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IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTEpEOMETpUH. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcHnoMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3anMHOE pacnosnoxeHue NMpsMbIX B IIPOCTPAHCTBE: NIEPECEKAOIINECS, TTapAJIICIIBHBIC U CKPEIUBAIOIIMECS TIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE: MAapaUICNIbHBIE IIPSAMBIE B IPOCTPAHCTBE; MAPAIUIENBHOCTD TPEX
NPSAMBIX; MMAPAJUIENBHOCTh MPSMOW M IUIOCKOCTH. YTUIBI C COHANPABJICHHBIMM CTOPOHAMU; YIOJI MEXAY IPSIMBIMU B
npocTpancTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulelibHbIE IUIOCKOCTH; CBOMCTBA MApAJUIEIBHBIX IUIOCKOCTEM.
[Tpocreiimye npocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPAdp, KyO, Napajieenune1; IOCTPOCHUE CEUEHU.

[leprieHIUKYJISIPHOCTD MPSMOW U ITIOCKOCTHU: MIEPIICHIUKYJISIPHBIE ITPSMBIE B IIPOCTPAHCTBE, IPSAMBIE NTapaJlICIbHbIEC U
NEPIEHINKYJIAPHBIE K IUIOCKOCTH, NPU3HAK NEPHNEHIUKYJISAPHOCTH NPSAMOM M IUIOCKOCTH, TE€OpeMa O NpsSIMOHN
MEPIECHINKYJIIPHON IIJIOCKOCTHU. YTJIIBI B MPOCTPAHCTBE: YTOJI MEKY MPSIMOM U IJIOCKOCTHIO; ABYTPAHHBINA yTOJI, TNHEUHBIN
yIoJl IBYTPaHHOrO yria. llepneHauKyisap 1 HaKJIOHHBIE: pACCTOSAHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSHUE OT NPAMOU 10
IUIOCKOCTH, MPOEKIUs (PUrypbl Ha MIOCKOCTh. [lepneHauKyIapHOCTh TUNIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU JIBYX
mIockocTer. Teopema o TpEX NMepHeHIUKyIsIpax.

MHoOrorpaHHuKHu

[loHATHE MHOIOTrpaHHUKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHUKA, BBIIIYKJIBIE W HEBBIYKJIBIE MHOTOI'DAHHUKY,
pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrosnpHas npusma; rpaHd U OCHOBAHHUs IIPU3MBI; NIPsMAasi U HAKJIIOHHAS NPU3MBI,
OOKOBas M TIOJTHAs! TOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyroiabHbIN apaienenumnes u ero ceorcrsa. [lupamuna:
N-yroibHas NUpaMHAa, TPaHU U OCHOBAHHME MHUPAMU[IbI; OOKOBasg M TOJIHAS MOBEPXHOCTh NMHUPAMHU[IbI; MPABHIbHAS U
yced€HHass nupamMuga. OJEMEHThl MNpU3Mbl W TnUpaMuibl. lIpaBUiIbHBIE MHOTOTPAaHHHMKH: TOHSTHE IPABUIBHOTO
MHOTOI'PAaHHMKA; MpPAaBWIbHAS MpU3Ma U NpaBWIbHAs MUPAMMA; MpaBUJIbHAS TPEYTrojbHAs NUPAMHUAA W HPABUIbHBIN
TeTpasap; kyO. [IpencraBienre o nmpaBUIIbHBIX MHOTOTPAHHUKAX: OKTa’JIp, NOoAeKa’dap U ukocadap. CedeHus Npu3Mbl U
MAPAMHUJIBL.



CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, MJIOCKOCTH. DIIEMEHThl CUMMETPHH B
nUpaMuax, napajuieNenune1ax, NpaBuiIbHbBIX MHOTOTPAaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yribl. [lmomaas G0KOBOW MOBEPXHOCTH M IMOJIHOM
MOBEPXHOCTH TPSIMOM TMPHU3MBI, IUIONIA, OCHOBAaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH MpsiMOi mpu3mbl. [lnomans
OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOMN NMHpaMUJIbI, TEOpEMa O IO yceuéHHoU nupamusl. [lonarue o6
00bEme. OOBEM MUpaMUIbI, IPU3MBI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHUS MEKIY TUIOUIAISIMUA MTOBEPXHOCTEN, 00BEMaMH MOT0OHBIX TE.

