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COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, NMpocTpaHcTBO. IloHsATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue MNpsSMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECs, IapajuIe]IbHbIE U
CKpeluBaromuecs npsamsele. [lapamienbHOCTh NPAMBIX U IUNIOCKOCTEN B IIPOCTPAHCTBE: MapajlIeIbHbIE
IIPsIMBIE B IPOCTPAHCTBE; NAapPAJUIEIbHOCTD TPEX MPAMBIX; MAPAJLIEIBHOCTD IPSIMON U INIOCKOCTH. Y TIIBI
C COHANPABJICHHBIMA CTOPOHAMM; YIOJI MEXKIYy IpsMBIMU B IpocTpaHcTBe. llapamnensHOCTb
IUIOCKOCTEH: TapajulelbHble IIJIOCKOCTH; CBOMCTBA MapajuleNbHbIX IUIOCKOCTed. IIpocreimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPAdP, KyO, Mapajuieenume/; MOCTPOSHHE CEUCHHH.

[lepneHIUKYNAPHOCTh NMPSAMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE NPSMBIE B IPOCTPAHCTBE,
IIPsIMBIE MapAJUICIIbHBIC U IEPIEHAUKYJIPHBIE K INIOCKOCTH, IPU3HAK IIEPIICHIUKYIISIPHOCTH IPSMOM U
IUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHANKYIAPHON IIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKIY
IIPSAMOM M IUIOCKOCTBIO; JIBYIPAHHBIA YTOJ, JUHEHWHBIM yrojl AByrpaHHoro yria. Ileprnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 IIOCKOCTH, IPOEKLHUs
¢burypsl Ha TIOCKOCTH. llepneHIUKYISIPHOCTD IUIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH IBYX
miockocTeil. Teopema 0 TpEX NeprneHauKyIsapax.

MHOrorpaHHUKHU

IlonsiTHE MHOrOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOI'DAHHUKA, BBIIYKJIbIE U HEBBIITYKIIBIE
MHOTI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHas npusma; I'paHH U OCHOBAaHUSA
MPU3MBI; MIpsIMasi M HAKJIOHHAasi MPU3MbI; OOKOBasi M TMOJIHAs MOBEPXHOCTH Mpu3Mbl. [lapannenenunern,
MPSIMOYTOJIBHBIA Tapajuieienunes; U ero cBoicrTBa. Ilupammpa: N-yronpHas nupamMuaa, I'paHd U
OCHOBAaHME NHUpaMHU/bl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJbl; NpaBUIbHAs U yCeUYEHHas
nupamMuia. DJIEeMEHThl IpU3Mbl U nupamuabl. [IpaBuiibHbIe MHOTOTPAaHHUKU: TOHSATHE MPABUIBHOIO
MHOI'OTPaHHUKA; [TpaBUJIbHAS [IPU3MA U IIPaBUJIbHAS IMPAMU/IA; IPABUIIbHAS TPEYTOJIbHASA TUPAMUAA U
MpaBWIbHBIN TeTpasap; KyO. [IpencraBienre o npaBUIbHBIX MHOTOIPAaHHUKAX: OKTa’p, AOAEKadIp U
nukocadip. CedyeHus NpU3Mbl U TUPAMHUJIBL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MIPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETpPHUU B NUpaMUax, lapauielenunenax, IpaBUiIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 531€MEHTOB MHOTOTPAaHHMKOB: péOpa, nuaroHanu, yribsl. [lmomaas OoxoBoi
MOBEPXHOCTU M IOJIHOW MOBEPXHOCTU MPSMON MPU3MBI, IUIOIIAAb OCHOBaHMMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsMON mnpusMbl. [lnomaab OOKOBOH MOBEPXHOCTH M IMOBEPXHOCTHU MPABHIBLHOM
MUpaMHJIbI, TeopeMa O Tuiomaau yceu€HHo mupamuzabl. [lonstue o6 o0béme. OOBEM TMUPAMUIBL,
MIPU3MBL.

[TonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKY IIJIOMIAIMH TOBEPXHOCTEH, 00bEMamMu
MOI00HBIX Tel.

