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INOACHHUTEJ/IbHAA 3AITMCKA

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O KYPCA "MATEMATHKA"

[Mpenmer "T'eomerpus” siBisieTcst pasnenoM kypca "Marematuka'. Pabodass mporpamma 1o
npeamerty "['eomerpusa" nis oOydarommxcs 9 kimaccoB paszpaboraHa Ha ocHoBe DenepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHus ¢ y4€TOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, U
TPagUIMA POCCUHCKOTO O00pa3oBaHMs, KOTOpbIE O0O0ECNEUMBAIOT OBJIAJCHHE KIIOUEBBIMU
KOMIIETEHIIUSIMU, COCTaBIISIOIMMHI OCHOBY Il HEIIPEPHIBHOI'O 00pPa30BaHUs U CAMOPA3BUTHS, a
TaKXKe IEJOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO M  TI03HABATEIBHOIO  Pa3BUTHSA
oOyuatomuxcs. B nmporpamme yureHbl wuiaen W nonoxeHus KoHuenmuu —pasBUTHA
MareMaTHueckoro oopasosanus B Poccuiickoit @eneparun. B snoxy nungposoii Tpanchopmanun
BCeX cdep ueNoBEYECKOH NesATeIbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4yenoBekoM Oe3 0a30BOil MaTeMaTW4eCKOH IMOATOTOBKH. YKe B IIKOJE MaTeMaTHKa CIYXKHT
ONOPHBIM MPEIMETOM ISl M3Y4YEHHUS CMEXHBIX JAUCLUUIUIMH, a I[O0Cji€ IIKOJbl peaabHON
HEO0OXOAMMOCTHIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa30BaHUE, YTO TPEOyeT MOJHOIEHHON 0a30BOM
00111e00pa30BaTeIbHOM MOATOTOBKHU, B TOM YHCJIE U MAaTeMaTHYECKONH. DTO 00yCIOBICHO TEM, UTO
B HAalld JHU pacTéT YHCIO Mpo(eccHii, CBA3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHUEM
MaTeMaTHKHU: U B cepe SKOHOMUKHU, U B OM3HECE, U B TEXHOJOTMYECKUX OOJIACTSX, U JaXe B
ryMaHHUTapHBIX cepax. Takum o0pa3oM, KpyT MIKOIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa MOKET
CTaTh 3HAYUMBIM IIPEIMETOM, PACLIUPSETCS.

[IpakTuueckasi MOJE3HOCTh MAaTEMaTHUKU OOYCIIOBJIEHA TEM, 4TO €€ NPEeIMETOM SBISAIOTCA
(byHIaMeHTaJIbHbIe CTPYKTYpPbI HAIIEro MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIWYECTBEHHbBIE
OTHOLIEHMSI OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEIOCPEACTBEHHOM ONBITE, 1O JAOCTAaTOYHO
CJIOKHBIX, HEOOXOAMMBIX JJsi Pa3BUTUS HAyUHBIX M MNPUKIAAHBIX HAed. be3 KOHKpEeTHbhIX
MaTeMaTUYeCKUX 3HAHUW 3aTPYyAHEHO MOHMMAaHHWE MPUHIMUIIOB yCTPOWCTBA M HMCHOJIb30BAaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEpHpeTalus pa3HOOOpa3HOW COLMAIBHOM,
HKOHOMUYECKOM, MOIUTHYECKON MH(popManuu, Manodp(eKTUBHA OBCEIHEBHAS MpaKTUYECKas
JeSATENbHOCTh. KakqoMy YeIoBEeKy B CBOEH JKHM3HM IPUXOAWUTCS BBINOIHATH Pacd€Thl U
COCTaBJISITh AITOPUTMBI, HAXOJIUTh U MPUMEHITH (OPMYJIbI, BIAJETh MPAKTUUECKUMHU NPUEMaMU
TreOMETPUYECKUX M3MEPEHHH M MOCTPOEHMH, YMTaTh MH(POPMALUIO, MPEACTABICHHYIO B BUJE
TabJuL, JAWarpaMM U TpapuKoOB, JKUTh B YCIOBHUSX HEONPEAECNEHHOCTY U TIOHHUMATh
BEPOSITHOCTHBIH XapakTep CiydyaifHbIX COOBITHH.

OaHOBpEMEHHO ¢ paciiupeHueM chep IpUMEHEHUS MaTeMaTHKN B COBPEMEHHOM OO0IIECTBE BCE
Oosee BaXHBIM CTAaHOBUTCS MAaTEeMAaTHUYECKUH CTWIb MBIIJICHUS, TPOSBIAIOLIMNACA B
onpeaenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce u3yueHuss MaTeMaTUKH B apceHall IpUEMOB U
METO/I0OB MBILIJIEHHUS YEIOBEKa €CTECTBEHHBIM OOpa3oM BKIIOYANOTCS MHIAYKIMS U ACTYKIMS,
00001IeHHe W KOHKpEeTH3allus, aHajdu3 U CHHTE3, KilaccuuKamuss W cucTeMaTH3anus,
abctparupoBaHue M aHanorus. OOBEKTh MaTeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MMOCTPOEHHM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (popMynupoBaTh, OOOCHOBBIBaTh M JIOKa3bIBaTh CYKJCHHS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOe MbIlUieHne. Benymias poib NpHUHAUIEKUT MaTeMaThke U B (OPMUPOBAHUU
ITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHUS U BOCIIMTAaHUM YMEHUI E€HCTBOBATh 10 3aJaHHBIM
aJIropuTMaM, COBEpUICHCTBOBATh M3BECTHBIE U KOHCTPYHMpPOBaTh HOBbIE. B mporecce pemieHus
3aJa4 — OCHOBOM yueOHOH NesATeTbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKkKe
TBOpYECKasl U MPUKIIaHAS] CTOPOHBI MBIIIIJICHUSI.

OOyuenne MaTeMaTuke Ja€T BO3MOXKHOCTH pa3BUBAaTh Yy OOyYalIUXCs TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO pedb, YMEHHE OTOMpPATh Haubosee MOAXOSIINE A3bIKOBHIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelcTBa JUIs BBIPAKEHUS CYXKIEHHUM W HaIATHOIO HX
IPECTaBICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM 00I1IeH KyJIbTYPBl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 0011Iee
3HAaKOMCTBO C METOJAaMH MO3HAHUs JEHCTBUTENBHOCTH, IPEICTABICHUE O IPEIMETE U METOAax



MaTeMaTUKH, WX OTJIIMYUN OT METOAOB APYIMX €CTECTBEHHBIX M TyMaHHUTapHBIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHUSI MaTEMaTUKU JJI PEUICHUsI HayYHBIX U NMPUKIAJAHBIX 3a1a4. Takum
o0pa3om, MaTeMaTHueckoe o0pa3oBaHHe BHOCUT CBOM BKJIal B (hOpMHUpOBaHHE O0IIEH KYIbTYPhI
YeJI0BEKa.

N3yyenne MaTeMaTHKH TaKXe CIOCOOCTBYET JCTETHUYECKOMY BOCIHUTAHHMIO YEJIOBEKa,
MOHUMAHUIO  KpPacoThl W  U3SAMIECTBA MaTEMAaTHYECKUX  PACCYKJICHHUM, BOCHPHUSITHIO
FeOMEeTPUUECKUX POPM, YCBOCHHIO HI€U CUMMETPHUHU.

HE/JIU U3YYEHUA YYEBHOTI'O KYPCA "TEOMETPUA"

«MareMaTHKy yK€ 3aT€M YUUTh HaJ0, UTO OHA YM B HOPSAAOK IPUBOJUT», — IHUCANl BEIUKUN
pycckuii ydyensli Muxaun BacuibeBud JIoMmoHOCOB. I B 3TOM COCTOMT OJHA W3 JABYX IIEJIeH
00y4eHHsl T€OMETPUU KaK COCTaBHOW YaCTHM MaTEMAaTHKU B IIKOJIE. DTOH LENH COOTBETCTBYET
JoKa3aTeNbHasl TMHUS pernoaaBanus reometpun. Crenys npeacTaBieHHON padoyeil mporpaMmme,
HauMHasg C CEeAbMOrO Kjacca Ha YypOKax TIeoMeTpUuM OOydaroluiicss y4WUTCS HPOBOJIUTH
JIOKa3aTelIbHbIE PACCYXKACHUS, CTPOUTh JIOTMUECKHE YMO3aKIIFOUEHHS, JOKa3blBaThb HCTUHHbBIC
YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIEHUS OT «IIPOTUBHOIO»,
OTNIMYATh CBOWMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE YTBEPKICHUSA. YUCHUK,
OBJIAJICBIIMI UCKYCCTBOM pacCyaaTh, OyJeT IPUMEHSATh €r0 U B OKPY’KAIOLIEH JKU3HHU.

Kaxk nucan reomerp u neparor Urops @enoposud Lllapeirus, «imoapMu, HOHUMAKOLIUMHU, YTO
TaKoe€ J0Ka3aTelbCTBO, TPYJHO M JaXe HEBO3MOXKHO MaHUIYJUpoBaTh». M1 B 3TOM cocTouT
BAKHOE BOCIIUTATEIbHOE 3HAYEHHE M3YUYECHHS T€OMETPHUU, MPUCYIIEC UMEHHO OTEUECTBEHHOM
MaTeMaTU4yeckoil mkosie. Bmecre ¢ TeM aBTOpbI IPOrpaMMbl IPEJOCTEPETAIOT YUUTENS OT
U3IHUIIHETO (popMann3mMa, 0coOOEHHO B OTHOILIIEHUH Haval U OCHOBaHUH reomeTpun. OpaHiry3ckuit
MareMatuk JKan [IpeoHHE 10 3TOMYy MOBOJY BbICKa3ajics Tak: «UTo kacaercs NEIUMKaTHOU
po0OJIeMbI BBEJICHUS «aKCHOMY, TO MHE Ka)KeTCsl, YTO Ha MEPBBIX MOPaxX HYKHO BOOOIIE H30erath
MPOU3HOCUTH caMO 3T0 cioBo. C JApyroil e CTOpPOHBI, HE cleAyeT YIyCKaTb HH OJHOUN
BO3MOKHOCTH J1aBaTh MPUMEPHI JJIOTMYECKHUX 3aKJIIOUEHUH, KOTOpbIE Ky/1a B OoJblIel Mepe, ueM
ujesi aKkCHUOM, SIBISIOTCS HWCTUHHBIMU M €IMHCTBEHHBIMHM JIBUTaTENsIMU MaTeMaTHUYECKOTO
MBIILIEHUSD.

Bropoii nenplo nM3ydeHHs T€OMETPHUM SIBIISIETCS MCIIONb30BaHHE €€ KaK MHCTpyMEHTa IpH
PELICHNH KaK MaTeMaTUYECKUX, TaK U MIPAKTUYECKUX 3a7a4, BCTPEUAIOIINXCS B PEAIbHOM KU3HH.
OKOHYMBIIMH KypCc T€OMETPUM UIKOJBHUK JIOJDKEH OBbITh B COCTOSHUU OINPEAEIUTh
TeOMETPUUECKYI0 (DUTYpy, OMHUCATh CIOBAaMH JIaHHBIM 4YepTEX WM PUCYHOK, HAWTU TUIOIIA/b
3€MEeJIbHOTO Y4YacTKa, pacCYuTaTh HEOOXOIMMYIO JUIMHY OINTOBOJIOKOHHOTO Kalenst Win
TpeGyeMble pa3Mepbl rapaka Juis aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpPasi, BBIYMCIUTEIbHAS
JUHUS B M3Y4YEHMM TeoMeTpuu B IKoje. JlaHHas mpakTudeckas JMHUS SIBISIETCS HE MEHee
BaxHOM, yeM nepBas. Emé [lnaton npeanuceiBai, utoObl «rpaxkaane [IpekpacHoro ropoaa HA B
KOEM CiIy4yae He OCTaBJISUIM T€OMETPHIO, Be/lb HEMAJOBAXKHO Ja)Ke M0O0YHOE €€ MPUMEHEHHE —
B BOGHHOM JIEJIE /13, BIIPOYEM, U BO BCEX HAYKaX — JUJIS JIYYILErOo UX YCBOEHHUS: MbI BEJb 3HAEM,
Kakasi OecCKOHEeYHas pa3Hulla CYIIECTBYET MEXJy YeTOBEKOM MPHYACTHBIM K T€OMETPUH U
HEMpPUYACTHBIM». JIJIi 3TOrO Y4YMTEN0 pEeKOMEHAyeTcs MOAOUpaTh 3ajauyd MPaKTUYECKOTro
XapakTtepa Uil pacCMaTpUBAeMbIX TEM, YUUTh JE€TeH CTPOUTh MaTeMaTHUECKHUE MOJIENIN peabHbIX
JKU3HEHHBIX CUTyallud, MPOBOJUTH BBIUMCICHUS U OLEHUBATh aJEKBATHOCTh IOJYyYEHHOIO
pesynbrata. KpaiiHe BaKHO TOAYEPKUBATH CBSA3M TE€OMETPUH C JIPYTUMH TMpPEIMETaMU,
MOTHUBUPOBATh  MCIIOJB30BaTh  ONpEACNCHHS  TIeOMETPUYEeCKUX  (GUryp U TOHSATHI,
JEMOHCTPUPOBATh PUMEHEHHUE TOJTYyUYEHHBIX YMEHUH B (M3MKe U TEXHUKE. DTH CBsI3U Haubosee
SApKO BUAHBI B TeMax «BekTopb», « TpUroHoMeTpruueckiue COOTHOLIEHUs», «MeTo KOOpAUHAT
u «Teopema ITucdaropar.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yueOHOMY TUTaHy B 9 Kiacce m3ydaercst yueOHbIi Kype «I eomeTpusi», KOTOpbIi
BKIIIOUAET CIEAYIONIME OCHOBHBIC pa3fenibl coaepxkanus: «['eomerpuyeckue QGUTypsl UM HX



CBOMCTBa», «M3MepeHne TeOMETpPUYECKUX BEJIMYUH», a Takke «/lekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTope», «/IBmwkenus miockoct» U «IIpeobpazoBanus momoOusy. YueOHbIH
IUIaH IPeIyCMaTpUBaeT U3y4eHHEe TeOMETPUU Ha 6a30BOM YPOBHE UCX0/s U3 68 yueOHbIX 4acoB
B yU4E€OHOM Tofy.

COJAEPXAHUE YYEBHOI'O KYPCA "TEOMETPUA"

Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U T€OpeMa CUHYCOB. PellleHne nmpakTuuecKux
3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pa3zoBanue nonodus. [logobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoM3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bekrtop, mnauHa (MOIysb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbI, IPOTHUBOIOJOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy HaJ
BEKTOpaMH. Pa3iioxkeHue BeKTopa 110 IBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopamHaTel BEKTOpA.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKACHUS JJIMH U YTJIO0B.

JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH. YPaBHEHUS MPSAMOM M OKPYKHOCTH B KOOpJWHATAX,
MIepECEUCHHNE OKPYKHOCTEHN U MpAMbIX. MeTOJ KOOpAMHAT U €ro MIPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJibHUKHU. J[ilnHAa OKpy»)HOCTU. I'paaycHas W paguaHHas mepa yria,
BBIYMCIICHHE JIIMH AYT OKpyxHocTell. [nomanp kpyra, cekTopa, CerMeHTa.

JIBKeHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpuH (uryp (3JIeMEHTapHBIC MPEACTABJICHHS).
[TapannensHbiii nepeHoc. [loBopoT.

