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IMosicuuTeILHAS 3aIMCKA

PaGouas ImporpamMma 110 T€OMETpUN 11 xyacca cocTaBieHa B COOTBETCTBUH C (beﬂepaHBHBIM

KOMIIOHEHTOM TOCYJapCTBEHHOTO CTaHIapTa cpeaHero oomero oopazoanus, [I[porpaMmel I0 TEOMETPUH K
yuebnuky uist 10-11 ximaccoB o0mieobpazoBarenbHbix mKkoa aBropos JI.C. Atanacsina, B.®. Byry3osa, C.b.
Kanomuesa, O.I". ITo3usika u JI.C. Kuceneroii; ¢ yaetom PernonaabHOro yueOHOTo MiaHa u

y4e0HOr0 TUTaHa MYHUITUTIIAILHOTO Ka3€HHOTO 00pa30BaTeIbHOr0 yupexacHus «CBEpITUKOBCKAs CPEIHSISA
obmeoOpaszoBarenpHas mkoiay Cymkanckoro paiioHa Kypckoit oomactu Ha 2023-2024y4.rox.

PaGouas mporpamma npegaycmarpuBaet oOydeHue reomeTpuu B 11 kimacce B 00béMe 68 yacoB, B HEACIIO —
2 yaca.

Ilnanupyemble pe3yibTaThbl 0CBOCHHA Y4eOHOI0 NpeaMera.

Peanuzanus pabodei mporpaMMbl HalpaBjieHa Ha JOCTH)KEHUE JTMUHOCTHBIX, IPEMETHBIX U
MeTanpeIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB B COOTBETCTBUHU ¢ TpeboBaHusmu PI'OC:

JINYHOCTHBIC:

C(l)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBETCTBYIOICI'O COBPEMCHHOMY YPOBHIO PA3BUTHUS HAYKU;
KPUTUYHOCTH MBIIJICHHA, YMCHHUC PACIIO3HABATh JIOTHYCCKH HCKOPPCKTHLIC BLICKA3bIBAHHW A, OTJINYATh
THUIIOTE3Y OT cbaKTa;

TOTOBHOCTB M CIIOCOOHOCTH BECTHU Auajior ¢ ApyrumMu JIroaAbMu, 10CTUTATh B HEM B3aMMOIIOHUMAaHU,
HaXoaUuThb 06HII/IC eI U COTPpYAHNYATDb A1 UX JOCTUIKCHUA,

HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMH, I€ThbMH MJIAJIIIEr0 BO3PACTa, B3POCIBIMU B
00pa30BaTeNbHO, 00IIECTBEHHO MOJIE3HOM, yueOHO-HCCIIe10BaTEIbCKON, TIPOEKTHOM U APYTUX BUAAX
NesSITeIbHOCTH;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MIPOTSHKEHUH BCel
YKU3HU; CO3HATEJIbHOE OTHOLIEHHE K HEMTPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHUIO YCIIEIIHOM
npodecCHOHaIBLHON U 00IIECTBEHHOM 1€ATEIbHOCTH;

OCTECTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIOYAaA OCTCTUKY 6I>ITa, HAaYYHOT'O U TCXHUYCCKOI'O TBOPYCCTBA,

OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccuu 1 BO3MOXKHOCTD pea3allii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIIEHHE K MPOo(hecCHOHANbHOM IeATeTbHOCTH KaK BOBMOKHOCTH Y4aCTHs B PEILICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECTBEHHBIX MPOOIIEM;

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMBbl MPeICTaBIEHbI TPEMS
rpynnamMy yHUBEpCalbHBIX yueOHbIx neicteuil (Y'Y I).