11 KIIACC

Tesia Bpalmenus

[Munuaapuyeckas NOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKON OBEPXHOCTH, OCh LIMJIMHAPUYECKON TOBEPXHOCTH.
[unuHp: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yolas U OCh; MIOHIAbr OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckas moBepXHOCTb, 00pa3yronIe KOHUYECKOW MOBEPXHOCTH, OChb U BEPIIMHA KOHUYECKON IMOBEPXHOCTH.
Konyc: ocHOoBaHue W BeplillMHA, oOpasyrolias U OCh; IUIONIAAh OOKOBOM U IMOJHON MOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: HeHTp, paaumyc, AUAMETp; IUIONIalb MOBEPXHOCTH cdepbl. B3zauMHoe pacnonoxenue cdepbl u
IJIOCKOCTH; KacaTesbHas INIOCKOCTh K cepe; miomaab chepsl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHaiuu ten BpallleHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO cdepsl; cdepa, BIIMCAHHAS B
MHOTOTPAaHHUK, WJIA TEJIO BpaIICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 006 00bEME MPSIMOYTOIBHOTO MapajuieNenuneaa u
cienctBus u3 He€. O0bEM HUIMHIPA, KoHyca. OO0BEM apa U Mmiomab chepsl.

[TonoOnbie Tena B npocTpancTBe. COOTHOILICHHS MEXY IUIOMASIMH MTOBEPXHOCTEH, 00BEMaMU MOI0OHBIX TEJ.

Ceuenusi uunuHapa (MapauielbHO U TMEPIEHANKYJSIPHO OCH), CEUEHHs] KOHyca (mapasuieliIbHO€ OCHOBAHUIO H
IIPOXOJSIIEE YEPE3 BEPILNHY), CEUEHHUS [Iapa.

BeKkTOopbl H KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha MiIoCKOCTH U B HpocTpaHCTBE. CJIOKEHHE M BBIYUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
Pa3noxenue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaMm. lIpaBuno mapamnenenunena. Pemenue 3anad, CBA3aHHBIX C
IIPUMEHEHUEM TIPaBUJI ACHUCTBUM C BekTopaMu. [IpsmoyronpHas cucrteMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTthl
BekTopa. [Ipocreiimune 3a1auu B KOOpAUHATaX. YTOJI Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB. Berunciienne
YTJII0B MEXAY IPSIMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METO/ IPY PEIICHUH T'€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO mpeameTa «MaTteMaThkay XapaKTepu3yIoTCs:

I'paknanckoe BoCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAKAAHCKOMW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o0111ecTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SABJICHHUM, IPOIIEAYP
rpakJIaHCKoOro oOiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUHU C UX PYHKIHUSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPk IaHCKON UACHTUYHOCTH, YBOXXCHHUS K MPOLIJIOMY U HACTOSIIEMY POCCUHCKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM POCCHUUCKMX MAaTEMAaTUKOB M POCCHUMCKOW MaTEMaTHYECKON
IIKOJIbI, K MCITOJIb30BAHUIO 3TUX JOCTHKEHUMN B IPYTUX HAayKaX, TEXHOJIOTUSX, cPpepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOT0 MOBEICHUS, CBS3aHHOTO C IMPAKTUYECKUM IPUMECHEHHEM JOCTHKCHUW HAyKU W AEATEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIEro.

IcTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIIEHUM, PACCYKIECHUM; BOCIIPUMMYHUBOCTHIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEpEcax 3/I0POBOr0 M OE€30MacHOro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, TMPU 3aHATHIX CIOPTUBHO-
03JI0POBUTEJILHOU IEATEILHOCTHIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOMS; HHTEPECOM K pa3InyHbIM cdepam mpodheccuoHaTbHON
NEATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPHIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIH BBHIOOp OymyIei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMAaTHYECKOMY
o0pa30BaHUIO M CaMOOOPa30BaHUI0 HAa MPOTSKCHUU BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacCTHIO B PCIICHUH
MPAKTUYCCKUX 3a]]a4 MAaTEMaTHIYCCKOM HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYIbTYPhI, TIOHUMAaHUEM BIUSHUS COIMATHLHO-2KOHOMHUYECKHUX MPOIIECCOB HA
COCTOSIHHE TIPUPOJTHOM M COIIMAIIBHOM Cpeibl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa 3KOJIOTHUSCKHUX MPOo0JIeM; OpHCHTAIUCH
Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUHN JUIS PEIICHUs 3a7a4 B 00J1aCTH OKPY>KaIOIIEeH Cpe/ibl, INIAaHUPOBAHUS TTOCTYITKOB
1 OIIEHKH X BO3MOXHBIX IMOCIIEICTBHH JIJII OKPYXKAIOIICH Cpe/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAYKH U
OOIIIECTBEHHON MPAKTUKHU, MOHUMaHUEM MaTeMaTHYeCKOW HayKHh KakK cgepbl YeIOBEYCCKOM JCSATEIBLHOCTH, ATAroB €&
Pa3BUTHS ¥ 3HAUUMOCTH JIJIs1 Pa3BUTHS LIMBUJIN3AIMH; OBJIAJICHUEM S36IKOM MaTEMAaTHKH U MaTEeMaTHYECKOM KYJIbTYPOU Kak
CPEICTBOM TIO3HAHWUS MHpPA; TOTOBHOCTBHIO OCYIIECTBJIATh IPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTH
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ysbTaThl OCBOSHHS IpOorpaMMbl Y4eOHOTro mpeameTa «MaremaTukay XapaKTepHU3YHOTCS
OBJIQJICHUEM YHUBEPCAITBHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMU, YHUBEPCANTbHbIMU KOMMYHUKAMUBHLIMU OeUCNEUIMU,
VHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMBUIMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6a306bix KOCHUMUBHBIX NPOUECCO8
obyuarowuxcsi (0ceoenue MmMemooo8 MNO3HAHUSL OKPYICAIOUe20 MUpa; NpUMEeHeHUe J102UHeCKUX, UCCIe008amelbCKUxX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKNA MATEMATUUECKUX OOBEKTOB, IOHATHI, OTHOIUEHUN MEXTY
HNOHATUAMU;, (HOPMYIUPOBATH OINpPENETCHHs MOHITHI; YCTaHABIMBATh CYHIECTBEHHBIM MPU3HAK KIACCHU(PHUKAIUY,
OCHOBaHUS 7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, OPMYIUPOBATH U MPEOOPA30BBIBAThH CYXKIACHUS: YyTBEPAUTEIbHBIC U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIC U 00IIKE; YCIOBHEBIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUU B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKIACHUAX; IpeyIaraTb KPUTEPUHN IS BBIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIIOUYEHHM 110 aHAJIOTUH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MAaTEMAaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIMIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000OCHOBBIBATh COOCTBEHHBIE CYXACHUS U
BBIBOJIBL;

BbIOMpaTh croco0 pemeHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOUpATh Haubosee
HOJXOJAIINH ¢ yYETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

WCITOJIB30BaTh  BOIPOCHl KaK HCCIEAOBATCIIBCKUHA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH  BOIPOCHI,
buKcUpyIoONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHECHHUE;

MIPOBOJAUTH CAMOCTOSTEIHHO CIJIAHUPOBAHHBIM IKCIIEPUMEHT, MCCIICIOBAHHE IO YCTAHOBIICHHIO OCOOCHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHHS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBICHUSIMH,
MIPOIIECCAMH,

CaMOCTOSITeTIbHO  (hOpMYJIHUPOBAaTh OOOOIIECHUS W BBIBOJABI 10 pe3yjibTaTaM IPOBEAEHHOIO HAOIIOCHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE ITPOIECCa, a TAK)KE BBIJIBUTATh MPEAINOI0KCHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISBIIATH ASOUIIUTHI HHPOPMAITIHU, JaHHBIX, HEOOXOMMBIX IS OTBETA Ha BOIPOC U ISl PEIICHHS 3a]1auu;