IIJTAHUPYEMbBIE ObPA30BATEJ/IbHBIE PE3YJ/IbTATbI

OcBoenue yueOHOTO mpenaMeTa «l'eoMeTpus» TOJKHO 00ecrieuynBaTh JOCTH)KCHHE Ha YPOBHE
OCHOBHOT'O 0011er0 00pa30BaHUs CIEIYIOUUX JIMYHOCTHBIX, METAPEIMETHBIX M MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pE3yNbTaThl OCBOEHHUS TMPOTpaMMbl ydeOHOTrO Tmpeamera «l'eomeTpus»
XapaKTEPU3YIOTCS:

IMaTpuoTHYeCcKOe BOCIMTAHME:

MPOSIBJICHUEM MHTEpPEca K MPOLLIOMY M HACTOSLIEMY POCCUMCKOM MaTEMAaTUKH, LIEHHOCTHBIM
OTHOIIEHWEM K JOCTH)KEHUSM POCCUMCKUX MAaTeMaTUKOB M POCCHUMCKOM MaTeMaTU4YeCKOM
IIKOJIbI, K HCIIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

IpaxkjaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHINIOJHEHHIO OO0S3aHHOCTEW TpakJaHWHA U peaju3alid €ero Ipas,
MPEACTABICHHEM O MaTeMaTHYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYP,
SBIIGHUH, TPOILEAYp TPakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCH U Tp.); TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHIKEHUN
HayKH, OCO3HAaHHEM BaXKHOCTH MOPAJIb- HO-3TUYECKUX IIPUHLHUIIOB B AEATEIBHOCTH YUYEHOTO.

TpynoBoe Bocniutanue:

YCTaHOBKOM Ha AaKTUBHOE YYaCTHE B PEIICHUH NPAKTUYECKUX 33Ja4 MaTeMaTUYECKON
HaIPaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSHKEHUU BCEH
YKU3HU JJIs yCTeNTHON MPpo(decCHOHATBEHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUIA;

OCO3HaHHBIM BBIOOPOM M TIOCTPOCHHUEM WHIUBUIYyAIBHOW TpPAaeKTOpUU OOpa3oOBaHHsS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHME!



CIIOCOOHOCTBIO K SMOI[MOHAJBHOMY UM ACTETUYECKOMY BOCHPUATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, pacCyKJICHUI; YMEHUIO BUJETh MAaTEMATHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTalllel B JESITeIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IpeAcTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEIIOBEKa, MPHUPOABI U OOIIECTBA, NOHUMAaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUMMOCTH JIJIs1 pPa3BUTHUS LIUBUIIU3AIUY;

OBJIaJICHHEM $I3bIKOM MAaT€MaTUKH U MAaTeMaTHYEeCKOW KYyJbTYypOil Kak CpPEeJCTBOM IO3HAHMS
MUpa;

OBJIaJICHHEM MPOCTEHUIIIMMH HaBbIKAMU HCCIIEIOBATENILCKON JAESITEIbHOCTH.

dusnueckoe BocnuTaHue, (GOPpMUPOBAHHE KYJIbTYPbl 310POBbS H JIMOLIMOHAJIBHOIO
OJ1aronmoJryymsi:

TOTOBHOCTHIO NMPUMEHSTh MAaTEMAaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBA, BEICHUS
3I0pOBOT0 00pasa >KU3HH (3A0POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
peryisipHasi Gu3ndecKas akTUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, TPU3HAHIEM CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe
IpaBa Jpyroro 4ejioBeka.

JK0JI0THYEeCKOe BOCIIUTAHHE:

OpUEHTAIlMe Ha TPUMEHEHHWE MATEMaTHYECKUX 3HAHUM JUIsl pelieHus 3agad B 00J1acTu
COXPAHHOCTH OKpYXalolle Cpeibl, MIaHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCIEACTBUM JUIsl OKPY’KaIOIIEl cpebl;

OCO3HaHHEM TTI00aIbHOrO XapaKTepa SKOJIOTHYEeCKUX MPpoOieM U MyTel X peuieHHs.

JInuHoCcTHBIE  pe3yJbTaThl, o0ecrmeyMBalOlMe aJanTalui  ol0ydamlierocs K
H3MEHSIOIMMCS YCJI0BUSM COUMAIBLHOI M NPUPOAHON Cpeabl:

¢ TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSIX HEONPEACNEHHOCTH, TIOBHIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JACITeTLHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
JIPYTHX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM AESITENFHOCTH HOBBIC 3HAHUS, HABBIKH U
KOMITETSHITIH U3 OIBITA APYTHX;

¢ HEOOXOJUMOCTHIO B JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hclie (OpMyIUPOBATH UIEH,
MTOHSTHSI, TUTIOTE3BI 00 00BEKTaX U SBJICHUSX, B TOM YHCJIC paHEee HEe U3BECTHBIX,
OCO3HaBaTh ACPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BHTHE;

¢ CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYAITHIO KaK BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTHPOBATH IIPUHUMACMbBIC
pelieHus u AecTBUs, GOpMyIHpPOBATh U OLIEHUBATh PUCKU U TIOCIIEICTBUSA,
(hopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOrpaMMbl yueOHOTo npeamera «I'eomeTpusi»
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCANbHBIMU NOZHABAMENbHBIMU OClICNEUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OCLiCMEUSMU u
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLICTNEUIMU.

1) Vhusepcanvhvie noznasamenvuule oelicmsust obecnewusarom @opmuposarue 0a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcs (0C8oeHUue Memooo8 NO3HAHUS OKPYHCAIWe20 Mupd,
NPUMEHeHUe J102UYeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHuil pabomams ¢ ungopmayuel).

basoBble Jiornueckue 1eMCTBUSA:

* BBIABIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKN MaTEMaTHUECKUX OOBEKTOB,
MOHATHUH, OTHOILICHUH MEXy OHATUSAMH; (POPMYIUPOBATH ONpEAETICHUS OHATHIH;



YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCUDUKALIMH, OCHOBAHUS AJIS1 0000LICHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOIUMOIO aHAIN3a;

 BOCIIPMHUMATb, (POPMYJIMPOBATh U IPEOOPA30BBIBATH CYKJICHHS: YTBEPAUTEIbHbIE U
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBIABIIAITH MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEYHUs B (aKTaXx,
JAHHBIX, HAOIOICHUAX U YTBEPXKICHUAX; PEAaraTb KpUTSPUH JUIS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

e JIENIaTh BBIBOJIbI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETyKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30MpaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM (IIPSIMbIE U OT IPOTUBHOIO),
IIPOBOJIUTH CAMOCTOATENIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMaTUYECKUX (aKTOB,
BBICTPAaMBATh ApPIyMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL; 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh cr1ocol peleHus yueOHoH 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peleHusl, BBIOUpaTh Hanbos1ee NOAXOAAINM ¢ Y4ETOM CaMOCTOATENBHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS:

* ICTIOJIL30BATh BOMPOCHI KaK HCCIICIOBATEIILCKII HHCTPYMEHT TIO3HAHHS,
(bopMyIHpPOBATh BOMPOCHI, GPUKCUPYIOIINE TIPOTUBOPEUHUE, TPOOIIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATh HCKOMOE U JaHHOE, (JOPMUPOBATH THITOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUE;

e IIPOBOJIMTH 10 CAMOCTOSTEIHHO COCTABIICHHOMY TUIAHY HECJIOKHBIA IKCIIEPHUMEHT,
HeOO0JIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

¢ CAMOCTOSITENEHO (POPMYITUPOBATH 000OIIEHNUS U BHIBOBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, KCCIICIOBAHNUS, OIICHUBAThH JJOCTOBEPHOCTH IMOTYUYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M 000OOILEHNUIH;

® [IPOrHO3HUPOBATE BO3MOKHOC PAa3BUTHUEC ITPOLCCCA, a TAKIKC BbIABUTaTh NPCAIIOJIOKCHHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanueii:

e BBISIBJISITH HEJJOCTATOUHOCTh U M30BITOYHOCTH MHPOPMAINH, JaHHBIX, HEOOXOIUMBIX JJIs1
pellIeHns 3a/1a4y;

e BEIOMpaTh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALIHIO
Pa3NUYHBIX BUAOB U (OPM NPEICTABICHHUS;

e BEIOMpaTh GopMy IpeacTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATh peliaeMble 3a1a9u
cXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHAIUAMU;

e OLICHUBATh HAAEKHOCTh MHPOPMALIMH 110 KPUTEPHSIM, MTPEITIOKEHHBIM YUUTEIEM UITU
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

2) Yuueepcanvuvie KOMMYHUKAMUGHBLE Oelicmeus.  0becneuusarom  cQopMupo8aHHOCmb
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
OO01menne:

e BOCIIPUHUMATh ¥ POPMYIIUPOBATH CYXKIAECHHS B COOTBETCTBUHU C YCIOBUSAMU U LIETSIMU
00I1IeHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUSA 110 XOAY PELICHU 3a1a4i, KOMMEHTUPOBAThH
IIOJIyYEHHBIN pe3yJIbTaT;



e B X0J1¢ 00CYKJIEHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 0OCYKIA€MOM TEMBI, TPOOJIEMBI,
pelaemMoii 3a/1a4u, BRICKa3bIBaTh UJICH, HAIICJICHHbIE HA MIOMCK PEIICHUS;
COIOCTABIISITH CBOU CYKACHHS C CY>KACHUSMHU APYTUX yYaCTHUKOB JHAJIOTA,
oOHapy>KUBaTh pa3IMYMe U CXOJICTBO MO3HIINI; B KOPPEKTHOU (hopme (popMyInpoBaTh
Pa3HOTIACHSs, CBOM BO3PAKCHUS;

e IPECTABIIATH PE3YJIbTATHI PELUICHUS 33auH, SKCIIEPUMEHTA, UCCIICIOBAHNUS, IIPOCKTA;
CaMOCTOSTENILHO BHIOMPATh (OpPMAT BBICTYIUICHUS C YIETOM 3a/1a4 MPE3CHTAINN U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

e IOHUMATh U MCIIOJIb30BaTh MMPEUMYIECTBA KOMaHIHOW ¥ UHAMBHLYyaJIbHON paboThI pu
peleHrH yU4eOHbIX MaTeMaTHYECKHX 33/1a4;

e IPUHUMATH IEJIb COBMECTHOH JIeATENFHOCTH, TUIAHUPOBATh OPTaHU3aLUI0 COBMECTHOM
paboThI, pactpenelsaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC U
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkKIeHHUS, 0OMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U JIp.);

e BBITIOJIHATH CBOIO YaCTh pabOThI U KOOPJAUHUPOBATH CBOM JICHCTBUS C PYTUMH YICHAMH
KOMaH/Ibl;

e OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN TPOIYKT [0 KPUTEPUSIM,
cOpMyITHMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvhvie pecyniamugnble Oeticmeust 0becneyusarom @GopmMupo8anue CMbiCIO08bIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aITOPUTM pELIeHMs 3a/add (WIM €ro 4acTb), BHIOMpPATh
crnoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUHU.

CaMOKOHTpPOJIb:

e BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIecca M Pe3yIbTara petieHHs
MaTeMaTHYCCKOM 3a1a9Hu;

e IPEIBUETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB, HAMIEHHBIX OITHOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBHE PE3yJIbTaTa AEATEIBHOCTH MOCTABICHHOM LIEJIN U YCIIOBHSIM,
OOBSICHSITH MPUYNHBI JOCTHKCHUSI U HETOCTIKEHUS 1IeJTH, HAXOIUTh OLITHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne yuebHoro kypca «I'eomerpus» Ha ypoBHE OCHOBHOT'O 001IEr0 00pa3oBaHusl T0JIKHO
o0OecrieunBaTh JOCTHKEHHUE CIEAYIOLIUX MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTaTOB:

e 3HAaTh TPUTOHOMETpHUUYECKHE (QYHKIIUU OCTPHIX YIJIOB, HAXOJUTH C UX MOMOIIBIO
Pa3NIUYHbIC 3JIEMEHTHI PSAMOYTOJIBHOTO TPEYTOJbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIbKYJISTOPA) JUIMHBI M YIJIbI JUIS
HETaOIUYHBIX 3HAYEHUH.

o [Tonb30BaThes hopMynamMu MPUBEACHUSI I OCHOBHBIM TPUTOHOMETPHUUECKUM
TOKI€CTBOM JUIs1 HAXO0XKIACHUS COOTHOLIECHUN MEXIY TPUTOHOMETPUUECKUMHU
BEIIMYUHAMU.



« Mcnionb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUUIsl HAXOKIEHUS Pa3JINYHbIX 3JIEMEHTOB
TPEYIroJbHHUKA («PELIEHUE TPEYTOJBbHUKOBY ), IPUMEHSTh UX IPU PELICHUU
TFE€OMETPHUYECKUX 3a1a4.

e BianeTs noHATHAMEU peoOpa3oBaHMs 10100, COOTBETCTBEHHBIX 3JIEMEHTOB
MoA0OHBIX uryp.

e [lonp30BaThCs CBONCTBAMU MOJO0US IPOU3BOJIBHBIX (PUTYP, YMETh BEIYUCIATH JUTHHBI U
HaXOJAUTh YIJIbl y MoJ00HBIX (puryp. [IpuMeHsaTh CBOMCTBA MOAOOMS B IPAKTUYECKUX
3a1ayax.

e YMeTh NPUBOIUTH IPUMEPHI MOAOOHBIX QUTYP B OKPY’KAIOIIEM MHPE.

o [Tonb30BaTbCs TEOPpEMAMU O POU3BEACHUHN OTPE3KOB XOPJ, O IPOU3BEACHUHN OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

o [lonp30BaThCsl BEKTOPaMHU, TOHUMATh UX T€OMETPUYECKHUIA U (PU3UUECKUI CMBICT,
IIPUMEHSATh UX B PELICHUH T'€OMETPUUECKUX U (PU3MUECKUX 3ajjau.

o [IpuMEHATH CKaNAPHOE IPOU3BEIECHUE BEKTOPOB JUIsl HAXO0XKICHUS JJIMH U YTJIOB.

o [Tosib30BaThCA METOIOM KOOPIMHAT HA MIJIOCKOCTH, IPUMEHSATH €T0 B PEIICHUN
F€OMETPUYECKHUX U IIPAKTUYECKUX 3a]1a4.

e BrageTs NOHATUAMM NPAaBUIBHOIO MHOTOYT'OJIBHUKA, IJIMHBI OKPYKHOCTH, JUTMHBI AYTH
OKPY’KHOCTH Y paJIMaHHON MEPBI yTIila, YMETh BBIYUCIIATH IUIOMAb KPyTa U €ro
qyacTei.

o [IpuMEHATH NOJyYEHHBIE YMEHMS B IPAKTUYECKHX 3a]1a4ax.

e HaxomuTh ocu (WJ1n LEHTPbI) CUMMETPUU (QUTYD, IPUMEHSTh ABUKEHUS IIJIOCKOCTU B
MIPOCTEUIINX CITyYasix.

o [TpuMEHATH MOIy4YEHHBIE 3HAaHHSI HA ITPAKTUKE — CTPOUTHh MATEMaTU4YECKUE MOAEIH IS
3a/1a4 PeAIbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOINE BEIYUCIICHHSI C IPUMEHEHUEM
10100Usl U TPUTOHOMETPUYECKUX QYHKLUH (110JIB3YsICh, T1€ HEOOXOAUMO,
KaJIBKYJISITOPOM).



TEMATHYECKOE IINIAHUPOBAHUE

No HaunmeHnoBaHue pa3iesioB u KoauuectBo yacon Hdara Buasl gesiTeIbHOCTH Buapl, JIeKTPOHHbIE
n/m | TeM NpOrpaMmbl H3Y4YeHHs (opmbI (undposbie)
BCEro | KOHTPOJILHbIE | IPAKTHYECKHE KOHTpO.IS oGpasoBaTelbHbie
padoThl padoTsl pecypcbl
Pa3nen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PelieHue TpeyrojibHUKOB.

