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MOSICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo reomerpunm  ans 11 kmacca paszpaboTaHa Ha OCHOBE CIEAYIOIIMX
HOPMATUBHBIX IOKyMEHTOB:
3akon P® «O06 obpazoBanuu B Poccuiickoii @eneparum» Ne 273-D3 ot 29 nexabps 2012 rona;
[Tpuka3z MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @epepannu ot 05.03.2004r. Nel089 «O6
YTBEPXKICHUH (eepabHOr0 KOMIIOHEHTA rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB HAYaJIHHOTO
00111er0, OCHOBHOTO OOIIET0 U CpeHero (001Iero) oopa3oBaHusy;
[Ipukaz Muno6puayku Poccum ot 07.06.2017 Ne 506 «O BHeceHMHM H3MEHEHUH B (eaepanbHbIA
KOMIIOHEHT rOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB HAYAILHOTO OOIIEro, OCHOBHOTO OOILEro U
cpenHero (moaHoro) oOmiero oOpa3oBaHUSs, YTBEPXKACHHBIN MpHKa3oM MUHUCTEpCTBA 0Opa3oBaHUS H
Hayku Poccuiickoii @eneparuu ot 5 mapta 2004 1. Ne 1089»;
[Tpuxa3z Munnpocemenusi Poccun ot 20.05.2020r. Ne 254 «O0 yTtBepxkaeHuM (eaepaibHOro mepedHs
y4eOHHUKOB, PEKOMEHAYEMBIX K WCIOJIB30BAaHUIO TMPU PEAIN3alUd HMEIOIIUX TOCYJapCTBEHHYIO
aKKpEIUTAIMIO 00pa30BaTeIbHBIX MPOrPAMM HAYAJILHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEJHETO 0OMIETo
o0pa3oBaHUs;
[IpumepHass ocHOBHasi o0OpaszoBaTeNbHAs MporpamMma CcpeaHero oomiero obpa3zoBaHus (0g00peHa
benepanabHbBIM Y4eOHO-METOANYECKHM 00BeIMHEHHEM IO 00111eMy 00pa30BaHHUI0, IPOTOKOJI 3aceIaHMsl OT
28.06.2016 1. Ne2/16-3)
[TpumepHas mporpaMma cpeiHero (IoJHOoro) odmero oopa3oBaHus Mo MaTeMaTHKE;
OO0pa3zoBarenbHas mporpaMma cpenHero oomero oopasosanuss MBOY Psokenckoit comr um. I'epos

Cogerckoro Coro3a B.B. Ecaynenko;

Pabouass mporpamma opueHTHpoBaHa Ha y4eOHMK ['eomerpus 10-11 kiaccel: y4eOHHWK st
oOmeoOpa3oBarenbHblx yupexaenuii, aBT. JI.C.Aranacsn, B.®.byry3os, C.b.Kamomuer u nap. M.:

[Ipoceemenue, 2021.

CormacHo yueOHOMY TUTaHy Ha M3ydeHHe mpeamera B 11 kimacce orBoguTcs 68 "acoB (2 yaca B HENEIIO).

[To yuebHO-KaneHIapHOMY TrpaduKy KOIWYECTBO 4YacoB - 66. BrimomHenue mnporpammer Oyner
00ecrneveHo 3a CUeT COKpAIeHHs YaCOB HUTOTOBOTO MOBTOPEHUSI.

B xone m3ydenusi Mmatepraia miaHUpyeTCs MPOBEACHHUE D KOHTPOJIBHBIX Pa0OT TIO0 OCHOBHBIM T€MaM M OJHA

UTOTOBasi KOHTPOJIbHASI paboTa, BCEro — 6 KOHTPOJIBHBIX PA0OT.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

Uzyuenue mpenmera «l'eomeTpus» B cTapiieil mkosie AaéT BO3MOXKHOCTh JTOCTHXKEHUS O0Yy4YaroUIMMUCS
CJICAYIOIINX Pe3yJIbTaTOB:

JUYHOCMHbLE:

1) chopMHUPOBAaHHOCTP MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU;
KPUTHUYHOCTH MBIIIJICHHSI, YMEHHUE PAaclO3HABATh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBaHUS, OTIMYATh
THIIOTE3Y OT (aKTa;