1. PerynstuBHbIE yHUBEpCAIbHbIE YUeOHbIE TEHCTBUS

Buinyckuux nayuumcs:

CaMOCTOSITENIEHO ONIPENENSTH 1IE€H, 3a/1aBaTh IapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOYKHO
OTIPEeNUTh, UTO LIEJIb TOCTUTHYTA;

OLCHUBATHb BO3MOXXHBIC ITOCIICACTBUA JOCTHXXCHUA MOCTaBJICHHOM OCJIn B ACATCIBbHOCTH, COOCTBEHHOM
JKU3HHU U JKU3HU OKPYKAOMIUX J'IIO)I@fI, OCHOBBIBAsICh Ha coo6pa>1<eHH51x OTUKH U MOPAJIA;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1aUl B 00pa30BaTEIHHON JIEATETLHOCTH M )KU3HEHHBIX
CUTyalHUsIX;

OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMSA U APyrue HeMaTepualbHbIE PeCypChl, HEOOXOIUMBIE TS
JOCTH>KEHHS TIOCTABJICHHOW LIETIH;



BBI6I/IpaTI> IYTh JOCTHXKCHUS LCIIH, IIJIAaHUPOBATH PCIICHUC IMTOCTABJICHHBIX 3a/1a4, OIITUMHU3UPYS
MaTCpUAJIbHBIC U HEMATCPUAJIbHBIC 3aTPAThI;

OpraHu30BbIBaThH 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHXKEHHS TOCTABICHHOM
LeIIH;

COIIOCTAaBJIATDH HOJIy‘ICHHbeI pe3yiabTaT ACATCIBbHOCTH C MOCTaBJICHHOM 3apaHec LECJIbIO.

2. Ilo3HaBarenbHbBIC YHUBEPCATIbHbBIE YU€OHbBIE NEHCTBUA

Buvinyckuux nayuumecs:

UCKaTh U HAXOJUTh 0000IIEHHbIE CLIOCOOBI PELIEHU 33a/]a4, B TOM YHCJIE, OCYILECTBIATh Pa3BepHYThIN
MH(POPMALIMOHHBINA OUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE (YUeOHBIC M [TO3HABATEIBHBIC) 3a1a4H;

KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH MH(POPMALIUIO C pa3HbIX MO3ULIUMN, paclo3HaBaTh U
(uKCHpPOBaTH NPOTUBOPEUHSI B MH(POPMAIIMOHHBIX UCTOUHUKAX;

HCIIOJIB30BAaTh PA3JIMYHBIC MOACIBbHO-CXCMATUYCCKUC CPEACTBA JIA MPCACTABICHUA CYINICCTBCHHBIX
CBSI3EH U OTHOMCHHﬁ, a TaKoKC HpOTI/IBOpe‘lHI;'I, BBISIBJICHHBIX B I/IHq)OpMaI_II/IOHHHX HCTOYHHKAX,

HaxOJUTh U IIPUBOAUTH KPUTHYECKUE aPTYMEHTBI B OTHOLICHUU JACUCTBUM U CYXKICHUMN APYIoro;
CIIOKOIHO M pa3yMHO OTHOCHUTBHCS K KPUTUUYECKUM 3aMEeYaHHsIM B OTHOIIEHUU COOCTBEHHOTO
CYXKIEHMsI, pacCCMAaTPUBATh UX KaK pECypC COOCTBEHHOI'O Pa3BUTUS;

BBIXOJUTH 3a paMKH y‘-I€6HOF0 npeaMeTa 1 OCylmeCTBIATh IIGJIeHaHpaBJIeHHHﬁ ITOMCK BO3MOXKHOCTCH
JJIA HIMPOKOIo nnepeHoca CpeacCTB U crmoco0oB ﬂeﬁCTBHH;

BBICTPaNBaTh HHIUBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAst OTPAHUYCHHUS CO CTOPOHBI
JIPYrUX YYaCTHUKOB U PECYpPCHBIC OrPAHUYCHHS;

MCHSTH U YACPIKUBATH PA3HBIC ITIO3UITUU B MMO3HABaTEIIbHOM JeSITEeIbHOCTH.

3. KoMmMyHUKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE IEHCTBUS

Bbll’lyCKHuK Hayiyumcs.

