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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepaibHOTO
roCcyZIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, WU TPATUIUA POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecriednBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMU,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEIMETHBIX PE3YyJbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIMOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUEOHBIX AUCHUILIMH. Pa3BuTre y oOydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH U MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJbHOIO0 W WJICATIbHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUYE€CKOr0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OMHMM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOiiero oOpa3oBaHuUs, Tak Kak OOECIeYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HAIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, GOpPMHUPYEMOE TPHU HM3YUYCHUH OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJIe¢ pEIICHUS TCOMETPUYECKUX 3ajJilady, YMEHUE BBIJBUTaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCcEeX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U aKTUBHOIO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEAMHSET pa3Hble BHJABl y4YEOHOM U TPYAOBOM JIEATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHAIBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmupoBaHus y O0OydYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieo0Opa3oBareIbHOe U OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHNs 00pa30BaHUs
0 CTENUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HA4YeHa s
00yyYaroImmXxcsl CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUIN
Ha YpPOBHE OCHOBHOTO 001ero odpa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBS3aHHBIC
co crnenuduKkod TEOMETPUHM U HEOOXOIUMBbIE Uil KU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJdbHEHIIEeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHATBHON JESTENHHOCTH.

JlocTKeHHEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHMS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax sSBISIFOTCS:

- (hopMHpOBaHHUE TIPEACTABICHUS O TEOMETPUU KaK YacCTU MHUPOBOU

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

- (hopMUpOBaHME MPEACTABICHUS O MHOTOTPAHHHMKAX U TejaxX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENSAX, MO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

. (hopMupoBaHHE YMEHHS pPaclO3HABaTh Ha dYepTekKax, MOJEIAX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

- OBJIAJICHUE METOJIaMU PEIIEHUs 3a]a4 Ha MOCTPOCHUS Ha M300paKeHHSIX
MIPOCTPAHCTBEHHBIX PUTYD;

. (hopMUpOBaHME YMEHHsS OIEPUPOBATH OCHOBHBIMU TOHSATHUAMH O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUSI U UX OCHOBHBIMU CBOMCTBaMU;

. OBJAJIEHWE  aJITOPUTMAMH  pELICHHS]  OCHOBHBIX  THUIIOB  3ajiady;
dbopMHpoBaHHEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbBIC
pacCcyXJeHUs B XOJI€ pEIICHUS CTePEOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

- pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommMxcs, IO3HABaTEIbHOM  aKTUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



- (hopMHupoBaHUE byHKIIMOHATBHOU IPaMOTHOCTH, peJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS T'E€OMETPUUYECKHX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl PelIeHUs TNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTnUYUTEN HOM OCOOEHHOCTHIO MPOTPaMMbl SIBJSIETCSI BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro M3Yy4YeHWs 3a7ad, pPEIIaEMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIIeHUs 3aaad Ha
CO3JaHME€  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOAUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHME O00pa3soM — B YCIOBUSX OTBJICYECHHS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COJIEPKAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«Mmnororpanaukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercas HE TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMMmbl, pacHpeleN€éHHbBIM 10 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTaBICHUN O0Yy4aloUIMXcs, pacliupss U
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 4yaca B Henenmo B 10 kinacce u 1 gac B
Hememo B 11 kiacce, Bcero 3a aBa rojga oOydenus - 102 yuyeOnbix uvaca. B 10
Kjacce — 68 yacoB B roj (B HeJento 1 yac — OYHbIE AUCTAHIMOHHBIE 3aHATHUS U 1



gac — caMoCTOsTeIbHasT padoTa ydamuxcs ¢ mocieayromumM off-line koHTposem
YUUTENIEM U 0O0CYKIECHUEM BBITIOJIHEHHSI pa0OThI ¢ yyaliuMucs B on-line pexume),
B 11 knacce 34 yaca B roj (B Hefento 1 4ac — OUHbIE TUCTAHITMOHHBIE 3aHITH).



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
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elicCmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHLIMU 0eUCTBUIMU.

1)  Vnusepcanvuvie  nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gdopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 ooOyuanwuxcs (oceoenue
Memo008  NO3HAHUSL  OKpyXycarmuwjezo  Mupa;  NpUMeHeHue  J0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

- BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA Jis OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

- BOCHPUHHUMATh, (GOPMYJIUPOBATh M  NPeoOpPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

. BBISIBIISITh ~ MaTeMaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUIX;



npemyiaraTh ~ KPUTEpPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

. JIeNIlaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

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

. BbIOWpaTh croco0 pemnieHus y4deOHOU 3amaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTebcKue AeiicTBUS:

- MCTOJIb30BaTh BOMPOCHI KAaK HCCIIECOBATEIHCKANA MHCTPYMEHT TO3HAHUS;
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

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

- CaMOCTOSATENILHO (OPMYIHPOBaTH 000OIIEHHS U BBIBOABI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUs, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

. TIPOTHO3WPOBATH BO3MOXKHOE DPAa3BUTHE IMPOLECCa, a TAaKKE BBIIBUTAThH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

. BBIABJIATH Je(UIHUTHI WH(DOpPMAIUHU, NAaHHBIX, HECOOXOMUMBIX JJII OTBETA
Ha BOTIPOC U ISl PEIICHUS 3a1a4H;

. BbIOMpaTh  WHGOPMANMIO W3  WCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

- CTPYKTYpHUPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

- OLICHUBATh HaAEKHOCTh uHbopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KoMMyHuxamueHnwvle Oeucmeus, 00ecnedusarom

cpopmMupo8aHnoCcms COYUATLHBIX HABLIKOE 00)UAIOUUXCHL.