1.1. | Onpenenenne DopMynHpoBaTh ONPEETCHIS TPUTOHOMETPUUECKUX (DyHKIUI TyIBIX H MPSMBIX YTJIOB; VerHsrit Vun.py, Sxiacc,
TPUTOHOMETPHYECKHX (DYHKIIUN BbIBOAUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C pajilyCOM OIMCAHHON OKPY>KHOCTH); PemaTs oI1poc; CxkaiicMapT
yriioB ot 0° 1o 180°. TPEYTOJIbHUKH; TTucpMeHHBIiI

Pemath npakTHuecKue 3a1a41, CBOASIINECS K HAX0XKIEHHUIO Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKAX; KOHTpOJIb;

1.2. | KocuHyc u CHHYC HPSIMOTO | DopMyIMPOBATH OHPE/IEICHHS TPUTOHOMETPHUECKIX QYHKIMIT TYIBIX U IPSAMBIX YIJIOB; VerHblit VYun.py, Sxnacc,

TYIIOTO yria. BBIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paJiilyCOM OIIHCAaHHO! OKPY>KHOCTH); Pemarth ompoc; CxkaiicmapT
TPEYTOJNILHUKH; TTuceMeHHBIi
Pemath npakTHYECKHE 3a1a41, CBOASIIINECS K HAXOXKICHHUIO Pa3INYHBIX JIEMEHTOB TPEYTOJIBHUKAX; KOHTPOJIB;

1.3. | Teopema KOCHHYCOB. DopMynHpOBaTh ONPEETCHHS TPUTOHOMETPUUECKUX (YHKIHI TyIBIX H NPSIMBIX YTJIOB; VerHbrit Vun.py, Sxinacc,
(O606mEnHas) TeOpeMa BBIBOUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C paJiilyCOM OIIHCAaHHON OKPY>KHOCTH); Pemarth ompoc; CxkaiicmapT
CHHYCOB (¢ paanycom TPEYTOJNILHUKH; TTuceMeHHBI
OITHCAaHHOU OKPY)KHOCTH). Pemath npakTHYECKHE 3a1a41, CBOASIINECS K HAXOXKICHHUIO PA3INYHBIX DJIEMEHTOB TPEYTOJIbHUKAX; KOHTpOJIB;

1.4. | HaxoxaeHue JUIMH CTOPOH U DopMyIHpPOBATH OMPEACTICHIS TPHTOHOMETPUYECKUX (YHKIHH TYbIX U MPSIMBIX YIIIOB; VYerHbiit Vun.py, Sxiace,
BEJIMYUH YIJIOB TPEYTOJIbHUKOB. BrIBoAUTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C pajiiyCOM OIMCAHHOU OKPY:KHOCTH); Pemarts oI1poc; CxkaiicMapT

TPEYTONbHUKH; TInceMenHbIiH
Pemath nmpakTHYeCKHE 3a1a41, CBOASIINECS K HAXOXKICHHUIO Pa3IUYHBIX DJIEMEHTOB TPEYToJbHUKAX; KOHTPOJIB;

1.5. | ®opmymna moman DopMyHpPOBaTh OIPEETCHHS TPHTOHOMETPUUECKUX (DYHKIHI TYIBIX M NPSIMBIX YTJIOB; VerHbrit VYun.py, Sknacc,
TPEYTOJIbHUKA Yepe3 IBe BBIBOIUTE TEOpEMY KOCHHYCOB U TEOpEMY CHHYCOB (C paJiilyCOM OIIHCAaHHON OKPYKHOCTH); Pemath orpoc; CxkaiicmapT
CTOPOHEI H YTOJ MEXKITY HIMH. TPEYTOJIbHHUKY; InceMeHHbI

Pemath npakTHYECKHE 331291, CBOSIINECS K HAXOXKICHHIIO PA3INYHBIX JIEMEHTOB TPEYTOJIBHAKAX; KOHTpOJIB;

1.6. | ®opmyuna miomau DopMyIMPOBATH OHPE/IEICHHS TPUTOHOMETPHUECKIX (DYHKIMMIT TYIBIX U MPSAMBIX YIJIOB; YerHblit VYun.py, Sxnacc,
YeThIPEXYTOIbHIKA Yepe3 ero BrIBoAUTH TEOpEMY KOCHHYCOB U TEOpEMY CHHYCOB (C pajiilyCOM OIMCAHHO! OKPY:KHOCTH); Pemats ompoc; CkaiicmapT
JIMArOHATIU U YTOIl MEKIY HUMH. TPEeyroJIbHUKY; INucemenusIit

Pemath nmpakTHYECKHE 3a1a41, CBOASIINECS K HAXOXKICHHUIO PA3IUYHBIX DJIEMEHTOB TPEYToJbHUKAX; KOHTPOJIB;
1.7. | Ilpakruaeckoe npuMeHEHHE DopMynHpOBaTH ONPENEITCHHS TPHTOHOMETPUYECKUX (DYHKIHI TYIBIX M MPSIMBIX YTJIOB; VeTHbrit Vun.py, Sknacc,
JIOKa3aHHBIX TEOPEM BrIBoAUTH TEOpEMy KOCHHYCOB U TEOPEMY CHHYCOB (C pajiilyCOM OIHCAHHOU OKPYKHOCTH); Pemats ompoc; CkaiicmapT
TPEYTONbHUKH; IIncemenHbIi
Pemath npakTHYECKHE 33141, CBOIIIINECS K HAXOXKICHHUIO PA3INYHBIX JIEMEHTOB TPEYTOJIbHUKAX; KOHTPOJIB;
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Paspnen 2. IIpeoGpasoBanue nogo0us. MeTpuyeckue COOTHOIICHUS B OKPYKHOCTH




2.1. | Houstre o npeodpazoBaHuu OcBauBath MOHATHE MPEOOPA30BAHHS OJO0H; VerHbiit Vun.py, Sxiacc,

oA00us. HccrnenoBaTh OTHOIIECHHE JMHEHHBIX 3JIEMEHTOB (DUTYp MPH MPe0oOpa30BaHUHU OI00HUS; orpoc; CkaiicmapT
Haxozautb npuMepsl Ho100us B OKPYKaIoIlel 1eHCTBUTEIbHOCTH; TTucpMeHHBI#I
BBIBOAUTH METpUYECKIE COOTHOIICHHS MEXKITY OTPE3KaMH XOPJ, CeKYIIUX H KacaTeIbHBIX ¢ KOHTpOJIb;
HCIOJB30BaHUEM BITCAHHBIX YIJIOB M IOJOOHBIX TPEYTOIbHHUKOB,;
Pemath reomMeTpuyeckue 3a1auy M 3a1a4H U3 PeabHON XKU3HU C UCIIOJIB30BAHUEM MTO00HBIX
TPEyroJIbHUKOB;

2.2. | COOTBETCTBEHHBIE DIEMEHTBI OcBauBath NMOHATHE Pe0OPa3oBaHUs MOA00MS; Verubiit Vuu.py, Sxnacc,

HOJ00HBIX (Uryp. HccnenoBaTh OTHOIIEHHE TMHEHHBIX 3JI€MEHTOB (QUTYp IPH PeoOpa30BaHUU 000U, 0IIpoc; CkaiicmapT
Haxozxuths npuMeps! HOI00US B OKPY KaIOIel TeHCTBUTENEHOCTH; INucemenusIi
BrIBOAUTH METpUYECKHE COOTHOMICHUS MEXIY OTPe3KaMH XOPJ, CeKyLIUX H KacaTeIbHbIX € KOHTpOJIb;
HCIOJIB30BaHNEM BITUCAHHBIX YIJIOB H IIOJOOHBIX TPEYTOJIbHUKOB;
Pemath reomMeTpuyeckue 3a1auy M 334K U3 PeabHON XKU3HU C UCIIOJIB30BAHUEM MOAO0OHBIX
TPEYTOJIEHUKOB;

2.3. | Teopema 0 mpousBeaCHUH OcBauBath NOHATUE NIPEOOPA30BaHUS OAO0US; Yernblit Vuu.py, Sknacc,
OTPE3KOB XOPJ, TEOPEMA O HccnenoBaTh OTHOLICHHE IMHEHHBIX 9I€MEHTOB (GUTYp NIPH Mpeodpa3oBaHUK MOA00MS; 0IIpoc; CxkaiicMapT
TIPOMU3BE/ICHUHU OTPE3KOB Haxonutb npumepsl oo0ust B OKpysKarouei 1eiicTBUTeIbHOCTH; TIuceMeHHsIi
CeKyIX, TeopeMa 0 KBaJpaTe BBIBOIUTE METpUYECKIE COOTHOIIEHHS MEXKITY OTPE3KaMH XOPJ, CEKYIIUX H KacaTeIbHBIX ¢ KOHTPOJIb;

KacaTeIbHOI. HCIOJb30BaHUEM BIIMCAHHBIX YIJIOB M MOJOOHBIX TPEYTOJIbHUKOB;
Pemath reoMeTprdeckue 3aiauy ¥ 3a1a4y U3 PeaIbHON KU3HH C HCIOJIB30BaHUEM ITOH00HBIX
TPEYTOIbHHKOB;
2.4. | llpumeHeHue B pelieHAN OcBauBath NOHATUE NIPE0OPA30OBaHUS OAOOUS; VeTHblii Vuu.py, Sknacc,
TeOMETPHYECKHX 3a/1a4 HccnenoBaTh OTHOIIEHNE IMHEHHBIX 3I€MEHTOB (GUTYp TIpH Mpeodpa3oBaHNH MOI00HS; ompoc; CxkaiicmapT
Haxonutb npumepsl moo0ust B OKpysKaromei 1eiicTBUTENbHOCTH; TIuceMennsbIi
BrIBOAUTH METpUYECKHE COOTHOMICHHS MEX Ty OTPe3KaMH XOpJ, CeKyLIUX H KacaTeIbHbIX € KOHTPOJIB;
HCIOJIE30BaHNEM BITICAHHBIX YTJIOB M TOJOOHBIX TPEYTOIBHHUKOB;
Pemath reoMeTpuyeckue 3aa4y U 3a1a41 U3 PeabHON KU3HH C HCIOIb30BaHUEM NOJ00HBIX
TPEYTOIEHUKOB;
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Pa3pnen 3. Bektopbl

3.1. | Onpenenenne BEKTOPOB, Vcnonbp30BaTh BEKTOPHI KaK HAIIPaBICHHBIE OTPE3KH, HCCIEA0BATh TEOMETPHUECKHUIT (IIepeMeleHue) 1 Yerublit Vuu.py, Sknacc,
CJIOKEHUE U Pa3HOCTh BEKTOPOB, (busnueckuii (Cra) CMBICIEI BEKTOPOB; orpoc; CxkaiicMapT
YMHO)XCHHE BEKTOpa Ha YHCIIO. 3HAaTh ONpeeNeHNs CYMMBI H Pa3HOCTH BEKTOPOB, YMHOXKEHHS BEKTOPA Ha YHCIIO, HCCIEI0BATh ITuceMeHHBIi

TeOMETPHYECKHIl ¥ (PU3NYECKUH CMBICIBI ATHX OTIEPALIHii; KOHTPOJIB;

Pemats TCOMETPUYCCKUC 3a1a9U C UCII0JIb30BAHUEM BEKTOPOB,

PacknanpiBaTh BEKTOD I10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

Hcnonn3oBath CKaJIIPHOC MPOU3BEACHUE BEKTOPOB, BBIBOAUTH €0 OCHOBHBIC CBOP‘ICTB&;
Boraucnsars CyMMY, pa3HOCTb 1 CKaJISIPHOE IIPOU3BEACHUE BEKTOPOB B KOOpAUHATAX,
HpI/IMeHSITI) CKaJIIPHOC MPOU3BCACHUC 1A HAXO0XKICHUA NJIUNH U YTIJIOB;




3.2.

Du3nyecKuil ¥ reoMeTpUYecKuit
CMBICIT BEKTOPOB.

Vcnonbp30BaTh BEKTOPEI KaK HAIIPaBICHHBIE OTPE3KH, HCCIEA0BATh TEOMETPHUESCKHUIT (IIepeMellieHue) 1
(usnueckuii (Cria) CMBICIEI BEKTOPOB;

3HaTh ONpeeNeHns CyMMBI H Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOpA Ha YHCIIO, HCCIIEI0BATh
TeOMETPHYECKHI 1 (PU3NYECKUI CMBICIIBI ATHX OTEPALIHil;

Pemath reoMeTprdYecKue 3a{aqu ¢ HCIOIb30BAaHHEM BEKTOPOB;

PackiapiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

Vcnomnp30BaTh CKaSIPHOE IPOU3BEACHHE BEKTOPOB, BEIBOAUTE €I'0 OCHOBHBIC CBOHCTBA;

BbI4HCIATE CyMMy, Pa3HOCTb U CKAIAPHOE POU3BEICHHE BEKTOPOB B KOOPAHHATAX;

IIpuMeHSTh CKaIIpHOE NPOU3BEACHHE I HAXOXKACHHS JINH U YITIOB;

YcTHbIi
orpoc;
TTuceMeHHbII
KOHTPOJIb;

VYuu.py, Sknacc,
Ckaiicmapt




3.3. | PasnoxeHue BEKTOpa 10 JABYM Hcrnonb30BaTh BEKTOPHI KaK HAIPABJICHHbIE OTPE3KHU, HCCIIEI0BATh ITEOMETPUUECKUH (IIepeMelieHne) 1 VerHbiit Vun.py, Sxiacc,
HEKOJUIMHEAPHBIM BEKTOPaM. (usnueckuii (CriIa) CMBICIEI BEKTOPOB; oI1poc; CkaiicmapT
3HaTh ONpeeNeHns CyMMBI H Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOpA Ha YHCIIO, HCCIIEI0BATh IucemenHsIit
TeOMETPHYECKHI 1 (PU3UYECKUI CMBICIIBI ATHX OTEPALIHil; KOHTPOJIb;
Pemath reoMeTprdecKue 3a/{aq4i ¢ HCIIOIb30BaHHEM BEKTOPOB;
PackiianpIiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
Vcnonp30BaTh CKaSIPHOE IPOU3BEACHHE BEKTOPOB, BEIBOAUTE €I'0 OCHOBHBIC CBOHCTBA;
BprunciaTe cymMMy, pa3HOCTb U CKaJLSIPHOE IIPOM3BEIEHIE BEKTOPOB B KOOPAHHATAX;
IIpuMeHSTh CKaIIpHOE NPOU3BEACHHE I HAXOXKACHHS JINH U YTTIOB;

3.4. | Koopaunatsl BeKTOpa. Hcnonp30BaTh BEKTOPHI KaK HAIPABJICHHbIE OTPE3KHU, HCCIIEI0BATh FEOMETPUUECKUH (IIepeMelieHne) 1 VYerHbiit Vun.py, Sxiacc,
(u3nueckuii (cuiia) CMBICIIBI BEKTOPOB; oI1poc; CkaiicmapT
3HaTh oNpeseNeHUs. CyMMbl M Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHCIIO0, HCCIEI0BATh INucemenusIi
TEOMETPHYCCKUI U (PU3HIECKUI CMBICIIBI 3TUX ONEpaLHil; KOHTpOJIb;

Pemath reoMeTprdecKue 3alaqy ¢ HCIOJIb30BAaHHEM BEKTOPOB;

PackiianpIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

Vcnonp30BaTh CKJSIPHOE IPOU3BEACHIE BEKTOPOB, BHIBOAUTH €I'0 OCHOBHBIE CBOHCTBA;
BprunciaaTs cymMMy, pa3HOCTb U CKaJLSIPHOE IIPOM3BEIEHHE BEKTOPOB B KOOPAHHATAX;
IIpuMeHSTh CKaIIpHOE NPOU3BECHHE I HAXOXKIACHNS JUIHH U YIJIOB;

3.5. | CransipHoe mpou3Be/ieHIe Vcnonp30BaTh BEKTOPHI Kak HAIIPaBJICHHBIE OTPE3KH, HCCIIEA0BATh TEOMETPHIECKHIT (IIepeMelieHue) 1 VerHbrit Vun.py, Skinacc,
BEKTOPOB, €I0 IPUMEHEHHUE ATt (busmueckuii (Cua) CMbICIbI BEKTOPOB; 0IIpoc; Ckaiicmapt
HaXOXACHUS UTMH U YTJIOB. 3HaTh ONpeeNeHNs. CyMMBI H Pa3HOCTH BEKTOPOB, YMHOKEHHS BEKTOPA Ha YHCIIO, HCCIIEI0BaTh TTuceMeHHBIi