OCYILECTBIIATH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3pOCIBIMH (KaK BHYTPH
o0pa3oBaTeNbHOM OpraHu3aluu, TaK 1 3a ee IpeielaMn), IoJ0MpaTh NapTHEPOB AJIs AETOBOM
KOMMYHHKAIIMH UCXO/1 U3 COOOPAKEHUH Pe3yIbTaTUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX
CHMIIATH;

IIPU OCYIIECTBIIEHUU TPYNIOBOM pabOThI ObITh KaK PYKOBOJUTENIEM, TaK M YIEHOM KOMaH/Ibl B pa3HbIX
poJsiX (reHepaTop uaeH, KpUTHK, UCTIOJTHUTENb, BEICTYIAIOIINMA, SKCIIEPT U T.1.);

KOOPJMHHUPOBATH U BBHIIOIHATH padOTy B YCIOBHUSAX peaibHOr0, BUPTYAIbHOIO U KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

Pa3BCPHYTO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOUKY 3pCHUA C UCITOJIB30BAHUCM aJICKBATHBIX (YCTHBIX
n HI/ICBMGHHBIX) A3BIKOBBIX CPEACTB,

pacro3HaBaTh KOH(DIUKTOTeHHBIE CUTYAIlMU U TIPEAO0TBpAIaTh KOHMIUKTHI 0 UX aKTUBHOHU (ha3kbl,
BBICTPAWBATh JCIIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHKAIIUIO, H30€Tast JMIHOCTHBIX OI[EHOYHBIX
CYXKJIECHUU.

NMPEIAMETHBIC PE3YJIbTAThI

Jl1s1 yerenrHoro mpoI0JKEeHUsT 00pa30BaHUs 10 CHIEIUATBHOCTSIM, CBSI3aHHBIM C TIPUKIIATHBIM
UCTIOJIb30BaHNEM MATeMAaTUKH U I 00€CIIeYeHHsI BO3MOKHOCTH YCIEITHOTO IPOAOKEHUS 00pa30BaHUs 1O
CHEIHNAIbHOCTSIM, CBSI3aHHBIM C OCYILIECTBICHHEM HAY4YHOUH U MCCIIeI0BATENbCKON e TEIbHOCTH B 00JIaCTH
MATEeMAaTUKHU H CMEXHBIX HAYK

BBIHYCKHI/IK HAYYHUTCH /Bbll’lyCKHMK noOJiydum 603MOI)NCHOCHb HAYUUMbCA

T'eomempus



BJIA/IETh TEOMETPUYECKUMU NIOHATHUAMH IIPH PEILIECHUU 3a7a4 U IPOBEACHUNA MaTEMaTHYECKUX
paccyXJIeHU;

CaMOCTOSITEIILHO (JOPMYITUPOBATH OMPEACICHUS TEOMETPUIECKUX (PUTYp, BBIIBUTATH TUTIOTE3HI O
HOBBIX CBOWCTBAxX M MPHU3HAKAX F€OMETPUUECKUX (UTYp U 000CHOBBIBATH WIJIM OMPOBEPraTh UX,
000011aTh WM KOHKPETH3UPOBAThH PE3Y/IbTAThl HA HOBBIX Kiaccax GUTyp, IPOBOJUTH B HECIOKHBIX
CIIy4asix KJacCU(PpUKALUIO (GPUTYp MO pa3InYHbIM OCHOBAHUSIM;

UCCIIEIOBATh YEPTEKH, BKIIOUAsi KOMOMHALUMHU (PUTYD, N3BIIEKATh, MHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

pe€uiaTth 3aja4 rCOMETPUICCKOro COACPKaHUA, B TOM YHUCJIE B CUTyallUsiaX, KOrga alrOpuTM pECIICHUSA
HC CJIICAYCT SABHO U3 YCJIOBHA, BBIIIOJIHATDH HGO6XOI[I/IMBIC IJId peIICHU 3a4a4u JOITOJIHHUTCIIbHBIC
IMOCTPOCHUA, UCCIIEA0BATH BO3MOKHOCTh IIPUMCHCHHS TCOPEM U (bOpMy.]'I IJIs1 pCUICHUA 3a1a4;

yMETh (POPMYITHPOBATH U IOKA3BIBATH TEOMETPUUICCKUE YTBEPKICHUS;
BJIAJICTh MOHATUAMU CTEPEOMETPUH: MPU3MA, MAPAIITIEIEIUIIC, MIUPAMUAA, TETPAIIP;