2) TOTOBHOCTh M CIIOCOOHOCTh BECTH AMAJIOT C JAPYTUMH JIOIbMH, JOCTHTaTh B HEM B3aMMONOHUMAHMS,
HAXOJHUTh OOIIKE IIeNTU U COTPYAHUYATH IS UX JOCTH)KCHHUS,

3) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHKAMHU, JETbMH MIIAJIIET0 BO3pacTa, B3POCIBIMH B
00pa30BaTesibHOM, OOLIECTBEHHO MOJIE3HON, Y4eOHO-MCCIeA0BaTENbCKOM, TPOEKTHON U APYruX BUAAX
NeSITeTbHOCTH;

4) TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, HA MPOTSIKEHHH BCei
JKU3HU; CO3HATENIbHOE OTHOIIEHUE K HEMpepbhIBHOMY O00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHON
npoeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHHOCTH,

5) acTeTnyeckoe OTHOUICHHUE K MUY, BKJIFOYasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA;

6) oco3HaHHbIN BeIOOp Oyaymied mpodeccuu M BO3MOXKHOCTEH peamu3alii COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB; OTHOILIEHHE K MPO(EeCCHOHAIBHOW JEATENIbHOCTH KaK BO3MOXKHOCTH y4yacTHs B pPELICHUU
JMYHBIX, 0OIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0OIIEHAIIMOHALHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

1) yMeHHe caMOCTOATENbHO ONPEENATh LIeJIH CBOEro 00yueHusl, CTaBUTh U (POPMYIMPOBATH AJIsi ce0sl HOBbIE
3ajaud B yu€0e M IIO3HABATENbHOM JESTENbHOCTH, pa3BUBAaTh MOTHBBI M HHTEPECHl CBOEH
IMO3HABATEIILHOM JICSITCIIFHOCTH,

2) yMeHHEe CaMOCTOSTENBHO IJIAHUPOBATh IYTH JOCTIKEHHS [IeJIel, B TOM YHCIIe albTePHATUBHBIC,

OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CIOCOOBI PElIeHNsT y4eOHBIX U ITO3HABATENbHBIX 33/1a4;

3) yMeHHE COOTHOCHTH CBOU ACWUCTBHUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH
NEeSITEIPHOCTH B TIpOIlecce JIOCTIKEHHS pPe3yibTara, ONpPEAesaTh CIOCOObI NEHCTBHH B paMKax
NPE/UIOKEHHBIX  YCIIOBHM ¥ TpeOOBaHMIA, KOPPEKTHPOBATH CBOHW JICHCTBHS B COOTBETCTBHH C
W3MEHSIOIIEHCS CUTYyallueu;

4) yMmMeHHME OIICHMBATh IPABHJIBHOCTH BBIMOJHEHUS Yy4yeOHOM 3aaay, COOCTBEHHBIE BO3MOXKHOCTU €€
peLIeHHS;

5) BlajieHHe OCHOBAaMHU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATUS PEUICHUA M OCYIIECTBIECHUS OCO3HAHHOIO

BBIOOpa B y4eOHOM U TTO3HABATEILHOM JCSITEIHPHOCTH;



6) yMEHHE TPOMYKTUBHO OOIIAThCS W B3aWMOJCHCTBOBATH B IMPOILIECCE COBMECTHOW JESATENBHOCTH,
YYUTHIBATH MO3UIMH JPYTUX YYACTHUKOB JICATEIEHOCTH, 3()(HEKTUBHO pemaTh KOHPIUKTHL;

7) BIlaJicHWE HAaBBIKAMHU II03HABATEIbHOM, YYEeOHO-UCCICNOBATEIbCKOW W TPOCKTHOW JESTEIbHOCTH,
HABBIKAMU pa3pelieHus mpobdieM; CIoCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHHOMY IMOWCKY METOJ/IOB
peIIeHUs MPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

8) TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSITEIbHOH HWH(OPMAIIMOHHO-TIO3HABATEIILHOW JICATEIILHOCTH,
BKITI0Yasi YMEHHE OPHECHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(DOPMAIUH, KPUTUICCKH OICHUBAThH U
UHTEPIPETHPOBATH HHPOPMAIIHIO, MTOTYIaeMYI0 U3 PA3IMYHBIX HICTOYHHUKOB;

9) yMeHHEe UCHONB30BaTh CpeIcTBa HMH(DOPMANMOHHBIX W KOMMYHHKalMOoHHbIX TexHomoruii (MKT) B
pELICHHH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJIOJACHUEM TpeOOBaHUIA
SPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TMTHCHBI, PECYpCOCOCPEKECHHUs, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€3011aCHOCTH;