TeOMETPHIECKHIl ¥ (PU3NIECKUH CMBICIBI 9THX OTIEPALIHii; KOHTpOJIB;
Pemath reoMeTpuyecKue 3aa4y ¢ HCIIOIb30BAHHEM BEKTOPOB;

PackiiagsiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHEIM BEKTOPAM;

Vcnonp30BaTh CKaISIPHOE IPOU3BEACHHE BEKTOPOB, BLIBOAHTH €I'0 OCHOBHBIE CBOHCTBA;

BBIUHCITATE CyMMy, Pa3HOCTB U CKAJSIPHOE IIPOM3BEICHIE BEKTOPOB B KOOPANHATAX;

[IpuMeHsTh CKaIApHOEe MPOU3BEACHHE /I HAXOKICHHS IIMH U YITIOB;

3.6. | Pemrenne 3a1a4 ¢ MOMOIIBIO Vcnonp30BaTh BEKTOPEI Kak HANIPaBJIeHHBIE OTPE3KH, HCCIEA0BATh TEOMETPHIECKHIT (IIepeMelieHne) 1 VerHbrit VYun.py, Sknacc,

BEKTOPOB. (u3nyeckuii (cuia) CMBICIIBI BEKTOPOB,; ompoc; CxkaiicmapT
3HAaTh ONpeeNeHNs CyMMBI H Pa3HOCTH BEKTOPOB, YMHOXKEHHS BEKTOPA Ha 9HCIIO, HCCIIEI0BATh InceMeHHbI
TeOMETPHIECKHI M (PU3NYECKUH CMBICIBI 9THX OTIEPALIHIi; KOHTpOJIB;
Pemath reoMeTpuyeckue 3aa4y ¢ HCIIOIb30BAHHEM BEKTOPOB;
PackiiafpiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHEIM BEKTOPaM;
Vcnomnp30BaTh CKAISIPHOE MIPOU3BEACHHE BEKTOPOB, BEIBOAUTH €I'0 OCHOBHBIC CBOHCTBA;
BBIYHCIATE CyMMY, Pa3HOCTb U CKAJISIPHOE IPOM3BEICHIE BEKTOPOB B KOOPAMHATAX;
[IpuMeHsTh CKaIIpHOEe HPOU3BEACHHE /I HAXOXKACHHS IINH U YITIOB;

3.7. | llpumeHeHnEe BEKTOPOB ISt Hcnonp30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KHU, HCCIIEI0BATh TEOMETPUUECKUI (IIepeMenieHne) 1 Yernbrit Vuu.py, Sknacc,
pelieHus 3a1a4 KUHEMATUKU U (uznueckuii (cuia) CMBICIBI BEKTOPOB; oI1poc; CxkaiicMapT
MEXaHUKH 3HAaTh ONpeeNeHNs CYMMBI H Pa3HOCTH BEKTOPOB, YMHOXKEHHS BEKTOpA Ha YHCIIO, HCCIE0BATh ITuceMeHHBIi

TEOMETPHYECKUIT ¥ (PU3MYECKUIT CMBICIIBI STUX OTIEpalINii; KOHTPOJIb;

Pemats TCOMECTPUYCCKUC 3a/1a49U C UCII0JIb30BAHUCM BEKTOPOB,

PacknanpiBaTh BEKTOD I10 IBYM HEKOJUIMHECAPHBIM BEKTOpaM;

Hcnonn3oBath CKaJIIPHOC MPOU3BEACHUEC BEKTOPOB, BBIBOJAUTH €0 OCHOBHBIC CBOP‘ICTB&;
Brraucnsars CyMMY, pasHOCTb U CKaJSIPHOC IIPOU3BEACHUE BEKTOPOB B KOOpAUHATAX
HpI/IMeHSITL CKAJIIPHOC MPOU3BEACHUE UIA HAXOKACHUS [JUINH U YTJIOB;




Hroro mo paspeny: 12

Pa3nen 4./lekapToBbI KOOPAMHATHI HA MIOCKOCTH




4.1. | JlexapTOBbI KOOP/IMHATHI TOYEK OcBauBath NOHATUE NPIMOYTOJIILHON CUCTEMBbI KOOP/IMHAT, I€KAPTOBBIX KOOPAUHAT TOYKH; VerHbiit Vun.py, Sxiacc,
Ha IJI0CKOCTH. BrIBOAUTH ypaBHEHHUE NPSIMOU U OKPY’KHOCTH; 0IIpoc; CkaiicmapT

Br1iensaTh HOTHBIN KBafipaT IS HAXOXKICHHS [IEHTPa U PaJiyca OKPYKHOCTH I10 €€ YPaBHEHHIO; IucemenHsIit
Pemath 3a1a4n Ha HaXOXKAEHHE TOYEK IEPECEUEHUs IPAMBIX M OKPYXKHOCTEH ¢ HOMOIIBIO METOIa KOHTpOJIb;
KOOpPJAUHAT;
Hcnonb30BaTh CBOICTBA yriioBOro KO3 GUIMEHTa NPSAMO#i PY PEIICHNH 3a1ad, IS ONPEICICHUS
PAcCIIONIOKEHNUS TIPSIMOI;
IIpuMeHsTh KOOpMHATHI IPU PELIEHHU T€OMETPUUECKUX U NPAKTHIECKHX 3a/1a4, [ HOCTPOEHHs
MaTeMaTHIeCKHX MOJieleil peabHbIX 3a/1ad («METO KOOPAUHATY);
TMonb30BaThCs A1 TOCTPOSHNUS M HCCIIEI0BAHUN U(POBBIMH PECYpPCaMH;
3HAKOMHTBCS ¢ UCTOPUEH Pa3BUTHS TE€OMETPUM;

4.2. | YpaBHeHue NpsIMOii. OcBauBaTh NOHATUE IIPIMOYTOJILHON CUCTEMbI KOOPIMHAT, I€KaPTOBBIX KOOPAUHAT TOYKH; YerHblit VYun.py, Skinacc,
BrIBOAUTH ypaBHEHUE TIPIMO M OKPY)KHOCTH; 0IIpoc; CxkaiicMapT
Br1enaTh HOJHBINA KBafpaT A1 HaXOXKICHHS [EHTPa U PaJuyca OKPY>KHOCTH I10 €€ ypaBHEHHIO; TnceMeHHSIi
Pemath 3a1a4n Ha HAXOXKACHHUE TOUYEK IIEPECEUCHHS IPSIMBIX M OKPYKHOCTEH ¢ OMOIIBIO METO/a KOHTPOJIb,
KOOpPZIUHAT;
Vcnonp3oBaTh CBOICTBA YTIIOBOrO KOI((HIMEHTA IIPSMOH IPH PEIeHNH 3a/1ad, ISl OLpeeIeHUs
PacIoIOKEeHHs IPSIMOH;
IIpuMeHSTh KOOPIMHATHI IPU PELICHNN T'€OMETPHUECKUX U NPAKTHISCKHX 33/1a4, sl TOCTPOCHHS
MaTeMaTH4eCKHX MOJielell pealbHbIX 3a/1a4 («METO KOOPAUHATY);
ITonb30Bathes UL OCTPOCHHUS U MCCIIE0BaHMH M(POBBIMU pecypcam;

4.3. | Vriosoit koadumeHt, OcBauBaTh NOHATHE MPSAMOYTOJILHOM CHCTEMBI KOOP/MHAT, IEKAPTOBBIX KOOPANHAT TOYKH; VerHbni Vun.py, Sknacc,
TAHTEHC yTJIa HAaKJIOHa, BriBoauTh ypaBHeHHE MPSAMOM 1 OKPYKHOCTH; 0IIpoc; CxkaiicmapT
napaieNibHble 1 BrIienaTh HOJHBIH KBaipaT sl HAXOXKISHHS [IEHTPa U paiyca OKPYKHOCTH I10 €€ YPaBHEHHIO; InceMeHHbI
TEPICHANKYISAPHBIC TIPSIMBIC. Pemate 3a1aun Ha HaX0XKIEHUE TOUCK TIEPECCUCHUS TIPSAMBIX U 0pr>KHOCTei/'l C IOMOIIIBI0 METO1a KOHTPOJIb,

KOOPAMHAT;
Vcnonp30BaTh CBOICTBA YTIIOBOrO KOA((HIMEHTa IIPSMOI IPH PEIIeHHH 3a/1ad, ISl OpeeIeHuUs
PacCIOIOKEHUS NPSIMOIA;
ITpuMeHSTh KOOPIMHATHI IPU PELICHAN T€OMETPHIECKUX U NPAKTHISCKHX 33/, Il TOCTPOCHHS
MaTeMaTH4eCKHX MOJieIel pealbHbIX 3a[a4 («MEeTOoJ KOOPAHHATY);
TTonb30BaThCS I TOCTPOCHHUS M HCCIIEIOBAHUH U(POBBIMH PECYpPCaMH;
4.4. | YpaBHEHHE OKPYKHOCTH. OcBauBaTh NOHATUE NPSIMOYTOJILHO CHCTEMbI KOOPMHAT, JeKAPTOBBIX KOOPAUHAT TOUKY; YcTHbIH Vun.py, Sknacc,
BBIBOUTE ypaBHEHHUE NPSIMON U OKPY>KHOCTH; or1poc; CkaiicmMapT
Brigensats nmonHbli KBaapat Ui HaX0XKICHUS LIEHTpa U pauyca OKPYKHOCTH 10 €€ ypaBHEHHIO; IIuceMenHsIi
Pemath 3a1aun Ha HAXOXKACHHE TOUEK IIEPECEUCHUS IPSMBIX U OKPYXKHOCTEH ¢ HOMOIIBIO METOIa KOHTPOJIB;

KOOpP/IMHAT;
Hcnonb30BaTh CBOICTBA yrioBoro Kod(pduiuenta npsamMoii mpy pereHnHy 3aad, A OnpeieIeHUs
PAcTONIOKEHHUS TIPSIMOIA;

IpumeHAT KOOPAWHATHI PU PEIICHAN T€OMETPHUECKIX M MPAKTUYECKHX 3a/1ad, 171 TIOCTPOCHHUS
MaTeMaTHYEeCKUX MoJIeNel peatbHbIX 3a1a4 («MEeToJ| KOOpPAHHATY);

INomnp30BaThCs AT MOCTPOEHHUS U MCCIEI0BAHMI I(POBBIMU pecypcamur;




4.5,

HaxoskeHueKOOpANHATTOUEK
HepeceyeHUA0KPYKHOCTH U
MIPSIMOI.

OcBauBaTh IOHATHE IPSIMOYTOJILHON CHCTEMBI KOOP/NHAT, IeKapTOBBIX KOOPAUHAT TOUKY;
BbIBOAUTE ypaBHEHUE NIPIMON U OKPY)KHOCTH;

Br1ienaTh HOTHBIN KBafipaT IS HAXOXK/ICHHS [IEHTPa U PaJiyca OKPYKHOCTH I10 €€ YPaBHEHHIO;
Pemath 3a1a4n Ha HAXOXKACHHE TOUYEK IIEPECEUCHUS IPSMBIX M OKPYXKHOCTEH ¢ IOMOIIBIO METOIa
KOOPJIMHAT;

Vcnonp30BaTh CBOICTBA YTIIOBOrO KO GHIMEHTa IPSAMOH IPH PEIICHNUH 3a/1ad, 17151 OpeeIeHuUs
PAacIOJIOKEHUS MIPSIMOH;

IIpuMeHATh KOOPMHATHI IPU PELICHHN T€OMETPUUECKUX U NPAKTHISCKHX 3a/a4, IS IOCTPOCHUS
MaTeMaTH4YeCKUX MOJEJIEH peallbHbIX 3a/1ay («METO/] KOOPJAUHATY);

TMonb30BaThCs A7 TOCTPOSHUS M HCCIIE0OBAHUI U(POBBIMH PECYpPCAMH;

YcTHbIi
0TIpoc;
ITucrmenHbIIH
KOHTpOJIb;

Vuu.py, Sknacc,
Ckaiicmapt




4.6. | MeToz KOOp/MHAT IIPH OcBauBath NOHATUE NPIMOYTOJIILHON CUCTEMBbI KOOP/IMHAT, I€KAPTOBBIX KOOPAUHAT TOYKH; VerHbiit Vun.py, Sxiacc,
PEIICHUH TeOMETPUIECKUX BrIBOAUTH ypaBHEHHUE NPSIMOU U OKPY’KHOCTH; 0IIpoc; CkaiicmapT
3a/1a4. Br1iensaTh HOTHBIN KBafipaT IS HAXOXKICHHS [IEHTPa U PaJiyca OKPYKHOCTH I10 €€ YPaBHEHHIO; IucemenHsIit

Pemath 3a1a4n Ha HaXOXKAEHHE TOYEK IEPECEUEHUs IPAMBIX M OKPYXKHOCTEH ¢ HOMOIIBIO METOIa KOHTpOJIb;
KOOpPJAUHAT;

Hcnonb30BaTh CBOICTBA yriioBOro KO3 GUIMEHTa NPSAMO#i PY PEIICHNH 3a1ad, IS ONPEICICHUS

PAcCIIONIOKEHNUS TIPSIMOI;

IIpuMeHsTh KOOpMHATHI IPU PELIEHHU T€OMETPUUECKUX U NPAKTHIECKHX 3a/1a4, [ HOCTPOEHHs

MaTeMaTHIeCKHX MOJieleil peabHbIX 3a/1ad («METO KOOPAUHATY);

TMonb30BaThCs A1 TOCTPOSHNUS M HCCIIEI0BAHUN U(POBBIMH PECYpPCaMH;

4.7. | Ucnosnb3oBanue MeToja OcBauBaTh NOHATUE NPSIMOYTOJILHON CHCTEMbI KOOPMHAT, IEKAPTOBBIX KOOPAUHAT TOUKY; VYerHbiit Vuu.py, Sknacc,
KOOPAMHAT B IPAKTUYECKUX BrIBoAUTH ypaBHEHHUE NPSIMON U OKPY’KHOCTH; ompoc; CxkaiicMapT
3a/1a4ax Bbiensath NONHbIN KBAJPpAT U1 HAXOXKACHUS LIEHTPa U PaJidyca OKPYKHOCTH 10 €€ YpaBHEHHIO; TTnceMeHHSIiH

Pemath 3a1aun Ha HAXOXKACHHUE TOYEK IIEPECEUCHHS IPSIMBIX M OKPYKHOCTEH ¢ OMOIIBIO METO/a KOHTPOJIb;
KOOPZIUHAT;
Vcnonp30BaTh CBOICTBA YIIIOBOrO KO (HIMEHTA IIPSMOH IPH PEIeHNH 3a/1ad, ISl OLpeeIeHUs
PAacIoIOKEeHHS IPSIMOH;
IIpuMeHSTh KOOPIMHATHI IPU PELICHNN T€OMETPHUECKUX U NPAKTHISCKHX 33/1a4, sl TOCTPOCHUS
MaTeMaTH4YECKUX MOJEJNIECH peallbHbIX 33/1ay («METO/] KOOPIUHATY);
ITonb30Bathes UL OCTPOCHHUS U HCCIIEI0BAHMH IM(POBBIMU pecypcam;
Hroro mo pasueny: 9
Pa3nen S. IlpaBuibHbIe MHOTOYTOJILHUKHU. [JJIHHA OKPYKHOCTH M IUIOINA/bL KPyra. Berunciaenue miomanei
5.1. | [IpaBuibHBIC MHOTOYTOJIBHUKH, DopMynHpoOBaTh ONpPEeIeHIE IPABIIBHBIX MHOIOYTOJIEHUKOB, HAXOIUTh UX JJIEMEHTH, VerHbrit Vun.py, Sxinace,
BBIUHCIICHUE UX HIIEMEHTOB. IMonb30BaThCS MOHATHEM IIUHBI OKPYKHOCTH, BBEAEHHBIM C OMOIIBIO IPAaBUILHBIX MHOTOYTOIbHUKOB, ompoc; CxkaiicmapT