UMETh MPEJCTABICHUS 00 aKCHOMAaX CTEPEOMETPHUU U CIEACTBUSIX U3 HUX U YMETh IPUMEHATDH UX MPU
pelIeHuu 3a/1ay;

YMCTb CTPOUTHb CCUCHUA MHOTOTPAHHUKOB C UCIIOJIB30BAHUCM PA3JIMYHBIX MCTOAO0B, B TOM YUCJIC U
METOAA CJICOOB,

HUMCETDb NPCACTABJICHUC O CKPCIIMBAIOIIUXCA ITPSAMBIX B IMIPOCTPAHCTBE U YMCTh HAXOAWUTH YI'OJI U
pacCToOAHUC MEKIY HUMHU,

[IPUMEHATH TEOPEMBI O MMAPAJUICIBHOCTH IIPSAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE IIPU PELICHUU 3a/1a4;
YMETb IPUMEHSATH MapajiebHOE IPOEKTUPOBAHUE AJIs U300paxeHUs PUryp;
YMETb IPUMEHSATH NEPIEHANKYISIPHOCTH IPSMOM U INIOCKOCTH IIPU PELIEHUH 33]1a4;

BIIAJICTh IIOHATUAMU OPTOrOHAJIBLHOE IIPOEKTUPOBAHUE, HAKIIOHHBIE U UX IPOEKIUH, YMETh IPUMEHSATH
TEOpEMY O TPeX NEPIEHANKYJIIApaxX MPU PEIICHUH 3a7aY;

BJIQ/IETh NOHSATUSMH PACCTOSIHUE MEXKY (pUrypaMu B IPOCTPAHCTBE, OOIINN NEPIIEHIUKYIISAP IBYX
CKPELIUBAIOIINXCS NPAMBIX U YMETh IPUMEHSATH UX IIPU PELICHUU 3a/1a4;

BJIAACTDb IMOHATHUEM YI'OJI MCKAY pr[MOfI H IJIOCKOCTBIO U YMETb ITPUMCHSATE €T0 IPU pCHICHUHA 3aJ1a4;

BJIaACTh IIOHATHUAMU I[Byr‘pélHHBIfI YroJi, yroja MExay IJIOCKOCTAMU, NEPIICHANKYIIAPHBIC INIOCKOCTU U
YMCThH IIPUMCHSATDH UX IIPU PCUHICHUH 3a1a4;

BJIAACTD MMOHATHUAMU IIPU3MaA, ITAPAJIICICIIUIICA U TPUMCHATH CBOMCTBaA napauiciienuncaa nmpu
pPCHICHUUA 3a/1a4;

BIIQJICTh IIOHATUEM IIPSIMOYTOJIbHBIN NTApAJIJIENICIIUIIE U IPUMEHATH €T0 IPU PELICHUH 3a1a4; —
BIIAJICTh IIOHATUAMU NIUPaAMUAA, BUABI IUPAMUJ, dJIEMEHTHI IPABUJIBHON TUPaMUbI U YMETh
MIPUMEHSATH UX IIPU PELICHUU 3a/1a4;

UMETh MpEJCTaBIIEHUE 0 Teopeme Diliiepa, MpaBUIbHBIX MHOTOIPaHHUKAX;

BJIAJICTh MMOHSTUEM ILJIOIIA TN IIOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh MIPUMEHSTH €r0 MPH PEIICHUN
3a71ad4;

BJIAJICTh MOHATUSAMU TeJa BpaleHus (IHJIMHAP, KOHYC, map U chepa), X CEYeHUs U YMETb IPUMEHSTh
UX MPU PEUICHUH 33/a4;

BJIAACTD MOHATHUAMU KAaCaTCJIbHBIC ITPSAMBIC U ITJIOCKOCTH KU YMETH MMPUMCEHATH U3 IPpHU PCIICHUHU 3a/1a4,

UMCETH HpeﬂCTaBHeHI/IH O BIIMCAHHBIX U OITMCAHHBIX C(I)ean nu yMeTB HpI/IMeHSITB ux HpI/I peIJ_ICHI/II/I
3a7a4;



