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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 Y4YeToM IMporpaMMbl BOCHHUTAHHS U COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUIA,
MPEABSBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIIUNA POCCHUCKOTO
oOpa3oBanus. Peammzarusi mporpaMmbl OOSCIIEYMBAET OBJIAJICHUE KITFOYCBBIMHU
KOMITETCHIIUSIMH, COCTaBIIIONIMMH OCHOBY JUIsl CAMOPAa3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOIO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYAFOIIIHXCS.

OcHoBHBIE cozaepikaresbHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«Mmuororpanauku», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COAEP/KATEIbHBIM JIMHHAAM, HO M IO TOJam
o0y4eHHUs Ha YPOBHE CpeJIHEro 00IIero ooOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUsl paboueil mporpamMmbl, pacHpelesN€HHbBIM 10 ToAaM oOOyueHwus,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEJCTaBICHUN O0Yy4aroUIMXcs, paclupss U
yriayouisst e€, o0pas3yst IPOYHbIE MHOKECTBEHHBIE CBSA3H.



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.

IINTAHUPYEMBIE PE3YJIBTATbHI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3yJabTaThl OCBOCHHMS MPOTPaMMBbl Y4eOHOTO IMpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnuranme:

c(OpPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIUU 00YyYaIOLIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO UJ€HAa POCCUHCKOrO oOOIIecTBa, MpPEACTaBICHHEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxkIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHl H TMp.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSIMU ¥ Ha3HAYEHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHPOBAHHOCTHIO POCCUICKON TPaXAAHCKON MACHTHUYHOCTH, YBA)KCHHUS
K IPOLIJIOMY ¥ HACTOSILIEMY POCCHUMCKONM MaTEMATHUKH, HEHHOCTHBIM OTHOLLIEHHEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K HCIIOJB30BAHHUIO 3TUX JOCTHKEHHHM B JPYTHX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMUPOBAHHOCTbIO ~ HPAaBCTBEHHOTO  CO3HAHMs, ATHUYECKOrO IOBEJACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN HAYKU U IESATEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyayLIEro.

JdcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOUIEHHUEM K MUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a;ad, pEelIeHU, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JNYHbIX BUIAOB UCKYCCTBA.

PDu3nyecKkoe BOCIUTAHUE:

c(OPMUPOBAHHOCTbIO YMEHHS MPUMEHATh MaTeMaTHUeCKUe 3HaHWUs B
MHTEpECcax 37J0pOBOro U 0e30MacHOro odpas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryJspHas buznueckas aAKTUBHOCTB); duznyecKoro
COBEPLICHCTBOBAHU, pu 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIILHOU
NEATEIbHOCTHIO.



Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
pasnuyHbIM  chepaM  TIPOPECCHOHATLHON  JESITEIBHOCTH, CBSI3aHHBIM ~ C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oymymieli mnpodeccun W pealn30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSKEHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYAaCTHIO B PEIICHUH MTPAKTUUECKHUX 33]1a4 MAaTEMaTHICCKON HAPaBICHHOCTH.

IK0JIOru4YecKoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYpPhI, IMOHMUMAaHWUEM BIIMSHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOHON M COIMATBLHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJIeM;
OpHEHTaIlMeld Ha NMPUMCHEHHE MaTEMAaTHYECKHUX 3HAHWHN JUIA pelieHds 3a7ad B
00JlacTH  OKpYXKalolllel cpenpl, IUIAHUPOBAHUSA IIOCTYIIKOB M OIGHKH HX
BO3MOYKHBIX ITOCJICICTBHH JIJIST OKPYIKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO TIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOW TMPAKTHKH, ITOHUMaHHEM
MaTEeMaTHYeCKOH HayKH Kak cQepbl YeIOBEUECKOW JeATEeIbHOCTH, JTaloB ¢
pa3BUTHS W 3HAYUMOCTH [UJISI DPA3BUTHS I[HUBWJIM3AIMU; OBIAJICHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHYeCKOM KyJIbTypOHM KaK CpPEJCTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATH MPOEKTHYID M HCCIIEAOBATEIBCKYIO JESITEIHHOCTh
WHIUBHYAJIEHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeMeTHbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMH
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmBUsIMU, YHUBEPCAIbHLIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie = nosmaseamenwvhvle  Oeticmsus,  obecneuusaOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJcarwe2o  Mupa,  NpUMEHeHUue  J102UYECKUX,
UCc1e008amenbCKux onepayull, ymeHutl pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBM:

e BBIABIIATHh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHUECKUX
O00BEKTOB, TOHATUN, OTHONICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpENENICHNs]  TOHSATHH; YCTAHABIMBATh CYIICCTBEHHBIA  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA s OOOOIICHHS W CPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIbHbIE U OTpHUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBEISIBIIAITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIONCHHUSIX W YTBEPKICHUSX;
npeajiaraTb ~ KPUTEpPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUH (MIPSMBIE U OT IPOTUBHOIO), BEICTPAMBATh apTyMEHTAIIHIO,
MPUBOJNTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBHIOMpATh HaWOoOJIee MOAXOMAINNA C YIETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTECPHUEB).

