MUHUCTEPCTBO INPOCBEIIEHUSI POCCUIICKON ®EJIEPALIUU
MuHucTepcTBO 00pa3oBanus U HAyKH Pecny0mku Anbires
YupasJjienue 00pa3oBaHusi AIMUHHCTPANIMHA MYHHIIUNIAJILHOTO palioHa
«KpacHorBapaeiicknii paiion»
MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeIbHOE YUpeKaeHne
«Cpenusisi o61eodopazoBarebuas mroJia Ne3d» um. ML.A. KynaeBa a. Anamuii
Kpacnorsapaeiickoro paiiona Pecny0anku Ajapiresi

PACCMOTPEHO COI'JTACOBAHO YTBEPXXEHO
Ha 3acenannu MO yuuteneit 3am. {upexropa no YBP nupektop MBOY «COIII
Ne3y»
EcTecTBeHHO-Hay4yHOT O IIUKIIA AnikanoBa M.3. Ieena JI.A.
Barupokosa C./I. 28.08.2023r. ITpuka3 Ne 85 ot 28.08.2023r.

IIpotokon Ne 1 ot 25.08.2023 .

PABOYASA ITPOTPAMMA
(1D 1031939)
y4eOHOT0
npeamera
«I'eomerpus»

g 9 Kkiacca
Ha 2023-2024 y4eOHbIii TOJ

CocraButens: barupokosa C. J1.

a. Anamun 2023



INOACHUTEJ/IbHAA 3AIINCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOTO KYPCA "MATEMATUKA"

[Ipenmer "T'eomerpusa" sBisercs pasznenoM kypca "Maremartuka". Pabouas mporpamMma mno
npenmety "'eomerpus” mius oOydaromuxcst 9 kimaccoB pa3paboraHa Ha ocHoBe DenpepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa OCHOBHOTO OOIIEro o0pa3oBaHUs C YU4ETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBAaHWH, MPEABIBISEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHHIO, U
TPaIUIMiA POCCHHCKOTO 00pa3oBaHUs, KOTOpBIE OOECIEYMBAIOT OBJAJCHUE KIIOYECBBIMH
KOMIICTCHOWAMHU, COCTABIAIOIMIUMHA OCHOBY JJI1 HCIIPCPBIBHOT'O 06pa3OBaHI/I$[ U CaMOpa3BUTHUA, a
TaKXKe I[EIIOCTHOCTh  OOUIEKYIbTYpPHOTO, JIMYHOCTHOTO ¥  TO3HABATEIBHOTO  Pa3BHTHUS
oOyvaromuxcsi. B mporpamme yureHbl wuaed W TosiokeHus KoHuenmuu o pa3BUTHS
MaTemaTHueckoro oopazosanus B Poccuiickoit denepanuu. B snoxy nudposoit Tpanchopmanuu
BceX cdep YeNOBEUECKOW MAEATEIHHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YeJoBeKOM 0Oe3 0a30BOM MareMaTHYecKOW MOJTOTOBKM. YJK€ B IIKOJIE MaTeMaTHKa CITY)KUT
OIIOPHBIM MPEAMETOM I H3YYCHUA CMEKHBIX OUCHUILUIMH, a IIOCJIC MIKOJIbI peanLHoﬁ
HEOOXOMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHue, YTO TPEOYeT MOJTHOIIEHHOW 0a30BOM
o011eo0pa3oBaTeabHOM MOArTOTOBKY, B TOM YHCJIE U MATEMAaTHYECKOU. ITO 0OYCIOBIEHO TEM, YTO
B HaIIK JHU paCTéT YHUCJI0 HpO(l)@CCHfI, CBA3AaHHBIX C HCENOCPEACTBCHHBIM IPHUMCHCHUCM
MaTEMaTHUKU: U B cq)epe OKOHOMUWKHU, U B 6I/I3HGCG, 1 B TCXHOJIOTHMYCCKUX 06nacmx, u aaxe B
Ir'yMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr IIKOJBHUKOB, Ul KOTOPbIX MaTeMaTHKa MOXET
CTaTh 3HAYUMBIM IIPEMETOM, PACIIUPSIETCS.

IIpakTnyeckas MOJIE3HOCTh MAaTEMAaTUKU OOYCIOBJIEHA TEM, 4TO €€ IMPEIMETOM SBISIOTCA
(GyHIaMeHTaJIbHbIE CTPYKTYpPbI HAIIEro MUpPA: NPOCTPAHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHBIE
OTHOLIEHMSI OT MPOCTEHMIINX, YCBAaUBAaEMbIX B HENOCPEICTBEHHOM OIIBITE, 1O JIOCTaTOYHO
CIIO)KHBIX, HEOOXOIAMMBIX IJIsi Pa3BUTUS HAyYHbIX M NPUKIAIHBIX HJeH. be3 KOHKpEeTHbIX
MaTeMaTU4YeCKUX 3HAHUM 3aTpyJHEHO MOHMMAaHUE IPUHIUIIOB YCTPOWCTBA M HCHOJIb30BAHUSA
COBPEMEHHOM TEXHHUKH, BOCIPHATHE M MHTEpIpeTanus pa3HOOOpa3HOW COLMAIBHOM,
HKOHOMHUYECKOM, MOIUTHYECKON MHpopManuu, Mano3(dekTuBHa MOBCEIHEBHAs MPAaKTUYECKas
JeaTeNnbHOCTb. KaX/oMy 4YeloBeKy B CBOEW JKM3HM IPUXOAUTCS BBIIOJHATH pPAcUYEThl U
COCTaBJIATh AJTOPUTMBbI, HAXOIUTh M IMPUMEHATh (POPMYJIbl, BIAJETh MPAKTUUECKUMH IpUEMamMu
IeOMETPUYECKUX M3MEPEHUH M MOCTPOEHUH, YnTaTh MH(OPMAIMIO, MPEACTABIECHHYIO B BUAE
TabMUL, JuarpaMM M TIpadUKOB, XUTb B YCIOBUSAX HEONpPENEJEHHOCTH U IOHUMATh
BEPOSATHOCTHBIN XapakTep CllydyailHbIX COOBITHH.

OHOBPEMEHHO € pacIIupeHueM cdep NPUMEHEHUsI MaTEMaTHKU B COBPEMEHHOM 00111ecTBE BCE
Oosee BaXHBIM CTAHOBUTCA MAaTEMaTHMUYECKUIl CTWUJIb MBILUICHUS, MPOSBISAIONIMNACA B
oIpesieN€HHBIX YMCTBEHHBIX HaBbIKax. B mporiecce n3ydeHus MaTeMaTUKU B apceHall IpUEMOB U
METOJIOB MBIIIJICHUSI YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOUYAIOTCS MHIYKLIMS U JEAYKIHS,
o0oO0IIeHne W KOHKpETH3alus, aHajdu3 W CUHTE3, KiIacCupHUKalMs U CcHcTeMaTH3alus,
abctparupoBaHue W aHajorus. OOBEKThl MAaTEeMAaTUYECKUX YMO3AKIIOYEHHMH, MpaBHia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOIMUECKHX IMOCTPOEHUH, CIIOCOOCTBYIOT BhIpaOOTKe
yMeHus (popMyaupoBaTh, OOOCHOBBIBaTh M JOKA3bIBaTh CYXICHHS, TEM CaMbIM DPa3BHBAIOT
JIOTMYECKOe MbIluleHne. Benymas posib NpUHAUIEKUT MaTeMaTHke U B (OpPMHUPOBAHUU
ITOPUTMUYECKON KOMIIOHEHTH! MBIIJIEHUS] U BOCIIMTAHUM YMEHUI J1efiCTBOBATh MO 3a/JlaHHBIM
aJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHpOBaTh HOBbIE. B mporecce perieHus
3ajau — OCHOBOHM YueOHOHM JAeATeNIbHOCTM Ha ypPOKax MaTeMaTHKH — pa3BUBAIOTCS TakKke
TBOpYECKasl U MPUKIATHAS] CTOPOHBI MBILIUIEHHS.

OOyuenne MaremMaTuke [Ja€T BO3MOXKHOCTh pa3BUBaTh Yy OOYyYalOMIMXCS TOYHYIO,
palnMoHaNbHYI0 U HH(POPMATUBHYIO peub, yMEHHE OTOMpaTh HanboJjee MOIXOSIINE S3bIKOBBIE,



CHUMBOJIMUECKHE, TpadUuecKue CpeACTBA ISl BBIPAKCHHUS CYXACHUH M HarJsIHOTO HX
IIPE/ICTaBICHHUS.

Heo0x01MMbIM KOMIIOHEHTOM OOLIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHHUH SIBIISIETCS 001IIee
3HAKOMCTBO C METOJaMH MO3HAaHUS ACUCTBUTEIBHOCTH, MPEJCTABICHUE O MPEAMETE U METOAAX
MaTeMaTUKH, MX OTJIMYAKA OT METOJIOB JPYTUX E€CTECTBEHHBIX W TYMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHsI MaTEMAaTUKU Ul PELICHUs HAYYHBIX W MPUKIAJHBIX 3amad. Takum
o0pa3zoMm, MareMaTHyeckoe 00pa3oBaHUE BHOCUT CBOW BKIJIAJ] B (POPMHPOBAHUE OOIIEH KYIbTYPHI
YEJI0BEKA.

W3ydyeHne MaTreMaTUKU TaKKe CIIOCOOCTBYET JSCTETMUECKOMY BOCIHUTAaHUIO 4YEJIOBEKa,
MIOHUMAaHUIO  KpacoTbl W  H3SIIECTBA MaTeMaTUYECKUMX  PACCYXICHWUH, BOCIPUATHUIO
r€OMETPUYECKUX POPM, YCBOCHHUIO UIEU CUMMETPHUH.

IE/IU U3YYEHUA YYEBHOT O KYPCA "TEOMETPHUA"

«MaremaTHKy yKe 3aT€M Y4YUTh HAJ0, YTO OHA YM B MOPSAJIOK MPHUBOIUTY, — IMHACAI BEIUKUN
pycckuil yuyenslii Muxaun BacunbeBuu JIomoHOCOB. M1 B 3TOM COCTOMT OJHA M3 ABYX LIEJIEH
O6yquI/I$I reoMETpruun Kak COCTaBHOHM YacTH MaTEMATHKHU B IIKOJIE. DTOM oeim COOTBECTCTBYET
J0Ka3aTeNbHas JIUHUS [pernojaBaHus reometpuu. Cienys npeacTaBlieHHON paboueil mporpamMme,
HayWHasg C CEAbMOr0 Kjacca Ha YpOKaxX TEeOMETPUU OOYYarOIIMICS YYUTCS TPOBOJUTH
JTOKa3aTelIbHbIe PACCYKICHHS, CTPOUTH JOTUYECKUE YMO3AKIIIOUEHHS, JTOKa3bIBaTh HCTHUHHBIC
YTBEPKACHUSA U CTPOUTH KOHTP IIPUMEPHI K JIOXKHBIM, IIPOBOAUTE PACCYKIACHUA OT KIIPOTUBHOI'O»,
OT/IMYaTh CBOMCTBa OT MpPU3HAKOB, (OpMyIHpOBaTh OOpaTHbIE YTBEPKICHHUS. YUEHUK,
OBJIAJIEBIINI HCKYCCTBOM PacCyk/1aTh, OyJeT MPUMEHSTH €r0 U B OKPYXKAIOLIEH JKU3HH.

Kak nucan reometrp u negaror Urops @enoposuu lapeiruy, «101pMu, HOHUMAIOIIUMHU, YTO
Takoe J0Ka3aTesIbCTBO, TPYAHO M JAKE€ HEBO3MOXKHO MaHUIYyIUpoBaTh». VI B 3TOM COCTOMUT
BAJKHOE BOCIMTATENIbHOE 3HAYEHUE W3Y4YEHHUS F€OMETPHUM, IMPHUCYIIEE MMEHHO OTE€YECTBEHHOU
MaTeMaTH4ecKo mkosne. Bmecte ¢ TeM aBTOpbl NMpPOTpaMMbl MPEIOCTEPETAIOT YUUTENS OT
n3mIHero GopmanumMa, 0COOCHHO B OTHOIIICHUH Havall 1 OCHOBaHUM reomeTpun. OpaHiry3ckuit
Marematuk JKaH JlpenoHHE IO 3TOMY IMOBOAY BbICKa3aics Tak: «UTo KacaeTrcsl JEeIUMKAaTHOU
po0IeMbl BBEACHUS «aKCHOM», TO MHE Ka)K€TCs, UYTO Ha MEPBBIX MOPAX HYKHO BOOOIE n30erarh
MIPOU3HOCUTH caMO 3TO cjoBo. C Apyrod e CTOpPOHBI, HE CJIEAYeT YIyCKaTb HU OJHOH
BO3MOXHOCTH JIaBaTh MPUMEPHI JIOTUYECKUX 3aKIIOUCHUM, KOTOpbIE KyJa B OOJbIIeH Mepe, ueM
nuaess aKCUOM, SBIIAFOTCS HWCTUHHBIMU W €JIMHCTBEHHBIMHM JBUTATEISIMM MaTE€MaTHUYECKOIO
MBIIUICHUSI.

Bropoil nenbro u3ydeHHs T€OMETPUU SBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpHU
pELIEHUN KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKHUX 3a/1a4, BCTPEUAIOIINXCS B PEabHOU KU3HMU.
OKOHYMBIIUKA KypC T€OMETPUU IIKOJBHUK JOJDKEH OBITh B COCTOSHUU ONPEICNUTh
reOMEeTPUUYECKYI0 (UTYypy, ONMHUCATh CIIOBAaMHU JAHHBIM YepTEX WM PUCYHOK, HAWTH IUIOIIAb
3eMENBHOTO y4acTKa, pPacCYUTaTh HEOOXOAMMYIO [UIMHY ONTOBOJOKOHHOTO KaOens Win
Tpebyembie pa3Mephl rapaxa Juisi aBTOMOOUIIsl. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS
JMHUS B M3YyYEHUU TE€OMETPUM B IIKoJie. J[aHHAs mpakTUYecKas JHMHUS SIBJIAETCS HE MEHee
Ba)KHOM, ueM nepBas. Emé [lnaTon npeanuceiBan, ytoOsl «rpaxaane [IpekpacHoro ropoaa HU B
KOEM ClIyyae He OCTABJISLIM T€OMETPHIO, BEIb HEMAIIOBAXHO JaXke M0O0YHOE €€ TPUMEHEHHE — B
BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCEX HAayKaX — JJIs JIYYIIEr0 UX YCBOEHHUS: Mbl BEllb 3HAEM,
Kakas OECKOHEeUHas pa3HHIA CYIIECTBYET MEXKIy YeJIOBEKOM MPHYACTHBIM K T€OMETPUU U
HeNMpUYacTHbIM». JIJIs 3TOTO Y4YWTENI0 pEeKOMEHIyeTcsl MOoAOWpaTh 3alaud MPAKTUYECKOTO
XapakTepa g pacCMaTPUBAEMbIX TEM, YUUTh J€TEN CTPOUTh MaTEMATUYECKUE MOIEIN PEATTbHBIX
KU3HEHHBIX CUTYyallMii, MPOBOJAMTH BBIYMCICHHUS U OLEHUBATH aJEKBATHOCTh MOJYYEHHOTO
pesynbTata. KpaiilHe BaXHO NOMYEPKUBATH CBA3M TEOMETPUM C JAPYTUMH MpEeAMETaMH,
MOTHBUPOBAaTh  HCIIOJIB30BATh  OMpEACNEHUS TIeOMETpHUYecKux (uryp ©  TOHSITHH,
JEMOHCTPUPOBATH MPUMEHEHHUE TIOMYICHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTU CBS3H Haubolee



SIPKO BUJIHBI B TeMax «BekTopbl», « [pUroHOMETpUYeCKre COOTHOIICHU, «METOI KOOpIUHAT
u «Teopema I[Tudaropar.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIV/IAHE

CornacHo yyeOHOMY IJIaHy B 9 Kitacce m3ydaercs: yaeOHbIi Kype «I'eoMeTpus», KOTOPBIH
BKJIIOYAET CIIEAYIOIINE OCHOBHBIE paslenbl conepxanus: «l eomerpudyeckue (UTYpel U HUX
CBONMCTBa», «lI3MepeHue reoMEeTpUYECKHX BEIWYMH», a TaKkkKe «/[ekapToBbl KOOpIMHATHI Ha
wiockocTuy, «BekTopel», «/IBmxenus miockoctu» U «lIpeobpazoBanus momoodus». YuyeOHbII
IUTaH TIpeIyCMaTpUBACT U3ydeHUE TeOMETPHH Ha 0a30BOM YPOBHE HCXOJs U3 68 ydeOHBIX 4acoB
B y4eOHOM TOIy.

