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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpus» 06a30BOro YpOBHS s
oOyuatomuxcst 10-11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEIHETO 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWM, NPEABABIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIMH POCCHUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYnBaeT OBJIAJICHUE KIIFOUCBBIMH KOMIICTCHIIUSMH,
COCTaBJISIIOIIIMIMHU OCHOBY JIJII CaMOpPA3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00yYaroUIXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTp yueOHOro Kypca TIe€OMETPHUM Ha YpPOBHE CPEAHEro O0OIIero
oOpa3zoBaHusi OOYyCIIOBJIEHA MPAKTUYECKONM 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEJAMETHBIX PE3YJbTATOB OOYyYEHHsS] T'€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTug oOydaronuxcsi, GopMuUpoBaHUA (PYHKIMOHATBLHOM MaTeMaTU4YeCKON
IrPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3BuTue y oOydaromuxcs
NPABWIbHBIX TPEJICTABICHUNA O CYIIHOCTH M MPOUCXONKICHUU T€OMETPUUECKUX
abCTpaKIMii, COOTHOIIEHUH PEAIbHOI0 M HUICAIBHOr0, XapaKTepe OTPaKEeHHs
MAaTEMATUYECKOW HAYKOW SBJIEHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOIO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUS
yYalllUXCsl, a TaKKe KayecTB MBbIIUICHHS, HEOOXOIUMBIX JMJId aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomeTtpust gBisieTcsl OMHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak OOECHeYMBAET BO3MOXXHOCTh HU3YYEHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAINPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MpIIIeHUE, (GOPMHPYEMOE MPH H3YYEHHUH OO0YYaIOIUMHUCS
MOHATUIHBIX OCHOB F€OMETPHUM U IIOCTPOCHHUH LIETIOYKU JJOTUYECKUX YTBEPKICHUI
B XOJI€ pEHICHUS TeOMETPUYECKUX 3a/lady, YMEHHE BBIJIBUTaThb W OINPOBEPrarhb
TUIOTE3bl HEMOCPEACTBEHHO HCIONBb3YIOTCA MPU PEIICHUU 3a/1ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UI'PAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX AESATENbHOCTU 4enoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMaIbHOro ObITHA, (opma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCHEUIHOTO MO3HAHUS W AKTHUBHOTO
npeoOpazoBaHus  AeWCTBUTEIbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu OOBENMHAET pa3Hble BUABl y4eOHONM H TPYIOBOM NEATEIHLHOCTH,
ABJISIETCSI OJIHUM W3 MPO(ECCHOHANBHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7aya (GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTH OOpa3HOIO MBIIUIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKOW JEATENBHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

Llens ocBoeHus mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOLIEKYJIbTYPHOE pa3BUTHE
oOyvaromxcs  4epe3  00ecrieueHHEe  BO3MOXHOCTH  NPUOOpPETEHUs  H
WCMOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W  JCHUCTBUI,
crenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
M0 CHELHAIBHOCTSM, HE CBA3aHHBIM C MPUKIIATHBIM UCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE NpeIHa3HA4Y€HA i
o0yJaroluxcs CpeHeN IIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHHM
Ha YpPOBHE OCHOBHOI'O oOmIero oopasoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MATEeMaTHUYECKHUE YMEHHUS, CBA3aHHBIC
CO crneuu@uKod TreoMeTpUrM M HEOOXOAUMBIE ISl KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh I€OMETPHIO Oosee
rIIyOOKO, €clii B JajdbHEHIIEeM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JAESTENbHOCTH.