OO0menne:



v

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:

v

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.

Vuueepcanvnvie  pecynamuemnvie  Oeuicmsus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

v

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

CaMOKOHTPOJIb:

v

BJIAJCTh HAaBBIKAMU I[103HABATEJIbHOW pedJeKCUu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEHICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



- OLICHMBATh COOTBETCTBHUE pe3yJibTaTa LEJId M YCIOBUAM, OOBSCHATH
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.

11 KVIACC

OmnepupoBaTh TMOHSATUSMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromme
HWIMHAPUYECKON  TMOBEPXHOCTH;  IIWIIMHADP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLIECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpalleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbruncnasTh COOTHOLIEHHUS MEXIY IUIOMAIIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o6paxaTh u3yyaeMble (PUTYypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEeACTABICHHYIO HA 4YepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSCHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHATh NpaBuiIo napasuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJsIpHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumeHnsaTh reomerpuueckue (axkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreiimne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemwlare 3amaum Ha [I0KA3aTeNIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHssI
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IppuMeHsaTs NpoOCTEHIINE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

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

[IprMeHATh MONMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAIBbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

Ne n/n

HaumeHnoBaHue pa3/iesioB U TeEM
NPOorpamMmbI

KoanyecTBO 4acoB

JIEKTPOHHBIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypcebl

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThI

Beenenue B crepeoMeTpurro

10

PO https://resh.edu.ru/
O6pa3zoBarenbHas

miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxonpHBIN KypC
"I'eomeTpus - 310 npocto"
http://moodle.kras-do.ru/cours
e/view.php?id=589

IIpsiMBIE ¥ TUIOCKOCTU B IPOCTPAHCTBE.
[TapamiensHOCTh NPSIMBIX U IUIOCKOCTEN

12

PO https://resh.edu.ru/
O6pa3oBarenbHas
iatpopma LECTA
https://lecta.rosuchebnik.ru/
IIxoJBHBIN KypC
"T"'eomeTtpus - 310 mpocTo"

http://moodle.kras-do.ru/cours
e/view.php?i1d=589

[TepieHANKYIAPHOCTD MPSMBIX U
IJIOCKOCTEN

12

PO https:/resh.edu.rw/
O6pa3zoBarenpHas
iatpopma LECTA
https:/lecta.rosuchebnik.ru/
[ITxonpHBIN KypC
"T'eomeTpus - 310 npocto"

http://moodle.kras-do.ru/cours
e/view.php?id=589

Vsl MCXKAY NPSAMBIMHA U INIOCKOCTAMUA

10

POIII https:/resh.edu.ru/
O6pa3zoBarenpHas




miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxoyBHBIN KypC
"I'eomeTpus - 310 pocto"

http://moodle.kras-do.ru/cours
e/view.php?1d=589

MHororpaHHuKu

11

PO https://resh.edu.ru/
O6pa3zoBarenpHas

miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxonpHBIN KypC
"T'eomeTpus - 310 pocto"

http://moodle.kras-do.ru/cours
e/view.php?id=589

O6BbEMBI MHOTOIPaHHUKOB

PO https://resh.edu.ru/
O6pa3oBarenbpHast
miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxoyBHBIN KypC
"TI'eomeTpus - 310 npocro”

http://moodle.kras-do.ru/cours
e/view.php?i1d=589

[loBTOpEHME: CEUEHMSI, pACCTOSTHUS U YTJIbI

PO https://resh.edu.ru/
O6pa3zoBarenbHas

miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxonpHBIN KypC
"I'eomeTpus - 310 npocto"
http://moodle.kras-do.ru/cours
e/view.php?id=589

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne i/

HaumeHoBaHMe pa3/iejioB U TeEM
NMPorpamMmbl

KoanuyecTBO 4acos

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTejibHbIE

pecypcebl

Bcero

KoHTpoabHbIe
padoThI

IIpakTHyeckue
padoThI

Tena Bpaienus

12

PO https://resh.edu.ru/
OO6pazoBarenpHas

miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxonpHBIN KypC
"TI'eomeTpus - 310 MpocTo”
http://moodle.kras-do.ru/cours
e/view.php?id=655
OO6pa3zoBaTeIbHBIN MOPTAI
Pemy EI'D

https://ege.sdamgia.ru/

OO0BEMBI TEN

POIII https://resh.edu.ru/
O6pazoBarenbHas
mnatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIkoIBHBIN KypC
"I"eomeTpus - 310 MpocTo”
http://moodle.kras-do.ru/cours
e/view.php?id=655
OO6pa3oBarenbHbIN TOPTa
Pemry EI'D
https://ege.sdamgia.ru/