10) BrnazcHHUE S3BIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JJOTHYHO M TOYHO H3JIaraTh CBOKO TOYKY 3PCHUS,
UCTIOJIb30BAaTh aJICKBATHBIE SI3bIKOBBIC CPEIICTBA;

11) BnameHWe HaBBIKAMU TIO3HABATEIILHOW pPEe(ICKCHH KaK OCO3HAHHs COBEPIIAEMBIX JCHCTBUU |
MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHU, TPAHUIl CBOCTO 3HAHUS M HE3HAHMSI, HOBBIX
MO3HABATEJIBHBIX 33]1a4 U CPEJICTB UX JTOCTHIKCHUS;

npeaMeTHbIE:

1) copmupoBaHHOCTH MPEACTABIECHUIN O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYPBI H O MECTE€ T€OMETPHUU B
COBPEMEHHOM IMBWJIM3AIMK, O CIIOCO0AX OMUCAHHS Ha MATEeMATHYECKOM SI3BIKE SIBJICHUU PEaIbHOTO
MUDA;

2) copMUPOBAHHOCTh MPEICTABICHUN O TE€OMETPUYECKUX MOHATHUAX KaK O BKHEHIIMX MaTeMaTHYeCKUX
MOJIEJISIX, TTO3BOJIIONINX OMUCHIBATh U U3y4aTh Pa3HbIe MIPOIECCHI U SBICHUS; TOHUMaHHE BO3MOXHOCTH
AKCHOMAaTHYECKOTO TIOCTPOCHUST MATEMATHUECKUX TCOPHIA;

3) BJIaJicHUE TCOMETPHYSCKHUM SI3BIKOM; Pa3BUTHE YMEHHUs HCIOJIb30BaTh €ro JJIS OIHCAHUS IMPEAMETOB
OKPYKAIOIIeT0 MHpPA; pa3BUTHE MPOCTPAHCTBEHHBIX TMPEICTABICHUN, H300pa3UTENbHBIX YMEHHIA,
HABBIKOB T'€OMETPUYECKUX MMOCTPOCHHUIA;

4) BiaJeHUE METOJAaMHU JIOKA3aTeJIbCTB W aJITOPUTMOB PCIICHUS;, YMEHUE WX NPHMEHSATH IPOBOJIUTH
JOKa3aTeIbHee PACCYKICHUS B XOJIE PEIICHUS 3a/1a4;

5) BIaJcHWE OCHOBHBIMH IOHATHSMH O IUIOCKMX W IPOCTPAHCTBEHHBIX T€OEMTPHUYECKHX (HTypax, HX
OCHOBHBIX CBOMCTBaX; COPMHUPOBAHHOCTh YMEHHUS PaClOo3HaBaTh HA YEPTEkKaX, MOJICTSAX U B PEAIbHOM
MHUpPE TeOMETpUYECKUe (UTYPHI; MPUMEHEHNE U3YUYEHHBIX CBONCTB reOMeTpHUecKux (Guryp u dopmyn
JUTSL PEIICHUSI TEOMETPHUYECKIX 3a1a4 M 33]1a4 C MPAKTHYECKUM COJICPIKAaHUEM;

6) Bi1aJleHUEe HaBbIKAMH HCIIOJIb30BAHUS FTOTOBBIX KOMIBIOTEPHBIX TPOrPaMM IIPU PEILIEHUH 3a7ay;



7)  chOpMHUPOBAHHOCTH TPEJACTABICHUA O HEOOXOJMMOCTH  JIOKA3aTelNbCTB MPU  OOOCHOBAHHMH
MaTEeMaTUYECKUX YTBEP)KICHUH U PO aKCHOMATHUKHU B ITPOBEICHUN JIEAYKTHBHBIX PacCyXICHUN;

8) chopMHpPOBAaHHOCTH MOHATUIHOTO armapara Mo OCHOBHBIM pa3jeiaM IpeaMeTa MaTeMaTHKa: TeOMEeTpHs;
3HaHUH OCHOBHBIX TeOpeM, (GOpMyI M YMEHHUS UX IPUMEHSATH; YMEHUS JT0KA3bIBAaTh TEOPEMbI U HAXOIUTh
HECTaHAAPTHBIE CIIOCOOBI PeIICHHS 3a/1a4;