BJIAJICTh TIOHATHAMU 00beM, 00bEMBl MHOTOTPAaHHUKOB, TEJI BPAIIEHUS U TPUMEHSTh UX TIPU PEIICHUH
3a1ad4;

HUMCETb NPCACTABJICHUC O PA3BCPTKEC MUIIUHAPA U KOHYCA, IJIOMaAu ITOBECPXHOCTHU HWJIMH/PA U KOHYCA,
YMETH IIPUMCEHATH UX IIPU PCHICHUHA 3a1a4;

UMETb MPECTABICHUE O TUIOIAAH C(Eepbl U YMETh MPUMEHSTh €r0 MPH PELICHUH 3a7ay;
YMETb pellaTh 33ja4d Ha KOMOMHALMY MHOTOTPAaHHUKOB U TEJ BPAILCHMUS;

UMETh NPECTABICHHE O NOA00NH B MPOCTPAHCTBE M YMETh PEUIATh 3a/1a4M Ha OTHOIIECHHE 00HEMOB U
IUIOINAAEeH TOBEPXHOCTEH 1MOT0OHBIX QUTYD.

Bexmoput u koopounamut 6 npocmpancmee

BJ'IaI[CTB IMOHATHUAMU BEKTOPHI U UX KOOPAUHATHI;
YMCTH BBITIOJIHATE OIIEpallui HAl BEKTOpAMU;
HCII0JIB30BAaTh CKAJAPHOC NPOU3BCACHNEC BCKTOPOB IIPHU PCIICHUU 3a4a4;

IPUMEHSTHh YpPaBHEHHE TUIOCKOCTH, (POpMYITy pacCTOSIHUSL MEXKIY TOUKaMH, ypaBHEHUE chepsl mpu
pELICHUH 3a/a4;

IMPUMCHATH BEKTOPLI U MCTOA KOOPAMWHAT B IMIPOCTPAHCTBEC IIPU PCUHICHUH 3aaa4

OnepupoBaTh NOHATUSAMH JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJI MEXKIY BEKTOPAMHU, CKAJIIPHOE IIPOU3BEECHUE
BEKTOPOB, KOJUINHEAPHBIE BEKTOPBHI;

HaxXo4uThb PACCTOAHUC MCIKAY ABYMS TOUKAMU, CYMMY BCKTOPOB U ITPOU3BCACHUEC BEKTOPA HA YUCIIO,
YroJ MEXKAy BEKTOPaMH, CKAJIAPHOC ITPOMU3BCACHUC, PACKIAABIBATE BEKTOP 11O ABYM HECKOJIJIMHCAPHBIM
BCKTOpaM;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPJUHAT;

pemarh NpocTeime 3a1aui BBeIEHHEM BEKTOPHOTO 0a3uca;

HaXOJUTh 00bEM Napajulesenuneia u TETpadipa, 3alaHHbIX KOOPAMHATAMU CBOMX BEPILINH;
3aJaBaTh MPSIMYIO B IPOCTPAHCTBE;

HaXOJUThb PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH B CUCTEME KOOPAMHAT;

HaxXOoJUTh PACCTOSAHUEC MCKAY CKPCHIUBAIOIIUMUCA ITPAMBIMHU, 3aJTaHHBIMH B CUCTEME KOOPAHUHAT



Conep:xxanmne y4eOHOI0 nmpeamera

Memoo koopounam 6 npocmpancmeel 6u.

Koopaunarel u BekTOphl. JlekapToBel KoOpAMHATBI B mnpocTpaHcTBe. Dopmyna
pacCTOSIHUS MEXIY ABYMSI TOUKaMU. Y paBHEHHS CPepsl u niockocmu. Popmyna paccmosHusl
0m MOYKU 00 NIOCKOCMIU.

