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHIUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIISIPHOU
IUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: Yroid MEXKIAY IPSAMOM M IUIOCKOCTBIO,
JBYTPAaHHBIA yroJl, JIMHEHHBIM Yyroja JAByrpaHHoro yrina. IlepneHpukymsap u
HAKJIOHHBIE: PACCTOSAHME OT TOYKH A0 INIOCKOCTH, PAaCCTOSHHE OT MPsIMOM N0
IUIOCKOCTH, MPOEKUHUs (PUTypbl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTh IIIOCKOCTEMH:
NPU3HAK  MEPIEHIUKYIIPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEpNECHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpmsma: Nn-yrosipHas
npu3Ma, TpaHU M OCHOBAHUS IPU3MBI, NpsAMas U HAKJIOHHAs NpPU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3MbI. [lapannenenunesn, npsiMOYroJibHbIN Mapaieaenure
u ero coiictBa. [lupamuna: N-yroiapHas nupamuaa, rpaHd U OCHOBAHUE MHUPaMUIbL,
OOKOBasi M IOJTHAsI MOBEPXHOCTH MHUPAMHUIBI, IPABUIIbHAS M yCEUEHHAS MUPaMUA.

OneMeHTHI npusMbl MW IMUpPAMU/BL. HpaBI/IJIBHbIC MHOI'OTpaHHUKH: TIOHATHC




MPaBUJILHOTO MHOTOTpPaHHMKA, MpaBWIbHAs TpU3Ma M TpaBWIbHAS MHpPaAMUAA,
MpaBWJIbHAS TPEYroJjibHAS MUpaMUAA U MPAaBHIbHBINA TeTpa’ap, Kyo. IlpeacraBnenue
O IPaBWIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, AOAeKa’ap U ukocadapyrue CeueHus

IMPU3MBI 1 ITHPAMHUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOU,
MJIOCKOCTH. DJIEMEHTHl CHMMETPUU B MUPAMUJIAX, IMApAJUICIICIIUIICIaX, MPABUIBHBIX

MHOTr'OrpaHHUuKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM MOBEPXHOCTH M TOJHOM TIOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIAlb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoOH
MIOBEPXHOCTH U IIOBEPXHOCTU IIPABUJIBHOM NHMpPAaMHUIBI, TEOpeMa O IUIOLAIAU

yceuénnoit nupamuabl. [Tousitue 06 06bEMe. OOBEM NMUpaMUIbI, TPU3MBI

7.7

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKTY TUIOIIASIMU TOBEPXHOCTEH,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unmuaapuyeckas MOBEPXHOCTh, 00pa3yolue IUIHHIPUIECKONH TTOBEPXHOCTH, OCh
LHWIMHIPUYECKON TOBEpXHOCTH. [lunmHap: ocHOBaHUS U OOKOBas MOBEPXHOCTH,

oOpa3yroias U 0Ch, TUIOMIAIb OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckas HOBepXHOCTh, 00pa3yrolre KOHNIECKOW MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKoW moBepxHOCTH. KoHyc: OCHOBaHHME W BepIIMHA, 0o0pa3ymoolas U OcCh,
Iomaab OOKOBOM M TIOTHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyrolue u

BbBICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, JuaMeTp, oAb MOBEPXHOCTH cdephl. B3aumuoe

PaCIOJIOKCHHUC C(bepbl n IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K cq)epe, Ijiomanab

cepsr

6.4

N3006paxenue Ten BpalleHs Ha MIOCKOCTH. Pa3BépTka MUIMHApPa U KOHYca

6.5

KomOunanuu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOI'paHHHK, OINMCAHHBIH

okoJio cepsl, chepa, BMcaHHas B MHOTOTPAHHHUK, W TEJIO BPAIICHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IIPSIMOYTOJIBHOTO Napajuiesienumneaa M ciueactsuss u3 He€. OObEM LMIMHIpA,

koHyca. O0BEM mapa u TiIomaas chepbl




HOI[O6HBI€ TCJ1a B MMPOCTPAHCTBE. CooTHomeHHs MCKAY IomagsiaMunu

o MOBEpXHOCTEN, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenuss munuHApa (MapayjielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sIINee Yepe3 BEPIINHY), CEUeHHUs 11apa
BekTop Ha miockoctd M B mpocTpaHcTBe. CIIOXKEHUE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKkTopa 10 TpEM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mapamenenunena. PemeHuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHCTBUM C BEKTOPaMU
[IpssMoyrosnbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTel BekTOpA.
6.10 [Ipocreiiive 3agaur B KOOpAWMHATaX. YToya Mexay Bekropamu. CkansipHoe