11 KJIACC

Tena BpaleHnus

[unuuagpudeckass MOBEPXHOCTh, O00pa3yloIue  MIJIMHIPUYECKONM  TOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepXxHOoCTH. L{unuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 0Opa3yrolias U OCh;
TJI01a b OOKOBOM M MOTHON IMMOBEPXHOCTH.

Konundeckas moBepXHOCTb, 00pa3yrole KOHUIECKOM TOBEPXHOCTH, OCh M BEPIINHA KOHUYECKOH
noBepxHocTu. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yrolias U OCh; IUIOMAAh OOKOBOW W TOJHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Chepa u map: meHTp, paauyc, AMAMETP; IUIOMIAAb IOBEpPXHOCTU cdepbl. B3aumHoe
pacnonoxeHue cepsl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; MmIomanb chepsl.

N306paxenue Ten BpalieHUs Ha MII0CKOCTH. Pa3BépTka numuHapa 1 KOoHyca.



KomOuHanmu Tenm BpalieHus: ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO C(ephl,
cdepa, BiucaHHAs B MHOTOI'PAaHHHK, WJIH TEJIO BPAILICHHS.

[Tonstue 06 06BEMe. OCHOBHBIC CBOIMCTBA 00BEMOB Tell. Teopema 06 00bEME MTPAMOYTOJIHHOTO
napajiesnenunena u ciueacTeus u3 He€. O0pEM nunuHapa, Konyca. O0BEM mapa u iomaab chepsl.

[TomoGHBIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXY IJIONIAIIMU TIOBEPXHOCTEH, 00BhEMaMu
MOAOOHBIX TEJ.

Ceuenus mumHApa (MapauieIbHO M TMEPICHIUKYIISIPHO OCH), CEUeHHs KOHyca (MapajuielibHOe
OCHOBAHHIO U MPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTH M B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHWE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4Hcho. Pa3nokeHue BekTopa 1O TPEM HEKOMIUIAHAPHBIM BekTopam. [lpaBmiio
napaenenunena. Pemenne 3amad, CBA3aHHBIX C MPUMEHEHHEM NpPaBUJ JIEHCTBUH C BEKTOPaMHU.
[IpsiMmoyrosbHas cucTeMa KOOpJHHAT B npocTpaHcTBe. KoopauHatel Bektopa. [Ipocreiiue 3axaun B
KOOp/AMHATaX. YTOJII MeXAy Bekropamu. CKalsipHOE NPOHM3BEACHHE BEKTOPOB. BBIUMCICHHE YIIIOB
MEXy MPSMBIMU U TUIOCKOCTSMHU. KOOPIUHATHO-BEKTOPHBIM METOJ IPH PEIICHUH T€OMETPHYSCKUX
3aad.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpOrpaMMbl ydueOHOro mpeamera «MaTemaTHkay
XapaKTEePU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO I'PAXKIAHCKON MO3ULUHU 00YYArOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIIeCTBa, MPEACTABICHUEM O MAaTeMaTHYECKHUX OCHOBAaX (DYHKIIMOHHUPOBAHHUS
pasNUYHBIX CTPYKTYp, SBJICHUH, MpOLEAyp TI'pakJaHCKOro oOmiecTBa (BbIOOpBI, OMNPOCHI U IIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C UX (YHKUUSAMHU U
HA3HAYECHUEM.

IIaTpuoTnyeckoe BocIUTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TpakJaHCKOH HAEHTHUYHOCTH, YBA)XEHUS K IPOLUIOMY H
HACTOAILLEMY POCCUHCKONM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHMEM K JOCTHUKEHHSIM POCCUMCKHX
MaTEMaTUKOB M POCCUICKOM MaTeMaTU4YECKON LIKOJIBI, K MCIOJb30BAHUIO 3TUX JOCTHIKEHUHN B JPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo/1a; c(OPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, ’TUUECKOTO NTOBEACHHUSI, CBA3AHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTHIKCHUM HAYKH U
JESTENIbHOCTHIO YIEHOI0; OCO3HAHMEM JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIErO.

