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INOACHUTEJIbHAS 3AITMCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipeamer "T'eomerpus" sBmsieTcss pazgenom kKypca "Maremaruka". PaGouas mporpamma 1o
npenmetry "Teomerpus” s obydaromuxcs 9 kmaccoB paspaboraHa Ha ocHoBe DenepaibHOTO
roCy/IapCTBEHHOr0 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOIO OOIIero oOpa3oBaHUsl C y4&€TOM U
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUHU, MPEABABISIEMBIX K MaTEeMaTUYeCKOMY OOpa3oBaHUIO, U
TpaauLUMNA POCCHIICKOTO 00pa3oBaHUsA, KOTOpble OOECHeuYMBAaIOT OBJAJCHHUE KIIOUYEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIOIIMMU OCHOBY JUIsl HENPEPHIBHOTO OOPAa30BaHMS U CaMOPA3BUTHS, a
TaKkK€  IEJOCTHOCTh  OOLIEKYJIbTYpPHOTO, JIMYHOCTHOIO M  IO3HABATEIBHOTO  Pa3BUTUA
oOyuaromuxcs. B mporpamme yuteHsl ujieu u nojoxxenus Konuenuu pasBuTus MaTeMaTHYECKOTO
obpazoBanusi B Poccuiickoit ®enepanmu. B smoxy mmdpoBor TpaHchopmamuu Bcex cdep
YeJIOBEYECKOM NESATETbHOCTH HEBO3MOXKHO CTaThb OOpa30BAaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3
0a30BOi MaTeMaTHYECKON MOJTOTOBKU. YK€ B IIKOJIE MaTeMaTHKa CIYXUT OMOPHBIM MPEeIMETOM
JUI M3YYEHHUS CMEKHBIX TUCLUUIUIMH, a TOCJE IIKOJIBI peaibHOM HEOOXOIMMOCTBIO CTaHOBHTCS
HenpepsiBHOE oOpa3oBaHHe, 4YTO TpeOyeT TMOJIHOLEHHOW 0a30Boil  00IIe00pazoBaTeIbHON
MOJArOTOBKH, B TOM 4YHCJIE€ M MAaT€MaTU4eCKOW. JTO OOYCJIOBIEHO TEM, YTO B HAllW JAHU PacTET
yrcno mpodeccui, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPHUMEHEHHEM MaTeMaTuKu: U B cdepe
OSKOHOMHKH, ¥ B OW3HECE, U B TEXHOJIOTMYECKUX OONACTSAX, W JaKe B TYMaHHMTapHBIX cdepax.
TakuM o0Opa3oM, Kpyr IMIKOJBHUKOB, JUIsl KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbBIM
IIPEIMETOM, PACILIUPSIETCS.

[IpakTuyeckas MOJE3HOCTh MAaTeMAaTUKH OOYCIIOBJIEHA TeM, 4YTO €€ MPEAMETOM SIBISIFOTCS
(GyHIaMEHTaJIbHbIE CTPYKTYpPbl HAILEro MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIUYECTBEHHbIE
OTHONICHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOKHBIX,
HEOOXOIUMBIX JUIsl Pa3BUTUS HAYYHBIX W MPHUKIAAHBIX UACH. be3 KOHKPETHBIX MaTeMaTHYECKUX
3HAHUU 3aTPyJHEHO MOHUMAaHKE MPUHIIUIIOB YCTPONUCTBA U UCIIOJIB30BAaHUSI COBPEMEHHOM TEXHUKU,
BOCIIPHSITHE W HWHTEPIPETALUs Pa3HOOOpPA3HOW COMUAIBHOW, SKOHOMHUYECKOH, MOJMTHUYECKON
uH(popMaiuu, ManodGpeKTUBHA MOBCEAHEBHAS MPAKTUUYECKas JesATeNbHOCTh. KaxkIoMy 4ernoBeky
B CBOEW JKM3HU TPUXOJUTCA BBIMOJIHATH PAcY€Thl U COCTABISATH AQJITOPUTMBI, HAXOJUTh H
NPUMEHSTh (OPMYINBI, BIAACTh MPAKTUYECKUMH MPUEMAMH TE€OMETPHUUYECKUX H3MEPEHUH U
MOCTPOCHUM, YNTAaTh HHPOPMALUIO, IPECTABICHHYIO B BUJIE TaOIMIl, JUarpaMM U rpaukoB, )KUTh
B YCIIOBUSIX HEOMPEAEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

OnHOBpEMEHHO C pacliupeHreM chep NpUMEHEHHs] MaTeMaTUKH B COBPEMEHHOM OOIIEeCTBE BCE
Ooree BAXHBIM CTAaHOBUTCS MAaTeMAaTUYECKUW CTHJIb  MBIIUJICHHS, MPOSBIAIOIIMANACA B
ornpeaenéHHBIX YMCTBEHHBIX HaBBIKAaX. B mpoliecce m3ydyeHHs MaTeMaTUKU B apceHasl MpUEMOB U
METO/I0OB MBIIIIJICHNUs] YEeJIOBEKa €CTECTBEHHBIM OOpa30M BKIIIOYAKOTCS WHAYKIUS U JEAYKLuS,
00001IeHNe M KOHKpETH3allMs, aHalu3 U CHHTe3, KiaccuUKamus ¢ CcHCTeMaTu3alus,
abctparupoBanre u aHanorus. OOBEKTHl MaTEMaTHUYECKUX YMO3aKIIOUEHWH, TMpaBuia HX
KOHCTPYMPOBAHUSI PAaCKPBIBAIOT MEXaHW3M JIOTUYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHust (GopMyIupoBaTh, OOOCHOBBIBATH U JOKa3bIBaTh CYKICHHS, T€M CaMbIM pPa3BUBAIOT
JOTHYecKoe MbliuuleHue. Benymas ponb NOpuUHAANEKUT MaTeMaThke WU B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHl MBIIUJICHUSI ¥ BOCIUTAHUM YMEHHM JEHCTBOBATH MO 3aJaHHBIM
aIroOpuTMaM, COBEPIIEHCTBOBAaTh H3BECTHBIE M KOHCTPYHpOBaTh HOBBIE. B mpolecce pemeHus
3aJa4y — OCHOBOM Yy4eOHOH JAeSITeTbHOCTH Ha YpOKaX MaTeMaTHKH — pa3BUBAIOTCS TaKxkKe
TBOpYECKasi U MPUKJIIAHAS CTOPOHBI MBIIILICHHUS.