IMPOM3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEXKAY HNPAMBIMU W INIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PELICHUH FEOMETPUUYECKHUX 3a1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Brnanenue meromamu J0Ka3aTeNnbCTB, AITOPUTMAMHU pEUICHUS 3ajady;
yMmeHue (OpMyIHpOBaTh U OINEPUPOBATH MOHATHAMU: OIpeleeHHeE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, TMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKU; MPUMEHSTH UX; YMEHUE (GOPMYINPOBATH
oOpaTHOE U MPOTHBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTUYeCKOW WHAYKIINU;
MPOBOAMTH  JIOKA3aTEJIbHbIE pPACCYXACHHUS TpU pELIEHUW 3ajady,
OLICHMBATh  JIOTMYECKYI0  IpPaBWJIBHOCTh  PACCYXKICHHH; yMeHue
ONEpUPOBATh MOHATHAMH: MHOXXECTBO, MOJMHOXKECTBO, OMNEpALlUU HaJ
MHO>KECTBAMHU; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUsl peajbHbIX MPOLIECCOB U SBJIECHUI U IIPU PEIICHUU
3ala4y, B TOM 4YHCIE U3 JAPYruX Y4eOHBIX TMPEeJIMETOB; yMEHHeE
OTIepUpPOBaTH MOHIATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh W OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bbl IIpH PCUICHUHU 3a1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTENeHb C IeJIbIM [0Ka3aTejaeM, KOPeHb HaTypaJlbHOM CTENeHH, CTENEHb
C palnMoHAIBHBIM  TOKa3aTelieM, CTeNeHb C  JICEUCTBUTEIIHHBIM
MokKasarejaeM, JorapupM UHCIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJBHOTO YHCJIA, OCTaTOK IO MOAYNIO, pPallMOHAJIbHOE YHUCIIO,
UppAIlMOHAIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHBIX,  IEJIbIX,
palMOHANBHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAaUMEHBIIMA OOIIM JETUTEeNb ¥ HAauMEHbIIee
obmiee kpaTHoe, anropuT™M EBKiMIa mpu pemieHnu 3aaad; 3HAKOMCTBO C
pPa3IMYHBIMU ~ TMO3UIIMOHHBIMA ~ CHUCTEMaMM  CUYHUCJICHHUS; YMEHHE
BBHITIOJHATH BBIYMCICHUE 3HAYEHUN W MpeoOpa3oBaHHs BHIPAXKEHHUH CO
CTeNeHsIMH M JorapupmMamMu, mpeodpa3oBaHusl IPOOHO-pPAIIMOHATBHBIX
BBIPQXKEHUI; YMEHHE OIEpUPOBATH IMOHSATUSMU: IOCIEIOBATEIBLHOCTD,
apudmernyeckas nporpeccus, reoMeTpuuecKast nporpeccus,