ONpPENENTh YHCIO€p, IUTHHY TYTH U PAAHAHHYIO MEPY YIJia; InceMeHHbI
IpoBoanTS TIEpexoz1 OT pPajMaHHON MePHI yIJla K TpajyCHOH 1 Ha000pOT; KOHTPOJIb;
OmnpenensTh MIOMAAb KPyTa;
BeiBoauTh Gopmyiisl (B TpajlyCHOMN U paIiaHHOM Mepe) UL AIMH YT, IUIOIIAeH CEKTOPOB U CETMEHTOB;
BrrancisaTs miomaay Guryp, BKIFOYAIONHX JIEMEHTH OKPYXKHOCTH (KpyTa);
Haxoauts miomanu B 3aauax peanbHOHN XKU3HH;

5.2. | Yucno pu minHa OKPYKHOCTH. DopMmynupoBaTh ONpesieIeHIe IPABUIBHBIX MHOTOYTOJIbHUKOB, HAXOJUTb UX DJIE€MEHTHI; YcTHbIH Vun.py, Sknacc,
ITonb30BaThCS MOHATHEM JTIMHBI OKPY)KHOCTH, BBEAEHHBIM C IOMOIIBIO IPAaBHIIEHBIX MHOTOYTOJIbHUKOB, orpoc; CkaiicmapT
ONPE/IENSTH YUCTO€P, MIMHY TYTU U PAIUAHHYIO MEPY yIIia; [MucemennbIit
TIpoBoaNTH MEpexox OT paJHaHHOM MEpHI yTiia K rpayCHON 1 Ha000pOoT; KOHTPOJIb;
OrnpeznensTs MIoNab Kpyra;
BriBoauTh (hopMyJIBI (B 'payCHON U paJHaHHOH Mepe) I JUIMH JIyT, IUIOIajield CEKTOPOB U CETMEHTOB;
BeraucisaTs miomaau Guryp, BKIIOYAIOIIMX SJIEMEHTBI OKPYKHOCTH (Kpyra);

5.3. | Jlnuna 1yru OKpyKHOCTH. DopMynHpOBaTh ONpPEIeICHIE IPABHIBHBIX MHOTOYTOJEHUKOB, HAXOIUTh UX JJIEMEHTH; VeTHbrit Vun.py, Sknacc,
ITonb30BaThCS MOHATHEM JTIMHBI OKPY)KHOCTH, BBEAEHHBIM C IOMOIIBIO IPAaBHIIEHBIX MHOTOYTOJIbHUKOB, orpoc; CkaiicmapT
ONPE/IETSATH YACTO€P, IIHMHY TYTU U PAIUMAHHYIO MEPY yIIia; IucemenHsIit
IIpoBoaUTH IIEpexoA OT paJHAHHOI MEpPHI yIIIa K TPaTyCHOH 1 Ha000pOT; KOHTPOJIb,

OnpenensTs MIoN@Ab Kpyra;
BriBoauTts opmyisl (B TpasyCHON U paIiaHHOM Mepe) ISt AIMH YT, IUIOIIAeH CEKTOPOB U CETMEHTOB;
BbraucnaTs miomiaam GUryp, BKIIOYAIOMUX 3IEMEHTBI OKPYKHOCTH (KpyTa);




5.4. | Paguannas Mepa yria. DopMyJIMpOBaTh ONPEEICHHUE IPABUIIbHBIX MHOTOYTOJIbHUKOB, HAXOAUTh UX JIEMEHTBI; VerHpiit Vun.py, Sxiacc,
ITonb30BaThCs MOHATHEM JJIMHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIBIO IIPABUJIbHBIX MHOTOYT OJIbHHKOB, ompoc; CkaiicmapT
OIpPENENTh YHCIO€p, IUTHHY IYTH U PAAHaHHYI0 MEpY yIiia; IucemenHsIit
IIpoBoaUTH IIEpeXOA OT paJUaHHOI MepHI yIIa K TPagyCHOH B Ha000pOT; KOHTpOJIb;
OnpenensTs MIOMAAb KPyra;
BriBoauTh (hopMyJibl (B IpaJyCHON U paauaHHO# Mepe) MUl JUIMH YT, IUIOIIajiel CEKTOPOB U CErMEHTOB;
BrranciaTs miomaay Gpuryp, BKIFOYAIONHX YIEMEHTH OKPYXKHOCTH (Kpyra);

5.5. | [nomanp kpyra u ero DopMmynupoBaTh ONpeeTeHIE IPABIIBHBIX MHOTOYTOJIbHUKOB, HAXOUTb UX DIEMCHTHI, VerHsrit Vun.py, Sxnacc,
9JIEMEHTOB ITonp30BaThCs MOHATHEM JJIUHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIBIO IIPABUJIbHBIX MHOTOYT OJIbHHKOB, ompoc; CxkaiicMapT
(cekTopa 1 cerMeHTa). ONpE/IEISATh YACTOP, HHY TYTU U PAIUAHHYIO MEpY yIiia; [MucemennbIit

IIpoBoaNTH IIEPEXOA OT paJHaHHOI MEepHI yIJIa K IpaJyCHOI 1 Ha000poT; KOHTPOJIB;
OrnpenensTs WIOIAb KPyra;

BeiBoauTth (opmyiisl (B IpajlyCHOM U paiiaHHOM Mepe) UL IIMH YT, IUIOIIAeH CEKTOPOB U CErMEHTOB;

BrrunciaTs miomaay Guryp, BKIFOYAIONHX JIEMEHTH OKPYXKHOCTH (Kpyra);

Haxoznuts miomany B 3aauax peaabHOU KU3HHU,

5.6. | Beraucienue miomazuei Gpuryp DopMmynupoBaTh OIpeieIeHIe IPABUIBHBIX MHOIOYTOJbHUKOB, HAXOUTb UX DJIE€MEHTHI; VYerHbiit Vun.py, Sknacc,

BKJIIOYAIOIIHX JIEMEHTHI KPyTa. IMonb30BaThCs MOHATHEM JIJIUHBI OKPYKHOCTH, BBEIEHHBIM C IOMOIIBIO IIPAaBUIbHBIX MHOTOYT OJIbHHKOB, ompoc; CxkaiicMapT

ONpENENATh YMCIO€p, IUTMHY TYTH U PAIHaHHYyI0 MEPY YIJIa; [MucemennbIit
IIpoBoaNTH IIEPEXOA OT paJHaHHOI MepHI yIJIa K IpaJyCHOI 1 Ha000poT; KOHTPOJIB;
OrnpenensTs WIOMAb KPyra;
BeiBoauTth opmyiisl (B rpajlyCHOM U paiiaHHOM Mepe) VIS IJIMH YT, IUIOIIAeH CEKTOPOB U CETMEHTOB;
BrrancisaTs miomaay Gpuryp, BKIFOYAIOIHX JIEMEHTH OKPYXKHOCTH (KpyTra);
Haxoauts rutomanau B 3aauax peanbHOHN XKU3HH,

HNtoro no pasneny:

Pasnen 6. [IBu:KeHusl JIOCKOCTH

6.1. | [lonsiTHe O JABMKEHHUH Pa30upath npuMepbl, WILTIOCTPUPYIOIINE MOHTHS JBU)KEHHS, IEHTPOB U OCEH CUMMETPHH; VYerublit Vuu.py, Sknacc,

IIOCKOCTH. DopMmynupoBaTh ONpeeIeHHs MapalIelbHOro IepeHoca, HOBOPOTA U 0CEBOM CHMMETPUH; ompoc; CxkaiicmapT
BBIBOUTE UX CBOMCTBA, HAXOUTH HEMOABIDKHBIE TOUKY; InceMeHHsBIiT
HaxomuTh HEHTPHI X OCH CHMMETpPHH NPOoCTeHIImX QHUTYp; KOHTpOJIB;
[IpuMeHsTh mapanneIbHbIHA EPeHOC 1 CHMMETPUIO IIPH PEIIeHUH TeOMeTPHIECKHX 3a1ay (pa3ouparhb
TIpUMEPBHI);
Vcnonp30BaTh 715 HOCTPOCHHS U HCCIe0BaHHI TU(POBBIE PECYPCHI;

6.2. | IMapamnensHbIi neperoc, Pa36upath npuMepbl, WLTIOCTPHPYIOIIHE HOHSTHS ABHKESHHS, ICHTPOB M 0CEH CHMMETPHUH; VeTHbrit Vun.py, Sknacc,

TIOBOPOT U CUMMETPHSL. DopMmynupoBaTh OIpeeTeHIs MapalIebHOrO IepeHoca, HOBOPOTA U OCEBOM CHMMETPUH; ompoc; CxkaiicMapT
BBIBOJUTH UX CBOMCTBA, HAXOIUTH HETIOIBIIKHBIC TOUKH; ITuceMeHHBIi
HaxomuTh HEHTPHI K OCH CHMMETPHI HPOCTEHIINX QHTYD; KOHTPOJIB;

IpuMeHsTh MapasienbHblil EPEeHOC i CHMMETPHUIO IIPU PEIICHHH TeOMETPUUYECKHX 3a1a4 (pa3oupats
TIPUMEpBI);
Vcnonp30BaTh 11 HOCTPOCHHS U MCCIIEIOBaHHI IN(POBBIE PECYpPCHI;




6.3.

OcH M LEHTPBI CUMMETPHU.

Pa36upats npuMepsl, WILTIOCTPUPYIOIIHE HOHSATHS ABHKECHHS, IIEHTPOB M OCEH CHMMETPUH;
DopMyIIHpoBaTh OHpe/eNICHHs NapaJLIebHOTO epeHoca, HOBOPOTa U OCEBOH CHMMETPHH;
BBIBOANTH UX CBOMCTBA, HAXOUTH HEMOABIDKHEIE TOUKY;

HaXomuTh HEHTPHI K OCUH CHMMETPHH HPOCTeHIIHX QUTYD;

[IpuMeHsTh NapajuieNbHbIid EPEHOC U CUMMETPHUIO IIPH PELLIEHUH FeOMETPUYECKUX 3a1ay (pa3ouparh
IIPHMeEpBHI);

Hcnonb30Bath Ul HOCTPOCHHS M MCCIIEI0BAHUH LH(POBBIE PECYPCHI;

YcTHbIi
0TIpoc;
ITucrmenHbIIH
KOHTpOJIb;

Vuu.py, Sknacc,
Ckaiicmapt




6.4. | [lpocreiiune npuMeHeHUs B Pa36upats npuMepbl, WLTIOCTPUPYIOLIHE HOHSTHS ABHKCHHS, LICHTPOB U OCEl CHMMETPHUH; VerHbiit Vun.py, Sxiacc,
pelIeHuH 3a/1a4. DopMyaupoBaTh ONpeieIeH s apalIeIbHOro IepeHoca, IOBOPOTA U 0CEBOM CUMMETPUH; 0IIpoc; CkaiicmapT
BrIBOIUTH MX CBOMCTBA, HAXOAUTh HEIIOABHIKHBIC TOUKH; TIncbMeHHBIH
HaXxoxuTh HEHTPHI X OCU CHMMETpPHHI HpocTeHImX QHUryp; KOHTpOJIb;
IIpuMeHSTh MapaieIbHBIA IEPEHOC U CHMMETPUIO IIPH PEIICHUH TeOMETPHIECKHX 3a1ad (pa3ouparsb
MIPUMEpBI);
Hcnonb30Bath Ul HOCTPOCHHS M MCCIIEI0BAHUI LH(POBBIE PECYPCHI;
Hroro no pasaeny: 6
Pa3nen 7. [loBropenue, 06001IeHHe, CHCTEMATH3AIMS 3HAHUI
7.1. | [loBTOpEHHE OCHOBHBIX OnepupoBaTh NOHATHAMU: PUTypa, TOUKA, IPSAMAsL, YT0J, MHOTOYTOJIbHUK, PABHOOEAPEHHBINA 1 Yernblit Vuu.py, Sknacc,
MOHATHI ¥ METOJI0B KypcoB 7—9 PaBHOCTOPOHHUH TPEYroNbHUKH, MPSIMOYTOJIbHBI TPEyroIbHUK, MeANaHa, OMCCEKTPUCa U BBICOTA ompoc; CxaiicmapT
KJ1accoB, 0000meHne 1 TPEYroJbHHKa, TapaJIeIorpaMM, poMO, IPSMOYTOIBHUK, KBAJPAT, TPAELHs; OKPYKHOCTb, kKacatenbHas; | [TucbMeHHbIH
CHCTEMATU3aLHsl 3HAHUH. PaBEHCTBO ¥ T000Ne GUTYp, TPEYTOIBHUKOB; TapaJLIeIbHOCTD U NEPHEHANKYIIPHOCTD IPSMBIX, YTOI KOHTPOJIb,
MEXTy IPSIMBIMU, CHMMETPHSI OTHOCUTEILHO TOUKH U IPSIMOH; JIHHA, PACCTOSHUE, BEIHYUHA YTIIa,
IUIOIIA/(b, HEPHMETD;
Hcnonp3oBaTh HopMyIIbL: IEPUMETPA U IIIOMAJN MHOTOYTOJIbHUKOB, JTHHBI OKPYXKHOCTHU U IUIOIAN
Kpyra, 00bEMa IPsIMOYTOJIBHOTO MapalieennIesna;
OnepupoBaTh IOHATUSAMHU: IPIMOYTOJIbHAS CHCTEMA KOOPAUHAT, BEKTOP; HCIOIb30BaTh 3TH HOHITHS 11
IPEACTAaBICHHS JaHHBIX U PELICHHS 3a[a4, B TOM YUCIIE U3 JPYTUX y4eOHBIX IPEAMETOB;
Pemath 3a1a4n Ha MOBTOPEHHUE OCHOBHBIX NOHATHH, HIUTIOCTPALHIO CBA3€il MEXTy pa3IMIHbIMU JacTIMU
Kypca;
BriOupaTh METOX IS peIeHNs 3a/1a4H;
Pemate 3a1aun u3 NoBceIHEBHOM KU3HU;
7.2. | Tpocreiimie reoMeTpHIECKIES OrneprpoBath MOHATHAME: QUTYPa, TOUKA, PSMAsi, yTOJI, MHOTOYTOJIbHHK, PaBHOOEIPEHHBIN 1 VerHbni Vun.py, Sknacc,
(uryps! 1 UX cBOICTBa. PaBHOCTOPOHHHUH TPEYTrONIbHUKY, MPSIMOYTOIbHEII TPEyroIbHUK, MeAHaHa, OMCCEKTpUCa U BBICOTA ompoc; CxkaiicmapT
TPEYTroJIbHUKA, TApaJLIEIOrpaMM, pOMO, IPSIMOYTOIBEHIK, KBapaT, TPAIeLHs]; OKPYKHOCTb, kKacaTeNnbHas; | IIMceMeHHbI
PaBeHCTBO U oJo0ne GUTryp, TPeyroIbHIKOB; MapalIeIbHOCTh H IIEPIEHIUKYIIPHOCTD IPSMBIX, YTOI KOHTPOJIb;

MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIILHO TOUKH M TIPSAMOIA; JUTHA, PACCTOSHKE, BENUYMHA YTIIa,
TUIOIIA b, IEPUMETD;

Hcnonp3oBath (opMyIIBL: IEPUMETPA U IUIOIIAH MHOTOYTOJIBHUKOB, AJWHbI OKPY)KHOCTH U TUIOIIA
Kpyra, 00béMa IPsIMOYTOJIEHOTO TTapajlieNenuIesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPMHAT, BEKTOP; HCIIOIb30BATh 3TU MOHATUS 11
NPECTAaBIICHNS JTAHHBIX U PELICHHS 3324, B TOM YUCIIE U3 IPYTHX yIEOHBIX IPEIMETOB;

Pemratp 3a1auu Ha MOBTOPEHHE OCHOBHBIX MOHATHIH, MILTIOCTPALMIO CBA3EH MEXIY PA3IMYHBIMU YaCTSIMH
Kypca;

BriOupath METON IS peIeHNs 3a/1a4H;

Pemate 3agaun U3 MoBCEeTHEBHOM KU3HU;




7.3.