COJAEPXAHME YYEBHOI'O KYPCA "TEOMETPUA"

Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune TpeyronpHUKOB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. Perienne npakTHaecKux
3a7a4 C MCIMOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logo6re cCOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHHH OTPE3KOB CEKYIIHX,
TeopemMa o KBaJpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOIynb) BEKTOpAa, COHAIPABICHHBIE BEKTOPBHI, MPOTHBOIOJOKHO
HalpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALUU Hajl
BeKTOpamu. PaznoxeHne BEKTOpa Mo ABYM HEKOJIMHEApHBIM BekTopaM. KoopauHaTsl BEKTOpa.
CkansipHoe MPOU3BECHNE BEKTOPOB, IPUMEHEHHUE [T HAX0XKICHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HAa MJIOCKOCTH. Y paBHEHUS MIPSIMOM U OKPYXKHOCTH B KOOpAMHATAX,
nepeceyeHre OKPYKHOCTEN U NPsIMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

IIpaBuIbHBIE MHOTOYTOJIBHUKH. J7IMHA OKpyX)HOCTH. ['pajsycHas u pajuaHHas Mepa yria,
BBIUMCIIEHUE JUIMH AyT OKpyxHocTell. [1nomans kpyra, cekropa, cerMeHra.

JIBMDKEHUS IIJIOCKOCTH M BHYTPEHHUE CUMMETPUHU QUTYp (3JIEMEHTapHbIE NPEICTaBICHUS).
[Tapannensubiii neperoc. [IoBopoT.

IIVTAHUPYEMBIE OBPA30BATEJ/IbHBIE PE3YJ/IbTATbI

OcBoeHue yqe6Horo npeamMcTa ((reOMeTpI/ISI» JOJIDKHO obecreyuBaTh HAOCTUKCHUEC HAa YPOBHC
OCHOBHOI'O O6I_HCFO 06pa3013aHH$[ CICAYHOINUX JIMYHOCTHBIX, MCTAIIPECIAMCTHBIX W IMTPECAMCTHBIX
O6paSOBaTCJ'II>HbIX pPE3yJIbTATOB:

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHoro npeamera «I'eomeTpusi»
XapaKTEePU3YIOTCSL:

IlaTpuoTHyeckoe BOCHHUTAHHE: IIPOSBICHUEM HHTEpPEca K MPOLUIOMY M HAaCcTOSLIEMY
POCCHICKON MaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTUKEHHSIM POCCUNCKUX MaTEMAaTUKOB
U POCCUICKON MaTEMaTHUECKOM LIKOJIbI, K HCIOJIB30BAHUIO ATUX TOCTUKEHUI B JPYTUX HayKax U
MPUKIIAJIHBIX cepax.

I'paxaanckoe H JYXOBHO-HPABCTBEHHO€E BOCIIUTaHM E:



TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEN TpaKJaHWHA W pealM3aldyd €ro Ipas,
MPEJICTaBJICHUEM O MaTeMaTHUYCCKUX OCHOBaxX (YHKIIMOHUPOBAHHUS PA3JIHUUHBIX CTPYKTYP,
SIBIICHH, TPOIEAYp TpaXkJaaHCKOTo oOImecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKHMM MPUMEHEHHEM JIOCTHXKCHHUN
HAayKH, OCO3HAHUECM Ba’)KHOCTU MOPaJIb- HO-3THYCCKHUX IMMPHUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.

TpynoBoe BocnuTaHMe: YCTAHOBKON HAa aKTMBHOE YYaCTHE B PEHICHUU MPAKTHUYCCKUX 3a1a4
MaTeMaTHYEeCKON HANpPaBJICHHOCTH, OCO3HAHHUEM Ba)KHOCTH MAaTEMAaTHYECKOro OOpa3oBaHMs Ha
NPOTSDKEHUM BCEH JKM3HU ISl YCIEIIHOM MpOo(eCCHOHAIBHOW IEATENbHOCTH M Pa3BUTHEM
HEOOXO/IMMBIX YMEHHUI; OCO3HAaHHBIM BBIOOPOM W MOCTPOSCHHUEM HWHIUBUAYAJbHOW TPACKTOPUHU
oOpa3oBaHUs U
YKU3HEHHBIX IJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN.

JcTeTUYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHATBHOMY H ACTETUYECKOMY BOCITPHUATHIO MATEMATHIECKUX OOBEKTOB,
3ajaa4, pemeHHﬁ, paCCY)KHeHHﬁ; YMCHUIO BUACTb MATCMATHUYCCKUEC 3aKOHOMEPHOCTU B UCKYCCTBCE.

IleHHOCTH HAYYHOTO MO3HAHMSA: OPUCHTAIMCH B JICATSIHBHOCTH HAa COBPEMEHHYIO CHCTEMY
HAayY4YHBIX Hpe}ICTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA 4YCIOBCKA, IMPHUPOABI U
oOmiecTBa, MOHMMAHUEM MaTEeMaTHMYECKONM HAayKuW Kak cdepbl 4enoBe4YeCKOW AesITeIbHOCTH,
JTAIIOB €€ Pa3BUTHA U 3BHAYUMOCTHU JI pa3BUTUA HUBUIIU3AI[UH,

OBJIAICHUEM SI3BIKOM MAaTEMATUKU U MaTeMaTHYECKOU Ky.]'IBTypOI\/’I KaK Cp€ACTBOM IMO3HAHUA

MHpa;

OBJIaJICHUEM MPOCTEUIITMIMHI HaBBIKAMHU UCCIIEIOBATEIbCKOM A€ATEIbHOCTH.

®duznyeckoe BOcNUTaHUe, GopMHpPOBaHHME KYJIbTYPbl 310POBbSI M JIMOLMOHAILHOIO
0J1aronmoJiy4usi: TOTOBHOCTbIO NPHUMEHATh MAaTeMaTHYeCKHE 3HAHUS B MHTEpEcax CBOEro
3I0POBBS, BEJACHHS 30pPOBOTO 00pa3a KWU3HM (3I0POBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM
3aHSATUA W OTHbIXa, peryispHas (usnueckas aKTHUBHOCTH); C(HOPMHPOBAHHOCTHIO HaBbIKa
pednexkcun, mpu3HAHUEM CBOETO IMTpaBa Ha OIMHMOKY M TAKOTO Ke
mpaBa JPYroro 4ejgoBeKa. JKOJOrMYecKoe BOCIHMTAHME: OpHUEHTAIMEe Ha NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUId pelIeHHs 3a7ad B 0OJACTH COXPAHHOCTU OKpY)KalolleW cpesbl,
IUIAHUPOBAHUS MOCTYIKOB U OLICHKH UX BO3MO>KHBIX MOCIIEACTBUM I OKPYXKAIOUIEH cpeabl;

OCO3HAaHHEM TJI00aTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U IyTeH UX PEIICHHUS.

JIMYHOCTHBIE Pe3yJIbTAThl, 00ecneYnBAIOLIME AANITANMIO 00Y4aI0IIerocs K
U3MEHAIOIMMCS YCJI0BHAM COIUAILHOM ¥ NPUPOIHOI cpeabl:

* TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSIX HEONPEAEIEHHOCTH, IOBBIILIEHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYIO eITeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Yy
JPYruX JroJiei, MpruoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHUS, HABBIKU U
KOMIETEHIMH U3 OTIbITA APYIHX;

*+ HE00X0IMMOCTBIO B (JOPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM yHciie GOPMYTUPOBATH UJIECH,
MOHATHUS, TUIIOTE3bI 00 00BEKTAX U SABJICHUAX, B TOM UUCIIE PaHEe HE U3BECTHBIX,
0CO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, INIaHUPOBATh CBOE
pa3BUTHE;

* CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAlMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHHS
U 1eHCTBUS, (POPMYITHPOBATH U OLIEHUBATH PUCKHU M MOCIEACTBUS, (POPMUPOBATH OTIBIT.



METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeaMeTHbie pe3ylnbTaThl OCBOCHHUS MPOrpaMMbl yaeOHOTO mpenmera «leomeTpus
XapaKTePU3YIOTCSI  OBIAQJCHUEM  VHUBEPCAIbHLIMU  HO3ZHAGAMENbHBIMU  OeliCEUsMU,
VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCliCEUAMU U YHUBEPCATbHbIMU Pe2yIAMUGHBIMU
oeticmsusmu.

1)  Vhusepcanvnvie nosnasamenvhvle Ociicmeusi obecneuusarom Gopmuposarue OA306blx
KOCHUMUBHBIX NPOYECCO8 00VHarWuxcs (0c8oeHue Memoo08 NO3HAHUSL OKPYICAowe20 Mupd;
npuMeHenue J102U4eCKUx, UCCIe008AmeNbCKUX onepayutl, ymeHut pabomams ¢ ungopmayueti).
bBa3oBble Jornueckue aeiicTBUA:

* BBISIBIISITh M XapaKTePU30BaTh CYIICCTBCHHBIE MIPU3HAKH MATEMAaTHICCKUX 00BEKTOB,
MOHATHH, OTHOIIICHUI MEXY MOHATUAMU; (POPMYIUPOBATH OTPECIICHUS TIOHSITH;
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS [T 0000IMICHNUS 1
CpaBHEHWsI, KpUTEPHH IPOBOIUMOTO aHAJIH3a;

* BOCIIPHHUMATh, ()OPMYTUPOBATH U IPEOOPA30BHIBATH CYK/ICHUS: YTBEPAUTEIHHBIC U
OTpHIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

* BBISIBIISATH MAaTEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTHBOPEUHS B (DaKTax,
JTAHHBIX, HAOJTFOJICHUSAX U YTBEPKJACHUSX; TIPeyIaraTh KPUTCPUH JIJIS BBISIBIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

* JICNIaTh BBIBOJIBI C UCITOJIb30BAHNEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M HHITYKTHBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

* pa3dupaTh J0Ka3aTeNbCTBA MAaTEMATUUECKUX YTBEPKICHHUM (IIPsIMbIEe U OT IPOTUBHOTIO),
MIPOBOJUTH CAMOCTOATEIbHO HECJIOKHBIE I0KA3aTeNbCTBA MATEMAaTHUYECKUX (PaKTOB,
BBICTPaNBAaTh apryMEHTAIMIO, TPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBAThH
COOCTBEHHBIE PACCYK/ICHNUS,

* BBIOMpaTh CIIOCOO0 penieHus yaeOHOH 3a/1auu (CpaBHUBATh HECKOJBKO BApUAHTOB
pelieHus, BbIoupaTh HauboJee MOIXOASIINUN C YIETOM CaMOCTOSITENIHO BbIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

* UCTIOJIb30BATh BOIIPOCHI KaK UCCIICAOBATEILCKUI HHCTPYMEHT IIO3HAHUS;
(bopMyITHpOBaTh BOMPOCHI, (PUKCUPYIOLIUE IPOTUBOPEUHNE, TPOOIEMY, CAMOCTOSITEIHLHO
yCTaHaBIIMBaTh KCKOMOE U JaHHOE, OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOIO
[MO3HUIIAI0, MHEHHE;

* IPOBOJIUTH O CAMOCTOSITEIIBHO COCTABIICHHOMY ILJIaHY HECJIOXKHBIN IKCIIEPHUMEHT,
HeOO0JIBIIIOE MCCIICIOBAHNE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MAaTEeMaTHYECKOTr0 00BEKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

* CAMOCTOSTENHHO (OPMYTHUPOBATH 0O0OIIEHUS U BHIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOIIOIEHUS, HCCIIE0BAHUS, OILIEHUBAThH JOCTOBEPHOCTh MOJIYUYEHHBIX Pe3yIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;

* IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKE BBIABUTaTh MPEINOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ undopmanueii:



* BBISIBJIATH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMALINH, TAHHBIX, HEOOXOIMMBIX JIJIs
peleHus 3a/1a4u;

* BBIOMPATh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO
Pa3NUYHBIX BUJOB U (OPM NPEICTABICHHUS;

* BEIOMpaTh GopMy mpencTaBiieHus] HHGOpMaIK U HIUTIOCTPUPOBATH PEIIaeMbIe 331a91
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

* OIICHUBATh HAAEKHOCTH HHOOPMAIMH IO KPUTEPHSM, TPEATI0KEHHBIM YUUTEIEM HITH
cOpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

2)  Vuueepcanvuvie KOMMYHUKAMUGHBIE OCliCMBUs 00ecnedusaom coopmuposaHHoCmb
COYUANBHBIX HABLIKOE 00YUAOUWUXCAL.
Oo01menue:

* BOCIIPUHUMATh U (OPMYIUPOBATH CYXACHUS B COOTBETCTBUHU C YCIOBUSIMHM U LEJISIMHU
0OLIeHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCBbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUSI 110 XO/1y PEUIeHHs 3a/1a4l, KOMMEHTHPOBATh
TTOJTy4EHHBIN pe3yibTaT;

* B X0/JIe 00CYXI€HHU 3a/1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYX/1aeMOM TeMbI, TPOOIEMBI,
pelaeMoi 3a7jauu, BICKa3bIBaTh UJEH, HAllEJIEHHbIE HAa TOMCK PEIIeHHs; CONIOCTABIATh
CBOM CYXKJEHHS C CY)KJIEHUSIMU JAPYTUX YUaCTHUKOB TUAJIOTa, OOHAPYKUBATh pa3Iuiue u
CXOJICTBO MO3UIIMIA; B KOPPEKTHOM hopme popMyInpoBaTh pa3HOIIACHUS, CBOU
BO3paXKCHMS;

* IPEZICTABIIATh PE3YJIBTAThl PEIICHU 3a1a4H, YKCIIEPUMEHTA, UCCIECIOBAHMS, IPOEKTA;
CaMOCTOSATENIBHO BIOMPATh (JOpMaT BBICTYIUIEHUS C YUETOM 3a]a4 IPE3eHTalUU 1
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

* IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHMBHUIYaTbHON paObOTHI IPU
peleHr: yueOHbIX MAaTEeMaTHUECKUX 3a71a4;

* IPUHUMATD 1IEJIb COBMECTHOH IS TEILHOCTH, IUTAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeneiaTh BUAbI paboT, JOrOBapPUBAThLCS, 00CYKAATh MPOIIECC U PE3yJbTaT
paboThl; 00001aTh MHEHUST HECKOJIBKHX JTFOJICH;

* y4aCTBOBATH B TPYIIOBBIX hopMax paboTsl (00CyKaeHHs, 0OMEH MHEHUSIMU, MO3TOBBIE
HITYPMBI U JIp.);

* BBITIOJIHATH CBOIO YaCTh paOOThI M KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMH YICHAMH
KOMaH/IbI;

* OIICHUBATh KA4e€CTBO CBOETO BKJIaJ1a B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pezynamuensle Oelicmeus 06ecneyusarom QopmMuposaHue CMblCl0GbIX
YCMAHOBOK U HCUSHEHHbIX HABbIKOB IUYHOCMU.

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH, aJrOPUTM pElIeHHs 3aJaud (MJIM €ro 4acTh), BHIOMpPATh
crnoco0 pemeHust ¢ Y4€TOM HMEIOIIMXCS pPECcypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BapHUaHTHl PEHICHWH C Y4€TOM HOBOW HH(pOpMAIUU.
CaMOKOHTPOJIb:



* BJIQJIETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIECcca U PE3yNIbTaTa PeIICHHS
MaTeMaTUYEeCKOM 3a1a9Hu;

* IPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPH PEIIECHUU 3aJja4ul, BHOCUTh
KOPPEKTHUBHI B ICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OMIHOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

* OLICHMBATbh COOTBETCTBUE PE3YNIbTATA JESITEIbHOCTH IOCTABICHHOM LIETU U YCIOBUSAM,
OOBSICHATH IPUYHMHBI JOCTIKEHUS WM HEJAOCTIKEHHUS 1ENIH, HAaXOAUTh OLIHOKY, aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJ/IbTATBI

OcBoenune yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus
JIOJKHO 00€CTieunBaTh IOCTH)KEHUE CIIeYIONINX PEAMETHBIX 00pa30BaTeIbHBIX PE3YIIbTAaTOB:

+ 3HaTh TPUTOHOMETPHUECKHE (DYHKIIUHN OCTPBHIX YIJIOB, HAXOJUTH C UX TOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYroJIbHUKA («pEIIeHHE MPSIMOYTOJIbHBIX
TPEeYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISITOPA) JUIMHBI U YIJIbI IS
HeTaOJUYHBIX 3HAYEHUH.

« [Tonb3oBatbest popMynaMu NPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JUIS HAXO0XIEHUSI COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMH BEIMYMHAMH.

+ Mcnionb30BaTh TEOpEMBbI CHHYCOB U KOCHHYCOB JIJIsl HAXOKJICHUS Pa3IUYHbBIX JIEMEHTOB
TPEYroJIbHUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MIPU PELICHUN
reOMETPUYECKUX 3ajau.