Ba3oBble ucciienoBarejbcKue 1eCTBUA:

MCITIOJIb30BaTh BOMPOCHI KAK HCCIIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHUBOpPEUUE, NpoOIemMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUI0, MHEHUE;

MIPOBOIUTH CaMOCTOSATENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
Oo0OBEKTa, SABJICHHS, MPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJIEHUSMU, IPOIIECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH O00OIIEHHS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaunmeii:

BBISIBIIAATh JIepUIMTHl MH(QOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsl PELICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

CTPYKTYpUpPOBaTh UHPOPMALUIO, TIPEJCTABIATh €€ B pa3lndYHbIX (popmax,
WJLTIOCTPUPOBATh TpadUUuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHdopMaIuu o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Vuueepcanonvie  KoMMyHuxkamueuwle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOB 00OVUAIOUWUXCAL.
Oo0menue:

BOCIIpUHUMATh U (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU U LIEJISIMH OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3yJIbTaT;

B X0 00CYXAE€HUS 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYK/1aeMOl TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BBICKa3bIBATh U/IEH, HALIEICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUSA C CYXICHUAMH JIPYTUX
YYaCTHUKOB AHAaiiora, oOHapyXUBaTh paziuuMe U CXOJICTBO IMO3ULMUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  SKCIEpPUMEHTAa,
UCCJENOBAHMSI,  NIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C y4ETOM 3a/]1a4 MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHuvecTBo:

3)

MOHMMAaTh W  WCIHOJIB30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJIMBUAYAJIbHOU paOOThI MPU PEIICHUH YUYE€OHBIX 3a]1a4; IPUHUMATH 1IETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOMU
paboThI, paclpeAeNaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIONHITH CBOI YacTh palbOThl U
KOOPJIMHUPOBaTh CBOM JEUCTBUS C JAPYIMMH 4YJI€HAMU KOMAaHJbL;
OIICHUBATh Ka4eCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyIHPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUSI.

Yuueepcanonvie  pezynamuenvie oeticmeusl, obecneuusaiom

GdopmuposaHnue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 33J]a4H, BBIOUPATh CIIOCO0 pelIeHus
C YYETOM UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIBb:

BJIAJETh HABbIKAMHU IO3HABAaTEIbHOM pedJeKcud KaK OCO3HAaHMUS
COBEPLIAEMBIX JIEUCTBUH M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIaJIETh CHOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJI Ipolecca H
pe3yibTara peleHnss MaTeEMaTUIEeCKOM 3a/1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTH HA OCHOBE HOBBIX
0OCTOATENIbCTB, TAaHHBIX, HAWIEHHBIX OIIHMOOK, BBISIBICEHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEJIM U YCIOBUSAM, OOBACHATH
MIPUYUHBI TOCTHKEHUS WIM HENOCTHKEHHUS PE3YIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBath MOHATUSIMH: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBUS M3 HUX MPHU PEIICHUU
TCOMETPUYCCKUX 3aJ1a4.

OnepupoBaTh MOHATHIMU: MTAPALICTLHOCTDh U MIEPIECHANKYIISIPHOCTD MPSMBIX
Y TUIOCKOCTEMN.

KnaccudunmpoBate B3aMMHOE pPACIOJIOKEHHE MPSMBIX W IUIOCKOCTEH B
IPOCTPaHCTRBE.

OnepupoBaTh TMOHSATHUSMH: JIBYTPAHHBIA yTOJ, TPaHW JABYTPAaHHOTO YIJIa,
pedpo ABYTpaHHOTO yTia; JUHEHHBIA YroJl IBYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO YTJIA.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHMK, BBIMYKJIBIH HM HEBBITYKIIBIHA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIILHBII MHOTOTPAaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMUpaMuaa; NpHU3Ma,
NPSIMOYTOJIbHBIN MapaluieNienue, Kyo).

KnaccudunmpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHHS  JUIS
Kkinaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH; TPABUILHBIC
MHOTOTPAHHHKH; TIPSMBIC U HAKJIOHHBIE TIPU3MBI, TTapaJUICICTUTIC b ).

OnepupoBath MOHATUSMHU: CEKYIIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBICHATH IPUHIIMIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YSI METO/ CIIE/OB.

