MUHUCTEPCTBO MPOCBEIIEHUS POCCUICKOMN ®EJEPAIIUA
JlemapraMmeHT 00pa3oBaHusi M HAYKH
XaHTbI-MaHCHICKOro aBTOHOMHOI0 OKpyra-fOrpsbi
MyunuuunajasHoe o0pa3oBanue XaHThI - MaHCHHCKOr0 aBTOHOMHOI'O0 OKPYra
- IOrpsI ropoackoi okpyr ropoj Ypait

MBOY COLI Ne 4
PACCMOTPEHO [Ipunaro Ha 3aceqannn Y TBEPXX/IEHO
Ha 3ace/laHuu NeJaroruueckoro COBeTa IMpPHUKa30M JUPEKTOpa
METOJIMYECKOTO ITporokois Nel ot MBOY COII Ne4
0o0beIMHEHUS yunuTenen 30.08.2024 B coctase OOIT OO0
MaTEMaTUKU U oT 30.08.2024 No376
uHpopMaTHKu
[Iporokoi Ne5
30.08.2024
PABOYASA ITPOTPAMMA
(ID 4983115)

yuyeOoHOro npeamera «I'eomeTpusi»
(bazosbiil yposeHs)

st ooyuatomuxcst 10-11 kmaccon

Ypaii 2024



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:

e (QopmMupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENSAX, MO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEKaX, MOACIHSIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHHS Ha M300paXKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUSI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbBIC
pacCcyXJeHUs B XOJI€ pEIICHUS CTePEOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

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



e (opmupoBanue 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
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX 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.

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 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




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jaeioB U TeM nu(ppoBbIe
Ne i/m P KoHTposbHbI IIpakTH4eckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTebHbIC
e padoThblI padoThI
pecypcsl
Bbubnuoreka [JOK
1 T 12
©J1a BpAIlCHIT https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 OOBEMEI Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [{OK
3 BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 httns://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, o6o0mEH e, 7 | but6mmoreka [JOK
cUCTeMaTu3ausg 3HaHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJMYECTBO YACOB IIO ITPOIPAMME 34 3 0




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
muppoBbIe
Nen/m | Tema ypoka KouTtposbubl IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoTsbI
pecypchl
OCHOBHbBIE IOHSTHS CTEPEOMETPUU: TOUKA,
npsimasi, IJI0CKOCTh, IpocTpaHcTBo. [IpaBua
1 M300paKEeHHS Ha PUCYHKAX: U300paskeHUs 1 bubmorexa HOK
p . pucy ' p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaijiesIbHbIX MPSIMBIX (OTPE3KOB),
CepeuHbl OTpe3Ka
) [TonsTus: nepecekarouecs MIOCKOCTH, 1 bubnmoreka [JOK
TEPECEKAIOIINECS MPSIMAst U THIOCKOCTH https://m.edsoo.ru/2d8a9¢99
3 [TonsATHA: MEepecekaromuecs MI0CKOCTH, 1 bubaunoreka [IOK
IIEPECEKAIOIINECS MPAIMast U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTpaHHUKaMHU, U300pakeHune
4 MHOT'OI'PAHHUKOB Ha PUCYHKAaX, HA 1 bubmmorexa IIOK
P pHey ’ https://m.edso0.ru/a63959%¢d
IMPOEKIIMOHHBIX YepTexKax
5 Hauanpubie cBeieHus 0 KyOe U mupamMuie, ux | bubmuorexa [JOK
pa3BEPTKU U MozAenu. CeuyeHUus MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6 Hauanpubie cBeieHus 0 KyOe U mupamMuie, ux | bubnmoreka [JOK
pa3BépTku u Mojenu. CeueHuss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsTHE 006 aKCHOMATUYECKOM MTOCTPOCHUU
7 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHN U 1 bubmmorexa [JOK
p PHIT: p P https://m.edsoo.ru/OccSc4fe
CJIE/ICTBUS U3 HUX
8 [TonaTue 06 akCHOMAaTUYECKOM ITOCTPOECHUH 1 bub6nmoreka [IOK