OO6yuenne mMaremMaTruke Ja€T BO3MOXKHOCTb pPa3BUBaTh y 00YYAIOIIMXCS TOUHYIO, PAlIMOHAIBHYIO
1 UHPOPMATHBHYIO peuyb, YMEHHE OTOMpaTh HauOolee MOAXOMASIIUE S3BIKOBBIC, CUMBOIHYECKHE,
rpaduueckre cpeacTBa A BhIpaXKeHUs! CYKIEHUN U HArJISIIHOTO X MPEICTaBICHHUS.

Heo6XxoauMbpIM KOMIIOHEHTOM 0OLIel KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBISETCS oOliee
3HAaKOMCTBO C METOJIaMHU IO3HAHUS JEHCTBUTENBHOCTHU, MPEACTaBICHHE O MpEAMETe M METOAaX
MaTeMaTHKH, HMX OTIWYHA OT METOJOB JAPYTrUX €CTeCTBEHHBIX W TYMaHUTApHBIX HayK, 00



OCOOCHHOCTSIX NMPHUMEHEHHs] MAaTEeMaTHKH JUIS PEIICHUS HAyYHBIX M NPHUKIAIHBIX 3a1ad. Takum
o0pa3oM, MareMaTH4ecKoe 0O0pa3oBaHME BHOCHT CBOH BKJaJ B (POPMHUpPOBAHHE OOILICH KyIbTYpPbI
YeJIoBeKa.

W3yuenne MaTeMaTUKU TaKKe CIHOCOOCTBYET OSCTETHMUECKOMY BOCIHHTAHHUIO YEJIOBEKa,
HNOHMMAaHHIO KPAaCOTHI M M3SIIECTBA MATEMATHUECKUX PACCYKICHUH, BOCTIPHSTUIO T€OMETPUICCKIX
(dbopM, YCBOSHHIO UJICH CUMMETPHH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yK€ 3aT€M y4YUTb HaJ0, YTO OHA YM B IOPSJOK IMPUBOAUTY», — IHUCAJ BEIUKUN
pycckuil yuyenbli Muxaunn BacunbeBuu JIomOoHOCOB. M1 B 3TOM COCTOMT OJHA HM3 ABYX LEJIEH
0o0y4yeHMsI TE€OMETPHM KaK COCTaBHOM 4YacTH MaTeMaTHKH B IIKOJe. DTOH LEIM COOTBETCTBYET
Jl0Ka3aTeNbHasl JIMHUA NpenojaBaHus reomerpuun. Crenys NpeicTaBlIeHHON pabouel mporpamme,
HauuHas C CeIpMOro Kjacca Ha YypoKax TIeOMETpPUM OOyYaroIMICs Y4YUTCs IPOBOAUTH
JIOKa3aTeJIbHbIE PACCYXKIAEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOUYEHMs, JTOKA3bIBaTh HCTHUHHBIC
YTBEPKACHUS U CTPOUTH KOHTP IPUMEPBI K JIOKHBIM, IIPOBOAUTH PACCYXKICHUS OT «IIPOTUBHOTO»,
OTJMYaTh CBOMCTBA OT NPU3HAKOB, (OPMYIHUPOBATH OOpaTHBIE YTBEPKACHHUA. YUCHUK,
OBJI4/IEBLINH HCKYCCTBOM paccykIaThb, Oy/eT MIPUMEHSTH €r0 U B OKPY’KaIOLIeH JKU3HH.

Kak nucan reomerp u nemaror Urope ®@enoposuy Illapsiruy, «iroapMu, NOHUMAKOLIMMH, 4TO
TaKO€ J0Ka3aTeJIbCTBO, TPYJHO U J1aXKe HEBO3MOXHO MAHHUITYJINPOBATEY». M1 B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAYEHUE H3Y4YEHUs TEOMETPHM, IPUCYIIEE HMEHHO OTEYECTBEHHOU
MaTeMaTHUYeCKON IKoje. Bmecre ¢ TeM aBTOpBl NpOrpamMMbl IPENOCTEPETalOT YUHUTEIS OT
U3JUIIHETO (opManu3Ma, 0COOEHHO B OTHOLIEHUM Hadall U OCHOBaHUN reometrpuu. OpaHiry3ckuit
matematuk JKan /[lpenoHHE MO 3TOMy MNOBOAY BbICKasayca Tak: «YTo Kacaercs IEIMKATHON
po0JIEMbI BBEJIEHUS «aKCHOM», TO MHE Ka)KE€TCs, UTO Ha MEPBbIX MTOpax HYKHO BOOOIIE U30eraTh
IPOM3HOCUTH caMO 3T0 ciioBo. C Jpyroil ke CTOpOHBI, HE CJIEAYyeT YNycKaTb HHU OJHOMN
BO3MOXKHOCTH J]aBaTh IPUMEPHI JIOIMYECKUX 3aKIIOUEHHH, KOTOpble Kyna B Oojblleil Mepe, uem
UJes aKCHOM, SBJIIFOTCS HWCTHHHBIMA W €IUHCTBEHHBIMH JIBUTaTEISIMH MaTE€MaTHYECKOIo
MBILLUICHUS.