« Branets nonsTuaAMu npeoOpa3oBaHus 11010015, COOTBETCTBEHHBIX IEMEHTOB MOJI0 OHBIX
¢buryp.

« [Tonp30BaThCs cBOWCTBAMM 110100 IPOU3BOJIBHBIX (PUIYP, YMETh BBIUUCIIATH JUIMHBI U
HaXOJUTh YIibl y NOJ00HBIX (uryp. IIpumensTs cBolicTBa MOA0OMS B IPAKTUYECKUX
3ajayax.

« YMeTh NpUBOAUTH NPUMEPHI HOJOOHBIX (PUTYp B OKpPYXKAIOIIEM MHpE.

« [Tonp30BaTbcs TEOpEMaMH O IIPOU3BEIEHUH OTPE3KOB XOP/, O IPOU3BEAECHUHN OTPE3KOB
CEeKYIIMX, O KBajJpaTe KacaTeJbHOM.

« [Tonp30BaTbcs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUM U (PU3NYECKUI CMBICI,
IPUMEHATh UX B PELLICHUH T'€OMETPHUECKUX U (PU3HUECKUX 3a7ay.

« [TpuMeHATH CKaIAPHOE IPOU3BEAECHUE BEKTOPOB /ISl HAX0XKIEHUS JUIMH U YIJIOB.

« [Tonp30BaThCs METOAOM KOOPJMHAT HA IJIOCKOCTH, IPUMEHSATh €I0 B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3aj1ay.

 Bnanerb noHATHAMYU NPaBUIBHOTO MHOTOYT'OJIBHUKA, [UIMHBI OKPY>KHOCTH, JUIMHBI JyTH
OKPY’KHOCTHU ¥ PaJIMaHHOMN MEPHI yIJ1a, YMETh BBIUMCIIATH IUIOIIA(b KPYra U €ro 4YacTeu.

« [IpuMeHATH NOTyYEHHBIE YMEHUS B IPAKTUUECKUX 3a7adax.

« HaxonuTh ocu (Min IEHTpBI) CUMMETPHUH (DUTYP, TPUMEHSTD JBHXKEHUS IIJIOCKOCTH B
MIPOCTEHNIIINX CITydasix.

« [IpuMeHATH NOTy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJENHN VIS
3a/1a4 peaJIbHOM KM3HHU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHUEM
10/100Us1 ¥ TPUTOHOMETPUYECKUX (PYHKIUH (MOJIB3YyACh, TJIe HE0OOX0IUMO,
KaJIbKYISATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

Ne HaunmenoBaHue pasaesioB u KoanuecrBo yacos Jara Bujasbl gesiTeJIbHOCTH Buasl, DJIeKTPOHHBIE
n/n TeM NPOrpaMMbl H3y4eHHUst ¢opmbI (uudpossie)
BCEro KOHTPOJIs o0pa3oBaTe/bHbIe
KOHTPOJIbHbIE | MPAKTHYECKHE
bl
padoTbl padoThl pecype

Pa3zpen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PelieHne TpeyroibHMKOB.

1.1. | Omnpenenenne DopMyIHPOBATH ONPEAEICHHS TPUTOHOMETPUYECKUX (DYHKIMH TYIBIX H IPSIMBIX yIJIOB; YerHbli VYun.py, Sknacc,
TPUTOHOMETPUYECKUX (HYHKIIUI BriBoauTh TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paJinycoOM ONUCAHHON OKpY>KHOCTH); PemaTs 0Ipoc; Ckaiicmapt
yrioB ot 0° 10 180°. TPEYroJbHUKH; ITucemeHHbIH

Pemate npaktuyeckue 3a1auu, CBOAAIINECS K HAX0XK/ICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKAX; KOHTPOJIb;

1.2. | KocuHyc 1 CHHYC IIPSIMOTO U DopMyIHPOBATH ONPEAEICHHS TPUTOHOMETPUYECKUX (DYHKIMI TYIBIX H IPSIMBIX yIJIOB; YcrHbli VYun.py, Sknacc,

TYIOTO yria. BriBoauTh TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paJinycOM ONUCAHHON OKpY>KHOCTH); PemaTs 0Ipoc; CkaiicmapT
TPEYIrOJIbHUKH, [TucbMeHHbIi
Pemratn NPaKTUYECKUE 3a1a4U, CBOAALINECH K HAXOXICHUIO PA3JINIHBIX 3JIEMEHTOB TPEYTOJIbHUKAX, KOHTPOJIb;

1.3. | Teopema KOCHHYCOB. DopMynHpOBaTh ONpPENENeH s TPUTOHOMETPUUECKUX QYHKIMI TYNbIX H IPSIMBIX yTJIOB; VeTHbli Vun.py, Sknacc,
(O06001mEHHas) Teopema BBIBOANTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paJJiyCOM ONMHMCAaHHOW OKpyXHOCTH); PeraTs 0rpoc; CkaiicmMapt
CHHYCOB (¢ paanycom TPEYIrOJIbHUKH, [TucbMeHHbIi
ONHUCAHHON OKPYKHOCTH). Pemats npakTHueckue 3a7auu, CBOASAILINECS K HAXOKACHUIO pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX; KOHTPOJIb;

1.4. | Haxox/1eHue JJIMH CTOPOH U DopMyIIpOBaTh ONPEENCHUS TPUTOHOMETPUYECKUX (DYHKIMI TYIBIX U IPSAMBIX yTJIOB; YcrHbit VYuun.py, Sxknacce,
BEJIMYUH YTJIOB TPEYTrOJbHUKOB. BeIBOAUTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PaJyCOM OMHCaHHOH OKpy)KHOCTH); PemaTs o1poc; Ckaiicmapt

TPEYrOJbHHUKH; ITucemenHbli
PemraTh npakTHUECKHE 3a/1aUH, CBOASAIIMECS K HAXOXK/IEHHIO Pa3JIMYHbIX 2JIEMEHTOB TPEYTOIbHUKAX; KOHTPOJIb;

1.5. | ®dopmyna muomanu DopMyIHPOBATh OMPEENCHUS TPUTOHOMETPUYECKUX (DYHKIMI TYIBIX U IPSAMBIX yTJIOB; YcTHbii VYuu.py, Sknacce,
TpEyroibHUKA uepes3 Be BbIBoIuTE TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PailycOM OIMCaHHON OKPY)XHOCTH); Pemars 01poc; Cxaiicmapt
CTOPOHBI U YTOJI MEKIY HUMH. TPEYrOJILHUKH; ITucemenHblit

Pemate npakTuyeckue 3a1auu, CBOAAIIMECT K HAXO0XK/AECHUIO PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX; KOHTPOJIb;

1.6. | ®opmyna muonaan DopMyIHPOBATh OMPEENCHUS TPUTOHOMETPUYECKUX (DYHKIMI TYNBIX U IPSAMBIX yTJIOB; YcTHbii VYuu.py, Sxnacce,
YeTHIPEXYT OJIbHUKA YEpe3 ero BrIBOAUTH TEOpEMY KOCHHYCOB H TEOPEMY CHHYCOB (C PaJiyCOM OIHCaHHOI OKpy)KHOCTH); PemaTs 01poc; CkaiicmMapt
JTMarOHaJIU U YT OJI MEK/y HUMM. TPCYTroJIbHUKY,; ITrcpMeHHblI

Pemate npakTHyeckue 3a1auu, CBOAAIIMECT K HAX0XK/IEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHHKAX; KOHTPOJIb;
1.7. | IlpakTHu4yeckoe NpuMeHEHn e DopMyIIHPOBATh OMPENEICHUS TPUTOHOMETPUYECKUX (DYHKIMI TYIBIX U IPSAMBIX yTJIOB; YcTHbIi VYuu.py, Sxnacce,
JIOKa3aHHBIX TEOPEM BrIBOAUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PaJiyCOM OIHCaHHOH OKPYy>KHOCTH); PemaTs 0Ipoc; CkaiicmMapt
TPEYroJbHUKH; ITuceMeHHBIH
Pemate npakTHyecKue 3a1a4u, CBOAAIINECS K HAX0XKIEHUIO PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHHKAX; KOHTPOJIb;
Hroro no pazaeny 16
Pa3nen 2. Ilpeodpa3oBanue nogodusi. MerpuyecKne COOTHOLIEHUS B OKPYKHOCTH




2.1. | Ilonstue o mpeoOpa3oBaHHU YcerHblit Vuu.py, Skinacc,

OcBauBarth IOHSATHE IPE0OPA3OBAHHS TOTOOUS; . o
nomoous. N 0IIpOC; CkaiicmapT

HcenenoBath OTHOIICHNE JIMHEHHBIX 2JIEMEHTOB (GHUTYp IPH IPeoOpa3oBaHUH ITOTOOUS; TTuchMeHHbH
HaxonuTs npumeps! mofxo0us B OKpyKaromiei 1eiCTBUTEIbHOCTH; KOHTPOIb;
BEIBOZUTE METPHYECKHE COOTHOIICHHUS MEKY OTPE3KaMH XOpJ, CEKYIIHX U KacaTeIbHBIX C
UCII0JIb30BAaHHEM BIIMCAHHBIX YIJIOB U IIOJOOHBIX TPEYrOJIbHHKOB;
PenraTs reoMerpuyeckre 3a1a4u U 3aladl U3 PeaIbHOM XKU3HU C UCIOJIB30BAHUEM HOJO0OHBIX
TPEYTOJILHUKOB;

2.2. | CoOTBETCTBEHHEIE DJIEMEHTHI OcBauBath NOHSTHE MPEOOPa30BaHHKS OO0 VcerHbIi VYun.py, Sknacce,

o00HBIX (Uryp. VccenenoBath OTHOIICHNE IMHEHHBIX 2IEMEHTOB (UTYp HPH NpeoOpa3oBaHUH MOTOOUS; ornpoc; CkaiticmapT
HaxoauTs mpumeps! Mogo0Hs B OKpYKaroLiei 1eiCTBUTEIbHOCTH; Mucpmenbiii
BEIBOAUTE METPHYECKHE COOTHOIICHHUSI MKy OTPE3KaMH XOpJ, CEKYIIHX U KacaTeIbHBIX C KOHTPOTI;
HCIIOJIb30BAaHHEM BIIHCAHHBIX YIJIOB U MTOJOOHBIX TPEYrOJIbHHKOB;
PenraTh reoMeTpuuecKre 3a1a4d U 3alaul U3 PeabHOMN KU3HU C HCIIOJIb30BAHHEM MOTOOHBIX
TPEYTOJBLHUKOB;

2.3. | Teopema 0 mpou3BeaCHUH OcBauBath NOHATHE MPeoOpa3oBaHUs MOLO0HUS; YcerHbli VYun.py, SAknacc,
OTPE3KOB XOPJI, TEOpPEMa 0 HccnenoBaTh OTHOLIEHHE JIMHEHHBIX 3JIEMEHTOB (UrYp NP Npeodpa3oBaHUH OJ00HS; 0Ipoc; CxkalicmapT
TIPOU3BCACHHH OTPE3KOB HaXoxuTh IpuMepbl MOZ00Hs B OKPYXKalOIIei AeHCTBUTEIbHOCTH; [TncomenmbIi
CEKYLIX, TEOpeMa O KBajpaTe BBIBOZMTH METPHUECKUE COOTHOLIEHHS MEXKY OTPE3KAMH XOPJI, CEKYIIMX U KACATEbHBIX C KOHTPOITE;

KacaTeJIbHOU. UCIIOJIb30BAHUEM BITCAHHBIX YIJIOB U MOAOOHBIX TPEYTrOJIbHUKOB;
PemaTh reomerpuyeckue 3ajlaui U 3a7ja4u U3 peasibHOM JKU3HU C CIIOIb30BaHUEM MOJJOOHBIX
TPEYTOJILHUKOB;

2.4. | llpumeHeHne B PCLICHUH OcBauBaTth NOHATHE NPEOOPa3oBaHUs 1OL00US; YcerHbli VYun.py, Sknacc,

TreOMETPUYECKHX 3a1a4 HccnenoBath OTHOLIEHHUE JIMHEHHBIX 3JIEMEHTOB (UTYD IIPU peodpa30oBaHUM MOA00HS; 0Ipoc; CkaiicmapT
HaxoanTs npuMeps! 1010015 B OKPYXKAIOIIEH AeHCTBUTEIBHOCTH; Tucomenmpiit
BeIBOANTE METpHYECKHE COOTHOIIECHHUS MEKY OTPE3KAMH XOPJl, CEKyLIUX U KacaTeIbHbIX C KOHTPOTI;
HCIONB30BaHHEM BIIUCAHHBIX YITIOB U IOA0OHBIX TPEYTONbHUKOB;
PemraTs reomerpryecKre 3a1a4 U 3aa4H U3 PealbHON )KU3HU C UCTIOIB30BAaHUEM HOJ00HBIX
TPEYTOJIbHUKOB;

Hroro o pasageny 10

Pa3nen 3. Bekropsbl

3.1. | Onpenenenue BEKTOPOB, Hcnonp30BaTh BEKTOPHI KaK HAaIIpaBICHHBIC OTPE3KHU, HCCICAOBATh [€OMETPUUICCKHII (TlepeMenieHne) U | YCTHBIH VYun.py, Sknacc,
CIIOKEHIE u pasHoOCTD (u3ndecKuii (CHI1a) CMBICIBI BEKTOPOB; ompoc; Cxaiicmapt
BEKTOPOB, YMHOKEHHE BEKTOPA 3HaTh ONIpENENEHHS CYMMBI M DPa3sHOCTH BEKTOPOB, YMHOXKGHHS BEKTOpa Ha WYHCIIO, ITuCEMEHHBII
HA YHCIO. HCCIIEA0BATh TEOMETPUYECKMH U (U3MYECKMH CMBICIBI 3THX OIEpALUii; Pemats KOHTPOJIb;

TeOMETPHIECKHE 3a/[a4H C HCIIOIb30BAaHUEM BEKTOPOB;
PacknagpIBaTh BEKTOp 1O JBYM HEKOJIMHEAPHBIM BEKTOPAM;

Hcnonp30BaTh CKaIsIpHOE IPOU3BEAECHNE BEKTOPOB, BEIBOAUTH €I0 OCHOBHBIE CBOHCTBA;
BbraucaaTe cyMMy, pa3HOCTb H CKAaIIPHOE IIPOHU3BEISHIE BEKTOPOB B KOOPANHATAX;
IIpuMeHATH CKaTIpHOE IPOU3BEACHHE IS HAX0XKICHUS IJIHH U YTIIOB;




3.2

Dusnueckuit u
reoMeTPUYECKHI CMBICIT
BEKTOPOB.