CtpouTh CceueHUS MHOTOTPAHHUKOB METOJOM  CJI€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXKACHUE TEOMETPUUICCKUX BEJIMYUH MO 00pasnam HiH
QITOPUTMaM, TIPUMCHSISI W3BECTHBIC AHAMTUYCCKAE METOIbI TPU PEIICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 3a7a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKA JO TMPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS MTPSIMBIMHU.



PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUIECKUX BETUYUH MO 00pasiiaM Win
aNropuTMaM, MPHUMEHSS W3BECTHHIE AHAIIUTHUYECKUE METOAbl IPU PELICHHUU
CTAHJAPTHBIX MATEMATHUYECKUX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXIY
CKpPEIMBAIOIIMMUCSA TNPAMBIMH, MEXKIYy MPAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, AIBYTPAHHBIX YTJIOB.

Boraucnsats 00bEMBI U TUIOMIAAN TTOBEPXHOCTEM MHOTOTPAHHHUKOB (TIpU3Ma,
nupamyga) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHUS MEXKIY
IJIOLIASIMU TOBEPXHOCTEMN, 00bEMaMU TOI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHSATHUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBATH W HHTEPIPETHPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax H
PUCYHKaX.

[IpumensTe reomerpuueckue (aKThl JIS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANoJaralinX HECKOJIBKO IIaroB PEMIEHUs, €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbl B IBHOM (hopMme.

[IpumeHaTs mpocTedMe OPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPHU PELICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBOINTH HpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KWU3HH, PACTIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMyYEHHbIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallud W TPUMEHATh HM3YYEHHBIE TMOHATUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu CQOPMYJIHPOBAHHON NpOOJIEMBbl, MOJAEIUPOBATh pEaIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
IPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEITUYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIPHUECKas IOBEPXHOCTb, OO0pa3yroue
HWIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHJAP;  KOHUYECKAas  MOBEPXHOCTb,
o0pasyrore KOHMYECKON TOBEPXHOCTH, KOHYC; ChepUyeCcKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIUHIP, KOHYC, chepa u map).

OOBACHATH CLIOCOOBI IOTYyUYEHUS TeJl BpallleHusl.

KnaccuduimpoBaTs B3auMHOE paciofio;KeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUAMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CJOS;
IaPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOIIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POPMYII.



OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy U
ONMHCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

BbIYUCIATE COOTHOIIEHHSI MEXY IUIOLIAASMU MOBEPXHOCTEH U 0OBEMAMMU
MO00HBIX TEN.

N300paxxkath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINIONTHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPALCHHUS.

W3BnekaTh, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHS BEKTOPOB, BBIUMTAHUSI BEKTOPOB U
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHU 00JIaJaIO0T.

[IprMeHAT IPaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YrOoJd MEXKIY
BEKTOPAMHU, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOpAMH, CKaJISIpHOE IPOM3BEACHHUE, PACKIAAbIBATHL BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[Ipumensats reomerpuueckue (aKTbl i PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, OPEeAnoararliiX HECKOJIbKO IIaroB PEIIEHUs, €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocrelmmne reoMeTpuyecKue 3aJadd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemiatb 3amaum Ha [I0KAa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHHH H
HaXO0XK/JIEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WIH aJIrOPUTMaM, PUMEHSS
M3BECTHBIE METO/IbI IIPYU PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX 3a4ad.

[IpumenaTs mnpocTediMe NpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPHU PELICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBOINTH HpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KWU3HH, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpumeHATh MOMyYEHHbIE 3HAHUS HAa IPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallud W TPUMEHATh HM3YYEHHBIE TMOHATUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4YecKu CQOPMYJIHPOBAHHON NpOOIEMBbl, MOJAEIUPOBATh pEabHbIE



CuTyallii Ha A3BIKC TCOMCTPHHM, HCCICAOBATH IIOCTPOCHHBLIC MOACIM C
HCITIOJIb30BAHHCM I'COMCTPHYCCKHUX TIOHATUN U TCOPCM, aIlrapara aﬂre6p51; peuIaTb
MMPAKTHYCCKUEC 3aJla4u, CBA3AHHBIC C HAXOXKICHNEM I'COMCTPUUCCKUX BCIIMYHH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KoHTpobHBI IIpakTHyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
1 BBeneHue B ctepeoMeTpuio 10
) [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTB IPSIMBIX U INIOCKOCTEH
3 [lepneHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMH 10 1
5 MHoOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHME: cCeueHus, pacCTOSHUSA U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE

HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P KoHTposbHbI IIpakTH4eckue (g )

NMPOrpamMMbl Bcero o0pa3oBaTebHbIC

e padoThblI padoThI
pecypcbl

Tena Bpaienus 12

O0BbEMBI TEN 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IIEHNE, . 1

cUCTeMaTu3alus 3HaHuH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0