Bropoil 1nenpr0 HW3ydeHHs I'€OMETPUHU SIBISIETCS HCIIOIb30BAaHHE €€ KAaK HMHCTPYMEHTa IIPU
pELICHUN KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a1a4, BCTPEYAIOLIUXCS B PEAIILHOU KU3HM.
OKOHYMBIIMH KypC T€OMETPUM UIKOJBbHUK JOJDKEH OBbIThb B COCTOSIHUM — ONPEAENUTh
reOMEeTPUYECKyI0 (UTypy, ONMHCaTh CJIOBaMHU JAaHHBIM 4YepTEéX WIM PHCYHOK, HAalTH IUIOLIa/b
3€MEJIbHOT0 y4acTKa, pacCUUTaTh HEOOXOAUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabelns win Tpedyemble
pasmepsl rapaxa Jjas aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasi, BBIYHCIUTENbHAs JIMHUS B
WU3y4EHUU T'€OMETpUHU B IIKOJE. J[aHHAs NMpakTUYecKas JMHUSA ABISIETCS HE MEHEe BaXKHOHM, 4eM
nepsasi. Emé IlnaTon npeanuceiBai, 4toObl «rpakaane [IpekpacHoro ropoga HU B KOEM cllyyae He
OCTaBJISUTM T€OMETPHIO, BE/Ib HEMAJIOBAXKHO JlaXKe M0O0YHOE €€ MPUMEHEHUE — B BOCHHOM Jelie /1a,
BIIPOYEM, M BO BCEX HayKax — JJIS JIULIEro UX YCBOGHHMS: MbI BE/lb 3HAaeM, Kakas OeCKOHE4Has
pa3HHIIA CYIIECTBYET MEXIYy YEJIOBEKOM IIPUYACTHBIM K F'€OMETPUM U HEMPHUYACTHBIM». JlJIs1 3TOTrO
YUUTENI0 PEeKOMEHIyeTcsl Moa0upaTh 3aJadl MPaKTUYECKOTO XapakTepa Uil paccMaTpUBaeMbIX
TEM, YYUTh JIE€T€H CTPOUTh MAaTEMAaTUYECKHE MOJEIIN PEAIbHBIX KU3HEHHBIX CUTYallll, IPOBOAUTH
BBIUMCJICHMS U OLICHUBATh aJ€KBaTHOCTbH MOJIyYEHHOTO pe3ynbrara. KpaiiHe BaXxHO MOAYEPKUBATh
CBSA3M TEOMETPUM C JPYrMMH [pPEIMETaMH, MOTHBUPOBATH HCIOJB30BaTh OIPEIEIICHUS
reOMEeTpUYECKUX (GUryp M TMOHATUH, JEMOHCTPUPOBATH NPUMEHEHHUE IOJTYYEHHBIX YMEHHMHA B
¢dusnKe U TeXHUKE. DTU CBA3U Hambosee sipko BUIHBI B TeMax «Bekropel», « Tpuronomerpuieckue
COOTHOIIEHUs», «Meron koopaunat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY MiiaHy B 9 kiacce m3ydaercst yueOHbI Kypce «'eomeTpus», KOTOPbIi
BKJIIOUAET CJENYIOIIMEe OCHOBHBIE pa3jenbl cojepxkaHus: «['eomerpuyeckue Qurypel u Hux
cBOiCTBa», «M3MepeHnEe TE€OMETPUYECKMX BEJIMYMH», a TaKkKe «JleKkapToBbl KOOpAMHATBHI Ha
IUIOCKOCTHY, «BekTopbi», «/[Brxenus miockoct» u «IIpeoOpazoBanus nogoOusy». YueOHbIN M1aH



IpeaycMaTprBaeT HM3y4eHHE T€OMETPHH Ha 0a30BOM YPOBHE HMCXOAS M3 68 yd4eOHBIX 4acoB B
y4eOHOM To1y.

COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

BekTopbl M1 MeTO KOOPANUHAT

[Tonsatue BekTopa. PaBeHcTBO BekTOpoB. CllO)K€HHME M BBIYUTAHME BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Yuci0. Pa3noxeHue BEeKTOpa IO JBYM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopnunats! BekTopa. IIpocreiine 3a1aun B KoopaAuHaTax. Y paBHEHUS! OKPYKHOCTH M MPSMOH.
[TpMeHeHrEe BEKTOPOB U KOOPAMHAT IIPU PEIIECHUU 3ajau.

OcHOBHas 1eJIb — HAy4YUTh YYALIUXCS BBINOJIHATH JCHCTBUS HaJ BEKTOPAMHU Kak
HaNpaBJICHHBIMUA OTPE3KaMH, YTO BAKHO JUIsI MPUMEHEHUS BEKTOPOB B (DHM3MKE; MMO3HAKOMHUTH C
UCIIOJIb30BAaHUEM BEKTOPOB M METOJla KOOPAMHAT NP PELIEHUH NeOMETpUYECKHUX 3ajnad. BekTtop
OIpEEAETCS KaK HaIlPAaBJICHHBIM OTPE30K M JIEHCTBUS HaJ BEKTOPAMM BBOJATCA TaK, KaK 3TO
IPUHATO B QU3UKE, T. €. KaK JEHCTBUSA C HAIIPAaBJICHHBIMU OTPE3KaMH.

