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HHOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I['eomerpus» 0a30BOro ypOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHOBe DenepanbHOrO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHapTa CpeaHEro oduero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAWIIMN POCCHICKOTO 0O0pa30BaHUA.
Peanuzanusi nporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSIMU,
COCTABJISIIOUIMMU OCHOBY JJI CaMOPa3BUTHS M HENPEPHIBHOTO 0O0pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I103HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00YYaIOLIUXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIero
oOpa3zoBaHusi OOYyCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METAlpPEAMETHBIX U
IPEIMETHBIX PE3YJbTaTOB OOYYEHHS T€OMETPUU B HANPABICHUU JIMYHOCTHOIO
pa3BuTHs oOydaromumxcs, GOpMHpOBaHUA (DYHKIIMOHAIBLHON MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUIUINH. Pa3BuTue y oOydarommxcs
MPaBUJIBHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHH T€OMETPHUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEAITbHOTO W HJICAJBbHOT0, XapaKTepe OTpPaXKEHUs
MAaTeMaTH4YEeCKOW HAYKOH SIBJICHUH U IPOLIECCOB PEATBHOI0 MUPA, MECTE T€OMETPUN
B CHUCTEME HayK U POJIM MAaTEMATHYECKOTO MOJIETMPOBAHNS B HAYYHOM MO3HAHHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS yUaIUXCs, a
TAK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX JIs aJanTaldd B COBPEMEHHOM
oOLIeCTBe.

['eomeTpus sBisieTcs OJHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEAHETrO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAET BO3MOXHOCTh H3YYEHHUS Kak
JUCLUUIUINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TAK U TYMaHUTapPHOIA.

Jlornyeckoe MbllUIeHHE, (opMUpPyEeMOe MpU HU3YYEHUU OOydarouuMucs
MOHSATUMHBIX OCHOB F'€OMETPUH U MOCTPOCHUU LIETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pEUICHUS] TeOMETPUYECKUX 3aJady, YMEHHE BBIABUraTh W ONPOBEPraTh
TMIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPHU PELIEHUU 3a]a4 E€CTECTBEHHO-
HAy4HOTO [UKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AesATeNbHOCTH 4YenoBeka. OpUeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, ¢dopMa
OTPAKEHUSI OKPYKAIOIIET0 MHUpPA, YCJIOBUE YCIEUIHOTO MO3HAHUS M AKTHUBHOIO
npeoOpa3oBaHus JIEUCTBUTENBHOCTU. OnepupoBaHre NPOCTPAHCTBEHHBIMU



oOpa3amMu 00bEeTUHSET pa3HbIe BUAbI YIEOHOM U TPYIOBOU AESATEIbHOCTH, SIBISETCS
OIHUM H3 NPO(PECCHOHATBHO Ba)XXHBIX KaudecTB, I[O3TOMY aKTyajbHa 3ajada
(GopMupoBaHus |y OOyYalOIIMXCS  NPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUJAHOCTH OOpPa3HOIO MBIIUIEHUS -— CYIIECTBEHHONO KOMIIOHEHTAa B
MTOATOTOBKE K MPAKTHYECKOU JEATENBHOCTH [0 MHOTUM HaIIPaBICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kKypca «l'eomeTrpus» Ha 0a3zoBOM
ypoBHE OOyueHusi — 001meo0pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyuaronuxcs yepe3 ooecreuyeHue BO3MOKHOCTH IPUOOPETEHUS U UCTIONIb30BAHMS
CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U  JAEUCTBUH, CHEIU(PUYHBIX
r€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  MPOJOJDKEHHs  oOpa3oBaHHs IO
CHEUUATbHOCTSIM, HE CBSI3aHHBIM C IPHUKJIAJIHBIM UCIOJIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IMpeAHA3HayeHa s
oOy4Jaronuxcsi CpeiHeN IKOJbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3om, oOydaroligecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTHUYECKHE YMEHUS, CBSI3aHHBIE CO
cnenupUKo TeOMETpUN U HEOOXOAUMBIE NIl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 31oro, oHM UMEIOT BO3MOKHOCTh U3YUUTh FT€OMETPUIO OoJiee TIIyOOKO, €CIH
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TIE€OMETPUYECKHX 3HAHUSAX B
po(heCCUOHATILHON S TENIbHOCTH.