V3mepenue reoMeTpuyecKux
BEJIMYHH.

OnepupoBaTh MOHATHAME: HUTYpa, TOUKA, IPsIMAasi, YTOJl, MHOTOYTOJIbHUK, PABHOOEAPEHHBIH 1
PaBHOCTOPOHHUI TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TPEYroJIbHUKA, APAJUIENIOrpaMM, poMO, IPSIMOYTOJILHUK, KBaJIPaT, TPAICIHs; OKPYKHOCTh, KacaTelbHasl;
PaBEeHCTBO U noJo0ue GUryp, TPEyroIbHIKOB; MAPAUICILHOCTD H IIEPICHAUKYIAPHOCTD IPSMBIX, YTOI
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIEHO TOYKH M IIPSIMOIA; JUTHHA, PACCTOSHKE, BEUYMHA YIJIa,
IUIOIIA/Tb, HEPHUMET;

Hcnonp30Bath (OpMYJIBL: IEPUMETPA U IUIOLIAH MHOTOYTOJIBHUKOB, AJIWHBI OKPY)KHOCTH U TUIOIIA M
Kpyra, 00béMa MpsIMOYTOJILHOTO Tapaliesenuiesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT, BEKTOP; HCIIOJIb30BaTh 9TH MOHATUS IS
MPEICTABJICHNUS IAaHHBIX U PELICHHUS 33184, B TOM YHCIIEe U3 IPYTUX y4eOHBIX MPEIMETOB;

Peruath 3a1a4n Ha MOBTOPEHHE OCHOBHBIX MOHSATHI, HILTIOCTPALIMIO CBA3EI MEXIY Pa3THIHBIMU YaCTIMI
Kypca,

Bri0upatbs MeTO U1 peLIeHUS 3a/1a4H;

Pemare 3aa4u U3 MOBCEHEBHOM KU3HU;

YcrHblit
orpoc;
TTuceMeHHbII
KOHTPOJIb;

VYuu.py, Sknacc,
Ckaiicmapt

7.4.

TpeyrosbHUKY.

OnepupoBaTh NOHATHAMH: QHUTYpa, TOUKA, IpsIMasi, yToJl, MHOTOYTOJIbHUK, PaBHOOEIPEHHEIH 1
PaBHOCTOPOHHHH TPEYTOJIBLHUKH, IPSIMOYTOJIBHBIH TPEYroIbHNUK, Me/[aHa, OUCCEKTPHCA H BBICOTA
TPEyToJIbHUKA, TapaJLIeIOrpaMM, POMO, IPSIMOYTOJIEHUK, KBaPaT, TPAISLHsl; OKPY>KHOCTb, KacaTeIbHas;
PaBEHCTBO U 10/1001e QUTYP, TPEYTOIbHHKOB; MAPAIUICIBHOCTD U EPIEHANKYISPHOCTD HPSMbIX, YOI
MEXY NPAMBIMU, CHMMETPHS OTHOCUTEIIBHO TOUKH M IPAMOIA; JUIMHA, PaCCTOSHUE, BENUYMHA yIJIa,
IUIONIA/b, HEPHMETD;

Hcnonp3oBaTh (hOpMyIIBL: IEPUMETPA U ILIOMIAIH MHOTOYTOJIEHUKOB, JUIHHBI OKPYXKHOCTH ¥ IUIOIIATN
Kpyra, 00béMa IPsIMOYTOJILHOTO Tapalieenuiesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPMHAT, BEKTOP; UCIIOIb30BaTh ITU MOHATUS 1S
NIPEICTaBIICHHs JTAHHBIX U PELICHHS 33124, B TOM YUCIIE U3 JPYTHX yIeOHBIX IPEAMETOB;

Pemath 3a1aun Ha MOBTOPEHKE OCHOBHBIX MOHATHH, HITIOCTPALIUIO CBSA3€i MEXIY pa3IHIHBIMU JaCTIMU
Kypca;

Br16upaTh MeTOA 115 peleHus 3a1a4u;

Pemrats 3a1auu U3 NOBCETHEBHOM XKHU3HMU;

YcTHbII
ompoc;
TTuceMeHHbII
KOHTPOJIb;

Vuu.py, Sknacc,
Ckaiicmapt

7.5.

TNapannensusie 1
MEPIEHANKYIISIPHBIE TPSIMBIE.

OrneprpoBath MOHATHAME: QUTYPa, TOUKA, PSIMAsi, yTOJI, MHOTOYTOJIbHHK, PaBHOOEIPEHHBIN 1
PaBHOCTOPOHHHUIT TPEYTONBEHIKH, TIPAMOYTONBHEII TPEYTOIBHHIK, MEANaHa, OMCCEKTPHCA 1 BBICOTA
TpeyrobHUKa, IapajLIelIorpaMM, poMO, IPSIMOYTOIbHUK, KBaPaT, TPAIeL sy, OKPYKHOCTb, KacaTellbHas;
PaBEHCTBO U 0J0o0Ue GUTYp, TPEYroONbHUKOB; HapaebHOCTh H IEPIeHUKYIAPHOCTh IPSMBIX, YTOI
MEXTY NPSAMBIMU, CHMMETPHS OTHOCUTEIIBHO TOUKH M IIPAMOIA; JUIMHA, PACCTOSHUE, BENUUMHA yTJIa,
IUIOIIA/Ib, HEPHMETD;

Hcmnonb3oBath GopMyJIEL: TIEPUMETpA M ILIOIIAIH MHOTOYTOIbHUKOB, JUIMHBI OKPY)KHOCTH M TLIOIIA/IH
Kpyra, 00béMa MPsIMOYTOILHOTO TTapajlieenuIesa;

OnepupoBaTh IOHATUSMHU: NPSAMOYTOJIbHAs CHCTEMA KOOPJMHAT, BEKTOP; HCIONB30BaTh 3TH MOHSTHS I
IIPECTAaBJICHHS JaHHBIX U PELICHHS 33724, B TOM YHCNIE U3 JPYTHX y4eOHBIX IPEIMETOB;

Pemats 3a1aun Ha MOBTOPEHHE OCHOBHEIX MOHATHH, HITIOCTPALIMIO CBA3EH MEXTY Pa3IHYHBIMU YaCTAMHI
Kypca;

Br16upaTh MeTOA 411 pelIeHus 3a1a4H;

Pemats 3a1aun U3 NOBCETHEBHOM KU3HH;

YcTHBII
o11poc;
ITucrmennsbIit
KOHTPOJIb;

VYun.py, Sknacc,
CxkaiicmapT




7.6.

OKpyKHOCTB U KpYT.

OnepupoBaTh MOHATHAME: HUTYpa, TOUKA, IPsIMAasi, YTOJl, MHOTOYTOJIbHUK, PABHOOEAPEHHBIH 1
PaBHOCTOPOHHUI TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TPEYroJbHUKA, ApaJUIeNIOrpaMM, poMO, IPSMOYTOJILHUK, KBaJIPaT, TPANEHs]; OKPYKHOCTb, KaCaTElIbHAS;
PaBEHCTBO U N000He GUryp, TPEYrOIbHIKOB; MAPAIIIEILHOCTD H IIEPICHAUKYISPHOCT IPSIMBIX, YOI
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIEHO TOYKH M IIPSIMOIA; JUTHHA, PACCTOSHKE, BEUYMHA YIJIa,
IUIOIIA/Tb, HEPHUMET;

Hcnonb30Bath (GOPMYIIBL: IEPUMETPA U IUIOLIAH MHOTOYTOJIBHUKOB, [UTMHBI OKPYKHOCTH H ILTOLIAIN
Kpyra, 00béMa MpsIMOYTOJILHOTO Tapaliesenuiesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT, BEKTOP; HCIIOJIb30BaTh 9TH MOHATUS IS
MPE/ICTABJICHNUS IAaHHBIX ¥ PELICHHUS 33134, B TOM YHCIIe U3 IPYTUX y4EOHBIX PEIMETOB;

Peruath 3a1a4n Ha MOBTOPEHHE OCHOBHBIX MOHSATHH, HILTIOCTPALIMIO CBA3EH MEXIY Pa3THIHBIMU YaCTIMU
Kypca,

Bri0upatbs MeTO U1 peLIeHUS 3a/1a4H;

Pemare 3aa4u U3 MOBCEHEBHOM KU3HU;

YcrHblit
orpoc;
TTuceMeHHbII
KOHTPOJIb;

VYuu.py, Sknacc,
Ckaiicmapt

7.7.

FeomeTle{eCKHe TIOCTPOCHUA.

OnepupoBaTh NOHATHAMU: PUTYpa, TOUKA, IPSAMAsL, YT0JI, MHOTOYTOJIbHUK, PABHOOEAPEHHBINA 1
PaBHOCTOPOHHUH TPEYTrONbHUKH, MIPSIMOYTOJIbHBI TPEyroIbHUK, MEANaHa, OMCCEKTPUCa U BBICOTA
TPeyroibHHUKA, ApaLIeNIorpaMM, poMO, IPIMOYTOIbHHK, KBapaT, TPAleLHs; OKPYKHOCTb, KacaTellbHas;
PaBEHCTBO ¥ Mo00ue QUTYp, TPEYTOIBHUKOB; TapaJLIeILHOCTD H NEPHIEHANKYIIPHOCTD IPSMBIX, YTOI
MEXTy IPSIMBIMU, CHMMETPHSI OTHOCUTEILHO TOUKH U IPSIMOH; JTHHA, PACCTOSHUE, BEIHYMHA YTIIa,
IUIOIIA/(b, HEPHMETD;

Hcnonp3oBaTh HopMyIIbL: IEPUMETPA U IUIONIATH MHOTOYTOIbHUKOB, JUIMHBI OKPYKHOCTH H ILIONIAAN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapajuieNenuIesa;

OnepupoBaTh IOHATUSMHU: OPIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP; HCIONb30BaTh 3TH MOHSITHS 17
MPEACTaBJICHHS JaHHBIX U PELICHHs 3a[a4, B TOM YUCIIe U3 APYTHX y4eOHBIX MPEIMETOB;

Pemats 3a1aun Ha MOBTOPEHHUE OCHOBHEIX NMOHSATHH, HINTIOCTPALHIO CBSI3€il MEXTy pa3IMIHbIMU JacTIMU
Kypca;

BriOupaTh METOX IS peIeHNs 3a/1a4H;

Pemate 3agaun u3 NoBceIHEBHOM KU3HU;

YcrHblit
0Ipoc;
ITucermeHHbIH
KOHTpOJIb;

VYun.py, Skinacc,
CxkaiicMapT

7.8.

VIJIEL B OKPY’KHOCTH.
Brncanusle ¥ onucaHHEIE
OKpPY’KHOCTH MHOTOYTOJIbHUKOB.

OnepupoBaTh MOHATHAMU: PUTYpa, TOUKA, IPSAMAst, YTOJI, MHOTOYTOJIbHHK, PABHOOCAPEHHBINA 1
PaBHOCTOPOHHHH TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TpEyToJIbHUKA, TapaJLIeTIorpaMM, POMO, IPSIMOYTOJIEHUK, KBaPaT, TPAIISLHsl; OKPY>KHOCTb, KacaTeIbHas;
PaBEeHCTBO U NoJo0ne GUTryp, TPeyroIbHIKOB; MapalIeIbHOCTh H IIePIEHIUKYIIPHOCT IPSIMBIX, YTOJI
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIHO TOUKH M TIPSAMOIA; JUTHHA, PACCTOSHKE, BENUYMHA YTIIa,
TUIOIIA b, IEPUMETD;

Vcnonp3oBath (GOpMYIIBL: IEPUMETPA U IUIOIAH MHOTOYTOIBHUKOB, [UTMHBI OKPYKHOCTH H TLTOLIAAN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapalieNenuIesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, BEKTOP; HCIIOIb30BATh 9TU MOHATUS IS
NIPECTaBIICHHS JAHHBIX U PELICHHS 337124, B TOM YUCIIE U3 IPYTHX yIEeOHBIX IPEAMETOB;

Pemratp 3a1a4u Ha MOBTOPEHHE OCHOBHBIX MOHATHUI, HILTIOCTPALIMIO CBS3EH MEKY pa3InuHbIMU YaCTIMU
Kypca;

BriOupath METON IS peIeHNs 3a/1a4H;

Pemate 3agaun U3 NoBCeTHEBHOM KU3HU;

Ycerubiit
0IIpoc;
TTucermMeHHbBIIH
KOHTPOJIb;

Vuu.py, Sknacc,
CkaiicmapT




7.9.

[Ipsmast 1 OKPYKHOCTS.

OnepupoBaTh MOHATHAME: HUTYpa, TOUKA, IPsIMAasi, YTOJl, MHOTOYTOJIbHUK, PABHOOEAPEHHBIH 1
PaBHOCTOPOHHUI TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TPEYroJIbHUKA, APAJUIENIOrpaMM, poMO, IPSIMOYTOJILHUK, KBaJIPaT, TPAICIHs; OKPYKHOCTh, KacaTelbHasl;
PaBEeHCTBO U noJo0ue GUryp, TPEyroIbHIKOB; MAPAUICILHOCTD H IIEPICHAUKYIAPHOCTD IPSMBIX, YTOI
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIEHO TOYKH M IIPSIMOIA; JUTHHA, PACCTOSHKE, BEUYMHA YIJIa,
IUIOIIA/Tb, HEPHUMET;

Hcnonp30Bath (OpMYJIBL: IEPUMETPA U IUIOLIAH MHOTOYTOJIBHUKOB, AJIWHBI OKPY)KHOCTH U TUIOIIA M
Kpyra, 00béMa MpsIMOYTOJILHOTO Tapaliesenuiesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT, BEKTOP; HCIIOJIb30BaTh 9TH MOHATUS IS
MPEICTABJICHNUS IAaHHBIX U PELICHHUS 33184, B TOM YHCIIEe U3 IPYTUX y4eOHBIX MPEIMETOB;

Peruath 3a1a4n Ha MOBTOPEHHE OCHOBHBIX MOHSATHH, HILTIOCTPALIMIO CBA3EH MEXIY Pa3THIHBIMU YaCTIMU
Kypca,

Bri0upatbs MeTO U1 peLIeHUS 3a/1a4H;

Pemare 3aa4u U3 MOBCEHEBHOM KU3HU;

YcrHblit
orpoc;
TTuceMeHHbII
KOHTPOJIb;

VYuu.py, Sknacc,
Ckaiicmapt

7.10.

YeTbIpEXYroabHUKH.
BricaHHble U ONIMCAaHHBIE
YEThIPEXYTOJbHUKH.

OnepupoBaTh NOHATHAMU: PUTYpa, TOUKA, IPSAMAsL, YT0JI, MHOTOYTOJIbHUK, PABHOOEAPEHHBINA 1
PaBHOCTOPOHHUH TPEYTrONbHUKH, MIPSIMOYTOJIbHBI TPEyroIbHUK, MEANaHa, OMCCEKTPUCa U BBICOTA
TPEyroibHHUKA, IAPaLIeNorpaMM, poMO, IPIMOYTOIbHHK, KBaZparT, TPANeus; OKPYKHOCTb, KacaTelIbHas;
PaBEHCTBO ¥ mogooue GUryp, TPEYTroIbLHUKOB; TapaJuIeIbHOCTD H NEPHEHANKYIIPHOCTD NPSIMBIX, YO
MEXTy IPSIMBIMU, CHMMETPHSI OTHOCUTEILHO TOUKH U IPSIMOH; JTHHA, PACCTOSHUE, BEIHYMHA YTIIa,
IUIOIIA/(b, HEPHMETD;

Hcnonp3oBaTh HopMyIIbL: IEPUMETPA U IUIONIALH MHOTOYTOJIbHUKOB, JUIHHbI OKPYXKHOCTH H IUIOIANN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapajuieNenuIesa;

OnepupoBaTh IOHATUSMHU: OPIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP; HCIONb30BaTh 3TH MOHSITHS 17
MPEICTAaBJICHHS JaHHBIX U PELICHHS 3a[a4, B TOM 4UCNIe U3 JPYTUX y4eOHBIX IPEAMETOB;

Pemath 3a1a4n Ha MOBTOPEHHUE OCHOBHEIX MOHSATHH, HINTIOCTPALHIO CBSI3€il MEXTy pa3IMIHBIMU 9acTIMI
Kypca;

BriOupaTh METOX IS peIeHNs 3a/1a4H;

Pemate 3agaun u3 NoBceIHEBHOM KU3HU;

YcrHblit
0Ipoc;
ITucermeHHbIH
KOHTpOJIb;

Vuu.py, Sknacc,
CxkaiicMapT

7.11.