Hcnosb30BaTh BEKTOPHI KaK HAIIPaBJIEHHbIE OTPE3KH, HCCIS0BATh FT€OMETPUUECKHil (TIepeMeleHne) u
(u3uyecKuii (CHi1a) CMBICIBI BEKTOPOB;

3HaTh OmIpeNeNeHUsT CYMMBI M Pa3HOCTHM BEKTOPOB, YMHOXKEHHMsS BEKTOpa Ha YHCIIO,
HCCIIENIOBATh TEOMETPHUUYCCKU ©  (PU3MUECKUH CMBICIBI 3THX ONEpaluid; Pemath
reOMEeTPUYECKHE 3aau¥l C HCII0JIb30BAHUEM BEKTOPOB;

PackiagpiBaTh BEKTOp 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

Hcnonb3oBaTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB, BEIBOJUTH €0 OCHOBHBIE CBOMCTBA;

Boruncnsate cymMy, pasHOCTb M CKaJSIPHOE ITPOU3BEACHUE BEKTOPOB B KOOPIMHATAX;

IIpuMeHsATH CKaJsIpHOE MPOM3BEEHHE JIsl HAXOXK/CHUS JUTHH U YIJIOB;

VerHbiid
or1poc;
ITuceMeHHbIH
KOHTPOJIB;

VYun.py, Skinacc,
CkaiicmapT




3.3. | PasnoxeHune BekTopa MO IBYM Hcnosnb30BaTh BEKTOPHI KaK HAINIPAaBJICHHbBIE OTPE3KH, HCCIE0BATh 'EOMETPUUECKHi (TlepemMenienne) 1 | YCTHBIN VYuu.py, Sxnacc,
HEKOJIJIMHEAPHBIM BEKTOPaM. (busnyeckuii (CuiIa) CMBICIBI BEKTOPOB; o1poc; Ckaiicmapt
3HaTh OHpEeAeseHUsT CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXXEHHMsS BEKTOpa Ha YHCIIO, ITucbMeHHbIH
HCCIICNIOBATh TEOMETPHUUYSCKUI H  (PU3MUECKUH CMBICIBI 3THUX ONEpaluid; Pemath KOHTPOJIb;
reOMEeTPUYECKHE 3aau¥l C HCII0JIb30BAHUEM BEKTOPOB;
PackiagpiBaTh BEKTOp 110 JBYM HEKOJUIMHEAPHBIM BEKTOpPAM;
Hcnonb3oBaTh cKajIsipHOE MPOU3BEACHUE BEKTOPOB, BEIBOJUTH €0 OCHOBHBIE CBOMCTBA;
Boruncnsate cymMy, pasHOCTb M CKaJSIPHOE ITPOU3BEACHUE BEKTOPOB B KOOPIMHATAX;
TIpuMeHsATH CKaNsIpHOE MPOM3BEIEHHE JJIs1 HAXOXK/CHUS JUTHH U YTJIOB;

3.4. | KoopauHaThl BEKTOpA. Hcnosnb30BaTh BEKTOPHI KaK HAINPaBJICHHbBIE OTPE3KH, HCCIE0BATh F'EOMETPUIECKH (Tepemenienne) | YCTHbIN VYun.py, Sknacce,
(u3ryecKmii (CHIIa) CMBICIBI BEKTOPOB; orpoc; CxaiicmapT
3HaTh OHpEAETeHUsT CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHHMs BEKTOpa Ha YHCIIO, ITucbMeHHbIH
HCCIIENIOBATh TEOMETPHUYECKU ©  (PU3MUECKUH CMBICIBI 3THX ONEpaluid; Pemath KOHTPOITb;
reOMEeTPUYECKHE 3a7au¥l C HCIIOJIb30BAHUEM BEKTOPOB;

PaCKJ’la}lblBaTb BCKTOp no llByM HCKOJ’IJ’IHHCapHI)IM BeKTOpaM;
Hcnosb30BaTh CKalsipHOE POU3BECHIE BEKTOPOB, BHIBOJUTH €0 OCHOBHBIE CBOMCTBA;
BBIUUCIATE CyMMY, Pa3HOCTb M CKAJISIPHOE MPOM3BEICHUE BEKTOPOB B KOOPMHATAX;
npl/lMerlTb CKaJ'lﬂpHOe HpOVlSBC}lCHHC JJIA HAXO0XXKACHUA IJIMH U yFJ'lOB;
3.5. | CkamsipHoe npou3sBesieHIe . VeTHbli Vuu.py, SAxnacc,
BEKTOPOB, Ero MPHMEHEHHE Ut I/lcnoanOBe}T: BCK;‘Opr KaK HallpaBJIEHHBIC OTPE3KHU, UCCIIECA0BATh COMETPUYECKHI (TTepeMeleHne) 1 orpoc; Craitemapt
M3MYECKUI (CHIIa) CMBICIBI BEKTOPOB; =
HAXOHCNCHHUS JUTHH ¥ YTIOB. g]ﬂan ONpE/EIEeHUs CYMMBI H ga3},10cm BEKTOPOB, YMHOXCHHMsS BEKTOpa Ha 4HCIIO, HHCBMCH}.IMH
. N < KOHTPOJIB;
UCCIIEI0BATh TEOMETPUYECKU M (PU3MUYECKUH CMBICIBI 3TUX ONEpaluid; Pemats
TreOMETPUYECKHUE 33/1a4H € UCIOJIb30BAHUEM BEKTOPOB;
PackiiaipiBaTh BEKTOP MO JIBYM HEKOJJIMHEAPHBIM BEKTOPAM;
Hcnonb30BaTh CKaspHOE NPOU3BEACHHE BEKTOPOB, BBIBOAUTH €r0 OCHOBHBIE CBOWCTBA;
Bbruucasate cymMMy, pa3HOCTb U CKAJIIPHOE ITPOU3BEACHHE BEKTOPOB B KOOPANHATAX;
TIpuMeHsATH CKalspHOE MPOU3BEACHHE [T HAXOXKICHUS UIUH U YTJIOB;
3.6. | Pemienue 3a1a4 ¢ OMOLIbIO Hcnonb30BaTh BEKTOPHI KaK HAIPaBJICHHbBIE OTPE3KH, HCCIIE0BATh TEOMETPUUYECKHUHN (IIepeMEILieHre) U | YCTHBIH VYun.py, Sknacc,
BEKTOPOB. (u3ndecKuii (CHI1a) CMBICIBI BEKTOPOB; ompoc; Ckaiicmapt
3HaTh ONpeaeieHUs CYMMbl M Pa3sHOCTH BEKTOPOB, YMHOXEHMS BEKTOpa Ha YHCIIO, TTucsMeHHbIH
HCCIEN0BATh TEOMETPUYECKMH U (U3MYECKMH CMBICIBI 3THX OICpALUA; Pemate KOHTPOJIb;

reOMETPHIECKHE 3a]a4H C HCIIOIb30BAHUEM BEKTOPOB;

PacknagpIBaTh BEKTOp 1O JBYM HEKOJIMHEAPHBIM BEKTOPAM;

Hcnonp30BaTh CKaIsIpHOE IPOU3BEACHNE BEKTOPOB, BEIBOAUTH €r0 OCHOBHBIC CBOHCTBA;
BhraucaaTe cymMMy, pa3HOCTb H CKaJIPHOE IIPOU3BEICHIE BEKTOPOB B KOOPANHATAX;
IIpuMeHATh cKaIsIpHOE IPOU3BECHHE ISl HAX0XKICHUS IJIMH U yTIIOB;




3.7. | IlpuMeHeHne BEKTOPOB JJIst
pelieHus 3a/1a4 KUHEMaTUKU 1
MEXaHUKH

Hcnonb30BaTh BEKTOPHI KaK HalPaBIEHHbIE OTPE3KH, UCCIIEN0BATh FTE€OMETPUYECKUI (IIEpeMEIIEHNE) U
(u3uueckuii (Cui1a) CMBICIIBI BEKTOPOB;

3HaTh ONpeNeNeHUss CyMMbl M Pa3sHOCTU BEKTOPOB, YMHOXEHHMsS BEKTOpa Ha 4HUCIIO,
UCCIIEIOBAaTh TEOMETPUYCCKHH ¥ (M3HYECKUI CMBICIBI OTUX OIEpaluii; Pemats
reoOMEeTPUYECKHUE 3a/1a4H C UCIIOJIb30BAHUEM BEKTOPOB;

PackiiapiBaTh BEKTOp O JBYM HEKOJJIMHEAPHBIM BEKTOPAM;

Hcnonb3oBath CKanspHOE NPOU3BEAECHHE BEKTOPOB, BBIBOAUTH €I0 OCHOBHbIE CBOWCTBA;

Bbruncnsate cymMMy, pa3HOCTb U CKaJIIPHOE ITPOU3BEAEHHE BEKTOPOB B KOOPANHATAX;

TIpuMeHsATH CKalsipHOE NPOU3BENECHHE I HAXOXKIEHUS JUIUH U YTJIOB;

VerHbiii
or1poc;
ITuceMeHHbIH
KOHTPOJIb;

Vuu.py, Skinacc,
CkaiicmapT

HWroro no pazneny: 12

Paznen 4./[exapToBbI KOOPANHATHI HA IVIOCKOCTH




1. €KapTOBBI KOOPUHATEI TOUCK CBAUBATh IIOHTHE MIPSIMOYT OILHON CHCTEMBI KOOPJHMHAT, ICKapPTOBBIX KOOPJHHAT TOUKH; CTHBIN qu.py, Axiacc,

4.1 O M v A
Ha IJI0CKOCTH. BbIBOAUTH ypaBHEHHE IPSIMOI H OKPYKHOCTH; (ﬁnpoc, _ | Craiemapr

o . NCHMEHHBIN
BeinessiTh OMHBIN KBaApaT JUIs HAXOXKICHHS LIEHTPa U paJiyca OKPYKHOCTH [0 e€ ypaBHEHUIO;
o KOHTPOJIb;
PeniaTs 3a1a4n Ha HAXOXKAEGHUE TOYEK IEPECEUCHHS IPSIMBIX U OKPYXKHOCTEH C TOMOIIBIO METO/a poIB;
KOOPJIMHAT;
Vcnonb30BaTh CBOHCTBA YrioBoro koddduiienTa IpsiMoii Py PeIIeHUH 3aad, U OIPENeICHUs
PACIIOJIOKEHHSI IIPSAMOIA;
IIpuMeHsTh KOOPAUHATHI IPH PELICHUH TEOMETPUYCCKUX U IIPAKTHYECKHUX 3aad, UL
HOCTPOCHHS MATEMaTHYECKUX MOJielIeil pealbHbIX 3a1a4 («METOX KOOPIAUHATY);
IMonb30BaThCA IS TOCTPOCHUS M HCCIIEIOBAHHUHN [IM(POBBIMHI PECYPCAMHU;
3HAKOMUTBCS ¢ UCTOPUEH PAa3BUTHS F€OMETPHH;
4.2. | YpaBHeHHUE IPSIMOIi. OcBauBath MOHATHE NPIMOYTOIBHON CHCTEMBI KOOPMHAT, IeKaPTOBBIX KOOPIHHAT TOUKH; VYeTHbi Vuu.py, fAxnacc,
BbIBOMMTE ypaBHEHHUE MPAMOIT U OKPYKHOCTH; Onpoc; _ | Cxaiicmapt
o " ITucemeHHbIH
BeiaensaTh MOMHBIN KBagpaT [ HAXO0XKACHHS LEHTPa U paanyca OKPYKHOCTH MO €€ ypaBHEHUIO;
o KOHTPOJIb,
Pemratp 3a]a4i Ha HaAXOXEHNUE TOYECK NEPECCUCHHUA IIPAMBIX U OKPYKHOCTEU C IIOMOIIBIO METOAA p ’
KOOpJIMHAT,
Hcnonp30BaTh CBOMCTBA yIIIOBOr0 KOG GUIMEHTA IPAMOM IIPH PelIeHnH 3a/1a4, sl Ol pe/ieIeHNs
PacronoxeHus MpsAMO;
npl/lMerlTb KOOpAUHATHI NIPH PEHICHUU F'€OMETPUICCKUX U IMTPAKTUYCCKUX 3a71a1, 1JIA
MOCTPOECHHSI MATEMAaTHYECKUX MOJIeNIeH peasbHBIX 3a/1au («METOJ KOOPIAUHATY);
ITonmp30BaThCs A7 MOCTPOCHHUS U UCCIIEOBaHUMN ITM(POBBIMU PECypcaMu;

4.3. | YruoBoii ko3 duunent, OcBauBaTh NOHATHE IPIMOYTOJIbHOW CHCTEMbI KOOPAMHAT, ICKAPTOBBIX KOOPAUHAT TOYKH; YcrHbit VYuun.py, Sknacce,
TAHICHC yTJla HAKIIOHA, BbIBOMMTHL ypaBHEHHE MPAMO H OKPYKHOCTH; Onpoc; _ | Craiiemapt
HapajuIebHbIE 1 B o 3 ) ITuceMeHHbIi

NIETIATD MTOJHBIA KBaZpaT AJI1 HAXOXKAEHUS IIEHTPa U Pajilyca OKPYKHOCTH 110 €€ ypaBHEHHUIO;
NCPICHANKY IAPHBIC IPAMBIC. Pewate 3ajaun Ha HAXOXKICHUE TOYEK MIEPECEU EHUS MPAMBIX U OKPY)KHOCTEH € TOMOLIBIO METO/a KOHTPOIL;
KOOP/IHHAT;
Hcnonp30BaTh CBONCTBA YIa0Boro koddduiieHTa IpsIMOi Py PEIIeHNH 3a4ad, IS OIPEACICHUs
PaCIIONIOKEHUS TIPAMOI;
IIpuMeHATh KOOPAHHATHI IPH PELICHUH T€OMETPUUECKUX U MPAKTHYECKUX 3a1ad, UL
MIOCTPOGHHUSI MATEMAaTUUECKUX MOJelel peaabHbIX 3a1a4 («METOJ KOOPIHHATY);
ITonmp30BaThCs AT MOCTPOCHHUS U UCCIIEIOBAHHHN HU(POBBIMU PECypcaMu;
4.4. | YpaBHEeHHE OKPYKHOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHOW CHCTEMbI KOOPAMHAT, JEKAPTOBBIX KOOPAWHAT TOYKH; YcTHbIi VYuu.py, Sxnacce,
BBIBOIUTH YpaBHEHHE IPAMOM H OKPYKHOCTH; OHHPOC’ _ | Craitemapt
o “ HChMEHHBIN
BeimensTh mOMHBIN KBaApaT I HAXOXKICHHA LEHTPa H PaJiyca OKPY)KHOCTH IO €€ ypaBHEHHIO;
KOHTPOJIb;

PemnraTs 3a1a4n Ha HAXOXKAEGHUE TOUEK ITEPECEUCHHS IPSAMBIX H OKPYXHOCTEH C TOMOIIBIO METOa
KOOPJHHAT;

Hcnonp30BaTh CBOHCTBA YII0BOro Kod(dHUIeHTa IPsIMOM IIPH PEIICHUH 3a]ad, UL OTIPEleNICHHs
PACIIOIOXKEHHS PSMOI;

IIpuMeHATh KOOPAUHATHI IPH PELICHUH T€OMETPUIECKUX U MIPAKTHYECKUX 3a1ad, UL

MIOCTPOCHHUSI MATEMAaTUIECKHX MOJeNell peadbHbIX 3a1a4 («MEeTo KOOPIHHATY);

TTomp30BaThCS AT TOCTPOCHHUS U UCCIIENOBAHHI H(POBEIMU PECypCaMHu;




4.5.

HaxoxaeHrekoopAnHaTToueK
[ePECEUEHUSOKPYKHOCTH U
psAMOi.

OcBauBath NOHSTHE HpSIMOyTOJ'II)HOI\/‘I CUCTEMBI KOOPAUHAT, A€KAaPTOBLIX KOOPAWHAT TOUYKH,

BeIBOZUTE ypaBHEHHE IPSIMOI 1 OKPYXKHOCTH;

BeimesiTh OMHBIN KBaJpaT JUI HAXOXKCHHS [IEHTPA U PaJiyca OKPYKHOCTH IO €€ ypaBHEHUIO;
Pewath 3ajaun Ha HAXOXIEHUE TOYEK IIEPECEUEHUS IPAMBIX U OKPY>KHOCTEH € TOMOILBIO METO1a
KOOP/IMHAT;

Vcnonb30BaTh CBOHCTBA YIiIoBoro koddduiienTa IpsiMoii IpH peLIeHNH 3a1ad, UL OTIPEeIICHHS
PACIIOJIOKEHHSI IIPSAMOIA;

TIpuMeHATh KOOPAMHATBI IIPH PEIICHUH T'€OMETPUUECKUX U NPAKTHUECKUX 3a/a4, IS

MOCTPOEHHSI MATEMAaTHYECKHX MOJIEJIEN peabHbIX 3a/1au («METOJ KOOPAUHATY);

ITonp30BaThCS AT TOCTPOCHHUS U UCCIIENOBAHUIN [IU(POBBIMU PECypcaMy;

VerHbiid
orpoc;
ITuceMeHHbIH
KOHTPOJIb;

Yuu.py, Sxnacc,
CkaiicmapT




4.6. | Meton KoopaMHAT IIpU OcBanBaTh NOHATUE IPIMOYTOJIbHON CHCTEMBI KOOPAMHAT, JEKAPTOBBIX KOOPAUHAT TOYKH; YcrHbli Vun.py, Skinacc,
peuiernn BbIBOMMTEL ypaBHEHHUE MPAMOIL H OKPYKHOCTH; onpoc; _ | Cratiemapr
FCOMCTPUICCKUX 3a/a1. Bblnensats nosHblil KBagpaT I HAXOXKAEHHS LIEHTPa U Pafiniyca OKPY)KHOCTH 110 €€ ypaBHEHUIO; Tucpmenpiii

Pewats 3ajaun Ha HAXOXIEHUE TOYEK IIEPECEUEHUS IPAMBIX U OKPY>KHOCTEH € IOMOILBIO METO1a KOHTPOI®;
KOOpP/MHAT;

Vcnonb30BaTh CBOHCTBA YIiI0BOro koddduiienTa IpsiMoii IpH PEeLIeHNH 3a1ad, UL OTIPEeIICHHS

PACIIOJIOKEHHSI IIPSAMOIA;

TIpuMeHATh KOOPAUHATBI IIPH PEIICHUH T'€OMETPUUECKUX U NPAKTHUECKUX 3a/1a4, IS

MOCTPOSHUS MATEMATHYECKUX MOJIeIel peasbHBIX 3a/1a4 (KMETOJ] KOOPJUHAT);

ITonp30BaThCS AT TOCTPOCHHUS U UCCIIENOBAHUIN IU(POBBIMU PECypcaMy;