BbIOMpaTh WHGOPMALMIO M3 HCTOYHHUKOB pA3IUYHBIX THUIOB, AaHAJIU3UPOBAaTh, CHUCTEMAaTU3UPOBATH W
UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpaduuecKH;
OLICHMBATh HAAEKHOCTh HH(MOPMAIIUH TI0O CAMOCTOSITENIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHble Oelicmeus, 00ecneuusaom coopmMupo8aHHOCMb COYUATIbHbIX HABLIKOG
00yYaruuxcs.
Oo0enue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMU U IEJISIMHU OOILIEHUS; SCHO, TOYHO,
IPAMOTHO BBIPAKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JABATh MOSICHEHUS 10 X0y PEUICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0A€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOHl TeMbl, MPOOJEMBbl, pelIaeMoi 3aaadd,
BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TMOUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU JPYTHX
YYaCTHUKOB JIMajiora, OOHApY»XUBAaTh PA3IMYM€ M CXOJCTBO MO3UIUH; B KOPPEKTHOH (opme (GopMynrpoBath
pa3Horiacus, CBOM BO3pPaXKEHNUS,

MPEACTABIATh PE3YIbTATHI PEIICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIEIOBaHUs, TPOCKTA; CAMOCTOSTEILHO BHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAMBHUIyaJIbHON paOOTHI IIPH pEICHUN yUeOHbIX 3a/1ay;
OPUHUMAThH 1I€Jb COBMECTHOM NESATENBHOCTH, MJIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacrpeneisTh
BU/JIbI paboOT, TOrOBApUBATHCA, 00CY X AATh MPOLECC U pPe3yabTaT padoThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOJIEH;
y4acTBOBAaTh B TpynmnoBbiX ¢dopmax padboThl (0OCYyKIeHHs, OOMEH MHEHUW, «MO3TOBBIC IITYPMbD» U HHBIE);
BBITMOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JAECWUCTBUA C APYTMMHU UYJI€HAMHM KOMAaHJbl; OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

3) Vhusepcanvnvie pecynsamugnvle oeticmaus, 006ecneuusarom Gopmuposanie CMulCi08blX YCMAHOBOK U HCUZHEHHBIX

HABLIKO6 JIUYHOCMU.

Camoopranusamnus:



e COCTaBIISTH IIJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BELIOUPATh CITOCO0 PEIIeHUs ¢ y4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU I[103HABATEIBHONU pe(dIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JNEUCTBHM M MBICIUTEIbHBIX
MIPOIIECCOB, UX PE3YyIbTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TTPOIIecca B pe3yiIbTaTa perieHus
MaTeMaTUYECKOM 3a4a4u;

e TMPEIBUAECTH TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTb MPU PEIICHUH 33]]a4l, BHOCUTHh KOPPEKTUBHI B JICSITEIIBHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YJIbTATA IEJIM U YCIOBHSIM, OOBSICHATH MPUYMHBI JOCTHKECHUS WM HEJOCTHXKECHUS
pe3yJbTATOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MIPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, IPSAMasi, INTIOCKOCTb.

[IpUMEHATH aKCHMOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX MIPU PEIICHUU F€OMETPUUECKHX 3a]1a4.

OnepupoBaTh MOHATHAMU: MAPATIIETBHOCTD U MEPIEHIUKYJIIPHOCTD MPSAMBIX U MJIOCKOCTEH.

KnaccuduimpoBats B3auMHOE pacriooKeHUE MPSIMbIX U TJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YTroJl, TpaHU JIBYTPAHHOTO yTiia, peOpo JBYIPaHHOTO yria; JUHEWHBIN YTroil
JIBYIPaHHOTO yTJIa; rpajayCcHas Mepa JBYIPAHHOIO yria.

OnepupoBaTh MOHITUAMHU: MHOTOTPAHHUK, BBIMYKJIbIM U HEBBINYKJIBIA MHOTOTPAHHMK, 3JIEMEHThl MHOTOTPAaHHUKA,
ITPaBUJIbHBIA MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TTUPAMUIA; PU3Ma, MPSIMOYTOIBHBINA Mapajuienenumnes, Kyo).

KnaccugunmpoBath MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS I KJIacCU(PUKAIUMU (BBIMYKIbIE W HEBBITYKJIIbIE
MHOT'OTPaHHUKH; MPABWJIbHBIE MHOTOI'PAHHUKH; IPSIMbIE U HAKJIOHHBIE TTPU3MBbI, TapaJIICICTTUIIC b ).