Teopema [Tudaropa u Hauana
TpUroHOMeTpHH. Pemenne
OOMINX TPEYTOJLHUKOB.

OnepupoBaTh MOHATHAMU: PUTYpa, TOUKA, IPSAMAst, YTOJI, MHOTOYTOJIbHHK, PABHOOCAPEHHBINA 1
PaBHOCTOPOHHHH TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TpEyToJIbHUKA, TapaJLIeTIorpaMM, POMO, IPSIMOYTOJIEHUK, KBaPaT, TPAIISLHsl; OKPY>KHOCTb, KacaTeIbHas;
PaBEeHCTBO U NoJo0ne GUTryp, TPeyroIbHIKOB; MapalIeIbHOCTh H IIePIEHIUKYIIPHOCT IPSIMBIX, YTOJI
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIHO TOUKH M TIPSAMOIA; JUTHHA, PACCTOSHKE, BENUYMHA YTIIa,
TUIOIIA b, IEPUMETD;

Vcnonp3oBath (GOpMYIIBL: IEPUMETPA U IUIOIAH MHOTOYTOIBHUKOB, [UTMHBI OKPYKHOCTH H TLTOLIAAN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapalieNenuIesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, BEKTOP; HCIIOIb30BATh 9TU MOHATUS IS
NIPECTaBIICHHS JAHHBIX U PELICHHS 337124, B TOM YUCIIE U3 IPYTHX yIEeOHBIX IPEAMETOB;

Pemratp 3a1a4u Ha MOBTOPEHHE OCHOBHBIX MOHATHUI, HILTIOCTPALIMIO CBS3EH MEKY pa3InuHbIMU YaCTIMU
Kypca;

BriOupath METON IS peIeHNs 3a/1a4H;

Pemate 3agaun U3 NoBCeTHEBHOM KU3HU;

Ycerubiit
0IIpoc;
TTucermMeHHbBIIH
KOHTPOJIb;

Vuu.py, Sknacc,
CkaiicmapT




7.12.

HpaBI/IHBHHe MHOT'OYT'OJIbHUKH.

OnepupoBaTh MOHATHAME: HUTYpa, TOUKA, IPsIMAasi, YTOJl, MHOTOYTOJIbHUK, PABHOOEAPEHHBIH 1
PaBHOCTOPOHHUI TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TPEYroJIbHUKA, APAJUIENIOrpaMM, pOMO, IPSIMOYTOJIBHUK, KBAJIpaT, TPAIeLHsl; OKPY>KHOCTh, KacaTebHas,
PaBEHCTBO U N000He GUryp, TPEYrOIbHIKOB; MAPAIIIEILHOCTD H IIEPICHAUKYISPHOCT IPSIMBIX, YOI
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIEHO TOYKH M IIPSIMOIA; JUTHHA, PACCTOSHKE, BEUYMHA YIJIa,
IUIOIIA/Tb, IEPUMETD;

Hcnonp30Bath (OpMYJIBL: IEPUMETPA U IUIOLIAH MHOTOYTOJIBHUKOB, AJIWHBI OKPY)KHOCTH U TUIOIIA M
Kpyra, 00béMa MpsIMOYTOJILHOTO Tapaliesenuiesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT, BEKTOP; HCIIOJIb30BaTh 9TH MOHATUS IS
MPEJICTABJICHNUS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE U3 APYTHX YYEOHBIX IPEIMETOB;

Peruath 3a1a4n Ha MOBTOPEHHE OCHOBHBIX MOHSATHH, HILTIOCTPALIMIO CBA3EH MEXIY Pa3THIHBIMU YaCTIMU
Kypca,

Bri0upatbs MeTO U1 peLIeHUS 3a/1a4H;

Pemare 3aa4u U3 MOBCEHEBHOM KU3HU;

YcrHblit
orpoc;
TTuceMeHHbII
KOHTPOJIb;

VYuu.py, Sknacc,
Ckaiicmapt

7.13.

TIpeobpa3oBaHus MIIOCKOCTH.

OnepupoBaTh NOHATHAMU: PUTYpa, TOUKA, IPSAMAsL, YTOJ, MHOTOYTOJIbHUK, PABHOOEAPEHHBINA 1
PaBHOCTOPOHHUH TPEYTroJbHUKH, MIPSIMOYTOJIbHBI TPEyroIbHUK, MeANaHa, OMCCEKTpUCa U BBICOTA
TPEyroibHHUKA, IAPALIENIOrpaMM, poMO, IPAMOYTOIbHHK, KBaApaT, TPANeus; OKPYKHOCTb, KacaTeIbHas;
PaBEHCTBO ¥ Ioxo0ue GUryp, TPEYTOILHUKOB; TapaJuIeIbHOCTD H NEPHEHANKYIIPHOCTD MPSIMBIX, IO
MEXTy IPSIMBIMU, CHMMETPHSI OTHOCUTEILHO TOUKH U IPSAMOH; JTHHA, PACCTOSHUE, BEIHYUHA YTIIa,
IUIOIIA/(b, HEPHMETD;

Hcnonp3oBaTh HopMyIIbL: IEPUMETPA U IUIONIALH MHOTOYTOJIbHUKOB, JUIHHBI OKPYXKHOCTH H IUIOIANN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapauieNenuIesa;

OnepupoBaTh IOHATUSAMHU: OPIMOYTOIbHAS CHCTEMa KOOPAUHAT, BEKTOP; HCIONb30BaTh 3TH MOHSTHS 17
MPEICTAaBJICHHS JaHHBIX U PELICHHS 3a[a4, B TOM 4UCNIe U3 JPYTUX y4eOHBIX IPEAMETOB;

Pemats 3a1a4n Ha MOBTOPEHHUE OCHOBHEIX MOHSATHH, HINTIOCTPALUIO CBS3Eil MEXTy Pa3IMIHBIMU JacTIMI
Kypca;

BriOupaTh MeTOX IS peIeHNs 3a/1a4H;

Pemate 3a1aun u3 NoBceITHEBHOM KU3HU;

YcrHblit
0Ipoc;
ITucermeHHbIH
KOHTpOJIb;

Vuu.py, Sknacc,
CxkaiicMapT

7.14.

JlBmxenus. [TomooOue.
Cummerpusi.

OnepupoBaTh MOHATHAMU: PUTYpa, TOUKA, IPSMAsL, YTOJI, MHOTOYTOJIbHHK, PABHOOCAPEHHBINA 1
PaBHOCTOPOHHHHN TPEYTOJNILHUKHU, IPSIMOYTOJIBHBIN TPEYrOJbHUK, MeMaHa, OMCCEKTpUCa U BBICOTA
TpEyTroJIbHUKA, TapaJLIeIorpaMM, POMO, IPSIMOYTOIBHUK, KBaPaT, TPAIISLHsl; OKPY>KHOCTb, KacaTeIbHas;
PaBEeHCTBO U NoJo0He GUTryp, TPeyroNbHIKOB; MapalIeIbHOCTh H IIEPIEHIUKYIIPHOCT IPSIMBIX, YTOJI
MEX]y OPSIMBIMU, CHMMETPHSI OTHOCUTEIILHO TOUKH M TIPSAMOIA; JUTHA, PACCTOSHKE, BENUYMHA YIIIa,
TUIOIIA b, IEPUMETD;

Vcnonp30Bath (OpMYIIBL: IEPUMETPA U IUIOIAH MHOTOYTOIBHUKOB, [UTMHBI OKPYKHOCTH H TLTOLIAIN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapaliesenuIesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT, BEKTOP; HCIIOIb30BATh 9TU MOHATUS IS
NIPECTaBIICHHS JAHHBIX U PELICHHS 337124, B TOM YUCIIE U3 IPYTHX yIEOHBIX IPEAMETOB;

Pemratp 3a1a4u Ha MOBTOPEHHUE OCHOBHBIX HOHATHUI, HILTIOCTPALIMIO CBS3EH MEKY pa3InuHbIMU YacTIMU
Kypca;

BriOupath METON IS peIeHNs 3a/1a4H;

Pemate 3agaun U3 NOBCETHEBHOM KU3HU;

Ycerubiit
0IIpoc;
TTucermMeHHbBIIH
KOHTPOJIb;

Vuu.py, Sknacc,
CkaiicmapT




7.15.

ITnomaznps. Beruncnenne
momaznei. [Tnomaman
0100HBIX GUryp.

OnepupoBaTh MOHATHAMHE: HUTYpa, TOUKA, IPsMAasi, YTOJ, MHOTOYTOJbHUK, PABHOOEAPEHHBIH 1
PaBHOCTOPOHHHUI TPEYTrOJIBHUKH, IPSIMOYTOJBHBII TPEYTOJIbHUK, MEAHaHa, OMCCEKTPUCa U BBICOTA
TPEYroJbHUKA, ApaJUIENIOrpaMM, poMO, IPSMOYTOJILHUK, KBaJIPaT, TPANEHs]; OKPYKHOCTb, KaCaTelIbHAS;
PaBEHCTBO U No00He GUryp, TPEYroIbHIKOB; MAPAIIIEILHOCTD H IEPICHAUKYIIPHOCTD IPSIMBIX, YO
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIHO TOYKH M IIPSIMOIA; JUTHHA, PACCTOSHUE, BEUYMHA YTIIa,
IUIOIIA/Tb, HEPHUMET;

Hcnonb30Bath GOPMYIIBL: IEPUMETPA U IUIOLIAH MHOTOYTOJIBHUKOB, [UTMHBI OKPYKHOCTH H TLTOLIAIN
Kpyra, 00b€Ma IpsIMOYTOJILHOTO MapauielIeuIeaa;

OnepupoBaTh MOHATHSIMH: IPSIMOYTOJIbHASI CHCTEMa KOOPNHAT, BEKTOP; MCIOIb30BATh ITH MOHSTHS IS
MPE/ICTABJICHNUS IAaHHBIX ¥ PELICHHUS 3a/1a4, B TOM YHCIIC U3 IPYTUX y4EOHBIX MPEIMETOB;

Perath 3a1a4n Ha MOBTOPEHHUE OCHOBHBIX MOHSATHH, HILTIOCTPALIMIO CBA3CH MEXIY Pa3THIHBIMU YaCTIMU
Kypca,

Bri0upats MeTO U1 peLIeHUS 3a/1a4H;

Peware 3aa4uu U3 MOBCEHEBHOM KU3HU;

YcrHblit
orpoc;
TTuceMeHHbII
KOHTPOJIb;

VYuu.py, Sknacc,
Ckaiicmapt

7.16.

I[eKa]Z)TOBBI KOOpAWHATHI Ha
TIJIOCKOCTH.

OnepupoBaTh NOHATHAMU: PUTYpa, TOUKA, IPSAMAsL, YT0J, MHOTOYTOJIbHUK, PABHOOEAPEHHBINA 1
PaBHOCTOPOHHHH TPEYTOJILHUKH, IPSIMOYTOJIBHBIH TPEyrOIbHNK, Me/[aHa, OUCCEKTPHCA H BBICOTA
TPEyroibHHUKA, IAPALIENOrpaMM, poMO, IPAMOYTOIbHHK, KBaZparT, TPANeus; OKPYKHOCTb, KacaTeIbHas;
PaBEHCTBO ¥ mofo0ue GUryp, TPEYTOIBHUKOB; TapaJuIeIbHOCTD H NEPHEHANKYIIPHOCTD MPSIMBIX, IO
MEXTy IPSIMBIMU, CHMMETPHSI OTHOCUTEILHO TOUKH U IPSIMOH; JIHHA, PACCTOSHUE, BEIHYMHA YTIIa,
IO /Ib, HEPHMETD;

Hcnonb3oBaTh HOpMyIIBL: IEPUMETPA U IUIONIAJH MHOTOYTOIHUKOB, JUTMHBI OKPYXKHOCTH H IIIOMANN
Kpyra, 00béMa IPsIMOYTOJILHOTO TIapaliesenuiesa;

OnepupoBaTh OHATHSIMH: IPSIMOYTOJIbHAS CHCTEMa KOOPINHAT, BEKTOP; MCIIOIB30BaTh 3TH HOHSTHS IS
MPEACTAaBJICHHS JaHHBIX U PELICHHS 3a[a4, B TOM 4UCNIe U3 JPYTUX y4eOHBIX IPEAMETOB;

Pemath 3a1a4n Ha MOBTOPEHHUE OCHOBHEIX MOHSATHH, HINTIOCTPALUIO CBSI3Eil MEXTy Pa3IMIHBIMH YacTIMHI
Kypca;

BriOupaTh METOX IS peIeHNs 3a/1a4H;

Pemate 3a1aun U3 NoBCeIHEBHOM KU3HU;

YcrHblit
0IIpoc;
ITucermeHHbIH
KOHTpOJIb;

7.17.

BekTopsl Ha IJI0CKOCTH

OnepupoBaTh MOHATHAMU: PUTYpa, TOUKA, IPSMAst, YT0JI, MHOTOYTOJIbHHK, PABHOOCAPEHHBINA 1
PaBHOCTOPOHHHMH TPEYTOIBHUKH, MPSIMOYTOJBHEI TPEYroJIbHUK, MeIaHa, OHCCEKTpHca U BEICOTa
TPEYroJbHUKA, MApaUIeNIorpamMM, poMO, MPSIMOYTOJIbHUK, KBAJIpaT, TPANEIHsl; OKPYKHOCTb, KacaTellbHas;
PaBEHCTBO U NoJo0He GUTyp, TPEYrOIBHUKOB; AapalIEIEHOCTh H NEPIEHIUKYIIPHOCT HPSIMBIX, YTOJ
MEX]y OPSIMBIMH, CHMMETPHSI OTHOCUTEIIEHO TOUKH M TIPSIMOIA; JUTHHA, PACCTOSHHE, BENUYMHA yTIIa,
TUIOIIA b, IEPUMETD;

Vcnonp3oBath (GOpMYIIBL: IEPUMETPA U IUIOIAH MHOTOYTOIBHUKOB, [UTMHBI OKPYKHOCTH H TTOLIAIN
Kpyra, 00bEMa IPsIMOYTOJIEHOTO TTapaliesenuIesa;

OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIMHAT, BEKTOP; HCIIOIb30BATh 9TU MOHATUS IS
MPE/ICTABJICHNUS IAaHHBIX ¥ PELICHHUS 3a/1a4, B TOM YHCIIEe U3 IPYTUX y4EOHBIX MPEIMETOB;

Pemrath 32124 Ha MOBTOPEHUE OCHOBHBIX MOHATUH, HIUTIOCTPALMIO CBSI3EH MEXKIy pa3iMuHbIMU YacTAMU
Kypca;

BriOupath MeTON IS peleHNs 3a/1a4H;

Pemate 3agaun U3 NoBCEIHEBHOM KU3HU;

Ycerubiit
0IIpoc;
TTucermMeHHbIIH
KOHTPOJIb;