9) copmMHpOBaHHOCTE YMEHHMH MOJAEIHMPOBATh PEAIbHBIC CUTYAIMH, MCCIEN0BATh IOCTPOCHHBIE MOIEIH,
UHTEPIIPETHPOBATH MOJYYEHHBII PE3yIIbTAT;

10) paboTtaTh ¢ MaTeMaTH4YEeCKUM TEKCTOM (CTPYKTYpPHpOBATh, M3BJIEKAaTh HEOOXOAWMYIO HH(OPMALHIO),
TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOH M NMUCHbMEHHOM pe4H, MPUMEHSS MaTeMaTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJIUKY, HCIIOJb30BaTh pAa3iIM4YHbIC S3bIKM MAaTEMAaTHUKU  (CIIOBECHBIMH,
CHMBOJIMYECKHH, TpaduuecKkuii), 000CHOBBIBATh CYKACHUS, NPOBOANUTH KIACCU(PHKALUIO, JTOKA3bIBATH
MaTeMaTHUECKUE YTBEPKICHUS;

11) Brmamers CTaHIAPTHBIMH MPUEMAMH PEIICHUS PALMOHAIBHBIX W HPPAIMOHAIBHBIX, MOKA3aTENbHBIX,
CTENICHHBIX, TPUTOHOMETPUYECKMX YpPaBHEHHH W HEPAaBEHCTB, MX CHUCTEM; HCIIOJIb30BaTh T'OTOBBIC
KOMITBIOTEPHBIE MPOTPaMMBI, B TOM YHCJIE JUIA IMOWCKA IYTH PEIICHHS W WUIIOCTPAIMU PEHICHUS

YpaBHEHUM U HEPABEHCTB.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHA
BoimyckHUK HayduTCs:
- CaMOCTOSATEIbHO OMPENENATh LIEIH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU, TI0O KOTOPHIM MOXHO ONPEIENUTh,

4TO OCJIb JOCTUTHYTA,

OILICHUBATh BO3MOXHBIE TMOCIEJCTBHUS JOCTHUKEHHsS TOCTABICHHON IENM B JIEATEIBHOCTH, COOCTBEHHOMN
YKU3HU U )KU3HHU OKPYKAIOUIUX JIOCH, OCHOBBIBASICH HA COOOPAKEHUSAX 3TUKH U MOPAJIH;
- CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIBHOU JEATEIBHOCTH U KU3ZHEHHBIX

CUTyalusIX;

OLCHUBAThL PCCYpPChbl, B TOM YHUCJIC BpPEMA U JAPYIrMC HCMATCPUAIILHBIC PCCYPCHI, HCO6XOIII/IMLIC JJI

JOCTH)KEHMS OCTaBICHHOM S,

BBIOMpPATh MYTh JOCTHXEHUS IIeIH, IJIAaHUPOBATh PEIICHUE ITOCTaBIEHHBIX 3a/ad, ONTUMHU3UPYS
MaTepualbHbIE W HEMaTepUalIbHBIC 3aTpaThl, OPraHU30BBHIBATH J(P(HEKTUBHBIA TOUCK PECYPCOB,

HEOOXOINMBIX IS JOCTHKEHUS ITOCTABIECHHOMN LIEIH;

COIIOCTABJIATH HOJIy‘-ICHHBIﬁ pPE3ybTaT ACATCIBHOCTH C IMOCTaBJICHHOM 3apaHeC LEJIbIO.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicTBUS

BbInmycKHUK Hay4uHUTCSA:



UCKaTh M HaXOAUTh OOOOIICHHBIE CIIOCOOBI pEIIeHHs 3ajad, B TOM YHCJe, OCYLIECTBIATh Pa3BepHYTHIN
WH()OPMAIMOHHBIN IMOMCK M CTAaBUTh HA €T0 OCHOBE HOBBIE (YUEOHBIC U TTO3HABATEIIbHBIC) 3a1aUH;
- KPUTHYECKH OICHHBATh M HWHTEPIPETHPOBATh WH(POPMAIMIO C PA3HBIX IO3WIHMHA, paclio3HaBaTh M

(uKCHUpOBaTh MPOTUBOPEUHSI B MH(OPMAIIMOHHBIX UCTOYHUKAX;