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH yYeHUKA

OOBSACHSATH, KaK BBOAUTCS MPSMOYTOJIbHAS CUCTEMa KOOPAMHAT B MIPOCTPAHCTBE, KaK OMPEICIISIIOTCS
KOOPJMHATHI TOYKH ¥ KaK OHH HA3BIBAIOTCS, KaK OTMPEICIIIOTCS KOOPIUHATH BEKTOPa; (hOPMYIHPOBATH U
JIOKa3bIBaTh YTBEPKACHUS: O KOOPAUHATAX CYMMBI U Pa3HOCTH JIBYX BEKTOPOB, O KOOpJAMHATAX MPOU3BEACHUS
BEKTOPA Ha YHCJIO, O CBSI3U MEX]ly KOOpJIMHATAMH BEKTOpPA U KOOPJAMHATaAMM €ro KOHIIA M Hayalla; BEIBOJUTH
U UCTOJIb30BaTh MPU PEUICHUH 3a/1a4 POPMYIIbl KOOPIUHAT CEPEAUHBI OTPE3Ka, ATUHBI BEKTOPA U PACCTOSHUS
MEX]Iy IBYMsI TOYKaMH; BEIBOJIUTH ypaBHEHHUE chephbl JAHHOTO pajiyca ¢ IEHTPOM B JaHHOW TOUYKE

BekTtopbl. Yron mexay Bekropamu. Koopaunatel BekTopa. CkansipHOE NMPOU3BEICHUE
BEKTOpOB. /[lnMHa BekTOpa B KOOpAMHATaX, Yrojd MEXAy BEKTOpaMH B KOOpJIMHATaXx.
KonnuneapHbie BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB B KOOPAMHATAX.

XapakTepucTHKA OCHOBHBIX BH/I0OB /IeATEJIbHOCTH Y4YeHUKA

OOBACHATH, KaK ONPEICIACTCS Yroi MEXKIY BEeKTOpaMH; (POpPMYJIMPOBATH ONPEACIICHHE
CKJIIPHOTO TIPOU3BEACHHUS BEKTOPOB; (POPMYIMPOBATh M JOKA3bIBaTh YTBEPKICHUS O €r0
CBOMCTBAax; OOBICHATH, KaK BBIYMCIIUTH YIOJ MEXIY JBYMS NPSIMBIMH, a TAKXKE YroJl MEKIY
MPSMOM M TUIOCKOCTBIO, HCTIOJIB3Ys BRIPAXKCHUE CKAISIPHOTO MPOU3BEACHUS BEKTOPOB Yepe3 UX
KOOPJHMHATHI, BBIBOJUTH YpPaBHCHHME IUIOCKOCTH, IPOXOJAIICH dYepe3 MJaHHYI0 TOYKY H
MEePIEHIUKYISIPHYIO JaHHOMY BEKTOpY, U (OPMYJy PacCTOSHUS OT TOYKH IO IIOCKOCTH;
MPUMEHITh  BEKTOPHO-KOOPJIWHATHBIA  METOJ NP PEHICHHH  T'eOMETPHUYCCKHX
3a1a4.O0BACHATh, YTO TaKOE OTOOpaKEHHE MPOCTPAHCTBA Ha ceOS M IIPH KaKOM CIIy4ae OHO
HAa3bIBACTCS JBW)KCHHEM TIPOCTPAHCTBA; OOBSICHHUTH, YTO TAKOE IICHTPAIBbHAS CHUMMETPHS,
OoceBasi CHMMETpHUS, 3€pKajbHas CHMMETPUS M TapajUIeIbHBIM TIEPEHOC, 00OCHOBBLIBATH
YTBEPKACHUS O TOM, YTO ITH OTOOPaKCHUS MPOCTPAHCTBA HA CeOs SBJISIOTCS JBHKCHUSMU;
O0OBSCHSTH, YTO TAKOE IIEHTPAIBHOE MO100Ke (TOMOTETHS) U MpeoOpa3oBaHKe MOA00MS, KakK C
MOMOIIb TIpeoOpa3oBaHus MOA00US BBOAMUTCS IMOHSATHE MOJOOHBIX (DUTYp B MPOCTPAHCTBE;
MIPUMEHSITh IBUKEHHS U TPe00pa30BaHus MOA00US TP PEIICHUH T€OMETPUUYECKUX 3a/1a4