BeKTopH H KOOpAHWHATBI B IIPOCTPAHCTBE

10

PO https://resh.edu.ru/
O6pa3zoBarenbHas

miatdpopma LECTA
https://lecta.rosuchebnik.ru/
[IIxonpHBIN KypC




"T'eomeTpus - 310 MpocTo"

http://moodle.kras-do.ru/cours
e/view.php?id=655

OO6pa3zoBatenbHbIi mopTa
Pemry EI'D

https://ege.sdamgia.ru/

[ToBTOpeHue, 06001IeHNE,
CHCTEeMaTH3alMs 3HAHUH

PO https://resh.edu.ru/
OO6pazoBarenbpHas

miatdopma LECTA
https://lecta.rosuchebnik.ru/
[IIxonpHBIN KypC
"TI'eomeTpus - 310 MpocTo”
http://moodle.kras-do.ru/cours
e/view.php?id=655
OO6pa3zoBaTtenbHbIi MopTa
Pemry EI'D

https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




IHOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
aTa A-ayIUTOPHBIN Buja u popma
A ya p KoaudyecTBO 4acoB A Gop
Ne U3y4eHust ypok; C- KOHTPOJIsI
3 Tema ypoka CaMOCTOAITEJILH pakTnu
n/n KoHnTpoibH
oe u3ydeHue Bceero ecKue
ble padoThbI
padoThI

Pasnen 1. Beenenne B crepeomerpuio (10 yacon)

OCHOBHBIE TIOHSITHSI
CTEPEOMETPHUH: TOUKA, IpsiMas,
TUIOCKOCT, POCTPAHCTBO.
[IpaBuia nzobpaxeHus Ha
pPUCYHKaX: U300pakeHUs
IIJIOCKOCTEM, IMapajuIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

1 Henena

A

YcTHBII onpoc

IlonsTus: MEPCCCKArOIHCCH
IIJIOCKOCTH, IEPECCKAIOIIUCCA
npsMasd M JIOCKOCTh.

ITnceMeHHEBIN
KOHTPOJIb

[TonsATnA: nepecekaromuecs
IIJIOCKOCTH, ITEPECEKAIOLIUECS
npsMas M MI0CKOCTE.

2 Henens

YcTHBII onpoc

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHNne MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
4epTexKax.

ITuceMeHHEBIN
KOHTPOJIb

HavansHbie cBeieHUS 0 KyOe U
MUpaMujie, uX pa3BEPTKH U
Mozenu. CedeHust
MHOTOT'PaHHHKOB.

3 "Henens

VYcTHBII onpoc

Hauanpabie cBenenus o kyoe u
MUpaMHJIe, UX Pa3BEPTKH U
monaenu. CeueHus
MHOTOTPaHHHKOB.

IIncbMeHHbBIN
KOHTPOJIb




IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

4 wenpens

YcrHbIit onpoc

IlousiTe 06 aKCMOMaTHYECKOM
MTOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

ITnceMeHHEBIN
KOHTPOJIb

Ilonsatre 06 akCHOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUH U
CJICOCTBUA N3 HUX

5 Henena

YceTHBIR onpoc

10

IlousiTie 06 aKCMOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH 1
cienctBus u3 Hux. [IpakTuyeckas
paborta

[TpakTryeckas
pabora

Pa3nea 2. IlpsiMble U 10

CKOCTH B IIPOCT

anctBe. [lapajiieIbHOCTH NPSIMBIX M IUI0CKOCTEH (12 YacoB)

11

B3aumMHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaromecs, napauieibHble
U CKpEILMBAIOIINECS TIPSMBIE.

6 "Henensa

A

YeTHBIN onpoc

12

[TapamienbHOCTB IPSMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
NapajuleIbHbIC NPSIMbIC B
IIPOCTPAHCTBE; MAapaJICIBHOCTD
TPEX MPSMBIX.

IInceMeHHbBINA
KOHTPOJIb

13

[TapamiensHOCTB NPSIMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE:
[TapamiensHOCT IPSIMON U
IIJIOCKOCTH.

7 Henmens

VYcrHbIit onpoc

14

VYTIBI ¢ COHAINPaBICHHBIMU
CTOPOHAMH.

[InceMeHHBIN
KOHTPOJIb

15

Yroa Mexay npsiMbIMU B

8 Henena

ITpoBepounas




npoctpanctse. [IpoBepounas

abota
paborta. P

16 Yron Mexay npsmMbIMU B C 1 [TuceMeHHbIN
IIPOCTPAHCTBE. KOHTPOJIb
[TapannenbHOCTh MIIOCKOCTEM: 9 Henena A o

17 1 VYcrHblii onpoc
11apaJulesIbHbIE MJIOCKOCTH.