OnepupoBaTh MOHATUAMHU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.



OOBSICHATH TPUHLMIIBI IOCTPOEHUS CEUEHU I, HCTIOJIb3Ysl METOJ, CJIEIOB.

CTpouTh CeueHHss MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBINIOJIHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHUZY.

Pemarp 3amaun Ha HAXOXKJEHUE N€OMETPUUECKUX BEJIMYMH MO 00paslaM WIM aJrOpuTMaM, IPUMEHSsS U3BECTHBIE
aHAJIMTUYECKHE METOJIbI NIPU PELICHUH CTaHJApPTHBIX MaTeMaTHYECKHUX 3a7jady Ha BBIYUCIICHUE PACCTOSIHUM MEXIy JBYMs
TOYKAMH, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0 MIOCKOCTH, MEKIY CKPEIIMBAIOITIMHUCS MPSIMBIMH.

Pemmarp 3amaun Ha HAXOXKJIEHHE T€OMETPUUECKUX BEIMYHH MO 0o0pasliaM WM aJrOpUTMaMm, MPUMEHSS U3BECTHBIC
AaHAJIMTUYECKHME METONbl IPU pEHIEHWHM CTAaHJApPTHBIX MAaTEMaTHUYECKUX 33Jad Ha BBIYMCIECHUE YIJIOB MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMHU, MEKIY IPSIMON U TUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IIJIOLIAAN MMOBEPXHOCTE MHOTOTPAHHUKOB (IpH3Ma, MUpaMHia) ¢ MPUMEHEHHEM (HOpMYyII;
BBIUUCIISTH COOTHOIICHUS MEXIY TUIOIIA MU TOBEPXHOCTEH, 00bEMaMu 10 TOOHBIX MHOTOTPAaHHHUKOB.

OmneprpoBaTh NOHATUSMU: CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh M TNIOCKOCTh CHMMETPHH; IIEHTP, OCh U TNIOCKOCTh
CUMMETPUU UTYPBHI.

W3Bnekatp, npeoOpa3oBeIBaTh U HHTEPIPETUPOBATH HH(POPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaXx,
IIPEICTABICHHYIO HAa YEPTEKAX U PUCYHKAX.

[IpumensTh reoMerpudeckre (GakTbl AJIs PEIICHUS CTEPEOMETPUUYECKUX 3aad, IPEINoIaraloluX HECKOJIBKO IaroB
pELIeHMs], €CJIM YCIIOBUS MPUMEHEHUS 33/1aHbl B ABHOU (popme.

[TpumeHsTh TpoOCTEilline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI IPH PEIICHUU
CTEPEOMETPUUECKHUX 3aay.

[TpuBOIUTH IPUMEPHI MaTEMAaTHYECKIX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HH, PACIIO3HABATH MPOSIBICHNUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[TpuMeHsTh MOTy4YeHHbIE 3HaHUSI Ha TPAKTUKE: aHAJTM3UPOBATh PEaJIbHbIE CUTYAl[UU U IPUMEHSATh U3yUCHHbIE TOHITHS
B IPOLIECCE MOMCKA PEIICHUS MaTeMaTHYecKu CHOpMYIHPOBAHHONW MPOOJIEMbI, MOJETUPOBATh peajbHble CUTyallud Ha
A3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM I€OMETPUUECKHUX MOHATHI U TeopeM, amnmapara
anreOpbl; pelaTh NPakTUYECKHUe 3aa4i, CBSI3aHHbIE C HAX0XK/IEHUEM F€OMETPUUYECKUX BETUYUH.
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OnepupoBaTh NOHATUAMU: HUIHMHAPUYECKAS TOBEPXHOCTh, 00PA3yIOIINE HUIUHIPHUYECKON TOBEPXHOCTH; LIMIIMHID;
KOHUYECKAsl IOBEPXHOCTh, 00pa3yrole KOHNYECKOW MOBEPXHOCTH, KOHYC; cpepryecKasi IOBEPXHOCTb.

Pacrio3naBaTh Tena BpareHus (IMIHHIP, KOHYC, cdepa U mmap).

OOBACHATH CIOCOOBI OJYUYEHUS TEJl BpalLlEHUSI.