JCTeTHYEeCKOe BOCIIUTAaHHUe:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3ajlau, peIIeHUl, pacCyKICHWH; BOCIHPUUMUYMBOCTBIO K MAaT€MaTHUYeCKHUM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHMSI IPUMEHATh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax 3J0pOBOTO U
6e3omacHoro obpasa *H3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO (3J0POBOE MUTAHUE,
cOaaHCUPOBAaHHBIA PEXXUM 3aHATHH M OTAbIXa, peryyspHas (u3nueckas aKTUBHOCTb); (PU3NUECKOTIO
COBEpLICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTU TPYIOII0OUS; HHTEPECOM K pa3IMyHbIM chepam
npodeccnoHabHOM J1eATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHMKOM M €€ MNPWIOKEHUSIMH, YMEHHEM
COBepILIaTh OCO3HAHHBIM BBIOOp Oymymiei mpodeccuu M pealn3oBbIBATH COOCTBEHHBIE >KU3HEHHBIE
IJTaHbl; TOTOBHOCTBHIO M CHOCOOHOCTBIO K MaTeMaTH4ecKOMY OOpa30BaHHIO U caMOOOpa30BaHMIO Ha
MIPOTSKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHUU MPAKTHUUECKUX 3a]ad
MaTeMaTH4eCKON HampaBJIeHHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO ~ AKOJIOTUYECKON  KyJIbTYphl, IOHUMAaHHEM BIIMSHUSA  COIHMAJIBHO-
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE IPUPOJHOM U COIMATIBHOM Cpe/ibl, 0CO3HAHHEM II100aTbHOTO
XapakTepa SKOJOTMYeCKHX MpoOjeM; OpHeHTalued Ha MPUMEHEHHE MaTeMAaTU4YeCKUX 3HaHUM s
peleHus 3a1a4 B 001aCTH OKpY’KaroIlel cpe/ibl, MIIaHUPOBAHUS TOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX
MOCTEACTBUM JJIsI OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW MPAKTUKH, TOHMMAaHHEM MaTeMaTH4eCKOH HayKu Kak cepbl 4eaoBedecKoi
JESATEIIBHOCTH, 3TANOB €€ PA3BUTUSA U 3HAYMMOCTH Ul PA3BUTHS LIMBUWIM3ALMH; OBJIAJEHUEM S3BIKOM
MaTeMaTUKM M MaTEeMaTHYeCKOM KyJIbTYpOM KaK CpEICTBOM II03HAHUS MHpPA; TOTOBHOCTBIO
OCYILIECTBIIATH IIPOEKTHYIO M UCCIIEI0BATENBCKYIO AEATEIBHOCTh MHINBUYaIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3ysbTaThl OCBOSHHUS MPOrpaMMbl yueOHOro mpeamera «MaTemaTuka
XapaKTEepU3YIOTCS OBIIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCLICIMBUIMU, YVHUBEPCAIbHBIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCATbHLIMU PE2YIAMUSHBIMU OCUCEUIMU.

1) Vuueepcanvuvie noznasamenwvuwvie Oeticmeus, obecneuusaom Gopmuposanue 6OaA306bix
KOCHUMUBHBIX NPOYEcco8 o00yuanuuxca (0ceoeHue Memooo8 HNO3HAHUSA OKPYICaArowe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomamsos ¢ uHgopmayueti).

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE TPHU3HAKKM MAaTEMaTUYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH; (OPMYIHUPOBATH OIpPEICICHHUS TOHITUH;
YCTaHaBJIMBATh CYIIECTBEHHBIH NPHU3HAK KIACCU(PUKALMM, OCHOBAHUSA A 00OOIIEHHS U
CpPaBHEHHUs, KpUTEPUU ITPOBOAMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OpPMYIHpOBaThL M NPEOOPA3OBbIBATh CYXKIACHUS: YTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IPOTHBOpEYMs B (akTax,
JaHHBIX, HAOJIIONIEHUSAX U YTBEPXKACHMSX; MpeljiaraTb KPUTEPUU ISl  BBISABICHMUS
3aKOHOMEPHOCTEN U POTUBOPEUNH;

JiefaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX M WHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIBHO J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN (MpsSMbIE U OT
IPOTUBHOI0), BBICTPAWBaTh AapryMEHTALMIO, NPUBOJIUTH IPUMEPHl M KOHTPIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI,