18 CaoiicTBa napauiebHbIX C 1 [TucrMeHHbII
TJIOCKOCTEM. KOHTPOJIb
[IpocrTeiine npocTpaHCTBEHHBIE 10 nenens A

19 | gurypsl Ha IIOCKOCTHU: TETPASIP, 1 VYceTHBII onpoc
Ky0, napajiienenumnes.

. C [MucbmeHHBIM

20 |IlocTtpoeHue ceyeHuil. 1

KOHTPOJIb
o 11 senens C ITnceMeHHEBIN
21 |IlocTpoeHnue ceyeHUi. 1
KOHTPOJIb
KonTponbhas pabota no teme A
"[IpsiMble ¥ TIIOCKOCTH B

22 p 1 1 KoHTponbHas pabota
npoctpanctse. [lapamiensHOCT
IPSIMBIX U IJIOCKOCTEN".

Pazpnen 3. [lepneHanKkyJIsIpHOCTH NPSIMBIX M ILUIOCKOCTeH (12 yacoB)
AHanu3 KOHTPOJILHOM pabOTHI. 12 nenens A
[lepneH IUKyYISIPHOCTH NPSAMON 1 .

23 PHICHAMKY D P 1 VYeTHBII onpoc
IJIOCKOCTH: TIEPIEHANKYJISIPHBIE
IIPsIMbIE B IPOCTPAHCTBE.

24 [Ipsmbie napanienbHbIE U C 1 [TucrMeHHBII
NIEPIEHIUKYISIPHBIE K INIOCKOCTH. KOHTPOJIb
[IpsimMble napasnensHble U 13 Henens A o

25 P P s 1 VYceTHBIN onpoc
NIEPIEHIUKYJISIPHBIE K INIOCKOCTH.

26 [Ipu3Hak nepneHaAuKyJISApHOCTH C | IIncemeHHbIH
IPSIMON U TJIOCKOCTH. KOHTPOJIb
[Ipu3Hak nepneHANKYISIPHOCTH 14 nenens A .

27 PH3HE PHCHIRYTHAP a 1 VYeTHBII onpoc
IPSIMON U TJIOCKOCTH.

78 Teopema o npsamon C 1 IIncemenHsIit
NEPIECHIUKYISIPHON IIJIOCKOCTH. KOHTPOJIb




Teopema o npsimoit 15 nenens A

29 . 1 VYcerHblii orpoc
NEPIEHIUKYISIPHOM MIJIOCKOCTH.

30 Teopema o npsimoit C 1 [IncemenHsIi
NEPIEHIUKYISIPHOM MIJIOCKOCTH. KOHTPOJIb
[TepnienauKysAp U HAKIOHHBIE: 16 Henenst A

3] |PaccTosHHE OT TOUKH /10 1 Vermiii ompoc
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH.

[lepneHIuKyIsip U HAKIOHHBIE: C

3y |PaccTosHHE OT TOUKH /10 1 [InceMeHHbIH
IJIOCKOCTH, PACCTOSIHUE OT KOHTPOJIb
IIPSIMOM 10 IIJIOCKOCTH.

[lepneHIUKyISIp ¥ HAKIIOHHBIE: 17 nenens A
paccTosiHue OT TOYKHU JI0
IIpoBepouHas

33 IUIOCKOCTH, PACCTOSHUE OT 1 paboTa

MPSIMOM 70 TJIOCKOCTH.
[IpoBepouHas paboTa.
[lepnieHIUKyIsIp ¥ HAKIIOHHBIE: C

34 |PAccTOAHHE OT TOUKH /10 1 [TucemenHbIN
IJIOCKOCTH, PACCTOSIHUE OT KOHTPOJIb
IPSIMOM [0 INIOCKOCTH.

Pasznea 4. Yribl Mexkay npsiMmbIMu B I10ckocTsivu (10 yacos)

35 Vsl B NPOCTPAHCTBE: yroil 18 nenens A 1 VeTHBI ompoc
MEX1y IPSIMOH U MIOCKOCTBIO.

36 JIByTpaHHBIN YroJI, TMHEHHBIN C 1 [IncemenHsIit
yToJI ABYTPAHHOI'O yIJIa. KOHTPOJIb

37 JIByrpaHHBIN YroJl, TMHEHHBIN 19 nenens A 1 Vet ompoc
yTOJI ABYTPAHHOI'O yIiia
[lepienAMKYASAPHOCTH C

38 IJIOCKOCTEM: IIPU3HAK 1 IIncemenHsIit
MEPIEHIUKYIISIPHOCTH JBYX KOHTPOJIb
IIJIOCKOCTEMN

39 |IlepneHAUKYISPHOCTH 20 "enenst C 1 [TucrMeHHbII
IJIOCKOCTEH: MPU3HAK KOHTPOJIb




MEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEM.

40

[lepnieHqUKyYISAPHOCTD
IUIOCKOCTEN: MPU3HAK
NEPIEHAUKYIISIPHOCTH JBYX
TIJIOCKOCTEM.