KnaccuguimpoBaTs B3aMHOE paciosioKeHUE CPepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUAMHU: IIAPOBOIl CEIMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA; IIAPOBOM CIIOM, OCHOBAHHE
IIapOBOTI'0 CJI05, BBICOTA ILIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI U IITOIIAN IOBEPXHOCTEN TEN BPAIICHUS, TEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIL.

OmnepupoBaTh MOHATUSAMU: MHOTOTPaHHUK, BIMCAHHBIA B cepy M ONMHUCAHHBIN OKOJO ceprl; cepa, BIUCaHHAS B
MHOTOTPaHHUK WJIM TEJIO BPALCHMUS.

BBIYUCIIATH COOTHOLIEHUS MEKY IUTOIIAIIMH IOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEJI.

N300paxxkats u3yyaeMble GUTYphI OT PYKH U C TPUMEHEHUEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UIYp: BUI CBEPXY, COOKY, CHU3Y;
CTPOUTH CEYEHUS TEJI BPALLCHUS.

W3BnekaTh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH MH(POPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax,
MIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONMHATE JEMCTBUS CIOXKEHHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpAa Ha YUCIO, OOBACHATD,
KaKMMH CBOMCTBaMHU OHHU 00J1a/1atoT.

[TpumeHsTh paBuIiIO NMapaieaenunesaa.

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpAMHATHI BEKTOpA, YroJ MEXIY BEKTOpPaMH, CKaJspHOE MPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIaHApPHBIE
BEKTOPBI.

HaxonuTbe cyMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YMCIIO, YTOJI MKy BEKTOPAMH, CKAJISIPHOE ITPOU3BEICHUE,
pacKiiapIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reoMeTpruyecKkue QaxKThl AJIs PELICHHUs] CTEPEOMETPUUYECKUX 3a]ay, TMPEIOoIaraonX HeCKOJIbKO I1aroB
pelleHus1, €clii YCIOBHsI MPUMEHEHHUs 33/1aHbl B sIBHOU (hopMme.



PemaTe npocreiiiire reoMeTpUIeCcKUe 3aJa4l Ha MPUMEHEHUE BEKTOPHO-KOOPINHATHOI'O METO/IA.

PemaTtp 3amaun Ha JOKa3aTEIbCTBO MAaTEMATHYECKHX OTHOLIEHUH M HAXOXJICHHE T€OMETPUYECKHX BEIUYHMH I10
oOpasiam Wiu alropuTMam, MpUMEHsIsl U3BECTHBIE METO/IbI P PEIICHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3a]1a4.

[TpumeHsATh TpoCTEilline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI IPH PEIICHUU
CTEpPEOMETPUUECKHUX 3a]1a4.

[IpuBOAMTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U )KM3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[TpuMeHATh NOTy4YEeHHbIE 3HaHUS Ha IPAKTUKE: aHAJTU3UPOBATh PEAJIbHBIE CUTYAL[UU U IPUMEHSTh U3yUEHHBIE IOHATHUS
B IIPOLIECCE MOMCKA PEIIECHUs MaTeMaTHUYecKu c(HOpMYJIMPOBAHHOM MPOOJIEMBbl, MOJIEIUPOBATh peajbHbIC CUTyallud Ha
A3BIKE TEOMETPUH, UCCIEA0BATh IOCTPOEHHBIE MOJIEIH € HCIOJIb30BAHUEM IT'€OMETPUUECKUX NTOHATUI U TEOPEM, anmnapara
anreOpbl; pelaTh NPaKTUYECKHUE 3a1a4i, CBI3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BETUUHH.



Temaruueckoe miIaHupOBaHUE pa3paboTaHo ¢ yu€ToM paboyeil mporpaMMbl BOCTIUTAHUS.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [TepnieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10
) MHororpaHHuKu 11
6 OOBEMBI MHOTOTPaHHUKOB 9
7 [ToBTOpEHUE: ceueHusi, pAaCCTOSIHUS U YTIIbI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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KounyecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne ni/mm P Kourpoububle IIpakTHyeckue (upp )

NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

O0BEMBI TEN 5

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpEHHE, 0000IICHUE, 7

CUCTEeMAaTH3alMsl 3HAaHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