BBIOMpaTh coco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIbKO BapUaHTOB PELICHMUS,
BbIOMpPaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHSA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEA0BATENbCKUN MHCTPYMEHT MO3HaHUS; (HOPMYyIHUPOBATH
BOTIPOCHI, (PUKCUPYIOIIUE MPOTHBOpPEUUE, NMpoOJIeMy, yCTaHABJIMBaTh MCKOMOE M JIaHHOE,
(bopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

HpOBOI[I/ITI) CaMOCTOATCIBHO CHJ'IaHI/IpOBaHHI)II\/JI BKCHCPI/IMCHT, HUCCJIICIOBAHUC 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, SBJACHHS, TPOIECCa, BhISBICHUIO
3aBHCUMOCTEH MEXy 00BEKTaMH, IBJICHUSMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJBI TI0 pe3yJbTaTaM IMPOBEIEHHOTO
HAOJTIOICHNS, UCCIICIOBAHMSI, OICHUBATH JOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIHTATOB, BHIBOIOB
# 0000IIEHHI;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIIBUTAThH MPEIIIOI0KEHHUS O €ro
pa3BI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

Pabora ¢ undopmanmeii:

BBISIBJIATh e(UIUTH WH(POPMAIIUY, JTaHHBIX, HEOOXOJUMBIX JJIsI OTBETa HAa BONPOC M IS
peIeH s 3a/1a9H;

BEIOMpAaTh  WHPOPMALMIO W3  HWCTOYHWKOB  DPA3MUYHBIX  THIIOB, aHAJIW3HPOBATH,
CHCTEMaTU3UpOBAaTh M MHTEPIPETUPOBATh HH(GOPMAIMIO pPa3IUYHBIX BUIOB U  (QOpM
MIPEICTABIICHHS,

CTPYKTYpUPOBaTh HH(OPMAIIHIO, TPEICTABIATE €€ B Pa3IMYHBIX (OpPMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

2) Yuueepcanvuvie KoMMyHUKamueHwvle Oelicmeus, 00ecneyusaom CcoOpMUPoOSAHHOCHb
COYUANLHBIX HABBIKOB 00YYAIOUUXCSL.
Oo0menue:

BOCIIpUHUMATL U (bOpMy.]II/IpOBaTB CY>KIACHUA B COOTBCTCTBHU C YCIOBUSAMU U LCIIAMU
O6H_ICHI/ISI; ACHO, TOYHO, I'PaMOTHO BBIpa’XaTb CBOIO TOUKY 3PC€HHA B YCTHBIX W IMMCBMCHHBIX



TEKCTaxX, JaBaTh MOSCHEHMS MO XOAy PEUICHHs 3aJa4d, KOMMCHTHPOBATH MOJTYYCHHBIH
pe3ynbTart;

B X0Je OOCYXAEHHs 33/aBaTh BOIPOCHI IO CYIIECTBY OOCYKAAaeMOW TEMBbI, MPOOIEMBI,
pemaeMoi/’I 3aa4M, BbICKA3bIBaATh UJCH, HALICJICHHBIC Ha ITOUCK PCIICHUS,; COIIOCTABJIATE CBOA
CYXKJICHHS C CYKICHUSMH IPYTHX YYaCTHUKOB JHAora, 0OHapyKUBATh PA3IMIHE U CXOJCTBO
MIO3HIIHIT; B KOPPEKTHOH (hopme GOpMyITUPOBATh PAa3HOTIIACHS, CBOH BO3PAKEHHS;
NpCACTABIATE PE3YJIbTAaThbl PCHICHUA 3aJadd, OJSKCICPUMCHTA, HCCICOAOBAHUWA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMPaTh (OpMAT BBICTYIUICHHS € Y4ETOM 3aiad IMPE3CHTAUUH H
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHunyecTno:

IIOHMMaTh W MCIIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM M MHIMBUAYAJbHOW pabOThHl MIpHU
pelieHnr Y4eOHbIX 3ajay; NPUHUMATh LEJIb COBMECTHOM J€ATENbHOCTH, IJIAaHUPOBATh
OpraHU3alMI0 COBMECTHOM paboThI, pacrpesieNaTh BUAbl paboT, JOrOBapUBaThCs, 00CYKIATh
MIPOLIECC M PE3YJIbTAT pabOTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTFOJICH;