VYeTHbII onpoc

41

Teopema o Tpéx
IIEPIEHINKYIIIPAX.

21 Henens

ITnceMeHHEBIN
KOHTPOJIb

42

Teopema o Tpéx
NepHeHIUKYIsIpax.

VYcTHBIN onpoc

43

Teopema o Tpéx
nepneHauKkyspax. Iloaroroska k
KOHTPOJIbHOHM paboTe.

22 "enens

ITnceMeHHEBIN
KOHTPOJIb

44

KonTponbHas padborta no temam
"TlepneHAUKYJISIPHOCTD IPSIMBIX U
~ 1"

mIockocTeil" u "YTibl Mex1y
MPSMBIMH U TIJIOCKOCTIMU'".

KonTtponbHas pabota

Paznea S. Muororpanauku (11 yacos)

45

AHanu3 KOHTPOJIBbHOI paboThI.
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JJICMEHTBI
MHOT'OT'PAHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOIOTPAHHUKA.

23 Henens

A

VYcrHbIi onpoc

46

[Ipu3ma: n-yronpHas npu3ma;
I'PaHU U OCHOBAHUS PU3MBI;
IpsiMasi U HaKJIOHHAs IPU3MBI;
O0KOBast ¥ OJIHAsI TOBEPXHOCTh
IIPU3MBL.

ITnceMeHHEBIN
KOHTPOJIb

47

[Tapannenenunen,
MIPSAIMOYTOJIBHBIN MTapajuIeIeIUIIe]
M €r0 CBOMCTBA.

24 uenens

VYceTHBIN onpoc

48

[Tupamuga: n-yronbHas
InupamMujia, rpaid 1 OCHOBAHUC

ITnceMeHHEBIN
KOHTPOJIb




MUpaMuIbl; OOKOBAs U MOJIHAS
IIOBEPXHOCTD MTUPAMU/IBI,
IIpaBUJIbHAS U yCEUEHHAS
nupamMuia.

49

HpaBI/IJH)HBIC MHOT'OTpaHHUKH:
MOHSTHUE MTPABHILHOTO
MHOT'OrpaHHUKA, ITPpaBUJIbHAA
MpHU3Ma U MpaBWIbHAS TUPAMHU/IA,;
IpaBHJIbHAA TPCYTOJIbHAA
MUpaMU/Ia ¥ MPaBHILHBINA
TETpa’ip; KyoO.

25 uenens

VYcrHbIit onpoc

50

[IpencraBieHue o MPaBUIBLHBIX
MHOTOTpaHHHUKaX: OKTa’p,
JOJICKad P U MKOCAIP.

[InceMeHHBIN
KOHTPOJIb

51

CummeTpust B IpOCTPAHCTBE:
CUMMETpPUS OTHOCUTEIILHO TOYKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUPAMUIAX,
napajuiesenuneax, MpaBuiIbHbIX
MHOT'OI'PAHHUKAX.

26 Henens

VYcTHBIN onpoc

52

Beruunciienue 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMarOHAJIH, YTJIBI.

ITnceMeHHEBIN
KOHTPOJIb

53

[Inomanp 60KOBOM OBEPXHOCTH
Y MOJTHOM TMTOBEPXHOCTH MPSMOM
MIPU3MBI, IUIOIIA/1b OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IPSIMOM IPU3MBI.

27 "uenens

VYcTHBIN onpoc

54

[Tnomanas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABHIBLHOMN
MUPaMU/IbI, TEOPEMa O TUIOIIAH
OOKOBOI MMOBEPXHOCTH YCECUEHHOM
UPAMUJIBIL.

TInceMeHHbBINA
KOHTPOJIb

55

IIpoMe:xxyTOYHAsI aTTECTALUS.

28 "Henens

KonTposipHas pabota




Paznen 6. O0bEMbI MHOTOTPAHHUKOB (9 4acoB)

56 |Ilonsatue 06 oOBEME. ¢ 1 Hucomenmpi
KOHTPOJIb
57 Ananus HpOMexcyuToqﬂoﬁ 29 nenens A 1 Vs ompoc
arrectanu. O0BEM NUPAMUIBL.
58 | OO0BEM mupaMuUIbI. ¢ 1 HuchmerHbIH
KOHTPOJIb
59 [ OO0BEM nupamMusbL. 30 Henesst A 1 YcTHbIM onpoc
60 | OOBEM MUpaMUIBI. C 1 HuchmenHbiii
KOHTPOJIb
61 | OO6BEM IpU3MBL. 31 Henens A 1 Y CTHBII KOHTPOJIb
62 | O0BEM IPU3MBL. C 1 Huchvenmpiii
KOHTPOJIb
63 O6bém mpusmsl. [loaroroska k 32 Henensd C | IInceMeHnHblit
KOHTPOJIbHOH paboTe. KOHTPOJIb
64 'ISOHTPOHLHa;I pabora 1o Tel'\:le A 1 1 KoHTpossHas paGota
O06bEMBI MHOTOIPaHHUKOB'.
Paznen 7. IloBTOpeHue: ceueHus, pacCToOsTHUS M YIJbl (4 yaca)
[ToBTOpeHme, 0600IIEeH e 33 Henensa C
65 |cucTeMaTHsalus 3HAHUM. | [InceMenHbIit
[TocTpoenune ceuenuii B KOHTPOJIb
MHOT'OTPAHHUKE
AHanu3 KOHTPOJILHOM pabOTHI. A
Brruucnenue paccTossHAN: MEXTy
66 |ABYM TOUKaMH, OT TOUKH /10 1 Vermiii ompoc
MPSIMOH, OT TOYKH JI0 TIOCKOCTH,
MEX1y CKPEIINBAIOIIUMUCS
TIPSIMBIMU.
67 |IloBTOpenue, o6o0mIEHNE 34 yenensa C 1 ITnceMeHHEBIN
cUCTeMaTH3allus 3HaHUH. KOHTPOJIb

