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COIAEPXAHHUE YYEBHOI'O KYPCA
10 KIJACC

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpeOMETpUU. Touka, mOpsMas, IJIOCKOCTb,
npocTpancTBO. [loHATHE 00 aKCMOMAaTUYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajjieJibHble W CKpeuuBaromuecs npsmeie. [lapamienbHOCTh OpsIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPAIUICIbHBIE MpPSIMBIE B IMPOCTPAHCTBE;
MapajyICIbHOCTh TPEX MPSIMBIX; MAPAILIETBHOCTh MPAMON U TUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJ MEXAY NOpPSIMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJTIOCKOCTEM: NapayieIbHbIC IJIOCKOCTH; CBOICTBa
napauieNibHbIX IUIockocTeil. IIpocrteiliinie mnpocTpaHCTBEHHbIE (QUIYpHI Ha
MJIOCKOCTH: TETpa’Ap, KyO, mapajuieienunei; MOCTPOCHUE CEYEHUH.

[lepneHIUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIE MPSIMbIE B
IIPOCTPAHCTBE, NPSMbIE MapajUICbHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
MIPU3HAK T[EPHEHIUKYISIPHOCTA NPSMOM M IUIOCKOCTH, TE€OpeMa O MNpsIMOU
MEPIIEHAUKYISPHON IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JBYIPAHHBIA  YroJ, JIMHEWHBIM yroja JBYIPAaHHOIO  yIJIa.
[IepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 IIOCKOCTH, PACCTOSTHUE
OT  TOpsIMOM 1O  TUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHIUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJISAPHOCTH  JBYX
IocKkocTe. TeopeMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; TpaHu U OCHOBAHUA MPU3MBI;, TIpSIMas U HAKJIOHHAsA MPU3MbI, OOKOBasi U
NOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienune]; U ero cpoucra. llupamumpa: N-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMHUIBI; IPaBUJIbHAS U
yceu€HHasg MNHupaMuaa. OJIEMEHTbl Npu3Mbl W nupamunbl. lIpaBunbHble
MHOTOTPAaHHUKU: TMOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpPAaBUJIbHASA MpU3MA U
MpaBWIbHAS THUPAMUJA; MpaBWIbHAS TPEYrojbHas NUPaMUa M TPABUIbLHBIN
TeTpadap; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaekadap U ukocadap. CeueHus Mpru3Mbl U MUPAMU/IBI.



CuMMeTpusi B TNPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEJIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJIEMEHTHl CHMMETPUM B THpaMuiax, Mapauienenuneaax,
MPaBWIbHBIX MHOTOI'PaHHUKAX.

Brruncienre 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHalid, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IJIOMIA b OCHOBAHUM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMON IIPU3MBL.
[Tnomanp OOKOBOM TIOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPaMUJIBI,
TeopemMa O TIUIomaau yceuéHHor mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
MAPAMUIBI, TPU3MBI.

[TonoOuple Tena B mpocTpadcTBE. COOTHOIICHUS MEXKIY IUIOMIASIMHU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJI.

11 KIIACC

TeJia BpaleHust

Humuaapryeckast MTOBEPXHOCTb, oOpa3yromue IUTHHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPHYECCKOW TOBEpPXHOCTU. [lMmuHap: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTh, OOpasywlas M OCh;, IUIONAAhL OOKOBOM M TOJHOU
TTOBEPXHOCTH.

KoHnueckas moBepXHOCTh, 00pa3yronme KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXHOCTH. KOHYC: OCHOBaHME M BEpIIMHA, 00pa3yromias
U OCb, IUIOMIaJlb OOKOBOM U TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yronue 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacmonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe;
IJI01A/1b CEPHI.

N3o00pakenne Ten BpalieHus Ha TIOCKOCTH. Pa3BEpTka muIMHIpa 1 KOHYyCA.

KoMmOunaruu Tem BpalmieHWss W MHOTOTPAaHHHKOB. MHOTOTPAaHHUK,
OMHCaHHBIA OKOJIO cdepnl; chepa, BOHCaHHAST B MHOTOTPAHHUK, WA TEJO
BpAIICHMUSI.

[Tonsarre 06 06bEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 006 00BEMe
IPsIMOYTOJILHOTO TMapajuienenumnena u cienctsus u3 He€. OO0BEM MUIMHIpA,
koHyca. O0BEM m1apa 1 miomaas chepsl.

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMH
MOBEPXHOCTEH, 00bEMaMH TIOT00HBIX TEJI.