Y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYXKIeHHS, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HHBIE); BBINOJHATH CBOK 4YacThb pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
IPYTUMH 4YICHAaMH KOMAaH[bl; OIICHWBAaTh KAa4eCTBO CBOETO BKJIaJga B OOLIMIA MPOIYKT IO
KpUTEpHIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuueepcanvhvie pezynsmuenwvie Oeiicmeus, obecneuusarom @GopmMuposanue CMblCI08bIX
YCMAaHOBOK U HCUZHEHHbBIX HABBLIKOE JTUYHOCHIU.
Camoopranu3anus:

COCTaBJIATH IJIaH, AJITOPUTM pELICHU 3a/1a4M, BHIOUPATh CIOCO0 peLeHus C y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HH(DOpMaLINH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAMM MO3HABATEIIbHOM pe(IEeKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUNA U
MBICIUTENIBHBIX ~TPOIECCOB, HUX pE3yJbTaTOB; BIAJETh CIOCOOAMU  CaMOINPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U Pe3yibTaTa PEIIEHUS MaTEMATUYECKOM 3a1a4;

IPENBUJIETh TPYOHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPH DPELIEHUH 3aJadd, BHOCHUTH
KOPPEKTUBBI B IEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJIEHHBIX OINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBAaTh COOTBETCTBHE PE3yibTaTa LN M YCIOBUSIM, OOBACHATh MPUYUHBI JOCTHIKEHHS
WIA HEIOCTHKEHUS PpEe3yJbTaTOB JIEATENIbHOCTH, HAaXOAMTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBTATHBI

10 KJIACC
OmnepupoBaTh NOHATHSAMH: TOYKA, IPSMasi, TNIOCKOCTb.
[TpuMEHATh aKCHOMBI CTEPEOMETPHUH U CICICTBUS M3 HUX MPU PEIICHUU TEOMETPUICSCKUX 3a71ad.
OmnepupoBaTh NOHATHUSMHE: APAIUICIBHOCTD M NEPIICHANKYISPHOCTD MPSIMBIX U THIOCKOCTEH.
KrnaccuduuupoBars B3aMMHOE PacoiokKEeHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh NOHATHUSMH: JBYTPaHHBIA YTOJ, TPaHH ABYTPAHHOTO YIJa, peOpo JBYTrpaHHOTO
yIJia; TMHEHHBIN yroJl JBYTPAaHHOTO YyIiia; FpaJyCcHas Mepa JABYTPaHHOro yria.
OrnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BBITYKJIBIIl M HEBBITYKJIBI MHOTOIPAHHHK, 2JIEMEHTHI
MHOT'OTpaHHHKA, IPaBHJIbHBI MHOTOTPaHHHUK.
Pacrio3HaBaTh OCHOBHBIC BH/BI MHOTOTPaHHUKOB (IIHpaMHIa; MpU3Ma, NPSIMOYTOJIBHBIN
napaiesnenumnes, Kyo).



KinaccudummpoBaTh MHOTOTpaHHUKH, BBIOMpAasi OCHOBAaHMsI sl KiIacCU(PUKaUK (BBIMYKIIBIE U
HCBBIITYKJIBIC MHOI'OIPpAaHHUKH, IIPABUJIBHBIC MHOTOTpAaHHHWKH; MPSAMBIC W HAKJIOHHBIC IIPU3MBI,
napauieIIeUIe b ).

OHepI/IpOBaTL MOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOI'OIPAHHUKOB.

OOBSACHITH MIPUHITUIIBI TIOCTPOCHUS CEUYCHHM, UCIIONB3YSI METO/ CIIC/IOB.

CTpOI/ITB CCUCHUS MHOI'OI'PAHHUKOB METOJ0M CJICIOB, BBIIIOJIHATDH (BBIHOCHBIC) IIJIOCKUC YCPTCIKU
U3 PHUCYHKOB IIPOCTBIX 00BEMHBIX (HUTYpP: BHII CBEPXY, COOKY, CHU3Y.