OcHOBHOE BHUMaHHE JIOJKHO OBITH yJEJIEHO BBHIPAOOTKE YMEHUI BBHIIOJIHATH OTepaIin
HaJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI IO MPAaBUIAM TPEYroJbHUKA M MapajuielorpaMMa, CTPOUTh
BEKTOp, PaBHBIA PAa3HOCTH JBYX IAaHHBIX BEKTOPOB, a TAKXe BEKTOP, PaBHBIN MPOHU3BEICHUIO
JTAHHOTO BEKTOpPa Ha JaHHOE YKCJIO).

Ha mnpumepax moka3piBaeTCs, KaK BEKTOPHI MOTYT TPUMEHATHCS K PEUICHUIO
reoMeTpuueckux 3ajnad. Jlemoncrpupyercs 3(pHeKTHBHOCT IpUMEHeHUs: (GopMy JUIsl KOOPAUHAT
CepeIMHBI OTPE3Ka, PACCTOSHUS MEXKIY JBYMS TOYKaMH, YPaBHEHHUH OKPY)KHOCTH M TIPSMOU B
KOHKPETHBIX T'C€OMETPUYECKUX 3a/layaXx, TEeM CaMblM JaeTcsi IpeAcTaBlIeHUue 00 H3Yy4eHUU
TeOMETPUYECKUX (PUTYp C TIOMOIIBIO0 METO/IOB alTeOpHI.

CooTHOLIEHUSI MeXKIy CTOPOHAMM W YIJamMu TpeyroibHuka. CkajlsipHoe Npou3BeleHHe
BEKTOPOB

CuHyc, KOCHMHYC M TaHIreHC yrja. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TPeyrojabHUKOB. CKalipHOE MPOU3BEACHUE BEKTOPOB M €ro NPUMEHEHHE B TIE€OMETPHUYECKHX
3ajjayuax.

OcHOBHas 1eTb — pa3BUTh yMEHHWE YYAIIMXCS NPUMEHSTH TPUTOHOMETPUYECCKHIA
anmapar IpH pelIeHUd TeOMeTPUYECKHX 3a/1a4.

Cunyc u xocunyc mroboro yria oT 0° mo 180° BBOAATCA ¢ MOMOIIBIO €IUHUYHOMN
MOJYOKPY)KHOCTH, JOKa3bIBAIOTCSI TEOPEMBbl CHHYCOB M KOCHHYCOB M BBIBOJUTCS €IIe OJHA
dbopMyIa MIOLAAN TPEYroJbHUKA (ITOJIOBUHA MPOU3BENEHUS BYX CTOPOH HAa CHHYC YIJIa MEXAY
HUMH). DTOT anmnapaT NPUMEHSETCs K PEIIEHUIO TPEYTOJIbHUKOB.

CkansipHOE TpOW3BEACHUE BEKTOPOB BBOJUTCS Kak B (pu3uke (Mpou3BEICHHE JUIMH
BEKTOPOB Ha KOCUHYC yrja MeXAy HUMH). PaccmaTpuBaroTcs CBOMCTBA CKaJIIPHOTO MPOU3BEACHUS
Y €ro MPUMEHEHUE MPHU PEIIeHUH FeOMETPUUECKUX 3a/1au.

OcHOBHOE BHUMaHHME CIEAyeT YAEIUTb BbIPAOOTKE IPOYHBIX HABBIKOB B
MPUMEHEHUH TPUTOHOMETPUYECKOTO armapara Mpu pelieHn FreOMEeTPUUECKUX 3aau.

JITHHA OKPYKHOCTH M IJI0Iaab kpyra (11 4.)

[IpaBuiibHbIE MHOTOYTONBHUKU. OKpYXKHOCTH, ONHMCAHHAs OKOJIO IPAaBHJILHOTO
MHOTIOYTOJIbHUKA M BIHCaHHAasg B Hero. IlocTpoeHue NpaBWIIBHBIX MHOTOYTOJIBHUKOB. J[nHHa
okpyxHocTH. [Imomanp kpyra.

OcHOBHas LleNb — paclIMpUTh 3HAHUE y4alluXcs O MHOTOYTOJbHHMKAX; PacCMOTPEThH
MIOHATHS [UTHHBI OKPY>KHOCTH H TUTOINAAH Kpyra U GOpPMYJIBI UIsl UX BBIUMCIEHUS B Havane Tembl
JlaeTcsl  ONpe/eieHne MPaBUIBHOIO MHOTOYTOJBHUKA M PAacCMaTpUBAIOTCS TEOpeMbl 00
OKPYXHOCTSIX, OIMCAHHOW OKOJO TMpaBMWJIBHOIO MHOTOYrojibHWKa M BHucaHHOW B Hero. C
MOMOIIIBIO  OMMCAaHHOW  OKPY)KHOCTM  pelIaloTcs 3aJayd O IOCTPOCHHWH  MPABUIBHOIO
HIECTUYTOJIEHUKA U TIPABHIILHOTO 12-yrONbHUKA, €CIH JJaH MPABUIBHBIHN IT-yTOJHHHK.