4.7. | Ucnonk3oBaHue MeTo1a OcBauBaTh NOHATHE MPIMOYTOJILHON CHCTEMbI KOOPAMHAT, JEKAPTOBBIX KOOPAUHAT TOUYKH; YcrHbli VYun.py, Sknacc,
KOOp/IMHAT B NPAKTHICCKAX BbIBOAUTH ypaBHEHHE IPSIMOI H OKPYXKHOCTH; onpoc; _ | Cxaiicmapr
sajatax BblIeNaTh MONHBIH KBaJPAT /1JIsl HAX0XK/IEHHS LEHTPA U Pajiiyca OKPY>KHOCTH 110 €€ YPaBHEHHUIO; Tucpmenbiii

PemaTh 3a/1aun Ha HAXOXKAECHHE TOYEK MEPECEeUEHUs NMPSIMBIX U OKPYKHOCTEH € MOMOIIBI0 METOAA KOHTPOI®;
KOOp/AHMHAT,

Hcnonp30BaTh CBOKCTBA yIJIOBOT0 KOG GUIMEHTA MIPAMOH MPH PeLIeHNnH 3a/1a4, s OTNpeeIeHus

PacmosIOKCHUS MPSIMOU,

npl/lMerlTb KOOPAUHATHI IIPH PELHICHUU F'€OMETPUICCKUX U IMTPAKTUYCCKUX 3a71ad, 1JIA

MOCTPOCHHS MATEeMAaTUYECKUX MOJIeIel peabHbIX 3a/1au («METOJ KOOPJUHATY);

ITomb30BaThest IS TTOCTPOCHHS U UCCIIEOBAHM# IH(POBBIMU pecypcamu;

Uroro no pasaeny: 9

Paznen 5. IIpaBuiibHbIE MHOTOYTOJILHUKH. JIJITHHA OKPY/KHOCTH H IJI0OIAAbL KPYra. Beruuciaenue niomanei

5.1. | IIpaBuibHBIC MHOTOYTOJIBHUKH, DopMyJIHPOBATH OIPEEICHNUE NPABUIBHBIX MHOT OYT OJIbBHUKOB, HAXOJUTh UX 3JIEMEHTHI; Ycrabit VYuun.py, Sxknacce,
BBIYMCIICHUEC UX DJICMCHTOB. ITonp30BaThCs MOHATHEM AJIMHBI OKPYXKHOCTH, BBEJIEHHBIM C IIOMOIIBIO MPaBUIIBHBIX onpoc; CkaiicmMapt

MHOI'OYT'OJIbHUKOB, OIIPEICIIATh YUCIIO, JJIMHY TYyTH M paJlMaHHYIO MEpy yriia, [ncpMenHbIA
TIpoBomUTH MEpexo OT paJMaHHOI MEpbI yria K IpajyCHOH U Ha000pOT; KOHTPOJIb;
OmnpenemnaTs naomanb Kpyra;

BeiBonuth (opmyiibl (B TpaayCHOM U paJyiaHHOR Mepe) [UIsl JUIMH AYT, UIOLIaAeii CeKTOPOB U

CErMEHTOB;

BeraucaTs naomaan GUryp, BKIIOYAIONUX 3IEMEHTHI OKPYKHOCTH (KpyTa);

HaxozauTs nomanu B 3aa4ax peaabHON KU3HU;

5.2. | Yucno pu JUIMHA OKPYKHOCTH. DopMyIHPOBATH OIPEEICHNE PABHIBHBIX MHOT OYT OTbHUKOB, HAXOJUTh UX DJIEMEHTHI; YcTHbIi VYuu.py, Sxnacce,
ITonp30BaThCS MOHATHEM AJIMHBI OKPYXKHOCTH, BBEIEHHBIM C IIOMOIIBIO MPaBUIIbHBIX OIpoc; CkaiicmapT
MHOT'OYT'OJIbHUKOB, OIPEAENIATh YUCIO, JUIMHY AYTH U PaIMaHHYIO MEPY yIa; [TucbmennbIi
TIpoBOmUTH MEpEXo OT paJMaHHOI MEpPbI yria K IpaJyCHON H Ha000pOT; KOHTPOJIb;

OmnpenensaTs IOLIAAb Kpyra;
BsiBoants hopMyitsl (B rpagyCHOI ¥ paAHaHHON Mepe) MUt JUIHH YT, IUIOMmaeii CeKTOPOB 1
CErMEHTOB;

Brraucats naomanu GUTyp, BKIIOYAIONNX 3IEMEHTH! OKPYKHOCTH (KpyTa);




5.3. | lnuHa qyru OKpy»KHOCTH. DopMypoBaTh ONpee/IeHUe IPABUIbHBIX MHOI'OYT OJIbHUKOB, HAXOJAUTh UX IJIEMEHTHI; YcerHblit Vuu.py, Skinacc,
TTonb30BaThCs MOHATHEM JJIMHBI OKPY’KHOCTH, BBEAEHHBIM C IOMOLIBIO IIPAaBUIIbHBIX 011poc; CkaiicmapT
MHOT'OYT'OJIbHUKOB, OIPEAEIATh YUCIIO, JUIMHY AYTU U PaJIUaHHYIO MEPY yIJa; ITucpMeHHBIH
IIpoBomuTh HEpexox OT pafANaHHON Mephl yria K 'paayCHON U Ha000poT; KOHTPOJIb;
OnpenessaTs oA s Kpyra;
BeBozuts GopMyisl (B IpajlyCHON U paiuaHHON Mepe) IS JUIMH YT, IUIoInaeil CeKTopoB U
CErMEHTOB;
Berauciste niaomany GUryp, BKIIOYAIOMINX IEMEHTHI OKPYKHOCTH (Kpyra);
5.4. | Panuannas mMepa yria. DopMypoBaTh OMpeJe/IeHNe NPABUIbHBIX MHOTOYT OJIbHUKOB, HAXOJAMUTh UX 3JIEMEHTHI; YcrHbli VYun.py, Sknacc,
Tlonb30BaThCs MOHATHEM JAJIMHBI OKPY)KHOCTH, BBEEHHBIM C IOMOLIBIO NTPABUIIbHBIX OIpoc; CkaiicmapT
MHOTI'OYI'OJILHUKOB, ONPENEIATh YU CIIO0, JUIMHY AYT'U U paJJUaHHYyIO MEpY yrIiia; ITuceMenHbIi
IIpoBomuUTh HEPEeXOA OT paJAMaHHON MephI yrila K rpaJyCHOIl U HA000pOT; KOHTPOJIb;
OnpenensaTs Mo s Kpyra;
BeBomuth hopMyIsl (B IpaflyCHON U paginaHHON Mepe) IS JUTHH YT, IUIoInaeil CeKTopoB U
CErMEHTOB;
BbI4uCIISITh TUIOIAAH QHIYp, BKIFOYAIOIIMX JIEMEHTBI OKPY)KHOCTH (Kpyra);

5.5. | [lnomank kpyra u ero DopMyIMpOBaTh ONPEEIEHUE NPABUILHBIX MHOIOYT OJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI; VeTHbli Vun.py, Sknacc,
9JICMCHTOB ITonb30BaThCs MOHATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM C TIOMOLIBIO MPAaBUIBHBIX OIpoc; CkaiicmapT
(cexTopa u cerMeHTa). MHOTOYTr'OJIbHUKOB, OMPEENIATh YU CIIO, JUIMHY AYTH U PaIMaHHYIO Mepy yria; [TucpMenHbIH

IIpoBOANTE MEpeXo]] OT paiHaHHON Mephl YIia K TpaayCHOI U Ha000pOT; KOHTPOJIb;
OnpenensaTs NIomaab Kpyra;

BeiBoguTh (opmyibl (B TpagyCHOM U paIMaHHOI Mepe) JUlsl JUIMH AYT, IUIOLAJIeH CEeKTOPOB 1

CErMEHTOB;

BerauciaTs naomaan GUryp, BKIIOYAIONIMX 31€MEHTHI OKPYXKHOCTH (Kpyra);

HaxoauTs nyomanu B 3a1a4ax peaabHON KU3HU;

5.6. | Beraucrenue miomasaei Gpuryp DopMyJIHPOBATH OMPEEICHNUE NPABHIBHBIX MHOT OYT OJIbBHUKOB, HAXOJUTh UX 3JIEMEHTHI; Ycrabit VYun.py, Sxknacce,

BKJIIOYAIOLIMX 3JIEMEHTBI KPYra. Tlonb30BaThCs MOHATHEM JJIMHBI OKPY’KHOCTH, BBEAEHHBIM C TOMOLIBIO NTPAaBUIIbHBIX 0Ipoc; CxkalicmMapT
MHOI'OYT'OJIbHUKOB, OIIPEICIIATh YUCIIO, JJIMHY TYyTH M paJlMaHHYI0 MEpy yriia, [ucbMenHbIA
TIpoBomUTH MEpEXo OT paJMaHHOI MEpPbI yria K IpayCHOU 1 Ha000pOT; KOHTPOJIb;
OmnpenemnaTs naomanb Kpyra;
BeiBoguth Gopmyiibl (B TpagyCHON U paJiMaHHOI Mepe) JUlsl JUIMH AYT, IUIOAei CEKTOPOB 1
CErMEHTOB;
Boruncnsats miomann Guryp, BKIOYAOIIKX 3JIEMEHTBI OKPY)XHOCTH (KpyTa);
Haxonuts niomanu B 3aa4ax peaabHOM KU3HHU;

HWroro no pasnemny:

Pazjien 6. [IBuKeHHs MIOCKOCTH

6.1. | ITonsTHe O ABMKEHUU Pa36upaTh mpuMepsl, HILTIOCTPUPYIOIIHE ITOHATHS ABIKCHHS, IIEHTPOB H OCEH CHMMETPHH; VYerHblit VYun.py, Sknacc,
TJIOCKOCTH. DopMyIHpOBaTh ONpeIeNeHNUs NapaIeIbHOTO IEPEHOCa, TOBOPOTA U OCEBOIl CHMMETpPUH; OIpoc; CkaiicMapT

BhIBoIMTH MX CBOMCTBA, HAXOAUTh HETMOABM)KHBIE TOUKH; [ucemenupIi
HaxoauTb IIEHTPBI U OCH CUMMETPHIA TpocTei X Guryp; KOHTpPOIIb,

IIpuMeHATh HapaIenbHBIH IePEeHOC U CHMMETPHUIO IIPH PEIIeHNH T'eOMeTPUIECKHUX 3a4ad (pa3dupaTh

TIPUMEPBI);
Vcnons30BaTh 7151 TOCTPOCHHUS M HCCIICAOBAHHN LHU(PPOBBIE PECYPCHI;




6.2.

IMapasienbHblil nepenoc, Pa36upaTh npUMepsl, HILIIOCTPUPYIOIIHE IIOHATHS ABIKCHHS, IICHTPOB M OCEH CHMMETPHH; YcerHblit Vuu.py, Skinacc,

[IOBOPOT ¥ CUMMETPUSL. DopMyIpoBaTh ONpeeIeHNUs apalIeIbHOrO IEPEHOCA, TOBOPOTA U OCEBOIl CHMMETPUH; 011poc; CkaiicmapT
BriBoauTh UX CBOWCTBA, HAXOIUThH HEMOABUKHBIC TOUKH; [MucbmennbIi
HaxoauTh LEHTpPBI U OCH CHMMETpHH npocTeiimmx ¢uryp; KOHTPOJIb;
IIpuMeHsTh NapaJUIeNbHBIH IEPEHOC U CUMMETPHUIO IIPH PELICHUH IeOMETPUYCCKUX 3a/1ay (pa3bupaTh
HPUMEpHI);
Vcnonb30BaTh UIs IOCTPOGHUS M HCCIEA0BAHUIT I (POBBIE PECYPCHI;

6.3. | OcH 1 LEHTPBI CUMMETPUH. PazbupaTs npuMepsl, WILTIOCTPUPYIOILHE MTOHATHS IBUKEHUS, LIEHTPOB U OCEeH CUMMETPHU; YcrHbli VYun.py, Sknacc,

DopMyIpOBaTh ONpeJENIeHNUs MapauIeIbHOrO EPEHOCa, TOBOPOTA U OCEBOIT CHMMETPUH; 0Ipoc; CkaiicmapT
BrIBoaMTE MX CBOICTBA, HAXOAUTH HEMOBIIKHBIC TOUKH; [TucpMenHbli
HaxoauTh LEHTpPBI U OCH CHMMETpUii mpocteifimx ¢uryp; KOHTPOIIb;

TIpuMeHsATH napauleNbHbINA EPEHOC U CUMMETPHIO NPU PEIICHUH TeOMETPUYECKHX 3a1ad (pa3oupaTh
PUMEDBI);

Vcnonb30BaTh ISl IOCTPOGHUS M HCCIEA0BAHUIT [ (POBBIE PECYPCHI;




6.4.

HpOCTCfIIJ.IPIe IIPUMEHEHHUS B

Pa361/1paTL MIPUMEPBI, WITIOCTPUPYIOLIUE ITOHATHUS ABUKEHUS, IEHTPOB U oceit CUMMETPHUU;

VerHbiii

Vun.py, Skinacc,

peLIeHnH 3a1ay. DopMypoBaTh ONpeeIeHUs NapalIeIbHOrO IEPEHOCA, TOBOPOTA U OCEBOII CHMMETPUH; oI1poc; CkaiicmapT
BrIBoaHTh UX CBOWCTBA, HAXOIUThH HEMOABUKHBIC TOUKH; [ucbMennbIi
HaxoauTh LEHTpPBI U OCH CUMMETpPHH npocTeiinmx ¢uryp; KOHTPOIIb;
IIpuMeHsTh NapaJUIeNbHBIH IEPEHOC U CUMMETPHUIO IIPH PELICHUH IeOMETPUYCSCKUX 3a/1ay (pa3oupaTh
HPUMEpHI);
Vcnonb30BaTh IS IOCTPOCHUS M HCCIEA0BAHUI LI (POBBIE PECYPCHI;
HWroro no pazneny:
Paznen 7. [ToBTOpenne, 00001eHne, cHCTEMATH3AMS 3HAHMI
7.1. | IloBTOpEHHE OCHOBHBIX OnepupoBaTh NOHATUSMU: QHUIYpa, TOUKA, IIPSIMasi, yrojl, MHOrOyTr OJIbHHK, paBHOOCAPEHHBIH 1 YcrHbli VYun.py, Sknacc,
MOHATHH ¥ METOJIOB KYpCOB 7— PaBHOCTOPOHHMI TPEYr OJIBHUKH, IPSIMOYT OJIbHBIH TPEYTrOIbHUK, MEANaHa, OMCCEKTPHCA U BBICOTA ornpoc; CkaiticmapT
9 knaccoB, 00001IeHNE U TpEyTroNbHUKA, HapasiesorpamMM, poMO, IPIMOYTroJdbHUK, KBaApaT, TpareLus; OKPYKHOCTb, ITucemennbiit
cUcTeMaTH3alus 3HaHU. KacaTeJbHas; PaBEHCTBO U 1ojj001e GUryp, TpeyroabHUKOB; apaJluIeIbHOCTh U MEPHEHANKYISPHOCT KOHTPOJIb,;
OPSAMBIX, YT'OJI MEXAY IPAMBIMHA, CHMMETPHUA OTHOCUTEIIbHO TOYKHU U l'lpflMOﬁ; JUIAHA, PaCCTOSIHUE,
BEJIMYMHA yTJIa, IJI0Ia/lb, IEPUMETP;
Hcnonb3oBath GopMyJIbl: MEPUMETPA U TIOMIATH MHOTOYTOJIbHUKOB, IJTMHBI OKPY)KHOCTH H IJIOIIAN
Kpyra, 00bEMa npsMOyroJIbHOr 0 Mapajulesenuena;
Onepup()BaTb NOHATHUAMMU: IIPSAMOYT OJIbHAsA CUCTEMA KOOPAUHAT, BEKTOP; UCIIOJIb30BATh 3TH MOHATUA
JUISL TIPEACTABIICHHS JAHHBIX H PELICHUS 337124, B TOM YHCIIE U3 IPYTUX y4eOHBIX IPEIMETOB;
Pewate 3a1a41 Ha IOBTOPEHHE OCHOBHBIX MOHATUH, HILUIIOCTPALIMIO CBA3EH MEXy Pa3IM4YHBIMU YaCTAMU
Kypca;
Br16upats MeTOJ [UIsl pelleH s 3a1a4H;
Pemats 3a1aun U3 MOBCETHEBHOM KU3HU,
7.2. | Ilpocreiimme TeOMETPUYECKHUE OnepupoBaTh MOHATHAMU: QUrypa, TOUKA, IPSIMast, yroJj, MHOIOyTI OJIbHUK, PABHOOCAPEHHBII U YcTHbii VYuu.py, Sknacce,
(burypsl 1 HX CBOUCTBA. PaBHOCTOPOHHUI TPEyrONbHUKH, MPSMOYT OJIbHBII TPEYr ObHHUK, MEMaHa, OUCCEKTPHCA H BHICOTA 0mpoc; CxkaiicmMapt
TPEYroJIbHUKA, TIAPAJIIETIOrpaMM, poMO, IPSIMOYTOJIbHUK, KBAaJPAT, TPAIELHs; OKPYKHOCTb, [ncpMenHbIA
KacaTreJibHas; pABEHCTBO M 1101001e GUTyp, TPEYTrOJIbHUKOB; MaPAJLICIbHOCTD U MEPIEHUKYISAPHOCTD KOHTPOIb,

MPSMBIX, YTOJI MEX]LY NPSIMBIMH, CHMMETPHSI OTHOCUTEJIBHO TOYKH M MPAMOM; JUIMHA, PACCTOSHHUE,
BEJMYMHA YIJIa, IUIOLIAb, IEPUMETD;

Hcnonb3oBath GopMyibl: IepUMETpa U MIJIOMA 1 MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH H IIOLIAAN
Kpyra, 00b&éMa IpsiIMOYTOJIbHOT O MTapaJuIeNIeUIeaa;

OneprpoBaTh MOHATHIMH: HPIMOYTOJIbHASL CUCTEMa KOOPAMHAT, BEKTOD; UCIIONIB30BATh ATU MOHATUS
JUISL IPEACTABJICHHS JAaHHBIX M PEIICHUS 3a]a4, B TOM YHCJIE U3 APYTUX Y4€OHBIX IIPEIMETOB;

Pewate 3ajauy Ha HOBTOPEHHE OCHOBHBIX IMOHSATUM, HIUTIOCTPALIHIO CBSA3EI MEXKY Pa3IM4HBIMHU YaCTAMHY|
Kypca;

BriOupats MeTO[ IS peLIeHUs 3a/1a4H;

Pemats 3a1aun U3 MOBCETHEBHOM JKM3HH,




7.3.