OeCKOHEYHO yOBIBaIOIIasi TIeoOMETpHYecKass Tporpeccus; yMeHHue




3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C TOMOLIBIO PEKYPPEHTHBIX
dbopMyn1; yMEHHE OIEepUpOBaTh IOHATHUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, (opmMa 3alMCH  KOMIUIEKCHBIX 4ucesn  (reoMmerpudeckas,
TPUIrOHOMETpUYECKass W  ajredOpauueckas); yYMETb  IPOU3BOJIUTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMH YHCJIAMM; IMPUBOJIUTH
IpUMEpPbl  WCIIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBaTh
MOHATUSIMM:  MaTpuua 2x2 u  3X3, omnpenenuTenb MaTpHIIb,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSIMHU: palMOHAIbHBIC, UPpPALUOHAIbHBIC,
MOKa3aTeJIbHbIe, CTETICHHBIE, JIOTApU(MUUECKHE, TPUTOHOMETPUYECKHE
YpaBHEHUSI W HEPABEHCTBA, MX CHUCTEMBI; YMEHUE ONEPUPOBATH
MOHITUSIMH: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHe, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHUILHOCTH
YpaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHHS,
HEPaBEHCTBA W CHCTEMbI C IMOMOIIBIO PAa3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHWs, HEPAaBEHCTBA M CHUCTEMBI C TapaMETPOM; TMPUMEHSITh
YpaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI /I PEIICHUS MaTEeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IndHbIX 00JaCTe HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIHS, YETHOCTH (YHKIHH,
NEPUOIUYHOCTD (DYHKIIMHM, OTPaHMYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
¢GyHKIMH, SKCTpeMyM (YHKIMHU, HAUOOJbIlIee U HaMMEHbIIee 3HAYCHUS
(GyHKLIMU HA IPOMEXKYTKE, HeNpepbIlBHAs (DYHKIMS, aCUMITOTHI Ipaduka
GbyHKIMH, TIepBas U BTOpas MPOM3BOAHAS (PYHKINHU, TEOMETPUIECKUN H
(bu3MUECKHi CMBICIT TIPOM3BOAHOM, MEPBOOOpa3Has, OMNPEACIEHHBIN
MHTErpall; YMEHHE HaXOIUTh acCHUMOTOTHI rpaduka (GyHKINHM;, yMEHHUE
BBIYHCIIATH  TPOU3BOJHBIE CYMMBI, TIPOM3BEICHUS, YaCTHOTO |
KOMITO3MIMN (YHKIHMH, HaXOAWTh YpPAaBHEHHE KacaTeJbHOH K Trpaduky
(GyHKIMU; yMEHHE HAXOIUTh IMPOW3BOIHBIC SJIEMEHTApHBIX (YHKIWH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO IS HWCCIEAOBAaHUS (YHKIIUH,
HaXOJWUTh HAWOOJNBIINE M HAUMEHBIIWE 3HAUYCHUS (YHKUWH; CTPOUTH
rpad)MKd MHOTOWICHOB C HCIOJB30BAHMEM ammapaTa MaTeMaTHYECKOTO
aHanmu3a; TMPUMEHATh TMPOU3BOAHYIO JUIS HAXOXKICHHA HAMIY4IIETro
pelieHusl B NPUKIAJHBIX, B TOM YHCIIE COLHUAIBbHO-?KOHOMHYECKUX H
¢u3nyecKkux 3a1avyax; HAXOJUTh IUIOMAIN U 00BEMBI (PUTY C TTOMOLIbIO
MHTErpasa; NPUBOAUTH NPUMEPHl MAaTEMaTH4YEeCKOTO MOJECIUPOBAHUS C

noMouIbo AudpepeHnnaIbHbIX YpaBHEHUM




YMenue onepupoBath MOHATUAMU: Trpaduk (GYHKIUH, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIMM, JuHeHHas (yHKIus, KBaJpaTHYHas
byHKIHS, panoHanbHas byHKIIHS, CTENeHHas byHKIHS,
TPUTOHOMETpPUUYECKHE  (YHKLIHUHU, OOpaTHble TPUTOHOMETPUYECKHE
byHKIMM, TIOKa3aTenbHas | Jorapudmudeckas (YHKIUHA, YMEHUE
CTPOUTHh TpaUKH H3YYEHHBIX (DYHKIMHA, BBIIOIHATH MPeoOpa3OBaHMS
rpadukoB (yHKIUH, UCIIONB30BaTh IPAQUKH IS U3YYSHHS POLIECCOB U
3aBHCUMOCTEH, NPU pEIIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3aja4 U3 peaibHOW JKU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU; UCIOJIb30BaTh CBOMCTBA W Tpapuku QYHKIOHHA 1is
pelleHusl ypaBHEHHI, HEPaBEHCTB U 3a/1a4 ¢ MapamMeTpamu; n300pakaTh
Ha KOOPJIMHATHOM IJIOCKOCTM MHOMECTBAa pEIIEHUH ypaBHEHHIA,

HEPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBbIE 3aJaydl pa3HbIX THUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBAPOB U
yCIIYyT, HaJIOTH, 3a/1a4l U3 00JacTH yIPaBJIEHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaAMU); COCTABJISITh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHMIO 3aJa4M, HCCIECAOBATh IOJYYEHHOE pELICHUE U
OLICHMBATh IPaBAOINOAO0HOCTh pPE3YIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHblE CUTyallMM Ha SI3bIKE MAaTEMAaTHKH; COCTaBIISATh BbIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMbl 110 YCIIOBUIO 3aJlayM,
HCCIIE0BaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BaHHUEM almapara

anreOpbl, UHTEPIPETUPOBATH OJYYESHHBIH pe3ynbTaT

YMeHue onepupoBaTh MOHATHIMU: CpeaHee apu(pMeTHIECKOe, MeInaHa,
HauOoJbllee ¥  HAaWMEHbIIee 3HA4YeHHs, pasMax, JUcCIepcus,
CTaHJapTHOE OTKJIOHCHHWE YHCIOBOrO Ha0OOpa; YMEHHE W3BICKaTh,
MHTEPIIPETUPOBATh HMH(OPMALUIO, TPEICTABICHHYI0 B TaOiumax, Ha
auarpamMMax, rpadukax, OTpakarollyto CBOWCTBA PEAbHBIX IPOLIECCOB U
SIBIICHUIA; TIPE/ICTABIATH HH(POPMAIIHIO C TIOMOIIBIO TAOJHII M THarpamm;
WCCIIEIOBAaTh CTAaTHCTUYECKHE MAaHHBIC, B TOM YHCIE C NPHUMEHEHHEM
rpaQuYecKux METOJOB W  JJEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEZIOBATh COBMECTHBIE HAONIOACHUS C TOMOUIBIO  JUArpamMm

paccenBaHus U JIMHEWHOU PErPECCUU

YMeHHe omnepupoBaTh IOHATHUSAMHU: CIyYaWHBIA OIBIT MU CIIy4ailiHOE
COOBITHE, BEPOSTHOCTb CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSATHOCTh C MCIIOJIb30BaHUEM TIpaUuecKUX METO/0B; HPUMEHSThH

(GOpMyIbl CIIOXKEHHUS M YMHOKEHHUS BEpOSITHOCTEH, (opMyiy MOIHON




BEpOATHOCTH, (popmyny bepHyim, komOMHAaTOpHBIE (GaKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBbIX COOBITUI; YMEHHME OIEepUpPOBATH
NOHATHAMM: ClIy4yaillHas BEJIMYMHA, PpACIPEACICHUE BEPOSITHOCTEM,
MaTEeMaTHYECKOe OKHJAHUE, IUCIEPCHA M CTAaHAAPTHOE OTKJIOHCHHE
CllyyallHOH BeNIMYMHBI, (YHKIHUU DACIPENENeHUs U  IUIOTHOCTH
PaBHOMEpPHOT0, II0KAa3aTEJIbHOTO W HOPMAJBHOTO  paclpe/eeHH;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YYEHHBIX pacHpelesIeHud JUis
pelIeHus 3ajay; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOZbl BBHIOOPOYHBIX HCCIIEJIOBAHUH; yMEHUE NPUBOAMUTH MPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCENT B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHoBOK; OumHOM HbIoTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (haKThl U PACCYKICHMS [T pellieHHs 3a/1a4;
OLICHHUBATH BEPOATHOCTH pEaJIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETUPOBATH MOTYyUYEHHBIA Pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYHWHA YW, IUIOCKMM yroul,
JNBYTPAHHBIM yTOJ, TPEXTPAaHHBIA YroJ, CKPEIIMBAIOLIMECS IPSIMBIE,
MapajuIeIbHOCTh U NEPHEHAUKYIAPHOCTh MPSMBIX M IUIOCKOCTEH, YroJl
MEXKIy INPSMBIMHU, YroJI MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCIIOIb30BaTh IIPU
peleHNH 3aJa4 M3ydeHHble (DAKThl U TEOpEeMbl IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIEr0 MHpa; CTPOHUTH
MaTEMaTHYECKHE MOJEIN C TIOMOINBIO TI'E€OMETPUYECKHX IIOHATUH H