@opMyIibl, BBIpAXKAIOIIWE CTOPOHY MPaBHJIBHOTO MHOTOYIOJIbBHUKA W pajanyc
BIIMCAHHOM B HEro OKPYKHOCTH Yepe3 paJuyC OINHUCAHHOW OKPYKHOCTH, MCIONb3YIOTCS MPHU



BbIBOJIE (DOpPMYN JUIMHBI OKPYXHOCTM W IUIOWIAAM Kpyra. BbIBoj omupaercs Ha MHTYHUTHBHOE
MpEACTABICHUE O Tpelesie: MpU HEOTPAHWYEHHOM YBEIWYEHUU YHCIA CTOPOH MPABHIIBHOTO
MHOTOYTOJIbHUKA, BIHCAHHOTO B OKPY)XHOCTb, €ro IMEepUMETp CTPEMUTCS K [UIMHE OJTOH
OKPYXHOCTH, a IJIOLIa/1b — K IUIOIIAN KPyra, OrpaHUYEHHOTO0 OKPY>KHOCTHIO.

JABuxenus (7 4.)

OtoOpaxkeHue muockoctu Ha ceOd. Ilonsatue nBumxeHus. OceBas U ILEHTpalbHAs
cummetpuu. [lapannensueiii nepenoc. [loBopoT. Hanoxxenus: v 1BH>KEHUS.

OcHoBHasl 11eJ1b — [M03HAKOMUTh YYalIUXCs C MOHITHEM JIBUJKEHUS U €r0 CBOMCTBaMH,
C OCHOBHBIMU BUJIaMU JIBH)KEHUH, C B3AUMOOTHOIICHUSIMH HAJIOKEHUHN U IBHYKEHUI.

JIBIDKEHHE IUJIOCKOCTH  BBOJIUTCS Kak OTOOpaXXeHHE IUIOCKOCTH Ha  ceOs,
COXpaHSIOIIEe paccTOsiHUE MexAy Toukamu. [Ipum paccMOTpeHHMH BHJIOB IBMKCHHI OCHOBHOE
BHUMAaHHE yJENISETCS IOCTPOCHUIO 00pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOILHUKOB IPH OCEBOU
U LEHTPAJbHOM CHUMMETpUSX, MapaieIbHOM MmepeHoce, moBopore. Ha sddexTHhx npumepax
IIOKA3bIBAETCS IPUMEHEHUE JIBUKEHUM NPU PELLIECHUN N'€OMETPUUECKUX 3aa4. [ToHsTre HanoxeHus
OTHOCHUTCS B IaHHOM KypcCe€ K YHCIIy OCHOBHBIX MOHATUHN. [loKa3bIBaeTcs, 4TO MOHITUS HAIOKEHUS
U JIBIDKEHHSI SIBJISIIOTCS. DKBUBAJICHTHBIMU: JII000€ HAJIOKEHUE SIBJISCTCS JBIKECHHEM IUIOCKOCTU U
oOpatHo. M3ydeHue noka3aTelbCTBa HE SIBISETCS 00s3aTENbHBIM, OJHAKO CJIENYEeT PacCMOTPETh
CBSI3b MTOHSATUN HAJOXKEHUS U JBUXKEHUS.

00 akcuomax reomeTpuu
06 akcuomax muaHumeTpuu. Hexkotopsle cBeieHNs 0 pa3BUTUH F€OMETPUU

OcHoBHast 1enb — JaThb Ooliee TIIyOOKOE TPEJCTaBICHHWE O CHCTEME AaKCHOM
MJIAaHUMETPHUU U aKCUOMATHYCCKOM MCTOAC
IToBTOpEHHE

[TapannenpHbie npsimbie. TpeyronbHUKH. YeTblpexyroabHUKU. OKpYKHOCTb.
OcHoBHasl Lienb — MCNOJIb30BaTh MAaTEMaTUYECKUE 3HAHUSA JUIS PEIICHUS Pa3INYHbIX
MaTEeMaTU4YEeCKHX 3a/1a4.

INJIAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoeHue yqe6Horo npeamMeTa «reOMeTpI/IH» JOJIXKHO obecneunBaTh JAOCTHIKCHUC Ha YPOBHC
OCHOBHOT'O O6HI€FO O6p330BaHI/I$I CICAYIOMUX JIMYHOCTHBIX, MCTANIPCIMETHBIX W MPECAMCTHBIX
O6paBOBaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE  pe3yNabTaTbl OCBOEHHUS IMpOrpaMMbl  yuyeOHOro mpeamera «l'eoMeTpus»
XapaKTePU3YIOTCS:

IIarprornyeckoe BoCIMTaHHUE:

MMPOABJICHUECM HHTEpPECAa K MPOUIJIOMY M HACTOAUICMY pOCCHi/JICKOfI MaTEMAaTUKH, IIEHHOCTHBIM
OTHOILIEHHEM K JIOCTHKEHHUSM POCCUHCKUX MAaTEeMaTHUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJIbI,
K HCIIOJIB30BaHUIO 3TUX ]:[OCTI/I)KGHI/II\/'I B IPYIrux HayKax U NPUKITAIHBIX C(l)ean.

I'paxnanckoe  TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O00s3aHHOCTEN TIpaXJIaHWHA U pealu3aly ero Ipas,
IpEeJICTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYD, SBICHUH,
MpOIeNyp TPaKIaHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI M TMp.); TOTOBHOCTBHIO K OOCYKIEHHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BAXXHOCTH MOPAJIb- HO-OTHYCCKUX IMPUHIHUIIOB B JCATCIbHOCTHU y‘IéHOFO.