Ceuennss mwiMHApa (MapajuielbHO M MEPHEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (TapajjielbHO€ OCHOBAHHMIO U TIPOXOJAIIEe YEepe3 BEpIINHY), CEUCHHUS
mrapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



Bekrop Ha miockocTy U B ipocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHe BEKTOpa Ha 4ucio. Pa3noxkeHnue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBSA3aHHBIX — C
IIPUMEHEHHEM IIpaBWJI JEUCTBUM C BeKkTopamu. lIpsmoyronpHas cucrema
KoopauHat B IpoctpaHcTBe. Koopaunarel Bekropa. Ilpocrenmme 3amaun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKalsipHOE MNPOU3BEACHUE BEKTOPOB.
BrruncnieHne yrioB Mex1y MPSMBIMHA M IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIIM
METOJ MPU PELICHUH T'€OMETPUUYECKUX 3a]a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOM UICHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYIyIIIETO.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTABIXA, peryisipHas dusznueckas AKTUBHOCTH); (bu3IIecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYdy, OCO3HAHWUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPHIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3oBaHHIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUHU NPAKTUYECKHUX 3aJ1a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYyJIbTYypbl, MMOHWMAaHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHMEM TJI00aJBbHOTO XapakTepa OSKOJOTMYECKHX Mpolsiem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JaCTH  OKpy)Karomiel cpeapl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak c@epbl YeIOBEUECKOW NeATEeTbHOCTH, JTAloOB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKAd M MAaTEMATHYECKON KyJbTypOll KaK CpEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI yUEOHOTO TMpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU PE2YAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oelicmsus, — 0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATUIECKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIPUHUMATH, (opmMymupoBaTL U  MPeOOPA3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHIYKTHUBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHU 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cnoco0 perieHUs y4dyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICTIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarenbckue qeMcTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEUHE, MpoOIeMy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITUIO, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbIIBUIAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTypUpPOBaTh MH(MOPMAIHIO, IPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pPELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJYYEHHBIN PE3YNbTAT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMANIOTa, OOHAPYKUBATh Pa3IMYUE U CXOJICTBO IMO3UIIMMA; B
KOPpEKTHOU (hopme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

NOHMMaTh ¥ MCHOJNb30BaThb  MpPEUMYyIIECTBA  KOMaHJHOW U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysibTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 3aJa4l, BEIOUpaTh Coco0 pereHus
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABAaTEJIbHOM peduiekcun Kak OCO3HaHUSA
COBEPILIAEMBIX JICMCTBUI M MBICIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBath MOHATUSIMHU: TOYKA, TPSIMas, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPaCTONOKEHUE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (MHpaMUja; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH, TPaBUIIbHbBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpouth ceuyeHUss MHOTOTPAHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 33]1a4 Ha BBIYMCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, TPUMCHSSI HW3BECTHBIC AHAIMTUYCCKUE METOIbI TPU PEIICHUN
CTaHJAPTHBIX MaTeMaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TpUMEHEHHEM (GOpMYJ;, BBIUMCIATH COOTHOIICHHUS MEXIY
TUTOMIASIMU TIOBEPXHOCTEM, 00bEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBbIBaTh M HWHTEPIPETHUPOBATH HHPOPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax M
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilie MTpOrpaMMHBIE  CpPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh TMOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: aHAJIW3UPOBATH PEaIbHBIE
CUTyallUM W TIPUMEHATh W3YUYECHHBIE TIOHSTUS B TMPOILECCE MOMCKA PEHICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOIb30BaHUEM FeOMETPUYECKHUX MOHATHH U TEOPEM, armapara ajareopsl; penaTth
MPAKTUYECKHUE 3aJ]a4H, CBSI3aHHBIEC C HAX0XKJICHUEM IT'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyronre KOHMIeCKOH OBEPXHOCTH, KOHYC; cpepruyecKasi HOBEpXHOCTb.

Pacno3naBaTh Tena BpanieHus (WJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHITUSIMHU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTAa, BBICOTA
CErMEHTA; IIapOBOM CIJIOM, OCHOBaHHE LIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy U
OMUCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAE B MHOTOIPAHHUK WM TeEJO
BpAIICHMUS.

BbyncnsaTe COOTHOLIECHUS MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.



N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0ObEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEJCTABICHHYIO Ha yepTexax M
PHUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenunesa.

OrneprpoBaTh NOHATUSAMHU: JEKaAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrod MEXKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJISIPHOE TMPOMU3BEIACHUE, PpPACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reoMeTpuueckue QakTbl JUIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO AaroB PEIICHHUs], €CIIN YCIOBUS PUMEHEHHUS
3a/1aHbl B IBHOM (hopMe.