JlocTmxeHre Lead OCBOCHHUS MPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3a7ad. lIpuopuTeTHbIMM 3aJadyaMud  OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHe B 10—11 kJaccax siBISIOTCS:

e (opMHpOBaHHE TMpPEICTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHME MTPEICTABICHHS O MHOTOTPAaHHUKAX U TeJlaX BpallleHUs KaK
O BAKHEWILIMX MaTeMaTHYECKUX MOJEJNSIX, MO3BOJISIIOUIMX OMUCHIBATH U
U3ydaTh pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPAa;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTekax, MOJEISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300pameHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMH O
MHOTOTPAaHHHUKAX U TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJIaJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHUS MPOBOAMTH  HECIOXKHBIE JIOKa3aTeJbHbIC
paccyXJIeHUs B XOJIe¢ PEIIEHUS CTEPEOMETPUUYECKHUX 3aJady W 3a1ad ¢
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHUE UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yJarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENIbCKIUX YMEHUN, KPUTHUYHOCTU
MBILIUICHUS;



e (dopmupoBanue QyHKINOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHHE Pacrlo3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJIbHbIX >KU3HEHHBIX CUTYalUsSX U MPU U3YyYECHHUU
JIpPYrUX  Y4eOHBIX  MPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEMN, POPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIETH, MPUMEHATH OCBOEHHBI TI'€OMETPUUYECKUI
anmapar i1 pelleHus MIPaKTUKO-OPHUEHTHPOBAHHBIX 3a1ad4,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUU B HAYaJIE €r0 U3YUYEHHUS 3a]1a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMS, U OMpenelEHHBIM 00pa3oM OpraHM30BaHHAs padoTa HaJl HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJUPYET MPOTEKAaHNE UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanourenue OTHAETCS HATIAAHO-KOHCTPYKTUBHOMY METOY OOy4Y€HUs, TO
€CTh TEOPETHUUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
y4daluxcs B Kypce CTEpeOMETPUH IPOBOAMTCS 3a CUET pELICHUS 3a]1a4 Ha CO3aHUE
IPOCTPAHCTBEHHBIX 00pa3oB W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cosznanue oOpaza TPOBOAMUTCS C OMNOPOM HA HArJISJHOCTH, a
ornepupoBaHuEe 00pa3oM — B YCIOBHSIX OTBJICUEHHS OT HATJSHOCTH, MBICIEHHOTO
U3MEHEHMS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepkaTenbHble TUHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukm», «lIpsmple U IIIIOCKOCTH B IIPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B POCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenesnsercs He TOJIbKO M0 COJIep KaTeNIbHbIM JIMHUSIM, HO U TI0 TOJaM O0y4eHHUs
Ha ypOBHE CpeHEro 0011ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yjibTaTaM
OCBOEHHUSI paboyeil mporpamMmbl, pacnpeleinéHHbBIM M0 TofaMm oOydYeHus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOObl OBJAJ€HHE TI'E€OMETPUUYECKUMHU
MOHSATUSMUA U HAaBbIKAMHU OCYUIECTBIISUIOCH MOCJIEN0BATENBHO U MOCTYNATEIBHO, C
COOJII0/IEHUEM TIPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUM OOydaromuXcs, paciupss U
yray6ssist €, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsimblie ¥ JIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCHOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSAMBIX B MPOCTPAHCTBE: IEpPECEKaroIIHecs,
napajuielibHble M CKpelnuBaronmecs npsmble. [lapasienbHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MApAJUIEIbHBIE TMPAMbIE B IPOCTPAHCTBE;
[apaJuIeIbBHOCTh TPEX MPSAMBIX; NAPAJLIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; Yrod MEXIy NpsAMBIMA B IIPOCTPAHCTBE.
[TapajuiennbHOCTh NIJIOCKOCTEN: NTapaJljIeIbHbIE IIJIOCKOCTH; CBOMCTBA NapaJJICIbHbBIX
iockocTel. IIpocrelinie npocTpaHCTBEHHBIE (PUTYpPhI HA MJIOCKOCTH: TETPa’dp,
Ky0, mapajuiesienuIe]; TOCTPOEHUE CEUCHH.

[lepneHAUKYISIPHOCTD MPSIMOM U IMJIOCKOCTH: MEPIECHANKYIAPHBIE PSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE W TEPIEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISAPHOCTA MPSIMOM M IUIOCKOCTH, Teopema O MpsAMOU
NEPIIECHAUKYJIAPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXIY IMPSIMOU U
IUIOCKOCTBIO;  ABYIPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[leprieHIMKYNSp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J10 TNIOCKOCTH, MPOEKLHS (PUTYypbl HA MIIOCKOCTh. [leprneHIuKyaspHOCTb
IJIOCKOCTEM: NMPU3HAK MEPNEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o0 TpExX
NEPIICHINKYJIAPAX.