TpynoBoe Bocnuranue:



YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE€ B pEIIEHWM MPAKTUYECKHX 33Jad MaTeMaTH4YeCKON
HaNpaBJICHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMaTHYECKOro 0Opa3oBaHMs Ha TMPOTSHKEHUU BCei
JKU3HU JJI yCTIeUTHON MpodecCHOHaNbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHI;

OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HWHIWBUAYAILHOW TPAaeKTOpUU OOpa3oBaHUS H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHNE!

CHOCOOHOCTBIO K SMOIIMOHATIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

OpHEHTAIleld B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX IHPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MPUPOJbI U OOIIEeCTBA, IOHUMaHUEM
MaTEeMAaTHYECKONH HayKu Kak CQepbl YeIIOBEYECKOW MAESITeTbHOCTH, JTanmoB € pa3BUTHS U
3HAYUMOCTH JUIsl pa3BUTHUS LUBUIN3ALUY;

OBJIAJICHUEM SI3bIKOM MaTEMAaTUKHM M MaTEMAaTUYECKOM KyJIbTypOW Kak CpEeIACTBOM I103HAHUs
MUpa;

OBJIAJICHUEM IIPOCTEHIIMMU HAaBBIKAMU HCCIIE0BATENBCKON AESITEIbHOCTH.

dusnyeckoe BOCNUTAHUHE, (POPMHPOBAHHE KYJbTYPbl 3A0POBbI H 3SMOIHOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO IMPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3J0POBbs, BEACHUS
3I0pOBOTO 00pa3a XU3HHU (3A0POBOE NMHUTAaHUE, COANTAHCHUPOBAHHBIA PEXHM 3aHATHH M OTIbIXA,
perynspHas puznyecKas akTUBHOCTH);

c(OPMHPOBAHHOCTHIO HaBBIKA PeQIICKCUU, MPHU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO XKe
1paBa APyroro 4ejaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHHe:

OpUEHTalllell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHWUW U1 pelleHus 3anad B o0riacTu
COXPaHHOCTH OKpYKalollled Cpeapl, IJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
MOCJIE/ICTBHUM JIJIs1 OKPY’KAIOILIEH Cpebl;

OCO3HAHHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM H ITyTEH UX peIIeHusI.

JInyHOCTHBIE  pe3y/abTaThbl, oOOecneYyMBaKIUMe  aJanTanul  ol0ydyamwumerocs K
U3MEHAIIIMMCS YCI0BUSAM COLUAJBLHOM M NPUPOAHON Cpebl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBHSX HEONPEIAECIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€PE3 NPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCIIE YMEHHUE YUUTHCA Y IPYTUX
Joel, mpuoOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3
OIBITA JPYTHUX;

HE00X0IMMOCTHIO B (JOPMUPOBAHUY HOBBIX 3HAHUM, B TOM 4Hciie GOPMYJINPOBATh UJEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaX U SBJIECHUSAX, B TOM YHUCIIE paHee HE U3BECTHBIX, OCO3HABATh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYALHIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U AEHCTBUS,
(bopMyIMpOBATH U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS TMPOTpaMMbl ydeOHoro mpeamera «I'eoMeTpus»
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCANbHBIMU NOZHAGAM ENbHBIMU OeLliCEUAMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCmMBUAMU u
VHUBEPCANbHBIMU PEYTIAMUBHBIMU OCLICBUAMU.

1) Vwuusepcanvnvie noznasamenwvhule oeiicmsus  obecneuusaiom — opmuposanue  OA306bix
KOCHUMUBHBIX NPOYECcco8 00y4aouuxcs (0c6oeHue Memooo8 HO3HAHUSA OKPYHCAIowWe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

basoBble Jlornyeckue 1eMcTBUA:



BBISIBJISITH M XapaKTepU30BaTh CYIIIECTBEHHbIE PU3HAKU MaTeMaTHYeCKUX 00BEKTOB, MOHATHUH,
OTHONICHUN MEXY MOHATUSAMU; (POPMYIUPOBATH OMPEICIICHUS TOHITHI; YCTAHABITUBATh
CYLIECTBEHHBIN MPU3HAK KIaccU(PUKAIIIN, OCHOBAHUS JIsl 0000IIEHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, GOPMYIUPOBATH U MPe0OPa30BBIBATH CYKCHUS: YTBEPAUTEIbHBIEC U
OTpHULIATEINIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHUE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (pakTax, JaHHBIX,
HaOJIIOICHUSX U YTBEPKACHUSIX; TIPEJIaraTh KPUTEPUU JIJIsl BBISIBJICHHS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIA;

JIeJ1aTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIYeHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUH (MIPSAMBIC U OT IPOTUBHOTO),
MIPOBOAUTH CAMOCTOSITEILHO HECJIOKHbIE I0Ka3aTeIbCTBAa MATEMaTHYECKUX (DAKTOB,
BBICTPanBaTh apryMEHTAINIO, TPUBOIUTH MPUMEPHI i KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE PACCYXKICHNUS;

BEIOHMpaTh crioco0 pemieHus: yaeOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe HccienoBareJbCKe JeCTBIA:

UCIIOJIB30BAaTh BOIPOCH KaK UCCIIE0BATEIbCKUI HHCTPYMEHT TIO3HAHHUS; ()OPMYITHPOBATH
BOIPOCHI, (GPUKCUPYIOIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSATEIILHO YCTaHABIUBATh HCKOMOE
U JaHHOE, ()OPMHUPOBATH TUTIOTE3Y, APIYMEHTUPOBAThH CBOIO MMO3UIINI0, MHEHHUE;