I/I3MepCHI/Ie TEOMETPUICCKUX
BCJIMYHUH.

OnepupoBaTh NOHATHSIMU: QHUIYpa, TOUKA, IIPSIMasi, yroll, MHOrOyTr OJIbHHK, PaBHOOEGAPEHHBIH 1
PaBHOCTOPOHHHIA TPEYTr OJIBHUKH, IPSIMOYT OJIHBIH TPEYTrOIbHHK, MeInaHa, OMCCEKTPHCA U BEICOTA
TPEYroJIbHUKA, IapajulesIorpaMm, poMO, IPSIMOYTrOJIbHUK, KBAJIpAT, TPaIeLys; OKPYKHOCTb,
KacaTeJIbHasl; PABEHCTBO U 1ofo0He GUryp, TpeyrolbHUKOB; Iapalie]bHOCTh U MEPIeHINKYIIPHOCT
HPSAMBIX, YTOJI MEXIY HPSIMBIMU, CAMMETPHUS. OTHOCUTENIBHO TOUKU U NPSAMOIf; AIMHA, pacCTOSIHUE,
BEJIMYMHA YIJIa, IUIOA/b, HEPUMETD;

Vcnonb3oBath GOpMYJIEL: IEPUMETPA H IIOMAAN MHOTOYTOJEHUKOB, JIMHBI OKPY)KHOCTH H IIOLIANN
Kpyra, 00bEMa NpsMOYTOIbHOIO IapajuIeIenune/a;

OneprpoBaTh MOHATHSIMU: IPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, BEKTOP; UCIIONb30BATh 3TU MOHATUS
JUISl IPEACTABJICHUS IJAHHBIX M PEIICHUS 3a]a4, B TOM YK CJIe U3 APYTUX Y4eOHBIX IPEIMETOB;

Pemate 3a1a4n Ha HOBTOPEHHE OCHOBHBIX MOHSTHH, HILTIOCTPALIMIO CBA3EH MEXIY Pa3IM4YHBIMU YacTSIMU
Kypca;

BeiGupats MeTos /IS pelenus 3a1auu;

Pewate 3ajaum U3 NOBCETHEBHOM KU3HM;

VerHbiii
or1poc;
ITuceMeHHbIH
KOHTPOJIB;

Vuu.py, Skinacc,
CkaiicmapT

74.

TpeyroabHUKH.

OnepupoBaTh MOHATUSMH: QHUTypa, TOUKA, IPSIMasi, YroJl, MHOrOyTrOJbHUK, PABHOOCAPEHHBII 1
PaBHOCTOPOHHMI TPEYT OJILHUKH, IPSIMOYT OJIbHBIH TPEYrolbHUK, MEANaHa, OMCCEKTPHCA U BBICOTA
TPEYroJIbHUKA, TapajliesIorpaMm, poMO, PSIMOYTOJIbHUK, KBAJIPAT, TParelys; OKPYKHOCTb,
KacaTeJbHas; PaBEHCTBO U 110jj001e GUryp, TpeyroabHUKOB; apaJlIebHOCTh U MEPHEHANKYISPHOCTD
l'lpflMl:]X, yFOH MC)K}ly l'lpS{MbIMl/l, CHMMC’T‘pHﬂ OTHOCHUTEJIBHO TOYKHU U l'lpflMOﬁ; JUIAHA, paccmm—me,
BEJIMYMHA YTJIa, TUIOIIa/lb, ICPUMETD;

Hcnonb3oBath GpopMyJIbl: MEPUMETPA U TUIOMIATH MHOTOYTOJIbHUKOB, IJTMHBI OKPY)KHOCTH H IJIOIIAN
Kpyra, 00béMa npsMOyroJIbHOT0 IapajulesIeuIea;

OneprpoBaTh MOHATHAMU: HPIMOYTOJIbHASL CUCTEMA KOOPUHAT, BEKTOP; UCIIOIb30BATh 3TU MOHATUS
JUISL IPEACTABJICHUS JIAHHBIX M PEIICHUS 3a/]a4, B TOM YHCJIE U3 APYTUX Y4eOHBIX IPEIMETOB;

Pewatk 3a1a41 Ha HOBTOPEHHE OCHOBHBIX MOHSTHH, HILTIOCTPALIMIO CBA3EH MEXIY PAa3IMYHBIMU YaCTAMU
Kypca;

BeiOupats MeTos /U1 peleHus 3a1a4uu;

Pemats 3a1aun U3 MOBCETHEBHOM KU3HHU,

YeTHbIR
onpoc;
[TucbMeHHbBIH
KOHTPOJIb;

VYun.py, SAxknacce,
CxkalicmapT

7.5.

ITapannensubie n
MepIEeHIUKYIAPHBIE IIPAMBIC.

OnepupoBaTs NOHATUAMU: QHUTYpa, TOUKA, IPAMas, yroi, MHOTOyrOJbHHK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHUI TPEyrONbHUKH, MPSMOYT OJIbHBII TPEYr ObHHUK, MEMaHa, OUCCEKTPHCA H BHICOTA
TPEYTONbHHUKA, HapayIesIorpaMM, poMO, IPIMOYTOJIbHUK, KBaPAT, TPAIICIHs; OKPYKHOCTS,
KacaTe/bHasl; PABEHCTBO H 1000ue (GUTyp, TPeyrolIbHUKOB; apalieIbHOCTh H IEPHEHIHKYISIPHOCTh
MIPSIMBIX, YTOJ MEX/IY IPSIMBIMU, CHMMETpPHs OTHOCUTEIBHO TOUKH M IPAMOIL; JUIHHA, PACCTOSHUE,
BEIMYMHA yTJIa, INIOMA/b, IEPHMETD;

Hcnonp3o0Bath GOpMyJIEL: IEPHEMETPA U IIOMAAN MHOT OyTOJIbBHUKOB, JUIMHBI OKPYXXHOCTH U ILIOIIAIH
Kpyra, 00b&Ma IPSMOYTOJILHOT O NTapajuIeIeuIIesa;

OmnepupoBaTh HOHATUSAMU: IPSIMOYTOIbHAsI CUCTEMa KOOPAUHAT, BEKTOP; HCIOIb30BaTh ITH MOHATHS
IUISL IPEACTABIICHHS JAHHBIX H PELICHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX yIeOHBIX IPEIMETOB;

PemnraTs 3a1auu Ha TOBTOPEHKE OCHOBHBIX ITOHSTHH, HIITIOCTPALIHIO CBA3CH MEXIY Pa3IHIHBIMU YaCTSIMH
Kypca;

Br16upats MeTos UL peleH s 3a1a4H;

PemnraTs 3aga4n U3 HOBCEIHEBHON JKH3HH;

YcerHbliit
orpoc;
ITuceMmenHbIi
KOHTPOJIB;

VYuu.py, Sxnacce,
CkaiicmapT




7.6.

OKpYKHOCTb U KPYT.

OnepupoBaTh NOHATHSIMU: QHUIYpa, TOUKA, IIPSIMasi, yroll, MHOrOyT OJIbHHK, PaBHOOEGAPEHHBIH 1
PaBHOCTOPOHHHIA TPEYTr OJIBHUKH, IPSIMOYT OJIHBIH TPEYTrOIbHHK, MeInaHa, OMCCEKTPHCA U BEICOTA
TPEYTOJIbHUKA, HApaJlIeNIOrpaMM, poMO, IPIMOYTOIEHUK, KBaJpaT, TParlelusl; OKPY>KHOCTb,
KacaTellbHasl; PABEHCTBO U 10ofo0Ke GUryp, TpeyrolbHUKOB; Iapalie]bHOCTb U EPICHANKYIIPHOCTD
HPSAMBIX, YIOJI MEXIY HPSIMBIMU, CAMMETPHUS. OTHOCUTENIBHO TOUKU U NPSAMOIf; AIMHA, pacCTOSIHUE,
BEJIMYMHA YIJIa, IUIOA/b, HEPUMETD;

Vcnonb30Bath (GOpMyYJIBL: TEPUMETpa U IUIOLIAIH MHOTOYTOJIbHUKOB, IJIMHBI OKPYXKHOCTH H ILIOIIAAN
Kpyra, 00bEMa NpsMOYTOIbHOIO [apajuleenune/a;

OneprpoBaTh MOHATHSIMU: IPIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP; UCIIONb30BATh 3TU MOHATUS
JUISL IPEACTABIICHHS JAHHBIX M PELICHHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX IPEIMETOB;

Pewate 3a1a4n Ha HOBTOPEHHE OCHOBHBIX MOHSTHIH, HILTIOCTPALIMIO CBA3EH MEXIY Pa3IMYHBIMU YaCTAMU
Kypca;

BeiGupats MeTos /U1 pelenus 3a1auu;

Pewate 3aaun U3 NOBCETHEBHOM KU3HM;

VerHbiii
or1poc;
ITuceMeHHbIH
KOHTPOJIB;

Vuu.py, Skinacc,
CkaiicmapT

7.7.

I'eomerpuueckue nocTpoeHusl.

OneprpoBaTh MOHATHIMH: QUTypa, TOUKA, IPSIMasi, yroJ, MHOIOyT' OJIbHUK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHMI TPEYT OJILHUKH, IPSIMOYT OJIbHBIH TPEYrobHUK, MEANaHa, OMCCEKTPHCa U BBICOTA
TPEYroJIbHUKA, TapajliesIorpaMmM, poMO, PSAMOYTOJIbHUK, KBAJIPAT, TPAreys; OKPYKHOCTb,
KacaTellbHasl; PABEHCTBO U M0A00He QHUryp, TPEyroIbHUKOB; apalieIbHOCTh U MEPIeHANKYIIPHOCTD
l'lpflMl:]X, yFOH MC)K}ly l'lpS{MbIMl/l, CHMMC’T‘pHﬂ OTHOCHUTEJIbBHO TOYKHU U l'lpflMOﬁ; JUIAHA, paccmm—me,
BEJIMYMHA yTJIa, IJI0Ia/lb, IEPUMETD;

Hcnonb3oBath GOpMyJIbI: IEPUMETPA U TUIOMIATH MHOI OYTOIBHUKOB, JUIMHBI OKPYHOCTH U TUIOIIA I
Kpyra, 00bEMa NnpsMOyroJbHOr0 Mapajulesenuesa;

OneprpoBaTh MOHATHAMU: HPAMOYTOJIbHASL CUCTEMa KOOPMHAT, BEKTOP; UCIIOIb30BATh ITU MOHATUS
JUIS IPEACTABJICHUS JIAHHBIX M PEIICHUS 3a/]1a4, B TOM YHCJIE U3 APYTUX Y4eOHBIX IIPEIMETOB;

Pewatk 3a1a41 Ha HOBTOPEHHE OCHOBHBIX MOHATHH, HILTIOCTPALIMIO CBA3EH MEXIY Pa3IM4YHBIMU YaCTSIMHU
Kypca;

BeiOupats MeTos IS peleHus 3a/1a4u;

Pemats 3a1aun U3 MOBCETHEBHOM KU3HU,

YcTHbIR
orpoc;
[TucbMeHHbBIH
KOHTPOJIb;

VYun.py, Sknacce,
CxkalicmapT

7.8.

VTibl B OKPY>KHOCTH.
BrncaHHbIe U OIECaHHBIC
OKPYXKHOCTH
MHOTOYTOJIbHUKOB.

OnepupoBaTs NOHATUAMU: QHUTYpa, TOUKA, IPAMas, yroi, MHOTOyrOJbHHK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHUI TPEyrONbHUKH, MPSMOYTOJIbHBII TPEYr ObHHUK, MEMaHa, OUCCEKTPHCA H BHICOTA
TpPEyroNbHUKA, HapalIeNorpaMM, poMO, IPAMOYTOJIbHUK, KBaIPAT, TPAIICIHs; OKPYKHOCTS,
KacaTe/bHAsl; PABEHCTBO H 110J00ue GUryp, TpeyroIbHUKOB; apajlIeIbHOCTh H IEePHEHIHKYIIPHOCTh
MIPSIMBIX, YTOJ MEX/IY IPSIMBIMU, CHMMETpPHs OTHOCUTEIBHO TOUKH M IPAMOIL; JUTHHA, PACCTOSHUE,
BEJIMYMHA yTJIa, INIOMA/b, IEPHMETD;

Hcnonp3o0Bath GOpMyYJIEL: IEPHEMETPA H IIOMAAN MHOTOYTOJbHUKOB, ITHHBI OKPY)KHOCTH H IIONIAAN
Kpyra, 00b&Ma IPSMOYTOJILHOT O NTapajuIeIeuIIesa;

OmnepupoBaTh HOHATUSAMU: IPSIMOYTOIbHAsI CUCTEMa KOOPAUHAT, BEKTOP; HCIOIb30BaTh ITH MOHATHS
IUISL IPEACTABICHHS JAHHBIX H PELICHUS 3a/1a4, B TOM YHCIIE U3 IPYTHX yIeOHBIX IPEIMETOB;

PemnraTs 3a1auu Ha TOBTOPEHKE OCHOBHBIX ITOHSTHH, HIITIOCTPALIHIO CBA3CH MEXIY Pa3IHIHBIMU YaCTSIMH
Kypca;

Br16upats MeTos UL peleH s 3a1a4H;

PemnraTs 3aga4n U3 HOBCEAHEBHON JKH3HH;

YcerHbliit
orpoc;
ITuceMmenHbIi
KOHTPOJIB;

VYuu.py, Sknacce,
CkaiicmapT




7.9.

IIpsiMast 1 OKPYKHOCTb.

OnepupoBaTh NOHATHSIMU: QHUIYpa, TOUKA, IIPSIMasi, yroll, MHOrOyT OJIbHHK, PaBHOOEGAPEHHBIH 1
PaBHOCTOPOHHHIA TPEYTr OJIBHUKH, IPSIMOYT OJIHBIH TPEYTrOIbHHK, MeInaHa, OMCCEKTPHCA U BEICOTA
TPEYTOJIbHUKA, HapaJlIeNIOrpaMM, poMO, IPIMOYTOJIEHUK, KBaJJpaT, TPAIIEIHsl; OKPYKHOCTS,
KacaTeJIbHasl; PABEHCTBO U 1ofo6ue QUryp, TpeyrolbHUKOB; Tapalie]bHOCTh U MEPIeHINKYIIPHOCT
HPSAMBIX, YIOJI MEXIY HPSIMBIMU, CAMMETPHUS. OTHOCUTENIBHO TOUKU U NPSAMOIf; AIMHA, pacCTOSIHUE,
BEJIMYMHA YIJIa, IUIOA/b, HEPUMETD;

Hcnonb30Bath (GOpMyYJIEL: IEPUMETPA H IIOMAAN MHOTOYTOJEHUKOB, JITMHBI OKPY)KHOCTH H IIIOLIAN
Kpyra, 00bEMa NpsMOYTOIbHOIO [apajuleenune/a;

OneprpoBaTh MOHATHSIMU: IPIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP; UCIIONb30BATh 3TU MOHATUS
JUISL IPEACTABIICHHS JAHHBIX M PELICHHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX IPEIMETOB;

Pewatk 3a1a4n Ha HOBTOPEHNE OCHOBHBIX IMOHATUMN, MIUTFOCTPALIMIO CBA3EH MEXIY Pa3IM4YHBIMU YaCTIMU
Kypca;

BeiGupats MeTos /U1 pelenus 3a1auu;

Pewate 3aaun U3 NOBCETHEBHOM KU3HM;

VerHbiii
or1poc;
ITuceMeHHbIH
KOHTPOJIB;

Vuu.py, Skinacc,
CkaiicmapT

7.10.