JlocTukeHrne 1ea OCBOEHHs MpOorpaMMbl OOECHEYMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMud  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a3oBoM ypoBHEe B 10—11 kiaccax sBIsitoTCS:

e (opMupoBaHue MNpPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME MpPEACTaBICHUS O MHOIOTPAHHHMKAX M TeJaxX BpallleHus
KaK O BaXHEHIIMX MaTeMaTUYECKHX MOJEISX, MO3BOJISIONIMX OMUCHIBATDH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIETO MUPA;

e (QopmMupoBaHuMe yMEHHsS pacno3HaBaTb Ha YepTEXKax, MOACIAX MU B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHS Ha M300paMEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopmMupoBaHMEe yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTPaHHHUKAX W TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEHIeHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpoBaHWE yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbIE
pacCykKJeHUsT B XOJE pEUIeHUs CTEPEOMETPHUYECKHX 3aJad MU 3a1ad ¢
IIPaKTUYECKUM COEPIKAHUEM;



e pa3BUTHE UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOydJarommxcs, IO3HABaTEIbHOM  aKTUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIILIEHUS;

e (opmupoBaHue (GyHKIIMOHAIBHOM rPaMOTHOCTH, pENEeBaHTHOU
F€OMETPUU: YMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WU3YUYEHUHU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OPMYIMpPOBATH HUX HA S3bIKE
Ir€OMETPUU U CO3/1aBaTh T€OMETPUUYECKHE MOJENH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKUM anmapaT sl PEUlIeHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HUHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YIbTATHI.

OTnMYnTENBPHON OCOOEHHOCTHIO MPOrpaMMbl SABIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAyaJle €ro H3y4yeHus 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHM30BaHHAs padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JaJIbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTbH NMPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIlUXCA B Kypce CTEpPEOMETPUM MPOBOAMTCS 3a CYET peUIeHus 3a7ad Ha
CO37aHME  TPOCTPAaHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a TPOBOJUTCS C ONOpPOM Ha
HarJIIHOCTh, @ OIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSAX OTBJICYECHHS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAEP/KaHNU.

OcHoBHbBIE cozaepikarelibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBEY». DOPMUPOBAHNE JTOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUAM, HO M IO TOJaMm
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero 0oOpa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOEHHUs paboueil MporpaMmbl, pacnpeAes€éHHbIM MO ToJaM OO0ydeHwUs,
CTPYKTYpUPOBAaHO TaKUM O0pa3oM, 4YTOObI OBJIAJICHUE TI'E€OMETPUUYECKUMHU
HNOHATUAMHU Y HaBbIKAMU OCYUIECTBIISIOCH MOCJIEAOBATEIBHO U MOCTYHATEIBHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX IMPEICTABICHUN OO0YyYaroIIUXCs, pacluupss U
yriyosss e€, 00pasys MpoYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpum orBoaurcs 2 yaca B Henenmo B 10 kinacce u 1 gac B
Henento B 11 kiacce, Bcero 3a ABa roja o0ydenus - 102 yueOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajuleNIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IAPAIUICIBbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTH. YTJBI C
COHAIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBONCTBA
napajiebHbIX TUIockocTel. [lpocrteiimue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE IMAPAJUIEIBHBIE W IEPINEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IIIIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JHMHEWHBIM yroJa JBYTPAHHOIO  yrIJja.
IleprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBINYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronsHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienunel 1 ero coucrsa. [lupamupma: n-yrosibHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCeuéHHass nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. lIpaBuiibHbIE
MHOT'OTPAaHHMKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBWIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYrojbHAsA NUPaAMUAA W MPaBUIbHBIN
terpasap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap v ukocasap. CeyeHns Npu3Mbl U TUPaAMUIBIL.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpPaMHJax, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Brrluucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OuaroHainu, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTU TMPABUWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMuibl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

11 KITACC

TeJia Bpalenus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue IUAJTUHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEPXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yolas W OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTH. KOoHyC: ocCHOBaHME U BepliliMHA, 00Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3auMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeiactsus u3z He€. OObEM LMIMHIPA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEll.