MPOBOMTH [0 CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIOE
UCCIIeJOBaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUECKOr0 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSATENIFHO (POPMYITHPOBATH 000OIIEHHS ¥ BEIBOABI [0 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIFO/ICHHUS1, UCCIICIOBAHUS, OLICHUBATH IOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB H
0000I11IeHMI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIJBUTATH MPEIIOI0KEHHS O €ro
Pa3BUTUH B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh HH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS
peLIeHus 3a1a4u;

BBIOMpATh, AaHAJTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3INUHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

BBIOMpATh (OpMY IpeaCcTaBICHUS HHPOPMAIIUH U WLTIOCTPUPOBATH pelIaeMble 3a7aul CXEMaMu,
JrarpaMMaMy, MTHOM rpaduKoi 1 uX KOMOWHAIMSMU;

OLIEHMBATh HAAEKHOCTh NH(DOPMALIMU 110 KPUTEPUSIM, MTPEITI0KEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

2) Yuueepcanvrvie KOMMYHUKAMUBHBLE OCLICMEUSL obecnequsaom cghopmuposarnHocmo
COYUANBHBIX HABLIKO8 00YYAIOUWUXCS.
O01menne:

BOCIIPUHUMATH U (i)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBECTCTBHHU C YCJIOBHUAMU U LECITAMU 06HI€HI/I$I;
SICHO, TOYHO, 'PAaMOTHO BBIPAXKATb CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaTh
MMOsICHCHUA 110 X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOHy‘IeHHBIﬁ PpE3yabTaT,

B X0I€ O6CY)K,Z[CHI/I$I 3aaBaThb BOIIPOCHI 110 CYIICCTBY 06cy>1<z(aeM0171 TCMBI, Hp06HeMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATh UACHU, HALICJIICHHBIC HA ITOUCK PCIICHUS; COIIOCTAaBJIATE CBOU



CY)XKICHHUS C CYXKJICHUAMH JPYTHX YIaCTHUKOB JIMaJIOra, OOHApy>KUBATh Pa3INIHe U CXOJICTBO
MO3UIMI; B KOPPEKTHOM (hopme PopMyInpoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS;

e IIPEICTABIIATH PE3YyIbTATHI PEIICHNUS 3a/1a4H, SKCIIEPUMEHTA, HCCIIIOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIJICHUS C YUETOM 3324 PE3CHTAIIMH U 0COOEHHOCTEH
ayIMTOPHUHU.

CoTpyaHunyecTBo:

e IIOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAH/JHON M HHIUBUIYATbHONW pabOTHI IpU
pelIeHnr yueOHBIX MaTeMaTHIECKIX 33]1aY;

e IIPUHHUMATH IIEJIb COBMECTHOM NCATEIbHOCTH, INTAHUPOBATh OPraHU3aI[uI0 COBMECTHOH pabOTHI,
pacmpenenaTb BUIbI paboT, TOroBapuBaThes, 00CYKIaTh MPOIIECC U Pe3yIbTaT pabOTHI;
0000111aTh MHEHHUS HECKOJIbKHUX JIIOMIEH;

e yUYaCTBOBATh B IPYIIOBBIX (hopMax padboOThI (00CYKIeHUS, 0OOMEH MHEHUSIMU, MO3TOBBIC IITYPMBI
¥ 11p.);

e  BHINOJHSATH CBOKO YaCTh pa0OTHI U KOOPJIUHUPOBATH CBOU JACHCTBHSI C IPYTHMH WICHAMU
KOMaH/IbI;

e OIICHMBATHh KAYECTBO CBOETO BKJIAJa B OOIINI MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuuseepcanvhvie pecynamuenuvie oelicmeuss  obecneyusarom — QGopmMuposanue  CMbICI08bIX
YCMAaHOB0K U JHCU3HEHHbIX HABbLIKOE JIUYHOCNTU.

Camoopranu3anmusi:

CaMOCTOSITENIHO COCTaBJIATH IUIAH, AITOPUTM pEIIeHHs 3afayu (WM ero 4acTh), BBIOMPATh
crnoco0 pemieHHs € YY4E€TOM HUMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH ¢ YIETOM HOBOM MH(POPMAIHH.

CaMOKOHTPOJIb:

e BJAJETh CIOCOOAMM CAMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCA U PE3yNIbTaTa PELICHUS
MaTeMaTUYECKOU 3a1a4u;

e IPEABHJIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUN 3a/1a4¥, BHOCUTh
KOPPEKTHBBI B I€ATEIbHOCTh HA OCHOBE HOBBIX 0OCTOSATENBCTB, HAlJICHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLIEHHUBATh COOTBETCTBUE pe3ysIbTaTa ACATECIBHOCTU ITOCTABICHHOM LIENINA U YCIOBUAM,
OOBSACHATH NPUYUHBI JOCTHXKEHUS WM HEJOCTUKEHUS 11€7TU, HAXOIUTh OLIMOKY, 1aBaTh OILIEHKY
PUOOPETEHHOMY OTIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

OcBoenune yyebHoro kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs JTOJKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

e 3HaTh TPUTOHOMETPHUECKHE (DYHKIIUU OCTPHIX YIJIOB, HAXOJUTH C UX MOMOIIBIO Pa3IHyYHbIe
3JIEMEHTBHI NIPSIMOYTOJILHOTO TPEYTOIbHUKA («pELIeHHE IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ mOMONIbIO KaNbKYISTOPA) JUTMHBI M YTJIbI JUIsl HETAOJINYHBIX 3HAUEHUH.

e Tlonb3oBarbcs GopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JIJIsSt
HAax0KJICHNUs COOTHOILIEHUN MEXy TPUTOHOMETPUUYECKUMHU BETMYNHAMU.

e lcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIs1 HAXO0XKICHUS PAa3JIMYHBIX DJIEMEHTOB
TpeYrojbHUKa («pelleHne TPEyroJbHUKOBY), IPUMEHSTh UX MPU PEIICHUN T€OMETPUUYECKUX
3a/1ad.

e Brazgers nonsTusmMu npeoOpa3zoBaHus MOJ00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX

¢buryp.