Pemarte mpocreiline reoMeTpUYECKUE 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOBI IIPY PELIEHNN CTAHJAPTHBIX MAaTEMATUYECKUX 3a1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUN B HCKYCCTBE.

[IprMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIM3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B MNPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX IOHATUI U TEOpEM, allfapara ajareopsl; pemarhb
IIPAKTUYECKHUE 3a1a41, CB3aAHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM (pPOBbHIE)
KoHTpoJbHbIe
n/n NMPOrpaMMblI Bceero o0pa3oBaTeIbHbIE PeCypChI
padoThI
O0P "Jlomaminue 3agaHusl.
Cpennee obmiee oOpazoBaHue.
1 BBenenue B ctepeoMeTpUIO 10 0
s P P I'eomerpus; 10-11 kmace. AO
NznatensctBO "[IpocBemienne".
O0P "Jlomamiuue 3agaHusl.
5 [Ipsimble M MJIOCKOCTU B TPOCTPAHCTBE. 12 1 Cpennee ob1iee oOpazoBaHueE.
[TapamienbHOCTh NPSIMBIX U MIJIOCKOCTEN I'eomerpus; 10-11 kmacec. AO
NznatensctBO "[IpocBemienne".
O0P "Jlomamnue 3agaHusl.
3 [lepnieHIUKYIAPHOCTD MPSIMBIX U 12 1 Cpennee ob1iee oOpazoBaHueE.
IUIOCKOCTEN I'eomerpus; 10-11 xmace. AO
N3parensctBO "[IpocBenienue.
O0P "Jlomamaue 3agaHus.
Cpennee obmiee oOpazoBaHHUE.
4 VYTIIBI MEXIY OPIMBIMH U IIOCKOCTSIMU 10 1
Ay ip I'eomerpus; 10-11 kmace. AO
N3parensctBO "[IpocBenienue.
O0P "Jlomamuue 3amaHus.
Cpennee obmiee oOpa3oBaHHE.
5 MHororpaHHUKH 11 1
P I'eomerpus; 10-11 kmacec. AO
NzparensctBo "[IpocBenienue.
. OO0P "Jlomalinue 3agaHusl.
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 A A
Cpennee o0miee oOpazoBaHueE.




I'eomerpus; 10-11 kmacec. AO
NznatensctBO "[IpocBemenne".

HOBTOpeHI/ICZ CCUCHU, PACCTOSAHUA U YIJIbI

O0P "Jlomamiaue 3agaHusl.
Cpennee obmiee oOpazoBaHUE.
I'eomerpus; 10-11 kmacec. AO
NznatensctBO "[IpocBeiienue".

OBIIEE KOJMYECTBO YACOB II10 ITIPOTPAMME

68




11 KIIACC

HaunmeHoBaHue pa3/iesioB U TeM
NPorpaMmbl

Ne i/

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JueKkTpoHHbIe (LM pPOBbHIE)
o0pa3oBaTe/IbHbIE pecypchl

1 Tena BpameHus

12

O0P "Jlomarmiaue 3agaHusl.
Cpennee obrmiee odpazoBaHue.
I'eomerpus; 10-11 knacec. AO
N3natensctBO "[IpocBemenne".

2 OO0BEMEI TEI

O0P "Jlomaninue 3agaHusl.
Cpennee obmiee odpazoBaHue.
I'eomerpus; 10-11 kmacc. AO
NznatensctBO "[IpocBemienue".

3 BexTopsl 1 KOOpAWHATHI B IPOCTPAHCTBE

10

O0P "Jlomaniaue 3agaHusl.
Cpennee obmiee oOpa3zoBaHue.
I'eomerpus; 10-11 knacec. AO
NznatensctBO "[IpocBeiienue".

[ToBTOpenue, 0600IICHNE,
cucTeMaTu3anus 3HaHu!

O0P "Jlomamiaue 3agaHus.
Cpennee obmiee oOpa3oBaHue.
I'eomerpus; 10-11 kmacec. AO
N3parensctBO "[IpocBemienue.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

O0P "Jlomaninue 3agaHus.
Cpennee obmiee oOpa3oBaHue.
3 I'eomerpus; 10-11 kmace. AO
N3narensctBo "IIpocBemienue”.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOW MOAMMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE 06.09.23 21:04 (MSK)
YYPEXXAEHUE "BYPAKOBCKASl CPEJHAAS1 OBLLLIEOBPA30BATEJIbHAS

LLUKOJIA CNACCKOIO MYHULIMMNAJIbHOIO PAMOHA PECMYBJINKKN

TATAPCTAH", /iBaHoBa MapuHa BnagvmunpoBHa, [ipektop
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