BCJIMYHH, pCIIAaTh CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4Yr
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YMeHHe onepupoBaTh MOHATHIMH: TUIOMIAIL QHUTYPBI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MMPAaBHJIBHBI MHOTOTPAHHUK, CEUYCHHE MHOTOIpaHHHKA,
KyO, TapajuieNienunea, npu3Ma, nupaMmuna, (Gurypa W TOBEPXHOCTH
BpalleHus1, IMWIMHIAP, KOHYC, map, cdepa, miomanas chepsl, IIOoNaib
MOBEPXHOCTH THPAMHIIBL, TPU3MBI, KOHYca, LWINHApA, 00BEM KyOa,
MPSAIMOYTOJIBHOTO IMapajuIesielniena, NUpaMUAbl, TPU3MBI, LUJIUHIPA,
KOHYyca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHHUs KOHYCa W IMIMHAPA,
napajyjielibHble OCH WM OCHOBaHHWIO, CEUEHHUE Iapa, IUIOCKOCTb,
Kacawomasics chepsl, MUIMHApPA, KOHYCa; yYMEHHE CTPOUTHh CEUYCHHE
MHOTOIpaHHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPBI U MOBEPXHOCTH

Bpalll€CHUs, UX CCUYCHUA, B TOM YHCJIC C IIOMOIIBIO 3JICKTPOHHBIX CPCACTB;




yMEHHE MPUMEHITh CBOWCTBA F€OMETPHUUECKHUX (UTYpP, CAMOCTOATEIHHO
(hopMynUpOBaTh OMpEEICHNUs U3Yy4aeMbIX (PUTYp, BBIIABUTATh TUIIOTE3BI
O CBOMCTBax W MPHU3HAKAX IeOMETpHUYecKuX (puryp, o0OCHOBBIBATH WU
OlpoBepraTh HUX; YMEHHE INPOBOJUTH KiIacCUPUKAUIO QUryp IO
pPa3IUYHBIM IpPHU3HAKaM, BBINIOJIHATH HEOOXOJIMMBIE JIOMOJHUTENIbHbIE

MTOCTPOEHUS
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YMeHue onepupoBaTh TOHATHUSMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
napayieNIbHbIA TEPeHOC, CHMMETpPHsSI Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOA0OMSA, TOAOOHBIE (QUIYPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJO0OHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHTEKTYpe; HCIIOJIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS
MpU pElIeHUH 3a7a4; HaXOJIUTh TeOMETPUYECKHE BEIWYMHBI (JIJIUHA,
yroj, IUIOMAAb, OOBEM) TPU pEIICHWH 3aJa4 W3 JPYruX YUeOHBIX
MPEIMETOB M U3 PEaTbHOMN JKU3HU; YMEHHE BBIUUCIISATH T€OMETPUUYCCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIIaab, OOBEM, IJIOMIAb IMOBEPXHOCTH),
UCTOJB3ysl HM3Y4YCeHHBIC (DOPMYJIBI M METOABI, B TOM YHCIE: TUIONIAIb
MTOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCa, IIWINHJIpA, TUIOMaab chepsr;
00BEM Ky0a, TIPSMOYTOJIBHOTO Tapajuiefienuneia, TUPaMUIbl, MPU3MBI,
IIMHApA, KOHYyca, IIapa; yMEHHWE HAXOAWTh OTHOIICHHE OO0OBEMOB