HCIIOJIB30BATh PA3JIMYHBIC MOACIIbHO-CXEMATUYCCKUEC CPCACTBA IJIA NPCACTABICHUS CYHICCTBCHHBIX CBsI3eH

u OTHOHICHI/IP'I, a TaKXeE HpOTHBOpG‘IHﬁ, BBISIBJICHHBIX B I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

HaXOJUTh U ITPUBOJUTE KPUTHUUYCCKHUE apIr'yYMEHTBI B OTHOIICHU A HeﬁCTBHﬁ n CY)K,I[GHI/Iﬁ ApYyroro,
- CIIOKOMHO H Pa3yMHO OTHOCHUTBCA K KPUTHYCCKUM 3aMCHAHUAM B OTHOHICHUU COOCTBEHHOT'O CYKACHUA,

paccMaTpuBaTh UX KaK pecypc COOCTBEHHOI'O Pa3BUTHUS;

BBIXOJHTH 3a paMKHU yqe6Hor0 npeaMeTa U OCYIECCTBIATh HeﬂeHaHpaBJ’IeHHHﬁ MMOMCK BO3MOXKHOCTEH IS

IIHUPOKOIO IIEPEHOCA CPCACTB U crmoco0oB HeﬁCTBHH;

BBICTpAauBaTh MHAMBHYaJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsS OTPAHUYEHHUS CO CTOPOHBI

JIPYIUX YYaCTHUKOB M PECYpPCHBIE OTPAHUYCHHS;

MCHATH U YACPKUBATH PA3HBIC IIO3UIIUU B MM03HABaTEILHOMN JEITEIILHOCTH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBUA

BrinmyckHuMK Haydures:

OCYHICCTBJIATL JACJIOBYHO KOMMYHHKAIIUKO KaK CO CBCPCTHUKAMU, TaK U CO B3POCIBbIMU (KaK BHYTPHU
O6paBOBaTeJIBHOI>'I OopraHu3anuy, TaK MW 3a €€ npez[enaMH), HO,[[6I/IpaT]':> MNapTHEPOB IJId JIeJIOBOM

KOMMYHHUKAIMHM UCXOJI U3 COOOpaXEHUI pe3ysIbTaTUBHOCTH B3aUMOJICICTBHS, a HE JINYHBIX CUMITaTU;

IIPU OCYILECTBICHUH T'PYNIOBON pabOThl ObITh KaK PYKOBOAMTENIEM, TaK M YIEHOM KOMaHJbl B Pa3HbIX
poJIsiX (reHepaTop uaen, KpUTHK, UCTIOTHUTENb, BEICTYAIOLINNA, SKCIIEPT U T.1.);
- KOOPJMHHUPOBAaTh U BBHINOJHATH pabOTy B YCIOBMSX pEabHOrO, BUPTYAJIbHOTO M KOMOMHHPOBAHHOTO

B3aUMOJCHCTBUS;

Pa3BEPHYTO, JIOTUYHO MU TOYHO H3JIaraTb CBOIO TOYKY 3PC€HHA C HCIIOJB30BAHHUEM aHeKBaTHBIX(yCTHBIX n

HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,

pacrio3HaBaTh KOH(JIUKTOTEHHbIE CHUTyallUd M NPEAOTBpAIlaTh KOH(MIMKTBHI O MX AaKTUBHOW (a3bl,
BBICTpauBaTh JIEJIOBYI0O M 00pa30oBaTEIbHYI0 KOMMYHHUKAlMIO, H30eras JWYHOCTHBIX OLEHOYHBIX
CYXKJICHHM.
IlnannpyemMble NpeAMeTHbIEC Pe3y/JIbTaThl OCBOCHHUS Y4eOHOr0 mpeaMera

B pesynomame uzyuenus ceomempuu_00y4aroWuCs HAy4umcs.