Ceuenusi mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PaziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWCTBUIl ¢ Bekropamu. lIpsMoyronbHas cuctema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOoJd MeXIy Bekrtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpsMbIMUA M THIOCKOCTSAMHU. KOOpJIHHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



INNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOTro TMpeaMeTa
«MaremaTnka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUHUCKOr0 OOIIEeCTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxKaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C HX
(YHKIUSIMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUHUCKONM MAaTeMaTU4eCKOU
LIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHXEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTn4ecKoe BOCUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 370pOoBOro u 6e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUH BCEW J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1ady MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYpPhI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU Jid pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUMN JJIsl OKPY KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM  IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEUYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO W HCCIEAOBATENIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHLIMU 0eUCTBUIMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA Jis OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmyIUpoBaTh U  MNPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUIX;



npemyiaraTh ~ KPUTEpPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATETHLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpATh CTHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTebcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUs, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 3a1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHbopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATLHBIX HABLIKOE 00)UAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ OOCY>KJeHHs 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIOra, OOHapy»uBaTh paziMyUMe U CXOJCTBO MO3ULUH; B
KOppEKTHOH popme GpopMyITupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJIHOM U
WHANBHUIYAIBHON paOOThI MPHU pElIeHNH YIeOHbIX 3a/1a4; MPUHUMAThH IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)eHUsA, 0OOMEH MHEHU,
«MO3TOBBIE IITYpPMBD» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 pEIIeCHUS
C Y4ETOM MMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pedJeKCUu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3aa4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIH W YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE paCIOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yIjla; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI U HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIILHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupunupoBatp ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOIPAHHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEJIOB.

Ctpouth ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIMOJHSTh
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAUTUYECKWE METOIbl MpPU PEHICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 337a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3iiaM Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBbIE AHAMTUYECKHE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS OPSIMBIMH, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IUIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PelIeHUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHsaTs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh NMONMY4YEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3WPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMAaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoiasbusie | IlpakTuyeckue
n/n NPorpamMmsl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
bubnnoreka [IOK
! Baenerue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209¢37
) [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh MPSIMBIX U MIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepnieH UKy IAPHOCTD NPSIMBIX U 12 bu6muoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
4 VYTIubl MeXAy NPSAMBIMU U IUNIOCKOCTSMHU 10 1 hitps://m_edsoo /] €209e37
Bbubnuoreka [JOK
> MrororpanHHui 1 ! https://m.edsoo.ru/1¢209e37
N bubnuoreka [JOK
6 OOLEMEI MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: ceueHusi, pacCTOSHUS U YTJIbI 4 1 brbmmorexa [TOK
P ' b y https://m.edso0.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoxka Konrpoiasbnsie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcsbl
OCHOBHBIE TIOHSTHS CTEPEOMETPHUU:
TOYKA, MpsiMasi, TNIOCKOCTb,
npoctpaHcTBo. IIpaBuna
06D A DHCVHKA 1 bubmuoreka [JOK
u KEHUS HA PUCYHKaX:
p pucy N https://m.edsoo.ru/aecc77¢cd
M300paKEeHHsI TUIOCKOCTEH,
napajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
IlonsTHA: Iepecekaromuecs
OCKOC epeceKarouec a 1 bubmmorexa [IOK
MJIOCKOCTH, TI KaOIIUEeCs TpsiMast
> 1P P https://m.eds00.ru/2d8a9¢99
U TUIOCKOCTD
[lonsiTHA: epecekaronecs
OCKOC epeceKaroIuec a 1 bubmmorexa [JOK
MJIOCKOCTH, TT KAOIIUECs TIPsIMast
> 1P P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
[TonsiTe 06 akcHOMaTHYECKOM
0CTpOE CTEpPEOMeE aKCuo 1 Bubmmorexa [JOK
MOCTPOCHUU CT METPHUU: aKCHOMBI
p p P https://m.edsoo.ru/OccScéfe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcHOMaTHYECKOM
bu6mmoreka [IOK
MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI 1