YeTbIpEXYT OJIbBHUKHU.
BrincanHble 1 ONMCaHHbIE
YEThIPEXYT OJIbHUKH.

OneprpoBaTh MOHATHIMH: QUTypa, TOUKA, IPSIMasi, yroJ, MHOIOyT' OJIbHUK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHMI TPEYT OJILHUKH, IPSIMOYT OJIbHBIH TPEYrobHUK, MEANaHa, OMCCEKTPHCa U BBICOTA
TPEYroJIbHUKA, TapajliesIorpaMmM, poMO, PSAMOYTOJIbHUK, KBAJIPAT, TPAreys; OKPYKHOCTb,
KacaTeJbHas; PaBeHCTBO U 10jj001e GUryp, TpeyroabHUKOB; apaJlIeIbHOCTh U MEPHEHANKYISPHOCTD
l'lpflMl:]X, yFOH MC)K}ly l'lpS{MbIMl/l, CHMMC’T‘pHﬂ OTHOCHUTEJIbBHO TOYKHU U l'lpflMOﬁ; JUIAHA, paccmm—me,
BEJIMYMHA yTJIa, IJI0Ia/lb, IEPUMETD;

Hcnonb3oBath GpopMyJIbl: MEPUMETPA U TUIOMIATH MHOTOYTOJIbHUKOB, IJTMHBI OKPY)XHOCTH H IJIOIIAN
Kpyra, 00bEMa NnpsMOyroJbHOr0 Mapajulesenuesa;

OneprpoBaTh MOHATHAMU: HPAMOYTOJIbHASL CUCTEMa KOOPMHAT, BEKTOP; UCIIOIb30BATh ITU MOHATUS
JUISL IPE/CTABJICHUS JIAHHBIX M PEIICHUS 3a/a4, B TOM YHCJIE U3 APYTUX Y4eOHBIX IPEIMETOB;

Pewatk 3a1a41 Ha HOBTOPEHNE OCHOBHBIX IMOHATHUH, HIUTFOCTPALMIO CBA3EH MEXIY Pa3IN4YHBIMU YaCTAMU
Kypca;

BeiOupats MeTos IS peleHus 3a/1a4u;

Pemats 3a1aun U3 MOBCETHEBHOM KU3HU,

YcTHbIR
orpoc;
[TucbMeHHbBIH
KOHTPOJIb;

VYun.py, Sknacce,
CxkalicmapT

Teopema ITudaropa u Hauana
TpuroHomerpun. Pemenne
OOILMX TPEYrOJILHUKOB.

OnepupoBaTs NOHATUAMU: QHUTYpa, TOUKA, IPAMas, yroi, MHOTOyrOJbHHK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHUI TPEyrONbHUKH, MPSMOYT OJIbHBII TPEYr ObHHUK, MEMaHa, OUCCEKTPHCA H BHICOTA
TPEYTONbHHUKA, HapaIesIorpaMM, poMO, IPIMOYTOJIbHUK, KBaPAT, TPAIICIHs; OKPYKHOCTS,
KacaTe/bHAasl; PABEHCTBO H 1000ue GUryp, TPeyrolIbHUKOB; IapalIeIbHOCTh H IEPHEHIHKYISIPHOCTh
MIPSIMBIX, YTOJ MEX/IY IPSIMBIMU, CHMMETpPHS OTHOCUTEIBHO TOUKH M IPAMOIL; JUTHHA, PACCTOSHUE,
BEIMYMHA yTJIa, INIOA b, IEPHMETD;

Hcnonp3o0Bath (GOpMyYJIEL: IEPHEMETPA U IIOMAAN MHOT OyTOJIbBHUKOB, JUIMHBI OKPYXXHOCTH U ILIOIIAIH
Kpyra, 00b&Ma IPSIMOYTOJILHOT O NTapajuIeIeuIIesa;

OmnepupoBaTh HOHATUSAMU: IPSIMOYTOIbHAsI CUCTEMa KOOPAUHAT, BEKTOP; HCIOIb30BaTh ITH MOHATHS
JUIS IPEACTABIICHHS JAHHBIX H PELICHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX yIeOHBIX IPEIMETOB;

PemnraTs 3a1auy Ha TOBTOPEHHE OCHOBHBIX OHATUH, HILTIOCTPAIMIO CBA3EH MEXIY Pa3IMIHBIMU YaCTSIMH
Kypca;

Br16upats MeTox ULl pelleH s 3a1a4H;

PemnraTs 3a1a4n U3 HOBCEIHEBHON JKH3HH;

YcerHbliit
orpoc;
ITuceMmenHbIi
KOHTPOJIB;

VYuu.py, Sknacce,
CkaiicmapT




7.12.

HpaBI/UILHLIe MHOI'OYT'OJIbHUKH.

OnepupoBaTh NOHATHSIMU: QHUIYpa, TOUKA, IIPSIMasi, yroll, MHOrOyTI OJIbHHK, PaBHOOEAPEHHBIH 1
PaBHOCTOPOHHHIA TPEYTr OJIBHUKH, IPSIMOYT OJIGHBIH TPEYTrOIbHHK, MeInaHa, OMCCEKTPHCA U BEICOTA
TPEyroJIbHUKA, IapajulesIorpaMm, poMO, IPSIMOYTrOJIbHUK, KBaJpaT, TpareLus; OKPYKHOCTb,
KacaTelIbHasl; PABEHCTBO U 10of00Ke GUryp, TpeyrolbHUKOB; apalie]bHOCTb U EPICHANKYIIPHOCTD
HPSAMBIX, YTOJI MEXIY HPSIMBIMU, CAMMETPHUS. OTHOCUTENIBHO TOUKU U NPSAMOIL; IMHA, pacCTOSIHUE,
BEJIMYMHA YIJIa, IUIOA/b, IEPUMETD;

Vcnonb30Bath (OPMyYJIBL: IEPUMETpa U IUIOLIAH MHOTOYTOJbHUKOB, JINHBI OKPY)KHOCTH H ILIOIIAAN
Kpyra, 00bEMa NpsMOYTOJIbHOIO Mapajuleenune/a;

OneprpoBaTh MOHATHSIMU: IPIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP; UCIIONb30BATh 3TU MOHATUS
JUIS IPEACTABJICHUS JAaHHBIX M PEIICHUS 3a/]a4, B TOM YK CJIe U3 APYTUX Y4eOHBIX IPEIMETOB;

Pemate 3a1a4n Ha HOBTOPEHNE OCHOBHBIX IMOHATUH, HIUTFOCTPALIMIO CBA3EH MEXIY Pa3INUYHBIMU YaCTAMU
Kypca;

BeiGupats MeTos [u1s pelenus 3a1auu;

Pewate 3aa4u U3 NOBCETHEBHOM KU3HM;

VerHbiii
or1poc;
ITuceMeHHbIH
KOHTPOJIB;

Vuu.py, Skinacc,
CkaiicmapT

7.13.

[IpeoOpa3oBaHus MIOCKOCTH.

OneprpoBaTh MOHATUSMH: QHUTypa, TOUKA, IPSIMasi, YroJl, MHOrOyrOJbHUK, PABHOOCAPEHHBII 1
PaBHOCTOPOHHMI TPEYT OJILHUKH, IPSIMOYT OJIbHBIH TPEYrolbHUK, MEANaHa, OMCCEKTPHCA U BBICOTA
TPEYroJIbHUKA, MapajliesIorpaMmM, poMO, PSIMOYTOJIbHUK, KBAJIPAT, TPareys; OKPyKHOCTb,
KacaTellbHasl; PABEHCTBO U 1M0A00He QHUryp, TPEyroIbHUKOB; apalieIbHOCTh U MEPIEeHANKYIIPHOCTD
l'lpflMl:]X, yFOH MC)K}ly l'lpS{MbIMl/l, CHMMC’T‘pHﬂ OTHOCHUTEJIBHO TOYKHU U l'lpflMOﬁ; JUIAHA, paccmm—me,
BEJIMYMHA yTJIa, IJI0Ia/lb, IEPUMETP;

Hcnonb3oBath GOpMyJIbL: IEPUMETPA U TUIOMIATM MHOI OYTOIBHUKOB, JUIMHBI OKPYHOCTH U TUIOIIA/IH
Kpyra, 00bEMa npsMOyroJIbHOT0 IapajulesIeuIea;

OneprpoBaTh MOHATHAMU: HPAMOYTOJIbHASL CUCTEMa KOOPMHAT, BEKTOP; UCIIOIb30BATh ITU MOHATUS
JUIS IPEACTABJICHUS JIAHHBIX M PEIICHUS 3a/1a4, B TOM YHCJIE U3 APYTUX Y4eOHBIX IIPEIMETOB;

Pewatk 3a1a4n Ha HOBTOPEHNE OCHOBHBIX IMOHATUH, HIUTFOCTPALIMIO CBA3EH MEXIY Pa3IM4YHBIMU YaCTAMHU
Kypca;

BeiOupats MeTos U1 peleHus 3a1a4u;

Pemats 3a1aun U3 MOBCETHEBHOM KU3HHU,

YeTHbIR
onpoc;
[TucbMeHHbBIH
KOHTPOJIb;

VYun.py, Sknacc,
CxkalicmapT

7.14.

Jwxkenus. [Togodue.
Cummerpus.

OnepupoBaTs NOHATUAMU: QHUTYpa, TOUKA, IPAMas, yroi, MHOTOyrOJbHHK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHUI TPEyrONbHUKH, MPSAMOYTOJIbHBII TPEYr ObHHUK, MEMaHa, OUCCEKTPHCA H BHICOTA
TpPEyTOoNbHUKA, HapaIesIorpaMM, poMO, IPAMOYTOIbHHK, KBaApaT, TParelus; OKPYKHOCTb,
KacaTe/bHAsl; PABEHCTBO H 110J00ue GUryp, TpeyrolIbHUKOB; apalIeIbHOCTh H IEePHEHIHKYIIPHOCTh
MIPSIMBIX, YTOJ MEX/IY IPSIMBIMU, CHMMETpPHs OTHOCUTEIBHO TOUKH M IPAMOIL; JUTHHA, PACCTOSHUE,
BeJIMYMHA yTJIa, INIOMA/b, IEPHMETD;

Hcnonp30Bath (OpMyJIEL: IIEPEMETpA U IUIOMAIH MHOTOYTOJbHUKOB, IUHBI OKPYKHOCTH H IIOIIAN
Kpyra, 00bEMa IPSMOYTOJILHOT O NapajUIeIeuIIesa;

OmnepupoBaTh HOHATUSAMU: IPSIMOYTOIbHAsl CUCTEMa KOOPAUHAT, BEKTOP; HCIOIb30BaTh ITH MOHATHS
UL TIPEACTABIICHHS JAHHBIX H PELICHUS 3a/1a4, B TOM YHCJIC U3 JPYruX y4eOHBIX IPeIMETOB;

PemnraTs 3a1auu Ha TOBTOPEHHE OCHOBHBIX OHATUH, HILTIOCTPALMIO CBA3EH MEXIY Pa3IMIHBIMU YaCTSIMH
Kypca;

Br16upats MeTos UL peleH s 3a1a4H;

PemnraTs 3a1a4n U3 HOBCEIHEBHON JKH3HH;

YcerHbliit
orpoc;
ITuceMmenHbIi
KOHTPOJIB;

VYuu.py, Sxnacce,
CkaiicmapT




7.15.

ILiomane. Berancienne
mromiaaei. [Tnomamnmu
1o100HBIX (Uryp.

OnepupoBaTh NOHATHSIMU: QHUIYpa, TOUKA, IIPSIMasi, yroll, MHOrOyT OJIbHHK, PaBHOOEGAPEHHBIH 1
PaBHOCTOPOHHHIA TPEYTr OJIBHUKH, IPSIMOYT OJIHBIH TPEYTrOIbHHK, MeInaHa, OMCCEKTPHCA U BEICOTA
TPEYTOJIbHUKA, HapaJlIeNIOrpaMM, poMO, IPIMOYTOJIEHUK, KBaJJpaT, TPAIIEIHsl; OKPYKHOCTS,
KacaTeJIbHasl; PABEHCTBO U 1ofo6ue QUryp, TpeyrolbHUKOB; Tapalie]bHOCTh U MEPIeHINKYIIPHOCT
HPSAMBIX, YIOJI MEXIY HPSIMBIMU, CAMMETPHUS. OTHOCUTENIBHO TOUKU U NPSAMOIf; AIMHA, pacCTOSIHUE,
BEJIMYMHA YIJIa, IUIOA/b, HEPUMETD;

Hcnonb3oBath GOpMYJIBL: IEPUMETPA H IIOMAAN MHOTOYTOJEHUKOB, JITMHBI OKPY)KHOCTH H IIOLIAN
Kpyra, 00bEMa NpsMOYTOIbHOIrO Mapajuleenune/a;

OneprpoBaTh MOHATHSIMU: IPIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP; UCIIONb30BATh 3TU MOHATUS
JUISL IPEACTABIICHHS JAHHBIX M PELICHHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX IPEIMETOB;

Pewatk 3a1a4n Ha HOBTOPEHNE OCHOBHBIX IMOHATUMN, MIUTFOCTPALIMIO CBA3EH MEXIY Pa3IM4YHBIMU YaCTIMU
Kypca;

BeiGupats MeTos /U1 pelenus 3a1auu;

Pewate 3aaun U3 NOBCETHEBHOM KU3HM;

VerHbiii
or1poc;
ITuceMeHHbIH
KOHTPOJIB;

Vuu.py, Skinacc,
CkaiicmapT

7.16.

HeKapTOB bl KOOpAWHATHI HA
IIJIOCKOCTH.

OneprpoBaTh MOHATHIMH: QUTypa, TOUKA, IPSIMasi, yroJ, MHOIOyT' OJIbHUK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHMI TPEYT OJILHUKH, IPSIMOYT OJIbHBIH TPEYrobHUK, MEANaHa, OMCCEKTPHCa U BBICOTA
TPEYroJIbHUKA, TapajliesIorpaMmM, poMO, PSAMOYTOJIbHUK, KBAJIPAT, TPAreys; OKPYKHOCTb,
KacaTeJbHas; PaBEHCTBO U 10ojj001e GUryp, TpeyroabHUKOB; apaJlIebHOCTh U MEPHEHANKYISPHOCTD
l'lpflMl:]X, yFOH MC)K}ly l'lpS{MbIMl/l, CHMMC’T‘pHﬂ OTHOCHUTEJIBHO TOYKHU U l'lpflMOﬁ; JUIAHA, paccmm—me,
BEJIMYMHA YTJIa, TUIOIIa/lb, ICPUMETD;

Wcnonb3oBath GOpMyJIbl: MEPUMETPA U TUIOMIATH MHOTOYTOJIbHUKOB, IJTMHBI OKPYXHOCTH H IJIOIIAN
Kpyra, 00bEMa npsMOyroJIbHOr 0 Mapajulesenuena;

OneprpoBaTh MOHATHAMU: HPAMOYTOJIbHASI CUCTEMA KOOPUHAT, BEKTOP; UCIIOIb30BATh 3TU MOHATUS
JUISL IPE/ICTABJICHHS JIAHHBIX M PEIICHUS 3a/a4, B TOM YHCJIE U3 APYTUX Y4eOHBIX IIPEIMETOB;

Pewate 3a1a41 Ha HOBTOPEHNE OCHOBHBIX IMOHATHUH, HIUTFOCTPALMIO CBA3EH MEXIY Pa3IN4HBIMU YaCTAMU
Kypca;

BeiOupats MeTo[ IS peleHus 3a1a4u;

Pemats 3a1aun U3 MOBCETHEBHOM KU3HHU,

YcTHbIR
orpoc;
[TucbMeHHbBIH
KOHTPOJIb;

7.17.