— BJIaJA€Tb TCOMCTPUUCCKHMMU IIOHATHAMHU IIpH PCHICHUHW 3aJad HW IPOBCACHUH MATEMaTHYCCKUX

pacCy X IEHHUI;



CaMOCTOATEIFHO (hOPMYIHPOBATh ONPEIEICHHSI TEOMETPHUECKUX (DUTYpP, BBIABUTATh THIIOTE3bI O HOBBIX
CBOMCTBaxX M MPHU3HAKAX F€OMETPUUECKUX (PUTyp U 0OOCHOBBIBATH WIJIM ONPOBEpPraTh MX, 0000IAaTh WK
KOHKPETH3UPOBAaTh pe3ylbTaThl Ha HOBBIX KjaccaXx (QUTyp, NPOBOIUTH B HECIOXKHBIX CIydasx
KJIaccu(pUKauio GUryp Mo pa3uyHbIM OCHOBAHHSAM;

UCCIEeOBaTh  YEpPTEXH, BKIOYas KOMOWHamuu  QUryp, H3BIEKaTb, HHTEPIPETUPOBATH H
npeoOpa3oBHIBaTh HH(HOPMALIUIO, ITPECTABICHHYIO HA YepTekKax;

penaTh 3a1a4d reOMETPUYECKOTO COJIEPKAHUS, B TOM YHCIIE B CUTYaIHsIX, KOT/Ia alTOPUTM PELICHUS He
ClienyeT SBHO W3 YCIOBHS, BBHINOJNHATH HEOOXOAMMBIC MJISi PELICHUS 3aJaddl JOIOJHUTEIbHBIC
MIOCTPOCHHMSI, UCCIIEIOBATh BO3MOKHOCTh IPUMEHEHUS TeopeM U (HOopMyIT IS PELICHHS 3a1a4;

yMeTb ()OPMYIIMPOBATH U JOKA3bIBATh TEOMETPUIECKUE YTBEPIKIACHHUS;

INPUMEHSATH TEOPEMBI O TAPAJUICIIEHOCTH NPSMBIX U IFIOCKOCTEH B IPOCTPAHCTBE MTPH PEIICHUH 33/1a4;
YMETh IPUMEHSTH NapajieIbHOE IPOSKTUPOBAHUE [T U300pakeHHs HUryp;

YMETb IPUMEHSTH MEPIEHANKYISIPHOCTH MPSIMOM U TUIOCKOCTH MPH PEIICHUH 331a4;

BJIAJICTh NOHATUSAMH OPTOTOHAJIBFHOE NMPOEKTUPOBAHME, HAKJIOHHBIC W MX MPOEKIUH, YMETh MPHUMEHSTh
TEOpeMy O TpeX MEePIEeHANKYIApaX NpU PEIICHUN 3a/1a4;

BJIAJICTh TOHSATHAMH PAcCTOSIHHE MEXIy (HUrypamMu B TPOCTPAHCTBE, OOIIMK MEPIEHAMKYISAP ABYX
CKPELIMBAIOIIUXCSA IPSIMBIX M YMETh IPUMEHSTh UX IPU PELICHUH 3a/1aY;

BJIAJICTh MOHITHEM YTOJI MEX/y MPSIMOI U TUIOCKOCTBHIO M YMETh TPUMEHSTH €r0 TIPU PEIICHUH 3a/1a4;
BJIAJICTh MOHATHUSMHU JIBYTPAHHBIA YTOJ, YIOJ MEXIY IUIOCKOCTSIMH, NEPIECHANKYISPHBIE TIIOCKOCTH H
yYMeTh IPUMEHATh UX IIPU PELICHUH 3a/1aY;

UMETH MPEJCTABIICHUE O TeopeMe Dilepa, IpaBUIbHBIX MHOTOTpaHHHUKAX;

BJIAJICTh MOHATHEM IUIONIAIN MMOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh NMPUMEHSATH €r0 MpPU PEHICHUH
3ajad;

BJIAJIETh MOHATHSMH TeJa BpalleHus (MUIHHIP, KOHYC, map U cdepa), vX CEYCHHS U YMETh IPUMEHSThH
UX MIPU PELIeHNH 3a/1aY;

BJIQJIETh MMOHITUSMH KacaTeIbHbIC MPSIMbIE U TUIOCKOCTH U YMETh MTPUMEHSTh U3MPU PEIICHUH 3a/1a4;
WUMETh MPECTABIICHHS O BIIMCAHHBIX U ONMMCAHHBIX chepax ¥ yMeTh MPUMEHSTh UX NIPU PEIICHUH 3a/1a4;
BJIaJIETh MOHATHAMHU 00beM, 00bEMbl MHOTOTPAHHUKOB, TE€J BPALCHUS U MPUMEHATh UX MPHU pEIICHUH
3amad;