Brruucnenue paccTosTHUN: MEXTY
JIBYMsI TOUKaMH, OT TOYKH JI0
MPSAIMOM, OT TOYKH /10 IIOCKOCTH,
MEXKTY CKPEIIMBAKOIIUMUCS




IIPSAMBIMH.

68

[ToBTOpEeHME, 0000IIEHNE
CUCTEMAaTH3aInus 3HAHWH.
Brruucnenue yrioB: Mexmy
CKPEIIUBAOIIUMUCS TIPSIMBIMH,
MEXIy MPSMOU U TIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKITY
IUIOCKOCTSIMH.

VYcTHBIN onpoc

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KIIACC

N Bua u popma
A-ayTuTOpPHBIH KoanuyecTBO 4acoB hop
KOHTPOJIA
Jara ypok; C-
Ne i/ Tema ypoka MpakTnue
U3ydeHus CaMOCTOSITEJIbLH Koutpoasn
Bceero cKue
oe u3y4eHue ble padoThI
padoThI
Paznen 1. Tena Bpamenusi (12 yacoB)
Cdepa u map: eHTp, paamyc,
1 JUaMeTp; TUIOLaAb [IOBEPXHOCTH 1 Henens A 1 VYceTHBIM o1poc
chepsl.
B3anmuoe pacnionoxxerue cepsl
U TUIOCKOCTH; KacaTeabHas [TuceMeHHbIM
2 2 Henens A 1
IJIOCKOCTH K cdhepe; TUIoaah KOHTPOJIb
cdepsl.
NzoOpaxenue cdepsl, mapa Ha [TucbmeHHBIM
3 3 "Henens A 1
m10ckocTH. CedyeHus 1apa. KOHTPOJIb
[umuaapuyeckas TOBEPXHOCTD,
o0pa3yromue MUIHHIPHISCKON .
4 PasyIOUIHC 1L p 4 nenensd A 1 YcTHBIN Onpoc
MTOBEPXHOCTH, OCh
LHMJIMHIPUYECKON TOBEPXHOCTH.
[umusap: ocHOBaHUS U OOKOBast
MOBEPXHOCTH, 00pasyromas u .
5 P » 00pasy vm . 5 Henens A 1 YcTHBIN Onpoc
OCh; TUTOIIaAh OOKOBOW M TIOJTHON
MOBEPXHOCTH.
N3o06paxkenne nunuHapa Ha
miockocth. PazBéprka
unuHapa. CedeHus MWIMHAPA
h AP H IEP [IpakTnueckas
6 (TUTOCKOCTHIO, MapaIeIbHON 6 Henmens A 1 1 aGoTa
WM MEPIICHIUKYIISIPHOM OCH P
nuuHApa). [paktnyeckas
pabora.
7 Konnueckas nOBEpXHOCTB, 7 Henens A 1 YeTHBIM o1poc

o0pazyronie KOHUYECKon
IIOBEPXHOCTH, OCh M BEpUIMHA




KOHMYECKOW MOBEPXHOCTH.

Konyc: ocHOBaHUeE U BepIINHA,
o0pa3syromas 1 0Ch; IJIOMIA/b
OOKOBOW M MOJTHOM IMMOBEPXHOCTH.

8 Hemena

IluceMeHHBbIH
KOHTPOJIb

Yceu€HHbIi KOHYC: 00pa3yroIme
H BbICOTA, OCHOBAaHUA U 60KOBa}1
IOBEPXHOCTb.

9 Henens

YeTHBIM o11poc

10

N3o06paxenmne koHyca Ha
mockoctu. PazBépTka KoHyca.
CeueHus koHyca (TI0CKOCTHIO,
napasuieIbHOM OCHOBAHHMIO, U
IJIOCKOCTBIO, IPOXOAAIIEH Yepe3
BEPILUHY).

10 Henensa

IIuceMeHHEbIH
KOHTPOJIb

11

KomOunanwst Ten BpameHus u
MHOT'OI'PaHHHUKOB.
MHOrorpaHHuK, ONMCaHHbIN
oxono cepsr; chepa, BrrcaHHas
B MHOTOTPaHHUK WJIH B TEJIO
BpALLCHHUS.