NoA0OHBIX HUryp
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YMeHue onepupoBaTh NOHATUSIMU: MPSAMOYTOJIbHAsL CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha 4YHCIO, Pa3lOkKEeHHE BEKTopa Mo 0a3ucy,
CKaJsipHOE TIPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YrOol MEXKIY
BEKTOpPaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPIWHATHBIA METOJ
JUISL peLeHUs] TeOMEeTPUYECKHX 3ajady M 3a7ad JpYrux ydeOHBIX

npeamMEeTOB
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VYMmenue BbIOUMpAaTh NOAXOASIIMM METON Ui peleHUs 3aladi;
IIOHUMAHHAE 3HAYMMOCTM MAaTEMaTUKH B W3Y4EHUU IPUPOJIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M  SIBICHHW; YMEHHE pPaclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHME IIPUBOJIUTH
IIpUMEPbl  MAaTEMAaTHYECKUX OTKPBITUHA POCCHMCKOM M  MUPOBOU

MaTeMaTUYECKOU HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nesnsie yncina. [IpusHaku 1e1uMoCTH LebIX Yuce
19 Panuonanenele  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JpoOH, TIPOLIEHTHI,
' OeCKOHEYHBIC IEPUOTUIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypalbHOW cTeneHu. JleficTBUs ¢ apupMeTHUEeCKUMU
' KOPHSIMH HAaTypaJIbHOM CTEIICHU
14 Crenens ¢ nensM nokazateseM. CTeneHs ¢ palluOHAJIbHBIM NoKa3aTeneM. CBolicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnunbie ¥ HaTYpaJIbHBIE JTOTapUPMBbI
JHevictButenbHble  4ucia. Apu(pMETHYECKHE ONepaluul C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, TPUKHUIKA M OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommnekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckrue ypaBHEHUS
2.4 [NokazaTenbHbIe U JTOTapUPMHUUECKUE YPaBHEHHS
2.5 Lesnbie u 1poOHO-paIOHANIbHBIC HEPABEHCTBA
2.6 HppanyoHanbHble HEPABEHCTBA
2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaenuTens MaTpHILIbI
3 OyHKIMU U TpaduKu




OyHkius, cnocoObl 3amanus (yHkuuu. I'paduk ¢ynkumu. BizanmHO oOpaTHBIE

3 dbyakuuu. YétHple n HeuéTHBIC QyHKIMH. [lepuogndeckue GyHKIMH
O6nacTe ompeneneHuss W MHOXECTBO 3HaueHWH QyHkiuu. Hymm dyHkmmm.
39 [MpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIWH.
' MakcumMymMbl 1 MHHUMYMBI (QyHKnud. HamOoinbliee u HauMeHbIEe 3HAYCHUE
(GYHKIMM Ha TPOMEKYTKE
33 Crenennast (yHKIIMS C HaATypalbHBIM M IETBIM IOKazatenem. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Toka3atenbHas u norapudmuyueckas GyHKIUN, UX CBOWCTBA U rpaduku
35 Toukum paspeiBa. AcuMmnToThl TpadukoB dyHknuid. CpoiicTBa  (QYHKIHM,
' HENPEPHIBHBIX HA OTPE3KE
3.7 TlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs MOCIEN0BATEILHOCTEN
3.8 Apupmerrueckast ¥ reoMeTpudeckas nmporpeccun. @opmyra CI0XXHBIX MPOLEHTOB
4 Havana maTemaTHueckoro aHaimsa
4.1 [IpousBonnas Gpynkuuu. [Ipon3BoiHbIE IeMEHTAPHBIX (YHKIUN
[lpumeHeHre NPOU3BOAHON K HCCIENOBAaHUIO (YHKIMIA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxokneHre HanOOoNbIIero U HaUMEHBIIIETO 3HAYCHUS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Muaterpan
) MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu Haj MHOkecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposatHOCTb U cTaTHCTHKA
6.1 OnucarenbHasi CTAaTUCTUKA
6.2 BepostHOCTE
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [TpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOrpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLIEHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anredpa ¥ Hadajla MaTeMaTUYE€CKOr0 aHaIn3a, FTeOMEeTpHsl.
I'eometpus, 10-11 knaccwl/ Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u

1p., AxunonepHoe odiiectBo «M3aatensctBo «lIpocBernienre»

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