CTCPCOMCTPHUU:. aAKCUOMBI CTCPCOMCTPUN U

https://m.edsoo.ru/239¢8cb4




CIICACTBHUA U3 HUX

[TonsiTre 06 akcMOMaTUYECKOM OCTPOCHUHU

TUIOCKOCTH: TETPadIp, KyO, napauienenure/

9 CTEPEOMETPHUHN: aKCUOMBI CTEPEOMETPUH U bubmorexa [IOK
P PHH: P p https://m.edsoo.ru/65¢c6b106
CIIEICTBUS U3 HUX
[TonsiTre 06 aKCMOMATUYECKOM TTOCTPOCHUH
10 CTEPEOMETPUI: AKCUOMBI CTEPEOMETPUHN U bubmorexa [IOK
P P P p https://m.edsoo.ru/258fc245
CIIEIICTBUS U3 HUX
B3anMHOe pacnosiokeHue NpsMbIX B
11 OPOCTPAHCTBE: MIEPECEKAIOIINECS, ITapaJUICIbHBIE Bubmorexa ITOK
poctp - 11ep B - 11ap https://m.edsoo.ru/1a2520f6
Y CKpEIIUBAIOIIHNECS MPSIMbIC
[TapanienbHOCTh IPSIMBIX U TUIOCKOCTEN B
12 IIPOCTPAHCTBE: IapaljiebHbIE IPSIMBIE B Bubmorexa TOK
poeIp - 1ap P .. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJICIIBHOCTD TPEX MPSAMBIX
[TapanienbHOCTh IPSIMBIX U TUIOCKOCTEN B
13 npocTpadcTse: [lapamieabHOCTh IPAMON U Bubmrorexa OK
poctp - 1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIIBI ¢ cOHaIIpaBiIEHHBIMH CTOPOHAMHU Bubmrorexa OK
p p https://m.eds00.ru/9f4071b9
15 Yroa Mexny npsIMBIMH B IPOCTPAHCTBE Bubmorexa TOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 Yroa Mexny npsIMBIMA B IPOCTPAHCTBE Bubmorexa ITOK
Ay ip poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD INIOCKOCTEN: ITapajlIeIbHbIE bubnunoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/2e18f255
18 CBoiicTBa TapajIeIbHBIX [IOCKOCTEH Bubmorexa TOK
P https://m.edsoo.ru/e504d656
19 [Ipocreiinme mpocTpaHCTBEHHbIE (PUTYPHI HA bu6nuoreka [JOK

https://m.edsoo.ru/4a28dc02




bu6nuoreka [JOK

20 Hocrpoerme cevernit https://m.edsoo.ru/1d434d0f
bubnuoreka [JOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
Kontponsnas padora o teme "[Ipsimbie u
22 IJIOCKOCTH B IipocTpaHcTBe. [lapannenbHocTb bubmmorexa [TOK
pocTp oy p https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEH
3 [IeprieHIUKYIAPHOCTD NPSAMOM U IUIOCKOCTHU: bubnnorexa [HOK
MEPIEHAUKYJIISIPHBIE TIPAMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Ipsimbie napaienbHbIe U IEPIEHIUKYIISIPHBIE K bubmuoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsiMbie mapanenbHbIe U IEPIEHINKYISIPHBIE K bubnmoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/ba545966
2% [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U bubnmoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/f85bfc46
IIpu3Hak epneHIuKyIIPHOCTH OPSIMOU U Bubmiorexa LIOK
27 P P YIp P https://m.edsoo.ru/79165d1
TIJIOCKOCTH 5
)3 Teopema o npsiMOii TEpIIEHAUKYIISIPHOU bubnuorexa [JOK
IUIOCKOCTHA https://m.eds00.ru/635¢5087
29 Teopema 0 npsiIMOM NEpIIEH IUKYIIIPHOU bubnnorexka [JOK
IUIOCKOCTHA https://m.edsoo.ru/bd3745{8
Teopema o npsiMOM NTEPIIEH AUKYIIIPHOU bubmmorexa HOK
30 Y https://m.edsoo.ru/7d18834
IIJIOCKOCTH b
[lepnieHquKyISp U HAKIOHHBIE: PACCTOSIHHUE OT
. bub6mmoreka [IOK
31 TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10