Huaunap. Konyc. llap16 u

Tena u moBepxHoCcTH Bparienus. L{unuaap u konyc. Yceuenusiii konyc. OcCHOBaHUeE,
BBICOTa, OOKOBAs IOBEPXHOCTh, 00pa3yromias, pa3peptka. Ocesble ceueHus U ceveniis
napanieibHvle OCHO8AHUIO.

lap u chepa, UX ceUSHUS, KacamenbHasi NIOCKOCMb K cepe.

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH YUYeHHKA

OOBACHATD, UTO TaKOE LMJIMHAPUYECKAsk IOBEPXHOCTh, €€ 00pa3yIolIne U 0Ch, KAKOE TEJI0 Ha3bIBACTCS
WIMHIPOM U KaK Ha3bIBAIOTCS €0 3JIEMEHTHI, KaK MOJIYYUTh HUIMHJP MMyTEM BpaIleHHsI IPSIMOYTOJIbHUKA;
n300paXkaTh LMJIMHAP U €r0 CEYEHHS IIIOCKOCTBIO, TPOXOIAIIEH Yepe3 OCh, U MIIOCKOCTbIO,
NEPIEHIUKYISIPHON K OCH; OOBICHSITH, YTO IPUHUMAETCH 3a IUIOIIa b OOKOBOI MOBEPXHOCTH LUIMH/IpA, U
BBIBOAMUTH (DOPMYITBI JIJIsl BHIYMCIIEHUSI OOKOBOM M MOJTHON MOBEPXHOCTH LIWJIMH/PA; PEIIaTh 3a1a4H Ha
BBIUMCJIEHHE U J0Ka3aTeNIbCTBO, CBSI3aHHBIE C LIMJIMHAPOM. OBSICHATH, YTO TAKOE KOHUYECKasi TOBEPXHOCTh, €€
oOpa3yloliye, BepIIvHa U 0Cb, KAKOE TEJI0 Ha3bIBACTCS KOHYCOM M KaK Ha3bIBAIOTCS €TO JIEMEHTHI, KaK
MOJIYYUTh KOHYC TyTEM BpallleHUsl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, U300paXkaTh KOHYC M €r0 CeYeHUs
IUIOCKOCTBIO, MMPOXOJISAIIEH yepe3 0Ch, U MIIOCKOCTHIO MEPIEHANKYIISPHOI K OCH; OOBACHATD, UTO
MPUHUMAETCS 32 IUIOIIA/ (b OOKOBOM MOBEPXHOCTH KOHYCA, U BHIBOJUTH (DOPMYIIbI JIJIsl BEIYUCIICHUS OOKOBON U
MIOJTHOM TMOBEPXHOCTH KOHYCA; 0OBACHATH, KAKOE TEJI0 Ha3bIBACTCS YCEUEHHBIM KOHYCOM U KaK €ro IMoJIy4uTh
myTEM BpallleHUs MIPSIMOYTOJIbHOM Tparnenuy, BBIBOAUTH (HhOPMYITY il BEIUKMCICHUS ITOMAAN OOKOBOM
MOBEPXHOCTU YCEUEHHOIO KOHYCA; PEIIATh 33a4H HA BBIYMCICHUE U 10KA3aTENbCTBO, CBSI3aHHBIE C KOHYCOM
U yceu€HHBIM KoHycoM. PopMynupoBaTh ornpeaesieHus cepsl U mapa, ux LHeHTpa, paanyca, TuaMeTpa;
HCCJIEIOBATh B3aUMHOE pacroyioxkeHne chepbl U IIOCKOCTH, (HOPMYIUPOBATh ONpPEIeIeHUE KacaTelbHON



IUIOCKOCTH K cdepe, GopMyTupoBaTh U J0Ka3bIBATh TEOPEMBI O CBOMCTBE U MPU3HAKE KacaTeJIbHOM