CTCPCOMETPHU U CICACTBUA U3 HUX

https://m.eds00.1u/239¢8cb4

[MoasaTHE 00 aKCMOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUHU: aKCHOMBI

bu6mmoreka [IOK
https://m.edsoo.ru/65¢6b106




CTCPCOMETPHU U CICACTBUA U3 HUX

[MoasaTrEe 00 aKCMOMATHYECKOM

bu6mmoreka [JOK

7 IIOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
p p P https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
3HAKOMCTBO C MHOT'OI'paHHUKAMU,

2 n300pa’keHre MHOTOIPAaHHUKOB Ha bubnuoreka LIOK
PUCYHKaX, Ha MPOECKIIMOHHBIX https://m.edsoo.ru/a63959%ed
yeprexax
B3aumHoe pacnosioxkeHue NpsiIMbIX B

9 IIPOCTPAHCTBE: MepeceKaroIumecs, bubnuorexa LIOK
rapajulelIbHble M CKpELMBAIOIINECS https://m.edsoo.ru/1a2520f6
psiIMbIE
[TapannienbHOCTh NPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE:

10 napajuiejbHbIe MPSMbIC B bubmmorexa [JOK

p p . https://m.edsoo.1ru/93ad36b3
MIPOCTPAHCTBE; MAPATIICIBHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U

1 IJIOCKOCTEW B IPOCTPAHCTBE: bubnuorexa LIOK
[TapaienbHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH

12 VYTIi1bl ¢ cOHanpaBIEHHBIMU bubnuoreka [JOK
CTOpOHAMH https://m.edso00.ru/9f4071b9

13 VYron mexay npsiMbIMU B bubnmoreka [[OK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862

14 VYron Mexay npsiMbIMU B bubnmoreka [JOK
[IPOCTPAHCTBE https://m.edso00.ru/2935a9a0

15 [TapannenbHOCTb MIOCKOCTEN: bubnuorexa [JOK




mapauiCJIbHbIC IIIIOCKOCTH

https://m.edsoo.ru/2e18f255

bu6mmoreka [IOK

16 Caoii 7
BOMCTBA MapajuIeTbHbIX MIIOCKOCTEH hitns://m.edsoo r/e504d656
Kontponbhas pabota no teme
17 "[IpsiMBbIE M TUIOCKOCTH B bubnuorexa [JOK
npocTtpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSMBIX U TJIOCKOCTEH"
[Tpocreiinre npocTpaHCTBEHHBIE
18 (bgr bl Ha nnolzxo?;n' TeTpan, bubmmorexa [JOK
P - TETPasIp, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
HavanbHbie cBeneHust 0 Kyoe u
19 nupamMuzie, uxX pa3BEPTKH U MOJICIH bubmmorexa [IOK
DAMUIE, HX pasBep ACIH. https://m.edso0.ru/b30dff38
CeueHust MHOTOTPAHHUKOB
HauanbHbie cBeneHus o Kyoe u
20 MApaMUE, UX PA3BEPTKU U MOJEITHU bubmmorexa [IOK
DAMHIE, 1X passep ACIH. https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOIPaHHUKOB
bubmuoreka [JOK
21 I1 i
OCTPOCHIE CeHCHIH https://m.edsoo.ru/1d434d0f
bu6nmoreka [JOK
22 I1 7
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
[leprieHAMKYASAPHOCTD NPAMOU U
23 HJ'I(I))CKOCTI/I'}II'IG pneH WK IJ)'ISI HbIE bubmmorexa [IOK
- MCPTICHIMKY AP https://m.edsoo.ru/b19f6asd
MpsiMbIE B IPOCTPAHCTBE
24 ITpsimble napasuieabHbIE U bubnuorexa LIOK
MIEPIEHIUKYJIISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsiMble mapasiesnbHble U bubnuoreka [JOK
NEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipr3Hak nepneHIuKyJISIPHOCTH bubmuorexa [JOK