IIJIOCKOCTH

https://m.edsoo.ru/33¢477d3




HepHeHI{I/IKy.HHp W HAKJIOHHBIC: PACCTOSAHUC OT

butmmoreka [{OK

32 0 0 IJIOCKOC aCCTOSIHUE O oM 110
TOUKH IO TIOCKOCTH, PACCTOARME OT HPAMOH A https://m.edsoo.ru/66fefadd
IJI0CKOCTH
[leprieHUKyYISp U HAKIOHHBIE: PACCTOSHHUE OT
33 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT IIPSAMOM 10 brbmmorexa [TOK
A ds p A https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT
34 TO‘fKI/I 0 nJiIOCIfOCTH aCCTOSIHIfe OT NPSAMOU 110 brbmmorexa LHOK
A s p A https://m.edsoo.ru/dbee22bc
IJI0CKOCTH
VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY IIPIMOM U bubmorexa HOK
35 ' https://m.edsoo.ru/6b61b2b
IIJIOCKOCTBIO 4
16 JIByrpaHHBIN YroJl, TMHEHHBIN yroil ABYTPAHHOTO bubnnorexa [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToJ, JUHEHHBIA YTOJI JBYTPAHHOTO bubmuoreka [JOK
yria https://m.edsoo.ru/c7¢777ed
13 [lepneH UKy ISIPHOCTD MJIOCKOCTEN: IPU3HAK bu6mmoreka [IOK
MEPIICHIUKYISIPHOCTH ABYX TUIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIMKYISPHOCTD MJIOCKOCTEN: IPU3HAK bub6mmorexa [IOK
MEPIICHIUKYISIPHOCTHU ABYX TUIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHAUKYIAPHOCTD IIIOCKOCTEMN: IPU3HAK bu6muoteka LIOK
MIEPIICHIUKYIISIPHOCTH JBYX IUIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX NMepneHAuKyIsIpax Bubmrorexa LIOK
p P PHCHAMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEepHEHANKYIIIPAX bubnmorexa LIOK
p P PHCHAMIYIAD https://m.edsoo.ru/52188a7d
N bubmuoreka [JOK
43 Teopema o Tpéx nepneHAUKyYIIpax

https://m.edsoo.ru/9f246736




KonTponbHas pabota no temam

44 "TlepneHIUKYIIPHOCTD IPSMBIX U INTOCKOCTEN" U bubnnorexa LIOK
" p yAp p " https://m.eds00.1ru/5b971ef3
VYTubl MEXAY NPSAMBIMU U INIOCKOCTSMHU
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOIPAaHHHKA, BBINYKIIbIE U HEBLITYKJIIBIE bubmnorera [TOK
P ’ y y https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPAHHUKA
[Ipu3ma: n-yronpHasi mpu3Ma; rpaHd ¥ OCHOBAHHMS
46 IIPU3MEL, IpsIMas U HaKJIOHHASA IPU3MBI;, OOKOBas bubmorexa LHOK
p - 1P p ’ https://m.edsoo.ru/b4ad63ad
Y TIOJTHASI TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsaMOyTOJIbHBII bubnmnoreka [JOK
MapauIeenuIiel U €ro CBOKMCTBA https://m.edsoo.ru/8a7be683
[Iupamupa: n-yrojapHas nupaMua, TpaHu U
43 OCHOBaHHE MUPaMH/Ibl; OOKOBAs U MOJTHAS bubmunoreka [IOK
IIOBEPXHOCTh ITUPAMUBL, IPABUIIbHAS U https://m.edsoo.ru/fblcd0aS
yced€HHas MUpaMuaa
[IpaBuUsIbHBIE MHOTOIPAaHHUKU: TOHSITUE
MPaBUJIBHOTO MHOTOTPAHHUKA; PaBUJIbHAS
49 IpU3Ma U IpaBUIbHAS MUPaMUIa; IPaBIILHAS bubmorexa [{OK
P p p - 1P . https://m.eds00.ru/074¢8865
TpeyroyibHasi TUPaMUAa U MPABUIIbHBIN TETPASIP;
KyO
50 [IpencraBieHue o NpaBUIbHBIX MHOTOTPAaHHUKAX: bu6mmoreka [IOK
OKTadAp, JOACKAAP U UKOCAIIP. https://m.edsoo.ru/a0fdd5Sbf
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSAMOM, MIOCKOCTH.
51 OJIEMEHTEI CHMMETPUH B ITUPAMUAIAX bubnnorexa LIOK
p p ’ https://m.edsoo.ru/b9e777d9
napasuiesienumneax, mpaBUiIbHbIX
MHOTOTpaHHUKAaX
52 Brruncnenue 31eMEHTOB MHOIOTPAHHUKOB: bubnnorexa [JOK