WUMETh TIPEJICTABICHUE O pa3BepTKe IMJIMHAPA M KOHYyca, IUIONMAIN MOBEPXHOCTH NWJIMHIpPA U KOHYCA,
YMETh IPUMEHATH UX IIPH PEIICHUHN 33/1aY;

MMETh TPEJICTaBICHHUE O TUIOmAau chepbl U YMETh IPUMEHSTH €ro MIPH PEIICHUH 3a/1a4;

YMCTb pCHIATh 3a1a4r Ha KOMGI/IHaI_II/II/I MHOT'OT'PaHHUKOB U TCJI BPpAllICHUS,



— HMETh TPEJCTaBICHUE O MOJOOUH B MPOCTPAHCTBE M YMETh pEIllaTh 33Ja4ll Ha OTHOIIEHHE 0OBEMOB U
IoMIaiel TOBEPXHOCTEHN MOJOOHBIX UTYD.

B moBcenHEBHOW KM3HM M TPU M3YyYCHHUU JPYTHX IPEIMETOB: COCTABISTH C HCIIOJIB30BAaHHEM CBOMCTB

TCOMETPUYCCKUX (PUTYp MaTeMaTUYECKHE MOJICIIN [T PEIICHHS 3a]1a4 IPAKTUIECKOT0 XapaKkTepa u 3aJa4d U3

CMCXKHBIX JUCHUIIINH, UCCIICAOBATL IMOJIYYCHHBIC MOJCIN U UHTCPIIPECTUPOBATL PE3YJIbTAT.

Obyyarowuiicss ROAVYUM 603MONICHOCHb:

— Hwmets nmpencraBieHne 00 aKCHOMAaTHYECKOM METO/IE;

— BJIAJIETh IOHATHEM I'€OMETPUUECKUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATh UX ISl PELICHUS
3aj1ad4;

— yYMETbh NPUMEHATH JJISI PELICHUS 3a/1a4 CBOMCTBA INIOCKUX U ABYTPAHHBIX YIJIOB, TPEXTPAHHOIO YIJIA,
TEOpPEMbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA;

— BJIAJIETh OHATHUEM NEPNEHAUKYIAPHOE CEUCHUE TPU3MbI 1 YMETh IPUMEHSTH €r0 MPH PELICHUH 3a/aY;
HWMETh MPEJACTABICHUE O IBOMCTBEHHOCTH MPABUIIBHBIX MHOTOIPAHHUKOB;
BJIaJIETh MOHSATUSIMU LEHTPAJILHOE U MapaJlIeIbHOE MPOSKTUPOBAHNE U MPUMEHSTh X MPU MOCTPOCHUU
CE€YEHUII MHOTOTPaHHUKOB METOJOM ITPOEKIINH;

— HMETh MPEJCTABICHUE O Pa3BEPTKE MHOTOTPAHHUKA U KpaTYalIlleM IMyTH Ha MOBEPXHOCTH
MHOTOTPAHHUKA;

— HMETh MPEJCTABICHUE O KOHUYECKUX CEYEHUSX;

— HMETh MpeICTaBICHHE O Kacaroluxcs chepax ¥ KOMOMHAIIUH TeJl BPALEHHUS U YMETh IPUMEHSTh UX TIPU
pEeLIEHNH 3a]1a4;

— TPUMEHSTH MIPH PeIIeHUH 3a/1a4 GOPMYITy PACCTOSIHUSL OT TOYKHU JI0 IJIOCKOCTH;

— BJIQJETh PA3HBIMU CIOCOOAMU 3aJjaHUs MPSMOI YPaBHEHUSIMH U YMETh NIPUMEHSITh NIPH PEIICHUN 33]1aY;

— [PUMEHATH IPU PELICHUH 3a/1a4 U T0KA3aTEJIbCTBE TEOPEM BEKTOPHBIM METO U METOJ KOOPAMHAT;

— HUMeTh NpeJcTaBlIeHNe 00 aKCHoMax 00beMa, IPUMEHATh (HOPMYIIBI 00HEMOB MPSIMOYTOJIBLHOTO
rapajuieenuIie1a, IpUu3Mbl U IMPaMU/Ibl, TETPAdApa P PELICHUH 3a/1a4;

— TPUMEHATH TEOPEMBI 00 OTHOMICHUSIX 00BHEMOB MIPH PEIICHUH 33]1aY;