HpHMOﬁ U IINIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Tpu3Hak neprneHuKyJISpHOCTH

bu6mmoreka [IOK

27 MO H ILTOCKOCTI https://m.eds00.ru/79165d1
p S
73 Teopema o npsMoit bubnuorexa [IOK
NEPIEHANKYIJISIPHON IIJIOCKOCTH https://m.edso0.ru/635¢5087
79 Teopema o npsmMoi bubnuoreka [JOK
NEPIEHANKYIJISPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsmoi Bubmorexa OK
30 . https://m.edsoo.ru/7d18834
NepPHEHANKYISIPHON MIIIOCKOCTH b
[lepnenuKyIsip U HAKJIOHHBIE!
b K
31 PacCTOSIHUE OT TOYKH J0 IUIOCKOCTH, nosmoreka O
§ https://m.edsoo.ru/33¢477d3
paccTosiHue OT MPSAMOU JI0 TIIOCKOCTH
[lepnenauKyIsip U HAKIOHHBIE!
b K
32 pPaccTOsTHUE OT TOYKH JO MJIOCKOCTH, nommorexa L0
g https://m.edsoo.ru/66fefadd
paccTosTHUE OT MPSIMOM 10 TIIOCKOCTH
[lepnenauKyIsip U HAKJIOHHBIE!
bu6 OK
33 pPacCTOsTHUE OT TOYKH JO MJIOCKOCTH, nommoreka L
g https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSIMOM 10 MIIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:
bubnuoreka [JOK
34 paccTOsIHUE OT TOYKH JI0 ITIOCKOCTH, htlf H/I;I T CI; & Idbee2b
o pS://m.edS00.1u €€ C
paccTostHUE OT MPSAMOM 0 MIIOCKOCTH
VYTIbl B IPOCTPAHCTBE: YIOl MEXIY bubmorexa HOK
35 . https://m.edso0.ru/6b61b2b
MPSIMOI U TIOCKOCTBIO 4
36 JIByrpaHHBIN yroJl, TMHEHHBIN yIroil bubnuorexa LIOK

JIBYTPaHHOTO yTJia

https://m.edsoo.ru/5fa0b3ce




JIByrpaHHbIN yroJl, TMHEUHBIA yTroJI

bubmnoreka 1IOK

37
JIBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
IlepneHIUKYIISIPHOCTE IIJIOCKOCTEN:
38 I I/II)SHaK neyneg NKYJISIPHOCTH OBYX bubmorexa LHOK
p up AKY AP By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneHIUKYIISIPHOCTD MJIOCKOCTEH:
39 I I/I:3Ha1< neyneg HUKYJISIPHOCTH JBYX bubmoreia HOK
p Up AKY AP By https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHIUKYIIPHOCTD INIOCKOCTEHN:
40 m II/:?,HaK neyneg HUKYJISIPHOCTH JIBYX bubmoreia HOK
P Vp AP HBY https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEpHIEHAUKYIIIPAX bubmnorexa [IOK
p p P JIMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHIUKYIIIPAX bubmmorexa [IOK
p p P JIKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHEeHINKYIIpaX bubmorexa LOK
p PEX HCPICHANKY AP https://m.eds00.ru/9f246736
KoHnTtposnbHas paborta 1o temam
44 "[leprieHAUKYASIPHOCTD MPSMBIX U bubnmoreka [JOK
wiockocTe" u "Yriuel Mexay https://m.edsoo.ru/5b971ef3
NPSMBIMH M TUIOCKOCTAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOT'PaHHHKA,
45 BBITYKJIBIE U HEBBITYKIILIE Bubmiorexa OK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHHUKH; pa3BEPTKa
MHOT'OTPaHHHUKA
46 [Ipu3ma: n-yronapHasi npu3Ma; TpaHu U bubnuoreka [JOK