pEOpa, TuaroHayiu, yribl

https://m.edsoo.ru/6¢cdbecef

[Tnomaaps 60KOBOM MOBEPXHOCTH U MOJHOM

TOBEPXHOCTH MPSIMOI TTPU3MBI, TLIOIIATh Bubmiorexa IJOK
53 P . P P ’ https://m.edsoo.ru/37d8415
OCHOBaHHH, TeOpeMa 0 OOKOBOI TOBEPXHOCTH 7
MPSIMON TPU3MBI -
[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTU
54 MPaBUJIBLHON MUPAMUJIBI, TEOPEMA O TIOIAIH bubmorera [IOK
P HU PANIEL, p . HOTaA https://m.edsoo0.ru/5603e¢30b
OOKOBOW MOBEPXHOCTH YCEUEHHOMN MUPAMHUIBI
" " bubmuoreka [JOK
55 Kontponbnas padota mo teme "MHOrorpaHHUKH hitps://m.edsoo r/a05F5c04
N bu6mmoreka [IOK
20 Howsite 06 0bbEme https://m.eds00.ru/7ad0020b
bu6mmoreka [IOK
57 O0BEM TUpaMUIBI https://m.edso0.ru/235171b
3
N bubmuoreka [JOK
>8 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OOBEM mHpamHE! https://m.eds00.ru/79¢10312
N bubnuoreka [JOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O0BEM npu3Mbl https://m.eds00.ru/7985360
8
N bubmuoreka [JOK
62 OOBEM mpu3MEI https://m.edsoo.ru/1e053890
bu6 OK
63 O06BEM TIPU3MBI nbsmorexa 11

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




64 KonTponbhas pabota no teme "OO0bEMBI | bubnuoreka [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpEeHue, 06001IeHNE CUCTEMATHU3ALIUS 1 bubnnorexa [JOK
3HaHuil. [locTpoeHune ceuennii B MHOrOrpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 06o0IIEHNE CUCTEeMaTH3aIUs
3HaHUU. BeIunciieHne pacCTOSIHUM: MEXAY AByMs
66 TOYKaMHU, OT TOYKH 10 IIPSIMOM, OT TOYKH 10 1 buGnnorexa [IOK
’ P ’ https://m.edsoo.ru/f7792ba9
MJIOCKOCTH, MEXKY CKPEIIUBAIOIUMUCS
MIPSIMBIMHA
bubmmoreka [{OK
67 Hrorosast kKoHTpOJIbHAS paboTa 1
P P https://m.edsoo0.ru/b9146bc0
[ToBTOpeHue, 0600IIeHNE CHCTEeMaTH3aIUs
3HaHUU. Beluncienue yrios: Mexay
68 CKPEIIUBAIONIUMUCS IIPIMBIMHU, MEXKIY OPSIMOU U 1 Bubmiorexa OK
P P ’ y b https://m.edso0.ru/56765¢8b
IJIOCKOCTBIO, ABYTPAHHBIX YTJIOB, YTIIOB MEXTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KosanuyectBo yacos DJICKTPOHHBIE
undgposbie
Ne n/m Tema ypoka KouTtpoabHbI IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsbl

| Cdepa u map: neHTp, paauyc, Iuamerp; | bubnmnoreka [JOK
TJIOIIA]Th TTOBEPXHOCTHU ChHEpHI https://m.edsoo.ru/0341bc2b
B3aumHoe pacnonoxenue chepsl U IIOCKOCTH;