Bekrops! Ha mutockocTH

OnepupoBaTs NOHATUAMU: QHUTYpa, TOUKA, IPAMas, yroi, MHOTOyrObHHK, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHUI TPEyrONbHUKH, MPSMOYT OJIbHBII TPEYr ObHHUK, MEMaHa, OUCCEKTPHCA H BHICOTA
TPEYTONbHHUKA, HapaljIesIorpaMM, poMO, IPAMOYTOJIbHUK, KBaPAT, TPAIICIHs; OKPYKHOCTS,
KacaTe/bHAasl; PABEHCTBO H 1000ue (GUTyp, TPeyroIbHUKOB; apalIeIbHOCTh H IEPHEHIHKYISIPHOCTh
MIPSIMBIX, YTOJ MEX/Y IPSIMBIMU, CHMMETpPHs OTHOCUTEIBHO TOUKH M IPAMOIL; JUIHHA, PACCTOSHUE,
BEIMYMHA yTJIa, INIOWA/b, TEPHMETD;

Hcnonp30Bath (GOpMyYJIEL: IEPHEMETPA U IIOMAAN MHOT OyTOJIbBHUKOB, JUIMHBI OKPYXXHOCTH U ILIOIIAIH
Kpyra, 00bEMa IPSMOYTOJIBHOT 0 NTapajUIeIeuIIesa;

OmnepupoBaTh HOHATUSAMU: IPSIMOYTOIbHAsl CUCTEMa KOOPAUHAT, BEKTOP; HCIOIb30BaTh ITH MOHATHS
JUISL IPEACTABIICHHS JAHHBIX H PELICHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX yIeOHBIX IPEIMETOB;

PemnraTs 3a1auu Ha TOBTOPEHHE OCHOBHBIX OHATUH, HILTIOCTPALMIO CBA3EH MEXIY Pa3IMIHBIMU YaCTSIMH
Kypca;

Br16upats MeTox ULl peleH s 3a1a4H;

PemnraTs 3a1a4n U3 HOBCEIHEBHON JKH3HH;

YerHbiit
orpoc;
ITuceMmenHbIi
KOHTPOJIB;

VYuu.py, Sknacce,
CkaiicmapT

Hrtoro o paszeny:




OBLIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME
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Ne | Tema ypoxa KoanuecTBo 4acos
ara DNEeKTPOHHBI
Y
u3yyeHusi | € nudpoBsie
BCEro | KOHTPOJIbHBIE | MPaAKTHYECKHE o0pa3oBarenb
padoThI padoThI HBIC PECYPCHI
1. [[loBrOopeHue Mo TeMe 1 0 0,5 buomorexa LIOK
" " https://lesson.acade]
[TonoGHbIE TPEYTONBHUK. my-
content.myschool.e|
du.ru/02.3/09
2.  [[loBTOpeHue mo Teme 1 0 0,5 bu6morexa LIOK
" eThIpeX yroNbHIKH https://lesson.acade]
. my-
[Inomany reoMeTpuIecKux content.myschool.e
uryp". du.ru/02.3/09
uryp
3. |[loBTOpenwme no Teme 1 0 0,5 butmorexa [TOK
"BrincaHHbIE, OMCAHHBIE U rr;[;pjs:/ /lesson.acade
[ICHTPaIbHBIC YTIIHI". content.myschool.e
du.ru/02.3/09
4.  luaznocmuueckas 1 1 Bubnuorexa LIOK
Konmponvnas paboma. ::;ps:/ /lesson.acade
content.myschool.e|
du.ru/02.3/09
5.  |Onpenenenue 1 0 0,5 Bu6muorexa [JOK
TPHTOHOMETPHYECKHX https://lesson.acade]
~ o my-
q)nyHHH yrios ot 0° 1o content.myschool.e|
180°. du.ru/02.3/09
6. |Omnpenenchue 1 0 0,5 Bubsuorexa LHOK
TPUTOHOMETPUYECKHX 2:;'03:/ /lesson.acadg
3 [e) -
q)ij(uHH yrios ot 0° no content.myschool.g
180°. du.ru/02.3/09
7.  |[Kocunyc u cunyc npsimoro u | 1 0 0,5 bu6morexa [IOK
https://lesson.acade]
TYIIOTO yTJIa.
yHooro yr my-
content.myschool.g
du.ru/02.3/09
8.  |Kocunyc u cunyc npssmoron | 1 0 0,5 bu6morexa [IOK
https://lesson.acade]
TYIIOTO yTJIa. my-
content.myschool.g
du.ru/02.3/09
9. [Teopema KOCHHYCOB. 1 0 0,5 bronnorexa LIOK
(0O606mEHHas) Teopema https://lesson.acade]
my-
CHHYCOB . (¢ pammycom content.myschool.e
OITMCAHHOW OKPY>KHOCTH). du.ru/02.3/09
10. [Teopema KOCHHYCOB. 1 0 0,5 bronnorexa LIOK
(O606ménnas)  Teopema m;ps /lesson.acade
CHHYCOB (¢ pajuycoM content.myschool.e

OIMCAHHOW OKPYXHOCTH).

du.ru/02.3/09




11. |HaxokJaeHHE JUIMH CTOPOH H 0,5 buomiorexa [IOK
BeTHYMH YI7I0B https://lesson.acade]
my-
TPEYTOMILHHKOB. content.myschool.e
du.ru/02.3/09
12. |HaxokJeHHE JUIMH CTOPOH W 0,5 butmiorexa [IOK
BeTMYMH YI7I0B https://lesson.acade
my-
[TPEYTOTBHIKOB. content.myschool.e
du.ru/02.3/09
13. |dopmyna ruromam 0,5 Bubnuorexa [TOK
TPEyrONbHUKA Yepe3 JBe https://lesson.acade|
my-
CTOPOHBI U YTOJI MEX1Y HUMHU. content. myschool e
du.ru/02.3/09
14. |®opmymna miomaau 0,5 Bubnmorexa [JOK
TPEYTOIBHIKA Yepe3 IBE ::;ps:// lesson.acade
CTOPOHBI U YTOJI MEX1Y HUMHU. content.myschool e
du.ru/02.3/09
15. |@opmymna miomaau 0,5 Butmuorexa [JOK
METBIPEX YT OJLHUKA YEPE3 Er0 https://lesson.acade
my-
JIMATOHATIH 1 YOI MOKILY content.myschool.e
HIMU. du.ru/02.3/09
16. |dopmyiia mIomau 0,5 Bubnuorexa [JTOK
HETBIPEX YT OIbHUKA YePe3 ero ::;ps# /lesson.acade
JIHATOHAIII H YOI MOKILY content.myschool.e
HIMH. du.ru/02.3/09
17. [lIpakTryeckoe MpUMEHEHNE 0,5 Butnuorexa [JOK
l0Ka3aHHBIX TEOPEM ::;FJS:/ /lesson.acade
content.myschool.e|
du.ru/02.3/09
18. [[IpakTHyecKkoe MPUMCHEHUE 0,5 Bu6nuorexa [TOK
TOKa3aHHBIX TEOPEM m;ps# lesson.acade
content.myschool.g
du.ru/02.3/09
19. [[IpakTHyecKkoe MPUMCHEHUE 0,5 Bu6nuorexa [JOK
IOKa3aHHBIX TEOPEM https://lesson.acade|
my-
content.myschool.g
du.ru/02.3/09
20. |Konmponsnasn pabomaiel. bubmiorexa [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09
21. |[lonsTHe 0 mpeodpa3oBaHUU 0,5 BuGauorexa LOK
0 106Hs! https://lesson.acade|
my-
content.myschool.g
du.ru/02.3/09
22. |[lonsTHE 0 Mpeodpa3oBaHUU 0,5 Bubnuorexa [JOK

ro00us

https://lesson.acade]
my-
content.myschool.g

du.ru/02.3/09




23. |COOTBETCTBEHHBIC 3JICMEHTBI 0,5 Bubnuorexa [JOK
https://lesson.acade]
M0J00HBIX QUTYp. my.
content.myschool.e
du.ru/02.3/09
24. |CoOTBETCTBEHHBIC 3JICMEHThI 0,5 Butmuorexa [OK
https://lesson.acade]
[0/TOOHBIX (PUTYP.

a buryp .
content.myschool.g
du.ru/02.3/09

25. [Teopema o MpOU3BEICHUH 0,5 Bubnuorexa [TOK
0TPE3KOB XOP/I, TEOpemMa O 2;‘305:// lesson.acade
[IPOM3BEICHUN OTPE3KOB content.myschool.e
CEeKyIIUX, TeOpeMa O KBaJpaTe du.ru/02.3/09
KACATEJIbHOMU.

26. |TeopemMa O NpPOM3BEACHUU 0,5 Bubmorexa [JOK
OTpE3KOB XOpJI, TeOpeMa o https://lesson.acade|

my-
[IPOU3BEJCHUH  OTPE3KOB content.myschool.¢
CCKYIIUX, TeopEMa (0] du.ru/02.3/09
KBaJpaTe KACATEIbHOM.

27. |[I[pumeHeHHe B pelIeHuH 0,5 Butnmorexa [TOK
reoMeTpPUYECKNX 3aj1ad https://lesson.acade|

my-
content.myschool.g
du.ru/02.3/09

28. |[IpuMeHEHHE B pEeLICHUH 0,5 Bu6nuorexa [JOK
EOMETPHYECKUX 33124 ::;F’S:// lesson.acade

content.myschool.e|
du.ru/02.3/09

29. |[IpyMeHEeHHE B pELICHUH 0,5 Bu6nuorexa [JOK
reOMETPHYECKHX 337181 m;ps-/ lesson.acade

content.myschool.g
du.ru/02.3/09

30. |Koumponvnas paboma Ne2 Bu6inoreka [IOK

https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

31. |OmpeneneHue BEKTOPOB, 0,5 Bubnuorexa [JOK
CIIO)KEHHE M Pa3HOCTb rr;[tps:// lesson.acade

y_
BEKTOPOB, YMHOXEHHE content. myschool. ¢
BEKTOpa HA YUCJIO. du.ru/02.3/09

32. |OmpeneneHue BEKTOPOB, 0,5 Bu6inoreka [IOK

CIIO)KEHHE U Pa3HOCTb mtps:// lesson.acade
y_

BEKTOPOB, YMHOXEHHE content. myschool e

BEKTOpa Ha YHCIIO. du.ru/02.3/09

33. |Duznueckuii u 0,5 Bubnuorexa [JOK
PCOMETPUYCCKHIT CMBICIT rr;ttps:/ /lesson.acadg

y_

BCKTOPOB.

content.myschool.g
du.ru/02.3/09




34.

Dusnueckuit u
FEOMETPUUECKUN CMBICT
BEKTOPOB.

0,5

buobaroreka [IOK
https://lesson.acade]
my-
content.myschool.e
du.ru/02.3/09

35.

Pa3znoxenue BeKropa 1o AByM
HCKOJUIMHCAPHBIM BEKTOpaM.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g|
du.ru/02.3/09

36.

Pa3znoxeHue BeKTopa 1o AByM
HCKOJUIMHCAPHBIM BEKTOpaM.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

37.

KoopnnHatel BeKTOpa.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

38.

KoopanHatsl BekTopa.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

39.

CxassipHOE MPON3BEICHNE
BEKTOPOB, €TI0 TIPUMECHEHHE
1T HAXOXKJICHHS JUTUH U
YTJIOB.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.e|
du.ru/02.3/09

40.

Pemenue 3a1a4 ¢ MOMONIBIO
BEKTOPOB.

0,5

bubaroreka IIOK
https://lesson.acade]
my-
content.myschool.e|
du.ru/02.3/09

41.

[IprumeHeHne BEKTOPOB s
[peIIeHus 3a1a9 KHHEMATHKH
1 MEXaHUKA

0,5

bubanoreka LIIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

42.

\Konmponvnasa paboma Ne3

bubanoreka LIIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

43.

TOYCK Ha IIJIOCKOCTH.

JlekapTOBBI KOOpJIMHATB]]

0,5

buobanoreka IIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

44,

'Y paBHEHUE TIPSIMOM.

0,5

bubmmoreka [JOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

45.

'YriioBo#t ko3 durmeHT,
TAaHT€HC yTJia HAKJIOHA,
apasiesbHbIe U

[epIeH INKYIISIPHBIE IPSIMBIE.

0,5

bubmmoreka [JOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09




46.

'Y paBHEHHE OKPYKHOCTH.

0,5

buobaroreka [IOK
https://lesson.acade]
my-
content.myschool.e
du.ru/02.3/09

47.

Haxoxaenue KoopauHAT
TOYeK repecevyeHus
OKPY>KHOCTH U TIPSIMOMA.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

48.

MeTo1 KOOpAUHAT IIPU
[pEIIEHUU TEOMETPUYECKUX
3ajau.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

49.

l1crionb30BaHue METOIA
KOOpJIMHAT B MPAKTUYECKUX
3aagax

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

50.

l1crionp30Banue MeTOIA
KOOp]II/IHaT B HpaKTquCKHX
Bagagax

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

ol.

\Konmponovnasa paboma Ned.

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.e|
du.ru/02.3/09

52.

TIpaBuIbHBIE
MHOTOYT OJIbHHUKH,

0,5

buobaroreka LIIOK
https://lesson.acade]
my-

BBIYVICIICHUC NX DJICMCHTOB.

content.myschool.g
du.ru/02.3/09

53.

Uucno p u nHa
OKPY>KHOCTH.

0,5

bubanoreka LIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

54.

JlmiHa IyTu OKpY>KHOCTH.

0,5

buobanoreka IIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

55.

Panuannas mepa yria.

0,5

buobaroreka IIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

56.

[Tnomane Kpyra u ero
DJIEMEHTOB (CEKTOpa
CEerMCHTA).

0,5

bubmmoreka [JOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

57.

Brruucnenue miomaaei
(bUTyp BKITFOYAFONIUX
PJIEMEHTBI KpyTa.

0,5

bubmmorexa LJOK
https://lesson.acade]
my-
content.myschool.g

du.ru/02.3/09




58.

Brraucnenue miomaaei
(Uryp BKIFOUAIOIINX
PJIEMEHTHI KpyTa.

0,5

buobaroreka [IOK
https://lesson.acade]
my-
content.myschool.e
du.ru/02.3/09

59.

Konmponvnasa pabomaiNes

buobaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

60.

[lonsaTue o IBUKEHUU
[MJIOCKOCTH.

0,5

buobaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

61.

[TapasutenbHbli IEpeHoc,
[MOBOPOT U CUMMETpPHH.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

62.

OcH 1 IEHTPBI CHMMETPHH.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

63.

[Ipocreiimme NpuMeEHEHUs B
peleHnn 3aaad.

0,5

buoaroreka [IOK
https://lesson.acade]
my-
content.myschool.e|
du.ru/02.3/09

64.

TIpoMexyTouHast aTTecTalus

0,5

bubaroreka IIOK
https://lesson.acade]
my-
content.myschool.e|
du.ru/02.3/09

65.

[ToBTOpCHME:"
Pemenue 3anau no teme
[M0100HBIE TPEYT OJIbHUKH "

0,5

bubanoreka IIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

66.

[ToBTOpEHME IO TEME"
UeTblpexyroabHUKH
Jlnomany reoMmeTpu4ecKux

uryp"

0,5

bubanoreka IIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

67.

[ToBTOpEHuUE o Teme"
Teopema CUHYCOB U
KOCUHYCOB'".

0,5

buobanoreka IIOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

68.

M TOroBbIil ypoK.

0,5

bubmmoreka [JOK
https://lesson.acade]
my-
content.myschool.g
du.ru/02.3/09

OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68




YYEBHO-METOAHWYECKOE OBECIIEYEHHUE OBPA30OBATEJ/IbHOI'O ITPOILIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI AJIA1 YYEHUKA

METOAUYECKHUE MATEPUAJIbI AJI1 YYUTEJA

Atanacsu JI.C. ['eomeTrpusi: yueOHUK 115 7-9 Ki1. 0011e00pa3oBaTeIbHBIX
yupexaenuid. — M.: [Ipocsemenue, 2015.

Atanacsia JI.C. M3yuenue reometpuu B 7-9 Kinaccax: METOAMUYECKHAE PEKOMEH AU
s yuutensi. — M.: [Ipocsemenue, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas snexTponnas mkona. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Sanekc. Yueouux» https://education.yandex.ru/home/

«AKmacey . https://www.yaklass.ru/

dokcdopn https://foxford.ru/about

«Cupuyc. Onmaitay . https://edu.sirius.online

MATEPHAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE OGPA30BATEJ/IbBHOI'O ITIPOLIECCA

YYEBHOE OBOPYIOBAHHUE
MynbTUMeIUUHBIA KOMIBIOTEP C IPOEKTOPOM U KOJJIOHKAMHU

HovT6ovku

OBOPYJOBAHME /1 IPOBEJAEHHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIUM

CMapT AO0CKa, IIJIaHII €ThbI


https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://foxford.ru/about
https://foxford.ru/about
https://edu.sirius.online/
https://edu.sirius.online/
https://edu.sirius.online/
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