11 Henens

VYceTHBIM o1poc

12

KonTponbhas padora «Tena
BPAIICHU».

12 Henens

A 1

KonrpomnsHas padora

Paznen 2. O0b€mbI Tea (5 yacon)

13

AHanu3 KOHTPOJILHOM pabOTHI.
[Noustre 06 00BEMe. OCHOBHEBIE
CBOMCTBA 00BEMOB TEII.

13 wenensa

A 1

VYeTHBI onpoc

14

O06BEM IUIMHIpA, KOHYCAa.

14 wenensa

IIuceMeHHBIN
KOHTPOJIb

15

O0BEM 1Iapa 1 TIomaas chepsl.
[ToaroroBka Kk KOHTPOJIBHON
pabore.

15 wengensa

VYeTHBI o1poc

16

[TomoOHBIE TENa B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY
TJIOIIA/ISIMU TTOBEPXHOCTEM,
00BEMaMH OLOOHBIX TEI.

16 Henensa

IIuceMeHHBIH
KOHTPOJIb




Kontponbnas paboTa mo TeMam

17 | "Tena Bpamenus" u "OObeMbl 17 nenens A 1 1 KonTponbnas pabota
Ten".
Pa3znea 3. BekTopsl 1 koopanHathl B mpoctpancTie (10 yacoB)
AHanM3 KOHTPOJIBHOW pabOTHI. .
[TucbmeHHbIM
18 Bekrtop Ha miockocT U B 18 Henens A 1
KOHTPOJIb
IPOCTPAHCTBE.
AHanu3 KOHTPOJIbHOM pabOTHI.
19 Cio’)keHHe ¥ BBIYMTAaHUE 19 nenens A 1 VYcTHBINM onpoc
BEKTOPOB.
[InceMenHbIM
20 YMHOKEHUE BEKTOpa Ha YUCIIO. 20 Henens A 1
KOHTPOJIb
Paznoxenue BekTopa 1o TpéM
21 HEKOMILUIAHAPHBIM BEKTOPaM. 21 nenens A 1 YeTHBIM o1poc
[IpaBuno napamienenumnesa.
Pemrenne 3aga4, cBSI3aHHBIX C
MIPUMEHEHUEM MPABUI ACHCTBUI CamocrosiTenbHas
22 P P a 22 "enens A 1
¢ BekTopamu. CamocrosiTenbHas pabora
pabora.
[IpssmoyronbHas cucrtema
KOOPJIMHAT B MPOCTPAHCTBE.
23 KoopanHate! BekTOpa. 23 Henens A 1 VYeTHBI onpoc
[Ipocreiimme 3agaun B
KOOpJIMHATAX.
Yron Mexay BEKTOpaMH. o
y p ITucbmeHHbIM
24 CkansipHoe pou3BeJIeHNE 24 uenens A 1
KOHTpPOJIb
BEKTOPOB.
Boeruncnenue yrioB Mex .
25 y y 25 "Henenst A 1 VYcTHBINM onpoc
NPSIMBIMH M TUIOCKOCTSIMH.
KoopannatHo-BeKTOpPHBII METO .
P p A [InceMenHbIN
26 |mpu pemieHUH reOMEeTPUIECKUX 26 "Henenst A 1
KOHTPOJIb
3a/1a4.
27 | KontponbHas paboTa 1o teme 27 Henens A 1 1 KonTponbhas pabota

"BeKTOpbl M KOOPAMHATHI B




| IpOCTpaHCTBe".

Pasznea 4. [loBropenue, 00001menue, cucreMaTu3anus 3HaHuii (7 4acoB)

AHanM3 KOHTPOJIBHOW pabOTHI.
[ToBTOpeHnue, 0600ImIEeHNE 1

N [TnceMenHbIN
28 cUCTEMaTU3alis 3HaHUH. 28 Henens A 1
KOHTPOJIb
OcHoBHBbIE GUTYpHI, (HaKTH,
TEOpEMBI Kypca IJIaHUMETPHUH.
[ToBTOpenue, 0606IIEeHNE 1
cHUCTeMaTU3alus 3HaHHM.
29 | AHanu3 KOHTPOJBHON PabOTHI. 29 nenens A 1 YceTHBI o1poc
OcHoBHble GUTYpbI, PaKThI,
TEOPEMBI Kypca MIaHUMETPHUH.
30 |IIpome:xyTOUYHasi aATTECTAIUS. 30 Henenst A 1 KonTponbHas pabota
AHanu3 NpoMeXyTOUYHOM
attectauuu. [loBTopenue,
31 0000111IeHNE U CUCTeMaTH3alUs 31 nenens A 1 VYeTHbIit onpoc
3HaHUH. 3aJa4M [NIAHUMETPUHU U
METOJIbI UX PEIICHMSI.
[ToBTOpeHnue, 0600ImEeHNEe 1
CUCTEMaTU3alMs 3HAaHUM. [IncemMeHHbIM
32 1 32 nenenst A 1
OcHoBHBIE GUTYpHI, HaKTH, KOHTPOJIb
TEOPEMBI Kypca CTEPEOMETPHH.
[ToBTOpenue, 06o0IICHNE U .
33 P ’ m N 33 Henensa A 1 VYcTHBIN onpoc
CUCTeMAaTH3alMsl 3HAaHHH.
[ToBTOpEeHnue, 06001IEeHNE U [TucbmeHHBIH
34 p ’ ten 34 nenens A 1
CUCTeMAaTH3aIMsI SHAHHH. KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1151 VYYEHUKA