2 KacaTesbHasl MJI0CKOCTh K cdepe; MIomaib 1 bubmmorexa [IOK

pe; https://m.edsoo.ru/bed12a43
cepsl

3 N300paxkenue cgepsl, 11apa Ha IIOCKOCTH. 1 bubnnorexa IOK
Ceuenus mapa https://m.edsoo.ru/bc 15712

WIHHAPUYECKAS IOBEPXHOCTD, 00pa3yIoIIne

4 HI/IJ'II/IH queCKoﬁ HOBerHOCTI/I ocf ’ 1 bubmorexa HOK
& AP . p ’ https://m.edsoo.ru/6054b8¢1
LWJIMHPUYECKON TTOBEPXHOCTH

WIMH]IP: OCHOBAHWSI M OOKOBasl IOBEPXHOCTb,
5 Ic;[6 a3 I(f) asi ¥ OCh; TUIOIIA/Ih 6OKOBOI7113 u 1 bubmmorexa [IOK
pasylom > [IOHaA https://m.edsoo.ru/1886216
MIOJTHOM ITOBEPXHOCTH
N300paxeHne NUINHIPA HA TUIOCKOCTH.

6 Pa3péprka nmnunapa. CeueHus MUIMHAPA | bubnuoreka [IOK
(TIOCKOCTHI0, MapaJUIeTIbHON WITH https://m.edsoo.ru/016e25¢eb
MIEPIICHIUKYIISIPHOW OCH IHJIUHPA)

Konnueckast MoBepXHOCTH, 00pa3yIOIINE
7 KOHUYECKOU HOBerHOCTI/I OCI: I/I}];e LIMHA 1 bubmoreia HOK
. p ’ P https://m.edsoo.ru/c94ba09b
KOHUYECKOW TTOBEPXHOCTH
8 Konyc: ocHOBaHMe U BepiInHa, 00pa3yromas u 1 bubmmoreka [JOK

0Cb; IIJI0I[aab OOKOBOM M IOJIHOM

https://m.edsoo.ru/897dd3b




IMOBCPXHOCTH

2

VY ceu€HHBIN KOHYC: 00pa3yrONINe U BHICOTA;

bu6mmoreka [JOK

9
OCHOBaHUs U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxeHne KoHyca Ha TUIOCKOCTH.

10 Pa3BépTka konyca. CeueHnus KoHyca bubnmnorexa [JOK
(TJI0CKOCTHI0, MapasuIeIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBHIO, IPOXOIAIIEH Yepe3 BEPIIHHY)

1 KomMOuHanus ten BpamieHus u bubnnorexa [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOTOTrpaHHHK, OMIMCAHHBIA OKOJIO C(ephl; bubnuoreka [IOK

12 cdepa, BIMCcaHHAst B MHOTOI'PAaHHHUK UJIH B TEJIO https://m.edsoo.ru/0b13615
BpAIICHUS 8

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA bubmuoreka [{OK
00BEMOB TeT https://m.edso0.ru/26a03fb7

bu6mmoreka [IOK

14 O0BEM IUAMHpPA, KOHYCA https://m.edsoo.ru/5513d87

b
Bbubmoreka [JOK
15 O0béM mapa omans che
BEM LIApa K ILIOWALS ChepL https://m.edsoo.ru/d189bde2
ITogo6HbBIE TEIa B IPOCTPAHCTBE.
16 CooTHoleHus Memp IE)O ansIMu bubmmorexa [IOK
N _I,[y tad https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 Konrponbnas padora no remam "Tena bubnuoreka [IOK
BpameHus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE bubmmorexa [IOK