MHororpaHHuKHU

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHuka. [Ilpusma: n-yrospHas
npu3Ma; TpaHu U OCHOBAHUS MPHU3MBI;, MpsiMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajulesienune]; U ero cpoucrsa. Ilupammpma: N-yrojspHas nupamuia, TPaHU H
OCHOBaHHE MUPAMHJIbI; OOKOBAs U MOJTHASI TOBEPXHOCTh TUPAMUJIbI; IPABUIIbHAS U
yCceu€éHHass mnupamMuga. OJEMEHThl TMpu3Mbl ©  nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHHMKH: MOHATUE IMPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MPU3Ma U
NpaBWiIbHAs THUPAMUIA; MpaBWIbHAsg TPEYrojbHAas NUPaMUIA W TPABUIIbHBIN
TeTpadp; KyO. IlpeacraBienre O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’p u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEJIIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHTBl CAMMETPUHU B MUPAMUAX, Tapauielienuneaax, IpaBUiIbHbIX
MHOTOT'PaHHUKAX.



Bbluncienne 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHaiaH, YIJbl.
[Inomans OOKOBOW TMOBEPXHOCTH U TMOJIHOM MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIIA/Ib OCHOBAHUH, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH NpsAMOi pu3msbl. [Inomane
OOKOBOIl TOBEPXHOCTHM U TOBEPXHOCTH MPAaBUJIBHOW NMHUpaMHUIBI, TeOpemMa O
wiom@aan yceuéHno nupamuipl. [lonsitrue 00 00béme. O0BEM UpamMuIbl, IPU3MBI.
[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMHK MMOTOOHBIX TEJ.

11 KJIACC

Tesia Bpaluenust

[unuHaapuyeckas MIOBEPXHOCTb, oOpasytomue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UHWJIWHJIPUYECKOW TMOBEpPXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, O00Opa3yrolias W OCh; IUIONIAJb OOKOBOW U TMOJIHOMN
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM moBepXxHOCTU. KOHyC: oCHOBaHUE U BepllinHa, 00pa3yromas
Y OCb; TIJIOIIA I OOKOBOM U MOJIHOM OBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolne
U BBICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3anmHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTesbHas MJIOCKOCTh K cdepe;
JI01aIb ChEephl.

N300paskeHue e BpalieHus Ha IOCKOCTH. Pa3BépTka NUIuHApa U KOHYCA.

KomMOuHaruu Ten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTTMCAHHBIN
okoJ10 cpepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEME
IPsIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OO0bEM IMIMHApA,
koHyca. O0BEM 11apa U 1mIomaas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEN, 00BEMAMU MOJAOOHBIX TE.

Ceuenus mMHApa (MapaiesIbHO U MEPICHANKYISIPHO OCH), CEUCHUS KOHYCa
(mapajuieIbHOE OCHOBAHUIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHHUS 11apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpoctpancTBe. ClokKeHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILUIaHAPHBIM
BekTopaM. I[IpaBwio mapamienenunena. Pemenuwe 3amad, CBS3aHHBIX €
MIPUMEHCHUEM TIPABUJI JEUCTBUKM C Bekropamu. [IpsMoyrosnbHas cucrema
KoopAuHAT B TmpocTpaHcTBe. KoopauHatel BekTopa. IIpocreitmme 3agaum B
KOOpAWHATaX. YTod MexXAy Bekropamu. CkalspHOe MPOHU3BEICHUE BEKTOPOB.



Brranciienne yrioB Mexay NpsIMbIMU U IUIOCKOCTIMH. KOOpIMHAaTHO-BEKTOPHBIN
METOJ IIPU PEIIECHUU T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOro mpeaMmeTa
«MaremaTnka» XapakTepu3yroTCs:

I'paxxnanckoe Bocnuranue:

c(OPMUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YYAIOIIErocs KaK aKTHBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUKWCKOro OOMIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
Opoleayp TpaxaaHckoro oOmecTtBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKUMSAMHA U HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaKaaHCKOU UICHTUYHOCTH, YBOXKEHUS K
IIPOLIJIOMY Y HACTOSIIEMY POCCUHNCKOW MAaTEMATUKH, IIEHHOCTHBIM OTHOILLIEHHUEM K
JOCTHIKEHUAM POCCUHCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM IIKOJIBI,
K HCIOJBb30BAaHUIO ITHX JOCTMKEHMH B JPYTUX HayKax, TEXHOJOTHUsSX, chepax
DKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoza;
c(OPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJECHUS,
CBSI3aHHOTO C NMPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUM HAYKHU U IEATEIIBHOCTBIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOT'O BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO Oy IyILErO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAs JCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEMN, 00BbEKTOB, 33/1a4, PEIICHHI, PACCYXKAEHUI; BOCTIPUUMYUBOCTHIO
K MaTEMAaTHYECKNM ACTIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PDuznyeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHMSI TPUMEHATH MaTeMaTHYEeCKHE 3HAHUS B
MHTEpecax 30pOBOT0 U 0e30macHOro 0opasa *U3HU, OTBETCTBEHHOTO OTHOLLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U
OTJIbIXa, peryJisipHas pu3nueckast akTUBHOCTD); (PU3UYECKOTO COBEPILICHCTBOBAHMSI,
TP 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTU TPYHOJIOOMS; MHTEPECOM K
paznuyHbiM  cpepaM  NPOPECCHOHAIBHOW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpINATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTEeMaTHUYEeCKOMY OOpa30BaHUIO U



caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
Y4acTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IKOJIOrHYEeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYpbl, TMOHUMAHHEM BIIUSHHUS
COIIMAIbHO-PKOHOMHUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLUATBHOM
Cpelpl, OCO3HaHHMEM TJ00aJbHOTO  XapakTepa HSKOJOTHYECKUX Mpodiem;
OpHUEHTalMell Ha MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUU JJIsl pelleHUs 3a7ad B
00J1aCTH OKpY’KaIoIIeH cpebl, INIAHUPOBAHUS MOCTYIIKOB M OIIEHKU UX BO3MOYHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIICH CpeIbl.

LleHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAyKM M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HAayKH Kak c(epbl 4YeIOBEYECKOM IeATEIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3bIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTYpOM KaK CpPEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISAITh MPOECKTHYIO M HCCIEIOBATENbCKYIO JESITEIbHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHMS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
oeticmeusMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCMEUAMU.

1)  Vhusepcanvuvie  noznasamenvmvle  Oelicmgusi,  0becneyusarOm
Qopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAOWUXCS  (0CBOEHUE
Memo0o08  NO3HAHUSL ~ OKPYXHCAIOW,e20  Mupa,  NpPUMEHeHUue  J02UYECKUX,
ucc1e008amenbCKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble joruyeckue AeicTBUA:

e BBIBIISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy MNOHATHAMH; (OPMYIUPOBATH
ONpENENECHUs]  IOHATUN; YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukalmy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  NPEeOOPA3OBHIBATh  CYKJICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M OOUIHE;
YCIIOBHBIE;

e BBUBISITH  MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, AAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX;
npeajiaraTb KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



e JeNaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUH (TPSMBIE U OT NMMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOMANUNA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejbCKUe JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK HCCIEAOBATENLCKUI MHCTPYMEHT IO3HAHMS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEJIHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO pe3yJIbTaTam
IPOBEAEHHOIO HAONIOIEHUS, UCCIIEI0OBaHMs, OLEHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE NpOLIECCa, a TAaKKe BbIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGora c undgopmanmueii:

e BBIABJISTH AePUIUTHI HHDOPMAIUH, TAHHBIX, HEOOXOUMBIX JJIsl OTBETa HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BBIOMpaTh HWHPOpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3IuYHbIX (opmax,
WUTIOCTPUPOBATH TpaUueCcKH;

e OLICHUBATH HaAEKHOCTD uHpopmanuu 1o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHnusepcanvuvie  KOMMYyHUKamMu@Hble  Oelicmeusi,  00ecneuusaom

copMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

OO0menmue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUAMHU
U LIeJIIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKJI€HUs 3a/1aBaTh BOIIPOCHI IO CYIECTBY 00CYX IAEMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXKACHHUS C CYXICHUSMU JPYTUX
YYaCTHUKOB JUanora, OOHapy>KMBaTh pa3inuue U CXOJCTBO IMO3UIIMH; B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pEIICHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSITENIbHO BBIOUPATh (hOpMAT BBICTYILJICHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