— TIPUMEHATH UHTETPAJI JUIsl BEIYMCICHUS 00bEMOB U MMOBEPXHOCTEH TEJ BPAIICHHUSI, BEIYUCICHUS TIIOMIATN
ceprueckoro nosca u 00bemMa MapoBOro CIos;

— HMETH NPEJICTABICHUE O ABMKECHUAX B IIPOCTPAHCTBE: MapaJuIeIbHOM MEPEHOCE, CHAMMETPUU
OTHOCHUTEJBHO IJIOCKOCTH, LIEHTPAJIbBHON CUMMETPHUH, TOBOPOTE OTHOCUTEIIBHO NPSIMOM, BUHTOBOM
CUMMETPHUH, YMETh MPUMEHSTh UX MPU PEUICHUH 33]1aY;

— HMETH MPEICTABIECHUE O TUIOLIAIA OPTOTOHAIIBHOW MPOEKUHUH;



MMETh MPEJCTABICHUE O TPEXTPAHHOM U MHOTOTPAaHHOM YTJI€ U IPUMEHATH CBOMCTBA IJIOCKUX YIJIOB
MHOTOTPAHHOTO yTJja MPU PEeUICHUH 3a/1a4;

UMETh TPEJICTABIICHUS O MPEOOPa30BAHUH TTOI00HSI, TOMOTETUH U YMETh IPUMEHSAThH UX NP PEIICHUN
3ajauy;

YMETb pelliaTh 33JJa4l Ha IUIOCKOCTH METO/IaMU CTEPEOMETPUH;

YMETb IPUMEHATH (POPMYJIbl 00bEMOB IPU PELICHUU 3a7a4



Coaeprxanue npeamera
Huauuap, Konyc, map

[Tonsstne  mwmnuapa. Ilnomane mnosepxHoctw  mwmHApa. [lomstue konyca. Ilnomans
MOBEPXHOCTH KOHYCa. YcedeHHbIH konyc. Cdepa u map. YpaBHeHue cdepbl. B3aumMHoe pacrnonoxeHue
cdeps! u ockocT. KacatenbHast miiockocTs K cdepe. [Inomans cdeps.
O0BbeMbI TeI

O0wvem mnpsMoyroipHOro napamienenunena. OO0bembl OpsAMOM Hpu3Mbl M InHApa. OO0beMbl
HAKJIOHHOM MpU3MBbI, MUpamMuiasl U KoHyca. OObem mapa u 1womanb chepsl. OObEMBI HIAPOBOTO
CErMeHTa, IapOBOro CJIOS U IIapOBOIO CEKTOpa.
BekTopsbI B IPOCTPpaHCTBE
ITonsatue BekTopa B mpocTpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHO’KEHHE BEKTOPA HA YUCJIO.
KomriutanapHbie BEKTOPBI.
Metoa koopaAMHAT B IPpOoCcTPaHcTBe. [ BHKeHUSA
Koopaunats! TOUKH 1 KOOpAMHATEI BeKTOpa. [IpsMoyroiapHas cucreMa KOOpAUHAT B IPOCTPAHCTBE
Koopaunatsl Bektopa. CBsA3b MEXIy KOOpPAMHAaTaMH BEKTOPOB M KoopauHaTamu Toyek. [Ipocreiimme
3aJadyd B KOOpAMHATax. YpaBHeHHE cdepbl . CkalasipHOE IPOU3BEACHUE BEKTOPOB. YTOJd MEXAY
BekTopamu. CKaJsipHOE IPOU3BE/IEHUE BEKTOPOB. BhluKciieHHe yIiioB MEXIYy NPSAMBIMU U TJIOCKOCTSIMH.
VYpaBHenue 1ockocTd. lLleHTpanpHas cummerpus. OceBas CHUMMETpHUS. 3€pKajlbHAas CHUMMETpHSL.
[TapannensHelii nepeHoc. [IpeobpazoBanue nog00usl.
IToBTOpEHME.
MHororpaHHuKku: napajuiejienunes, NpusMa, Nupamuaa, miomaan ux nosepxuocreil. Humuaap, konyc.
[Tnomaaun wux mnoBepxHocTell.  YpaBHeHue cdepsl. [lnomans noBepxHocTH  chepsl. BexTopsl B

IMPOCTPAHCTBC. KOM6I/IHaL[I/II/I C OITMCaAHHBIMH Cq)epaMI/I. CKaJmpHoe IIPOU3BCACHUC BEKTOPOB.