p pocth https://m.edsoo.ru/5caefclb
bu6mmoreka [JOK

19 CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB

https://m.edsoo.ru/23{41089




bu6mmoreka [JOK

20 YMHOKEHHE BEKTOpa Ha YUCIIO
P https://m.edsoo.ru/dee379¢eb
Pasnoxenue BekTopa 1o TpéM
21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuio bubmmorexa [IOK
P pam. 1p https://m.edsoo.ru/a28fd74e
napajienaenumnena
” Pemenune 3aga4, CBSI3aHHBIX C MPUMEHEHUEM bubmnoreka [HOK
MpaBWI IEUCTBUM C BEKTOPAMH https://m.eds00.ru/5a827900
3 KoopanHaTHO-BEKTOPHBIN METO TPU bubmnoreka [IOK
pEIIEHUN T€OMETPUUECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucTemMa KOOpAWHAT B bubnuoreka [IOK
24 npocrpancTse. KoopauHatsl BeKTOpa. https://m.edsoo.ru/48db705
IIpocreiimne 3a1a4n B KOOPAUHATAX 3
75 VYron mexay BekTopamu. CraasipHOE bubnnorexa [IOK
IIPOU3BENECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnienue yrioB Mex1y npsSMbIMU U bubnnorexa IOK
IUIOCKOCTSIMHA https://m.edsoo.ru/8efbe78e
7 KonTponbnas pabota no Teme "Bektopsl u bubnuorexa [JOK
KOOPAMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpEeHme, 0600IIEHNE U CUCTEMATU3AIIHS
28 3HaHuil. OCHOBHBIC (DUTYPBI, HAKTHI, TEOPEMBI bubmmorexa [IOK
' PP, - TeOoP https://m.edsoo.ru/1780ba5d
Kypca TUIaHUMETPUH
[ToBTOpeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUs
29 3HaHuil. OCHOBHBIC (DUTYPBI, HAKTHI, TEOPEMBI bubmoreia HOK
' PP, - TeOP https://m.eds00.ru/078cd 184
Kypca IUIaHUMETPUU
[ToBTOpeHMe, 006001IeHNE U CUCTEMaTH3aIUs
30 3HaHUH. 3aja4¥ MIIAHUMETPUU U METOBI UX bubmorexa HOK
-2l p A https://m.edsoo.ru/7491efe0
pereHus
31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus bu6mmoreka [JOK




3HaHUU. 3a]]auu TUTAHUMETPHUH U METOJIbI UX
pelieHus

https://m.edsoo.ru/4dffda97

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS

Bbub6moreka [JOK

32 3HaHuil. OCHOBHBIC (DUTYPBI, GAKTHI, TEOPEMBI 1 hitps://m_edsoo.ru/74b2ado |
Kypca CTepeoMeTprn
Bbub6moreka [JOK
33 Hrorosas koHTpoLHas padoTa ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3ALIHS | bubmnoreka [IOK
3HAHUM https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3zoB B.®., Kanomues C.b. u

npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocBerienue»

METOJINYECKHUE MATEPUAJIBI AJ151 YUUTEJIA

1. Nuenckast M. A. T'eometopusi. Koutponsubie padotsl. 10 -11kmacc: yueo.
nocobue a1 061eo0pa3oBaT. opranu3aiuii: 6a30BbIi ypoBeHb / M.A.
HNuenckas. - M. : [Ipoceenienue.

2. Nuenckas M. A. I'eomeropust. CamocTtositenbHbIe paboThl. 10 kiacc: yueo.
nocoOue a1 001eo0pa3oBat. opranusaiuii: 6a3oBsiil ypoBeHb / M.A.
Nuenckas. - M. : [Ipocsenienue.

MeToanueckue Matepuaisl ¢ mopraina Exuaoe comepxanue o0miero

oOpazoBanus https://edsoo.ru/

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
bubnmnorexa [{OK https://urok.apkpro.ru/

®I'MIC Mos mikona https://myschool.edu.ru/

Enunoe coneprxkanue obuiero oopazoBanus https://edsoo.ru/
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