Pemrate 3aa4u Ha HAXOXKIACHUC TI'COMCTPUUYCCKUX BCIWYUH I10 06pa3uaM HUJIn aJIropuTMam,
MIPUMEHSISI K3BECTHBIC aHAIMTUYECKUE METO/IBI TP PEIICHUH CTAaHAaPTHBIX MaTeMaTHUECKUX 3a]ad Ha
BBIYUCIICHUC paCCTOSIHI/II;'I MCXKAY ABYM TOUYKaMH, OT TOYKH 1O HpSIMOﬁ, OT TOYKH 0 INIOCKOCTHU, MCIKIAY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemrate 3aa4u Ha HAXOXKIACHUC TI'COMCTPUUYCCKHUX BCIWYUH I10 06pa3uaM WK aJIropuT™Mam,
MIPUMEHSIS] U3BECTHBIC AaHAIMTUYECKUAE METO/IbI IPH PEIICHUH CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha
BBIYMCIICHUE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA NPSIMBIMH, MEXIY INPSAMON U INIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Berancnsate 00bEMBI M TUIOIIAIA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, MHpaMuia) C
npuMeHeHHeM (OpMyJ; BBIYUCIATH COOTHOIICHHS MEXKAY IUIOIAASMU ITOBEPXHOCTEH, 00BEMaMu
HO[[O6HI)IX MHOTI'OIr'paHHUKOB.

OmnepupoBarh MOHATHSAMHU: CUMMETPHsI B IPOCTPAHCTBE; IEHTP, OCh U INIOCKOCTh CUMMETPHU;
HEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3BnekaTh, TpeoOpa3oBbIBATE M HWHTEPIPETHPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[TpumensTh reomMeTpruyeckue (hakThl 1 PEHICHHUS CTEPEOMETPHUUECKUX 3a/1a, MPENoIaratonmux
HCECKOJIBKO IIaroB p€lICHUs, €CJIN YCIIOBUA NIPUMCHCHUSA 3a/IaHbI B SIBHOU (bopMe.

[IpuMeHsTH mpoCTeiine MporpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHKAITMOHHBIE CHCTEMBI
MIPY PEIICHUN CTEPEOMETPHUICCKUX 3a]1ad.

[IpuBOIUTE MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HHU, PACIIO3HABATH
MPOABJICHUC 3aKOHOB I'€COMETPHH B UCKYCCTBC.

[TpuMmeHsTh MOTy4YeHHBIE 3HAHUS Ha IPAKTHUKE: aHATM3UPOBATh pealbHbIC CUTYallUH U IPUMEHSTh
W3Y4YECHHbIE MOHTHS B MpOIEcCce MOMCKAa PEHIeHHUs] MaTeMaTUYecKu cHOopMyIUpOBaHHON MPOOIIEMBI,
MOJIETTUPOBATh pealibHble CHTyaIlMM Ha $3bIKE T€OMETPHH, HCCIEAOBaTh MOCTPOSHHBIE MOJAENTHU C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATUH M TEOpeM, ammapaTa aiareOpbl; peuiarb MpakTHUYECKHE
3a/1a4yd, CBA3aHHbBIE C HAXOXKJICHHUEM F€OMETPHUECKHUX BETHYUH.

11 KJIACC

OnepupoBarTh MOHATHSIMH: IWIMHAPUYECKAs TOBEPXHOCTh, O0pa3yromue TUIUHIPHICCKON
MOBEPXHOCTH; UINH/P; KOHUYECKasi TOBEPXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTh.

Pacnio3naBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI TTOTYYEHHUSI TEJT BPAIICHUSI.

KrnaccuduiupoBars B3auMHOE pacnofioskeHue Cephl U MITOCKOCTH.

OmnepupoBaTh MOHATHUSIMH: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA CETMEHTA; IIIapOBOM
CJIOM, OCHOBaHUE IIAPOBOTO CJIOSA, BHICOTA IIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Beruucisate 00bEMBI M TUTOMIAAM TIOBEPXHOCTEH TeNl BpalleHUs, TC€OMETPUUYECKUX T C
pUMEHEHHEM (HOPMYIL.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBIA B Chepy U ONMHMCAHHBIA OKOJIO CQEpHI;
cdepa, BIiMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHUS.