OCHOBAHMA IIPU3MBEIL, IIPpSAMad U

https://m.edsoo.ru/b4ad63ad




HAKJIOHHAA IIPU3MBI; OoKoBasg U
MMOJIHAsA MOBEPXHOCTH IIPU3MBI

[Tapamrenenunen, NpsMOYTOIbHBIN

bubmnoreka IJOK

47 napa’suiesienuIe]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Tupamuja: n-yroyibHas Nupamuja,
IPaHU U OCHOBaHUE NMUPaMUJIbI;
48 OOKOBas U MOJIHAS IOBEPXHOCTh buommorexa LIOK
. https://m.edsoo.ru/fblcd0as
MUPaMUJIbL; IPaBUIIbHAS U yCeUEHHAs
nupaMua
[TpaBrIIbHBIE MHOTOI'PaHHUKHU:
MOHSATHE IPABUIIBHOTO

49 MHOTOTPaHHUKA; TPaBUJIbHAS TPU3Ma bubnnorexa [JOK
U IIpaBWIbHAas IMPAMUA; [IpaBUIIbHAS https://m.edsoo.ru/074c8865
TpeyrojbHasi MupaMuaa u
IIPAaBWIBHBIN TeTpasap; KyO
IIpencraBieHue o NpaBUIbHBIX

50 MHOTOTpaHHHMKaX: OKTa’ap, Bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKA3P U UKOCABIP.
CumMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubnuoreka IIOK
CUMMETPUU B IUPAMULAX, https://m.edsoo.ru/b9e777d9
napajuleJIenue1ax, IpaBUIbHbBIX
MHOTOTpaHHHMKaX
Boruncnenue 3meMeHToB

52 MHOT'OI'paHHHMKOB: pE€Opa, TuaroHasy, bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
YTIIbI
53 [Tnomanb 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK

https://m.edsoo.ru/37d8415




MOJTHOM TOBEPXHOCTH MPSMOM
MPU3MBL, TUIOIIA/Ib OCHOBAHUH,

7
TeopeMa 0 OOKOBOI MOBEPXHOCTH -
MPSMON MPU3MBbI
[Tnomanp 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPAaBUILHOM
54 NUpaMUJIbl, TEOPEMA O TIIOIIAIN bu6morexa TIOK
p 51 - Te0P HI a . https://m.edso00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
MTUPAMUTBI
55 KonTponbHas pabota no teme bubnuorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5¢04
" bubnuoreka [JOK
IT
36 onsTHe 06 00nEme https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
57 O0BéM nupamub! https://m.edsoo0.ru/235171b
3
N bubmuoreka [JOK
>8 OOBEM mpam LI https://m.edsoo.ru/f47dfefd
N but6mmoreka [JOK
39 OOBEM nipamu b https://m.eds00.ru/79¢10312
N bubnuorexa [JOK
60 OOBEM mHpami LI https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O0BEM TTPU3MBI https://m.eds00.ru/7985360
8
N bubmuoreka [JOK
2
6 OOBEM npH3MbI https://m.edsoo.ru/1e053890
63 O06BEM IpU3MBI bubmmorera [JOK

https://m.edsoo.ru/482d3f51




KonTponbhas pabota no Teme

bubmnoreka 1IOK

o4 "OO0BEMBI MHOTOTPAaHHUKOB" 1 https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIEHNE

65 cHUCTeMaTH3alus 3HaHH. | bubmuoreka [JOK
[TocTpoenue ceuenunii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpenue, 06001IeHNE
cHucTeMaTu3alus 3HaHH.

66 Brruncnenue paccTosHUN: MEXTY | bubnuoreka LIOK
IBYMsI TOYKaMH, OT TOYKH 10 IPSIMO, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIUBAIOIIMMHUCS TIPSIMBIMHU

Bbu6morexa [JOK

67 Hrorosas konTpoTLRAs padoTa ! https://m.eds00.ru/b9146bcO
[ToBTOpenue, 0600IIeHNE
CUCTEMaTH3als 3HaHUM.
Beluucnenue yrioB: MExX1y

68 CKPEIIMBAOIIUMHUCS TTPSIMBIMH, 1 bubmmorexa HOK

MEXIY MPSIMOM U TUIOCKOCTBIO,
JByTPaHHBIX YIJIOB, YIJIOB MEXITY
IUIOCKOCTSIMHU

https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