10 KJIACC

1. Maremaruka: anrebpa W Hayajla MaTeMaTUYeCcKOro aHaiuza, reometpus. ['eomerpus, 10-11
knaccel/ AtanacsiH JI.C., byry3oB B.®., Kagomues C.b. u npyrue, AKIMoHepHOE OOIIECTBO
«3marenbcTBO «IIpocBemienne».

2. 'eometpust. 10 xnacc. Pabouas terpanpb. ba3oseiii u yriayonennsiii yposau / ['maskos 10.A.,
Onuna WM., Byry3os B.®. - M: I[IpocBemenne,2022.

11 KJIACC

1. Maremaruka: anrebpa W Hayajla MaTeMaTUYeCcKOro aHaiuza, reometpus. ['eomerpus, 10-11
knaccel/ AtanacsiH JI.C., byty3oB B.®., Kagomues C.b. u npyrue, AKImoHepHOE OOIIECTBO
«3narenbcTBO «IIpocBemenne».

2. I'eometpus. 11 xknacc. Pabouas terpanb. ba3oBeiii u yriayonennsiii yposau / ['maskos 10.A.,
Onuna N.A., Byry3os B.®. - M: I[IpocBemenne,2022.

METOAUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

1. MaTtemartuka: anrebpa ¥ Hadajga MaTeMaTHYeCKOro aHayiusa, reomerpus. I'eomerpus, 10-11
knaccel/ AtanacsH JI.C., byry3oB B.®., Kagomues C.b. u npyrue, AknuoHepHOe OOIIECTBO
«M3narensctBo «IIpocsenienue.

2. I'eometpus: 10-11 kimacc: caMOCTOSITENbHBIC U KOHTPOJIBHBIE PabOTHI : ydeOHOe mocooue /
Nuenckas M. A. - M: I[Ipocsemienne,2023.

3. «®enepanbHBIi TOCYTApPCTBEHHBINM 00pa3oBaTEeNbHBIN CTaHAAPT OCHOBHOTO OOIIETO
o0pa3zoBaHMs» yTBEPKAEHHBIM MpuKa3zoM Munuctepctsa npocsemienust Poccun ot 31.05.2021
Ne 287.

4. ®enepanbHast paboyas mporpamma cpenHero oomero oOpa3oBaHUs MareMaTHka (0a30BbIi
ypoBeHs) mist 10-11 kiaccoB 001e00pa3oBaTeIbHBIX OpraHU3AIIHM.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.POUIhttps://resh.edu.ru/

2.06pa3oBarensHas iargopma LECTAhttps://lecta.rosuchebnik.ru/

3.Learningapps https://learningapps.org/

4.Bcepoccuiickas acconuanus yuyutenei Matematuku. https://raum.math.ru/

5. ¥Ypoku Matematuku https://urokimatematiki.ru/biblioteka/type/11

6. MnTepHerypok https://interneturok.ru/

7. http://moodle.kras-do.ru/course/view.php?id=29

8. denepanbHblii TOCYNAapCTBEHHBIH 00pa3oBaTeNbHBIN CcTaHAApT (OQHUIMATBHBIA CaiT)
http://standart.edu.ru/

MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOIECCA YYEBHOE OBOPYJIOBAHHUE

Pabouee / ydyeObHOe wmMecTo O0OydarmIErocs CO3JaHO C YYETOM €ro WHIWBHIYaTbHBIX
BO3MOXXHOCTEH U 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH.

Pabouas cranuus Apple Mac mini

Momnwutop 19" ViewSonic




Knasuatypa USB Apple Keyboard

Meims USB Logitech

Haymanku

Muxkpodon

Axyctuueckas cucrema 25 W Logitech

Be6-kamepa

Cxanep A4

[TpunTEp N1a3epHBIN, YEPHO-OEIbIi

Knasuarypa ¢ 6onpmmmu kHonkamu BNC Distribution — Clevy Keyboard u
pa3nensronen KIaBrIly HaKIaaKou

CereBoit pmtbtp-yumauTesib SVEN Optima 5 m

[Ipu opraHuzammu y4eOHOIO MeCTa YUYUTHIBAIOTCS BO3MOXKHOCTH M OCOOCHHOCTH MOTOPHKH,
BOCIIPHSTHS, BHUMaHUs, IaMATH peOeHKa.