IIOHUMATh U UCII0JIB30BAaTh IPEUMYILECTBA KOMAaHIHON U UHANBUIYAJIbHON
paboThl MpU peuieHuu Y4eOHBIX 3a/ay; MPUHUMATHh LEIb COBMECTHOM
NEeATEIbHOCTH, IUIAHUPOBATh  OpPraHU3allMI0  COBMECTHOM  paboThl,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOACH;

y4acTBOBaTh B IPYIIIOBBIX opMax paboThl (00CYy)1eHUs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJIHATH CBOIO 4YacTh pabOThl H
KOOPJAMHHUPOBATh CBOU JCHCTBUS C IPYTUMU YJI€HAMHU KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

3) Vuusepcanvuvie pecynsamuensle oeticmsusi, obecnewusaiom gopmuposanue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
Camoopranu3anus:

COCTAaBJISITH IIJIaH, AJITOPUTM PELISHUS 3a/1a4H, BBIOUPATh CIIOCO0 PEIIeHHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMU TIO3HABATENbHOM pediieKCMM Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCO0AMU CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOLIecca U pe3ysibTrara
peleHns MaTeMaTUIEeCKOM 3a/1auu;

PEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEId U YCIOBUSAM, OOBICHATH
MIPUYUHBI TOCTHKEHHS WIM HENOCTHXKEHHUS PE3YJIbTATOB NEATEIIBHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



IHHPEAMETHBIE PE3YJIbTATDI
10 KITACC

OnepupoBaTh NOHATHUAMU: TOUKA, IPSIMas, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUHM W CIICJICTBHUSI M3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 33]1aY.

OnepupoBaTh MOHATHSIMU: MTAPATUICTLHOCTD U TIEPIIEHANKYISIPHOCTD MPSMBIX
Y IIOCKOCTEM.

KnaccuduimpoBate B3aMHOE pPaCHOJIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHSAMH: IBYTPAHHBIA yTOJ, TPaHU ABYTPAHHOTO YTIJia,
pebpo BYrpaHHOTO yriia; JIMHEWHBINM Yroj ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIIbIHI
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHWKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHUAB MHOTOTPAHHHUKOB (IMpaMuia; TIpU3Ma,
MPSAMOYTOJIBHBIN NapaJlieenunes, Kyo).

KnaccudummpoBatb ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS IS
kiaccudukanuy  (BBIMYKJIbIE Y HEBBIMYKJIBIE MHOTOTPAHHUKHW; TPABUIbHbBIE
MHOTOTPAHHHUKH; TIPSMbIC ¥ HAKJIOHHBIC TIPU3MBI, TTapaJUICICTTUIICBI ).

OmneprpoBaTh MOHATHIMHE: CEKYIasi TUIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CtpouTh ceueHUsT MHOTOTPAaHHUKOB METOJOM  CJIEJOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Permats 3a7aun Ha HaXOXKJICHHE TEOMETPUUIECKUX BEJIMUUH MO 00pas3am Win
anropuT™MaM, TPHUMEHsS W3BECTHBIC AHAIUTUYECKUE METOIbI TIPU PEHICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7]a4 HAa BBIUMCIICHUE PACCTOSHUN MEXKIY JBYMSI
TOYKaMH, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEITUBAIOIIUMHUCS TPSMBIMHU.

Pemmarp 3a7aun Ha HaXOXKJEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iam Wiu
aNropuT™MaM, TPUMCHSS W3BECTHBIC AQHAIMTHYECKHE METOMBI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEMAaTHYECKUX 3aJlad Ha  BBIYUCIICHHE YIJIOB  MEXIY
CKPENIMBAIOIMUMHUCS TPSIMBIMH, MEXKIYy TPSIMOM ¥ TUIOCKOCTBIO, MEXKIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI U TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nipamMuzia) C IpuMeHeHueM (PopMYIT; BEIYUCIISATH COOTHOIICHUS MEXTY TIIOMIA SIMU
MOBEPXHOCTEHN, 00BEMaMU MTOT0OHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh H IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(OpPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTEXax U
PHCYHKaX.

[TpumensTs reomMeTpruecKue (HaKThl I PEHICHUS CTEPEOMETPUYECKHUX 3a/1a4,
MPEIOoJIararoIuX HECKOJIBKO I1aroB PEIICHHUs, €CJI YCIOBHSI IPUMEHEHHUS 3a/1aHbI
B SIBHOU (opMe.

[lpuMeHsTH TpOCTEWIIME TPOTPAaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUUECKUX 3a/1a.