BbIaucisTh COOTHOIIEHHS MEX Y TUIOMAASIMHU MTOBEPXHOCTEH U 00bEMaMH TOJOOHBIX TEll.

N3o0paxaTth wu3yyaemble (GUTYPHl OT PYKHM W C TPUMEHEHHEM TMPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.



BrimonHATh (BBIHOCHBIC) IIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M TMPEOOpPa3OBbIBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrimmonaaTe I[eI;'ICTBI/Iﬂ CJIOKCHHA BCKTOPOB, BBIYUTAHUSA BCKTOPOB M YMHOXCHHA BCKTOpA Ha
YHCII0, OOBSCHAThH, KAKUMU CBOWCTBAMH OHH 00JIa1at0T.

[TpuMeHsITh MpaBUIIO apauIeTIeIHUIIe A,

OmnepupoBaTh NOHATUSAMHU: JICKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YroJd MEXAY BEKTOpPAMHU, CKAISIPHOE MPOU3BEACHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxomuTh CyMMy BEKTOpPOB W IPOM3BEACHHE BEKTOpa Ha YHCJIO, YrOJI MEXIY BEKTOPaMH,
CKaJIIPHOE MPOU3BENICHHUE, PACKIIAILIBATH BEKTOP 10 JIBYM HEKOJLTHHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumMeHsTh TeOMETpUUYECKIE PAKThI IJIs1 PEIICHHS CTEPEOMETPHUYCCKHX 3a]1a4, TPEII0IararoIinx
HCCKOJIBKO IIaroB p€lICHUs, CCIIM YCIIOBUA NTPUMCHCHUS 3a/IaHbI B SIBHOU (bopMe.

Pemrate mpocreiiiine reoMeTpuyecKHe 3ajauyd Ha MPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO
METO/A.

Pemrate 3amaum  Ha  JJOKa3aTeNbCTBO MATEMATHYECKUX OTHOIICHUH W HAaXOXJICHUEC
IreoOMCTPHUICCKUX BCIIMYUH 10 06pa3uaM WA AJIrTOpUTMaM, MPpUMEHAA U3BECCTHLIC MCTOAbI ITPU PCIICHUN
CTaHJAPTHBIX MATEMAaTUYCCKUX 3a]1a4.

[IpuMeHATH IpocTENIIME IPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
MIPH PEIICHUN CTEPEOMETPUIECKUX 3a/1ad.

[IpuBOIUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M JKM3HHU, PACIO3HABATH
MIPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATH NOJTydeHHBIE 3HAHUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIBHBIE CUTYALIMU U IPUMEHSATh
W3YYCHHBIE TIOHSTHS B MpOIlEcCe MOUCKA PEHICHHs] MaTeMaTU4ecKu chopMyIUpOBaHHON MPOOIEMBI,
MOJICTTUPOBATh PEAbHBIC CHTYaIlMM Ha S3BIKE T€OMETPHH, HCCIEAOBATH IOCTPOSHHBIC MOICIH C
HCIOJIb30BAaHUEM T€OMETPUYECKHX TOHATUH M TeopeM, ammapaTta aiareOpbl; periarh MpaKTHYeCKHe
3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BCJIMYUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
e HaumeHoBanMe PasIeIoB 1 Tem KonuyecTBo yacos DJIEeKTPOHHbBIE
n/n NMPOrpamMMbl Beero KonTpoabubie IIpakTuueckue f:g;g)f O(LB;TI:J)IBHH e
padoThbI padoTsI pecype
1 BBenenue B ctepeoMeTpuio 10
[IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTL MIPSIMBIX U 12
MJI0CKOCTEN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
S) MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUsI, pACCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5) 0




11 KJIACC

KoJsm4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n nporpamMmmbl Kontposbubie IIpakTuueckue (L pposbic)
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 Tena BpaieHus 12
2 OOBEMEI TET 5 1
3 BekTopsl U KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, O606III€HIE€, 7 1
CHCTEMAaTH3alHsl 3HAHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0
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