IUIOCKOCTH; OOBSACHATH, YTO IPUHUMAETCS 32 TUIOIAAb C(ephbl U KaK OHA BhIpa)KaeTcsl yepe3 paguyc cepsl;
UCCIIeI0BaTh B3aUMHOE PACIIONOKEHHUE Cephl U MPAMO; OOBICHATh, Kakas cepa Ha3bIBaeTCsl BIIMCAHHOM B

LHWIMHIPUYECKYIO (KOHMUYECKYIO) IOBEPXHOCTh U KaKME€ KPUBBIE MOJYYAIOTCS B MJIMHIPUUECKON U
KOHUYECKOW MOBEPXHOCTEH pa3IMYHBIMU IUNIOCKOCTSIMH; PEIIaTh 3a/1a4H, B KOTOPHIX GUTYPUPYIOT
KOMOWHAIIMY MHOTOTPAaHHUKOB U TEJ BPAILCHHS.

Hcnonp30BaTh KOMIIBIOTEPHBIE IPOIPAMMBI ITPH U3Y4EHUH IIOBEPXHOCTEN U TEJI BpaLllCHUS

O0BEMBI Tea 244

OOBeMBI TE U TUIOMIAAN UX TTOBEpXHOCTEH. [lonamue 06 ooveme mena. Omuoutenue
00beM06 no00OHLIX mell.

XapakTepucTHKA OCHOBHBIX BH/IOB J1€SITEIbHOCTH YY€HHKA

OOBACHATD, KaK U3MEPSIOTCS 00BEMBI TEJI, TPOBOJIS AHAJIOTUIO C U3MEPEHUEM ILIOIA e
MHOT'OYTOJIbHUKOB; ()OPMYJTMPOBATh OCHOBHBIE CBOMCTBA 00BEMOB 1 BBIBOJUTH C UX ITOMOIIIBIO
dhopmyny 00bEMa IPSIMOYTOJILHOTO Hapaieiaenuneaa @opmyanpoBaTh U J10Ka3bIBATh TEOPEMBI
00 00bEME MPpsAMON MTPU3MBI U 00BEME ITUIIUHIPA; pellaTh 3a]1a4M, CBI3aHHBIC C BBIYMCIICHHEM
00BEMOB 3TUX Ten PopMyIUPOBaTh U JOKA3BIBATH TEOpEMY 00 00bEME 1Iapa u ¢ e€ OMOIIBIO
BBIBOJUTH (hOPMYITY ILIOIIAINA C(hephl; BEBIBOAUTH (GOPMYITY IS BBIYUCICHUS 00bEMOB IIAPOBOTO
CETMEHTA ¥ IApOBOTO CEKTOPA; peliaTh 3a/1a4u ¢ MpUMEHEHHEM (opMysT 00bEMOB pa3TMUHBIX
Ten

@opmynbl o0bema KyOa, MPSMOYTOJBHOTO IapajulesIeNHIeaa, HPU3MbI, UIMHAPA.

®opmynel o0beMa mupamMuIbl U KoHyca. DopMyibl IUIOMAAM MOBEPXHOCTEH IMIMHApA U
KkoHyca. @opMyIiel 00beMa I1apa U IJIOMAAH CHEpPHI.

KaneHnapHO-TeMaanecxoe INIAHUPOBAHHUE

Ne ni/nn CopepxanueyueoHoromare| Kou- Hara
puana BO ITo niany Ilo dakTy
4acoB
MeTtoa KOOpAMHAT B 16
NMPOCTPAHCTBE
1-6 Koopannats! Touknun 6
Koopaunatsl BekTopa
7 KontponsHas pabora Nel 1
8-11 | CkamsipHOE IPOHM3BEICHUE 4
BEKTOPOB
12-15 | JIBmwxkeHus 4
16 KonTponbras padota No2 1
nannaap. Konyc. Hlap 16
17-19 | Hwmsmgp 3
20-22 | Konyc 3
23-26 | ap. Chepa 4
27-31 | Pemenue 3ama4 5
32 Kontponbnas padota Ne3 1
O0bEéMmbI TeT 22
33-35 | O6BEM IPSIMOYTOIEHOTO 3