[lpuBOANTE TpHUMEPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MpPUPOAE U
KU3HU, pACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHsATh TMOJNydeHHBIE 3HAHUS Ha TMPAKTUKE: aHAJM3UPOBATH pEasbHBIC
CUTyallud W TPUMEHATh HM3yUYEHHBIE NOHATHUA B MPOILECCE IOUCKA pPELICHUS
MaTeMaTH4ecKu C(HOPMYJIMPOBAHHON MPOOJIEMBbl, MOJEIUPOBATh pealbHbIE
CUTyalldd Ha s3bIKE TEOMETPUH, HCCIEAOBAaTh TIOCTPOCHHBIE MOJAETH C
MCIIOJIb30BaHNEM TE€OMETPUUYECKUX MOHATUHI U TEOpeM, armnapara aireOpbl; penarh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM IT'€OMETPUIECKIX BEITHUMH.

11 KIIACC

OnepupoBaTh MOHATHSAMHU: [UIWHIPUYECKAs TMOBEPXHOCTh, OOpa3yroIIHe
IWIMHIPUYECKON MTOBEPXHOCTH; IIJIMHAP; KOHHYECKas TTOBEPXHOCTh, 00pa3yoIIne
KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBepXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccuduimpoBats B3auMHOE pactoiokeHune chephl U TIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAHWE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAAM  TIOBEPXHOCTEH  Tell  BpalieHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHuEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B Cepy U OMMCAHHBIN
okoJ10 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK WITH TEJIO BPAIICHHUS.

BeIunciaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMHU MOBEPXHOCTEH U 00BEMaMU
IIOJOOHBIX TEI.

N300pakath u3ydaembie (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIllCHUSI.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHMOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PHUCYHKax.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB M
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBaMHU OHU 00JIa/1ato0T.

[IprMeHATh IpaBUIIO MapajuIeICIUIICA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATEI B IIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKAJISIPHOE ITPOU3BEECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBIL.

HaxoauTbe cyMMy BEKTOPOB M ITPOU3BECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOU3BEICHUE, pACKIAIbIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B ICKAPTOBOW CUCTEME KOOPAMHAT.

[TpumeHsTh reomeTpudeckue (HakThl AJis1 pELICHUs CTEPEOMETPHUUECKHX 3a/1ay,
MPEANOIAraloINX HECKOJIBKO IIaroB PEIICHHUs, €CIU YCIOBUS IPUMEHEHUS 3aJaHbI
B sSIBHOM (hopme.

PemaTte mpocreimme reoMEeTpUYeCKre 3a1adyd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIAMHATHOTO METO/A.

Pemate 3amauM Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHHA U
HAaXO0XKJIEHUE F€OMETPUYECKHUX BEJIMYMH 10 00pa3laM Wiu aaropuTMam, IpuMeHss
M3BECTHBIE METObI IIPU PEILICHNUN CTAaHAAPTHBIX MaTEMaTHUYECKUX 3aau.

[IpumeHATr OpOCTEHIINME IPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4.

[IpuBoAMTH HpUMEPBl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPAKTUKE: aHAJIM3UPOBATh pEaJbHbIC
CUTyallUM W TPUMEHSATh HM3YYECHHbIE TOHSTHS B TMPOIECCE IOMCKA PEIICHMUS
MaTeMaTuyecku Cc(HOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBATh peaIbHbIE
CUTyallUM Ha A3BIKE T'E€OMETPHUM, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, ammnapara ajreopbl; pemarhb
PaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIECHUEM T€OMETPUUECKUX BEITHUHMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounvecTBO 9acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasubie | Ilpakrnuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoTsbI
pecypcsl
bubmnoreka LIOK
1 B 10
BEICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
5 [IpsitMbIe 1 IIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubnunoreka [IOK
[TapanienbHOCTh NPSAMBIX U TNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYIAPHOCTD NPAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
4 10 1
Vbl MeXAy IPSMBIMHU U TUIOCKOCTSIMU httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPaHHHIH https://m.edsoo.ru/1c209e37
. bubnuoteka [IOK
6 06 9 1
DEMEI MHOTOTPATTHHIOR https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHrs, PACCTOSHUS U YTJIbI 4 0 bubmmorexa LOK
P ' P e https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



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

11 KJIACC

Koun4vecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbie
Ne i/ P Kontpoanusie | IlpakTtuueckue (mucpp )
MPOrpamMMblI Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©1a BpattieHi https://m.edso0.ru/1c209e37
bubnnorexa [JOK
2 ¢ 1
Onémet Ten > https://m.edso0.ru/1c209e37
bubnuoreka [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 httos://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 0000IICHNHE, 7 0 bubnnorexa [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB ITO 34 9 0

I[TPOI'PAMME
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