Vuu.py, Sknacc,
CxkaiicmapT

Htoro no paszneny:
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Ne [ Tema ypoka KoanuecTBO yacos Jara DIIeKTPOHHBI
u3yuyeHusi | e MuQpoBbIe
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
o0OpazoBareinb
padoThI padoThI
HBIE PECYPCHI
1 [loBTOpEHME 10 TEME 1 0 0,5 Ibu6imoreka [JOK
"TlogoGHBIE TPEYTONBHHUK." m;ps-// lesson.acade
content.myschool.¢|
du.ru/02.3/09
2 [loBTOpEHME 11O TEME 1 0 0,5 IBu6morexa LTOK
"YeThIpeXyroIbHHKH. m;ps.lllesson.acade
HHOHI%IH/I FEOMETPUUYECKUX content.myschool e
buryp". du.ru/02.3/09
3 [IoBTOpEHME 11O TEME 1 0 0,5 IBu6moTexa LIOK
"BrnucaHHbIe, OIUCAHHBIE U 'r:;ps-” lesson.acade]
n -
[(CHTPATILHBIC YIIIBL . content.myschool.e
du.ru/02.3/09
4 VIuaznocmuueckasn 1 1 IBru6nuorexa LIOK
" |konmponwvnasn paéoma. https://lesson.acade]
my-
content.myschool.¢
du.ru/02.3/09
5 Ornpezenenne 1 0 0,5 [Bu6nrorexa [TOK
TPUTOHOMETPUIECKHX m;ps-// lesson.acade
o o -
q)yHOKHHH Y1108 ot 0° 110 content.myschool.¢|
180°. du.ru/02.3/09
6 Ornpenenenne 1 0 0,5 [Bubnuorexa [JOK
TPUTOHOMETPUYECKHX m;ps-/ /lesson.acade
o o .
qoyHoKHHH Y108 ot 0° 110 content.myschool.¢|
180°. du.ru/02.3/09
7 |[Kocunyc u cuHyc npsamoro u| 1 0 0,5 [Br6mroTexa [OK
. - rrmnt;p_s:lllesson.acade
content.myschool.g|
du.ru/02.3/09
g. |Kocunyc u cuHyc npsMoro u| 1 0 0,5 [Bu6nuorexa [TOK
TYIIOro yria. rr:;pis.lllesson.acade
content.myschool.e|
du.ru/02.3/09
9 TeopeMa KOCUHYCOB. 1 0 0,5 Bu6nnorexa [IOK
(O606ménHas) TeopeMa rr:;ps.lllesson.acade
CHHYCOB (cv paiycom content.myschool.¢
OTTMCAHHOU OKPYXKHOCTH). du.ru/02.3/09
10. [Teopema kocuuycos. 1 0 0,5 [Bu6nuorexa [TOK
(O6061mEHHasT) TeopeMa m;ps-// lesson.acade
CHHYCOB (cu paiycom content.myschool.¢
OTMCAaHHOU OKPY>KHOCTH). du.ru/02.3/09
11 HaxoxxaeHue JyIuH CTOPOH U 1 0 0,5 bru6nnorexa LIOK
BEJIMYMH YTIIOB :;[;ps.lllesson.acade

TPEYrOJIbHUKOB.

content.myschool.¢|

du.ru/02.3/09




12. (HaxoxzaeHue JUIMH CTOPOH U 0,5 IBu6muorexa LTOK
BEJIMYNH YTIIOB m;pis.lllesson.acade
TPCYTOILHIKOB. content.myschool.¢|

du.ru/02.3/09

13 Dopmya riomanu 0,5 Ibubmmorexa IJOK
TPEYrOILHUKA YEPE3 JIBE ::;ps-// lesson.acade
CTOPOHBI M yTOIl MEHKIY content.myschool.¢|
HAMU. du.ru/02.3/09

14 Dopmyra rmiomanu 0,5 Ibubmmorexa IJOK
TPEyroJIbHUKA Yepe3 1B fr:;f;ps.// lesson.acade
CTOPOHEI M yrOIl MEXY content.myschool.g|
HAMU. du.ru/02.3/09

15. |®opmyia miomaim 0,5 IBubnorexa LIOK
4eTBHIPEXYTOIbHHUKA Yepes3 m;ps.// lesson.acade
€ro JUaroHaJI U yroi content.myschool e
MEKIY HUMU. du.ru/02.3/09

16. |Popmyia miomau 0,5 IBu6auorexa [IOK
HYEeTHIPEXYTOLHUKA Yepe3 ::;Fis-” lesson.acade
€ro AUaroHaJIu U yroiu content.myschool ¢
MEKIY HUMU. du.ru/02.3/09

17. [[IpakTnyeckoe mpUMEHCHHE 0,5 IBru6nuorexa [IOK

" |noKa3aHHBIX TeopeM https://lesson.acade
my-
content.myschool.¢
du.ru/02.3/09

18, [[IpakTnyeckoe mpUMEHCHHE 0,5 IBru6nuorexa LIOK

" |noKa3aHHBIX TeopeM https://lesson.acade
my-
content.myschool.e
du.ru/02.3/09

19. [[IpakTHueckoe NpUMeHEHHE 0,5 Br6mroTexa LIOK

" |noKa3aHHEIX TeopeM https://lesson.acade
my-
content.myschool.e
du.ru/02.3/09

20. (Kommponsnas pabomaiel. BruGmiorexa LIOK

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

21 [[lonsitne o npeobpasoBanuu 0,5 [Bu6nmrorexa [TOK

" [mopo6us https://lesson.acade
my-
content.myschool.g|
du.ru/02.3/09

2o [[loHsTHE O peobpasoBaHuy 0,5 Ibru6nuorexa LIOK

" lnomo6us https://lesson.acade
my-
content.myschool.¢
du.ru/02.3/09

23 |[COOTBETCTBEHHBIC 3JICMEHTEI 0,5 IBu6muoTexa [TOK

) https://lesson.acade]

[MOA00HBIX QUTyp.

I ¢uryp y
content.myschool.¢
du.ru/02.3/09

24, [COOTBETCTBCHHBIC JJICMCHTBI 0,5 Butanotexa LIOK

' https://lesson.acade]

[MOA00HBIX QUryp.

I ¢uryp y.
content.myschool.e|
du.ru/02.3/09

o5 [Teopema o mpousseaeHHN 0,5 IBu6muorexa LTOK

OTPE3KOB XOp1, TCoOpEMa O
IIPONU3BCACHNHN OTPE3KOB

https://lesson.acade]
my-

content.myschool.g|




CEeKYIUX, TeopeMa O
KBaJipaTe KacaTeJbHOM.

du.ru/02.3/09

26, |Teopema o npoussenennu 0,5 [Bubuorexa [TOK
OTPE3KOB XOpJ, TEOpEMA O m;ps-// lesson.acade
[IPOU3BEJECHUU OTPE3KOB ontent.myschaol.e
CCKyIuX, Teopema o du.ru/02.3/09
KBaJpaTe KacaTeJIbHOMU.

27 I [pyuMeHeHuE B pelIEHUN 0,5 Ibubmorexa IIOK
reOMETPUYECKHX 3313 m;ps.// lesson.acade

content.myschool.¢|
du.ru/02.3/09

28 [ [pyuMeHeHuE B pelIEHUN 0,5 Ibubmorexa IIOK
reOMETPUYECKHX 3a1ad m;ps-” lesson.acade

content.myschool.¢|
du.ru/02.3/09

og (lIpuMeHeHue B pereHnn 0,5 IBru6nuorexa [IOK
COMETPUYECKHX 3a/1a4 fr:;ps.// lesson.acade

content.myschool.¢
du.ru/02.3/09

30, |Konmponsnaa paboma Ne2 Bubaunorexa LHOK

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

31, [Ompenenenue BEKTOPOB, 0,5 Bru6mmoTeka [TOK

" |clokeHHe M pazsHOCTb https://lesson.acade
my-

BEKTOPOB, YMHOKEHUE content.myschool e
BEKTOPA HA YHCJIO. du.ru/02.3/09

30 [Omnpenesnenue BeKTOpOB, 0,5 IBu6nuorexa LIOK

" [cloXeHHe M pa3HOCTH https://lesson.acade
my-

BEKTOPOB, YMHOXXEHHE content.myschool.e
BEKTOpa Ha YHCJIO. du.ru/02.3/09

33, |Pusudeckuit u 0,5 IBu6nuorexa LIOK
reOMETPUYECKHI CMBICIT m;ps-// lesson.acade
BCKTOPOB. content.myschool.g|

du.ru/02.3/09

34, |Pu3HUECKHl U 0,5 IBu6mmoTexa LOK
reOMETPUYECKHI CMBICIT m;ps-// lesson.acade
BCKTOPOB. icontent.myschool.e|

du.ru/02.3/09

35, [PasmoxeHne BekTopa 1o 0,5 Ibru6nuorexa LIOK
IByM HEKOJIJIMHEAPHBIM m;ps-” lesson.acade
BEKTOpaM. icontent.myschool.e|

du.ru/02.3/09

36. [Pasnoxenue BekTopa 1o 0,5 bu6moreka LIOK
IByM HEKOJIJIMHEAPHBIM m;ps-” lesson.acade
BCKTOPAM. content.myschool.e|

du.ru/02.3/09

37 KoopaunaTel BeKTOpAa. 0,5 brubnmotexa [JOK

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

38 KoopauHaThl BEKTOpA. 0,5 Ibuomorexa IJOK

) https://lesson.acade]
my-

icontent.myschool.e|

du.ru/02.3/09




39 [CxamsipHOE NpoU3BeaCHNE 0,5 ﬁH6H.P/I/(|>TeKa LIOIE|
BEKTOPOB, €r0 MPUMEHEHUE mt;ps esson.acade|
AU HAXOXACHWA UTHH 1 content.myschool.¢|
YTJIOB. du.ru/02.3/09
40. Perrenue 3ama4d ¢ TOMOIIBIO 0,5 IBuomoreka [IIOK
BEKTOPOB. https://lesson.acade|
my-
content.myschool.¢|
du.ru/02.3/09
41. [[IpuMeHeHHE BEKTOPOB 1Ist 0,5 BI/I6J‘I.I/IOTeKa 1TOK
pELIEHNs 3a1a4 KHHEMATHKU fr:;f;p_s-// lesson.acade
11 MCXaHHKHN content.myschool.g|
du.ru/02.3/09

42 (Konmponsnas paboma Ne3 [Bubnuorexa [JOK
https://lesson.acade]
my-
content.myschool.e
du.ru/02.3/09

43. {eKxapToBbI KOOPANHATHI 0,5 ];I/IGJ].I;I/(I)TeKa L[OI;

TOYEK Ha IIOCKOCTH. mt;ps esson.acade
content.myschool.¢
du.ru/02.3/09

44, [YpaBHEHHE IPSIMOiL. 0,5 IBru6nuorexa [IOK
https://lesson.acade]
my-
content.myschool.¢
du.ru/02.3/09

45 [YrmoBoit kooddurment, 0,5 ]ﬁn@n?mxa 1TOK

TAHTEHC YIy1a HAKJIOHA, n:;FiS-” esson.acade
(1apaJlIc/IbHBIC 1 content.myschool.e
[ICPICHANKYJIAPHBIC du.ru/02.3/09
psiMbIe.

46. |YPaBHEHHE OKPY’KHOCTH. 0,5 [Br6morexa [TOK
https://lesson.acade]
my-
content.myschool.e
du.ru/02.3/09

47, HaxoxxaeHue koopauHat 0,5 ]ﬁn6n.7/<lner<a HOI;

TOUCK MEPECeUeHHA n:;ps esson.acade|
OKPY>KHOCTH U MPSIMOM. content.myschool.e
du.ru/02.3/09

48. MeTo1 KOOpIUHAT MPU 0,5 BI/I6J‘I.PIOTeKa LIOK

PEIIEHUH TEOMETPHIECKUX m;es-// lesson.acade
sanad. content.myschool.¢
du.ru/02.3/09

49. l1criomp30BaHne METOIA 0,5 BI/IGII.I/IOTEKa LIOK

KOOPJAMHAT B MPAKTHYECKUX fr;t;p_s-// lesson.acade
safiatax content.myschool.¢
du.ru/02.3/09

50. l1criomp30BanHne METOIA 0,5 BI/IGII.I/IOTEKa LIOK

KOOpAWHAT B MPAKTHUECKUX m;p_s-” lesson.acade
sajadax content.myschool.e|
du.ru/02.3/09

51. \Konmponovnan paboma Ne4. Bubinoreka [JOK
https://lesson.acade]
my-
content.myschool.e|
du.ru/02.3/09

52 |[IpaBuibHbBIC 0,5 IBu6muorexa LTOK

MHOTOYTOJTEHHKH, https://lesson.acade

my-




BLIYMCJICHUC UX DJICMCHTOB.

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

53.

Yucno p u aiuHa
OKPYKHOCTH.

0,5

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

54.

/[1MHa yru OKpy»KHOCTH.

0,5

Ibuomorexa [JOK
https://lesson.acade]
my-
content.myschool.¢|
du.ru/02.3/09

55.

PanuanHas Mepa yria.

0,5

Ibuomorexa [JOK
https://lesson.acade]
my-
content.myschool.¢|
du.ru/02.3/09

56.

[Tnomans Kpyra u ero
PIIEMEHTOB (CeKTOpa U
CETMEHTA).

0,5

Ibr6mmoteka [JOK
https://lesson.acade]
my-
content.myschool.¢
du.ru/02.3/09

57.

Beruucienue mioiagei
(bUTryp BKITIOYAIOIINX
PIIEMEHTHI KpyTa.

0,5

Ibr6mmoteka [JOK
https://lesson.acade]
my-
content.myschool.e
du.ru/02.3/09

58.

Brruncienue mioianaei
(buryp BKITIOUAOIIINX
PIIEMEHTHI KpyTa.

0,5

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

59.

Konmponwvnaa pabomaNes

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

60.

[loHsITHE O IBHIKEHHUU
TIJTOCKOCTH.

0,5

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

61.

[TapajutenbHbIA IEPEHOC,
[IOBOPOT U CUMMETPUH.

0,5

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

62.

OcHu ¥ IEHTPBI CUMMETPHH.

0,5

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

63.

[Ipocreiinrie npuMeHEHHs B
[PELICHNUH 3a]1a4.

0,5

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

64.

HpOMe)KYTO‘lHa}I aTTeCTanua

0,5

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

65.

[loBTOpenwue:"
Pewenue 3anay no reme
0100HBIE TPEYTOIBHUKN"

0,5

Ibr6mmorexa [JOK
https://lesson.acade]
my-
icontent.myschool.e|

du.ru/02.3/09




66. [[loBTOpeHue o Teme" 1 0,5 IBu6muorexa LTOK
UeThIpEXyTONbHUKH m;l?s-/ /lesson.acade
Ilno1anu reoMeTpuYecKux ontent.myschaol.e
puryp" du.ru/02.3/09

67 [ToBTOpEHME 11O TeMe" 1 0,5 IBuomoreka [IIOK
TeopeMa CHHYCOB H :;[;ris./llesson.acade
KOCHHYCOB". content.myschool.¢|

du.ru/02.3/09
ITOroBbIi YpOK. 0,5 Ibu6nuorexa LIOK
68. P 1 https://lesson.acade]
my-
content.myschool.g|
du.ru/02.3/09
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJ/IbHOT' O ITPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI /14 YYEHHUKA

Aranacsa JI.C. 'eomerpust: yaeOHUK 17151 7-9 Ki1. 001e00pa3oBaTeIbHBIX
yupexaenuil. — M.: IIpocsemenne, 2015.

METOANYECKHUE MATEPUAJIbI IJ1] YYUTEJIA

Artanacsu JI.C. M3yueHnne reomeTpuu B 7-9 Kinaccax: METOJUUYECKHAE PEKOMEHAAIIUU
s yautens. — M.: [Ipocsemenue, 2015.

OU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anexTpoHHas 1mKkoja. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Aunekc. Yueounx» https://education.yandex.ru/home/

«SAKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaitay» . https://edu.sirius.online

MATEPUAJ/IbBHO-TEXHHUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IbBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

MynbTUMEIUUHBIIA KOMIBIOTEP C IPOEKTOPOM U KOJIOHKAMH

HoyT6yku

OBOPY/IOBAHUE /I/1f1 IPOBEJEHUSA JIABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAILU

CMapT [ocKa, JIaHIIEeThl


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