ITonp30BaTbes CBOWCTBAMM MOJI00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATH JAJIUHBI U
HaXOJUTh YIIIbl y ToJ00HBIX (uryp. [IpuMeHsTh cBOMCTBA MOAOOMS B MPAKTHUECKUX 3a]auax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUT'YP B OKPY’KAIOIIEM MHpE.

ITonb30BaTbCs TEOPpEMAMU O MPOU3BEACHUHN OTPE3KOB XOPJ, O POU3BEACHUMN OTPE3KOB CEKYILHUX,
0 KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpAMH, TOHUMATh UX TEOMETPHUECKUHN U (PU3NIECKHIA CMBICI, IPUMEHSTh UX
B PELIEHUU T€OMETPUUYECKUX U (PU3HUECKUX 3ajau.

IIpuMeHATH CKaNspHOE IPOU3BEICHNUE BEKTOPOB [UIsl HAXO0XKACHUS JJIMH U YIJIOB.

ITosp30BaTbCAa METOIOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSATH €TI0 B PELICHUH F€OMETPUUECKHUX
U IIPAaKTUYECKUX 3a/ad.

Bnagers NOHATUAMU PABUIBHOTO MHOTOYI'OJIbHUKA, JJIMHBI OKPYKHOCTH, IJIMHBI YT
OKPYKHOCTH Y PaJMaHHON MEpPBI yIila, YMETh BBIYUCIIATH IUIOMIAb Kpyra U €ro 4acTei.
IIpuMEHSTH OTY4YEHHBIE YMEHUS B IIPAKTHYECKUX 3a1a4ax.

HaxoauTp ocu (Mx EHTPBI) CHMMETPHH (DUTYD, TPUMEHSTH ABM)KEHUS IJIOCKOCTH B
IIPOCTEHIIINX CIIydasix.

IIpuMeHATH MOJyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJEIIN JUIs 3a1a4
peanbHOM )KU3HU U IPOBOIUTH COOTBETCTBYIOIINE BBEIYUCIEHHSI C IPUMEHEHHEM 1T0A00US U
TPUTOHOMETPHUYECKUX (DYHKIUH (TIOJIB3YSCh, T1Ie HEOOXOIMMO, KATBKYJIATOPOM).

TEMATHYECKOE IINIAHUPOBAHUE

Ne n/m Koun-Bo
Tema 4acoB
[Tonsitue BekTopa. AOCOJIIOTHAs BEJIMYKMHA BEKTOPA. 1
1
[Tonsitue BekTopa. AOCOJIIOTHAs BEJIMYKMHA BEKTOPA.
3 PaBeHCTBO BEKTOpPOB
4
OTkazspIBaHUE BEKTOpA OT AJAHHOM TOYKHU. Pemienue 3agau
5 1
Cymma n1Byx BekTopoB. [IpaBuio TpeyroibHHuKa
6 1
3aKkoHbI ClI0KeHHs BeKTopoB. [IpaBuiio napamienorpaMma
7 BIIM. IIpakTuKyM 110 MaTeMaTHKE 1
8 Brruntanue BEKTOpOB
9 [Ipou3BeeHre BEKTOpa Ha YHUCIIO
10
[IpMeHEeHNE BEKTOPOB K PELICHUIO 3a/1a4
11 CpenHsist TMHUS Tpaneuy.
12 BIIM. IIpakTuKyM 110 MaTEMaTHKE
13
Konmponvnas paboma Ne 1 no meme «Bexmopul»
14 BIIM. IIpakTuKy™m 110 MaTeMaTuKe 1
15 1
Pa3no)xeHne BeKTopa Mo IByM HEKOJUIMHEAPHBIM BEKTOpaM
16 BIIM. IIpakTukyM 110 MaTeMaTHKE 1




17

Koopaunats!l BekTopa

18 1
KoopauHnaTsl paBHBIX BEKTOPOB, CYMMbI U Pa3HOCTH JBYX
BEKTOPOB, IPOU3BE/ICHUS BEKTOPA HA YHUCIIO
19 BIIM. IIpakTuky™m 1o MaTeMaTHKE
20 CBs13p MEXly KOOPIAMHATaMH BEKTOpa U KOOPAUHATAMH €T0 1
Hayaja ¥ KOHIA
21 [Ipocreiimue 3agaun B KoopauHatax. KoopauHaTsl cepeInHbI 1
OTpe3Ka.
22 1
Brruncinenue UIMHBI BEKTOPA IO €ro KOOpAUHATaM
23 PaccrosiHre Mexny AByMs TOUKaMH 1
24 1
[IpumeHeHne MeTo1a KOOPAMHAT K PEIICHUIO 33]1a4
25 YpaBHEeHHE JTMHUM HA IJIOCKOCTH 1
26 YpaBHEHHE OKPYKHOCTU 1
27 YpaBHEHHE NPSIMOI 1
28 1
B3anmHoe pacnonoxeHue AByX OKpPYKHOCTEMN
29 BIIM. [IpakTuKym 1o MaTeMaTuke 1
30 1
Koumponvnas paboma Ne 2 «Meton KOOpIUHAT»
31 BIIM. IIpakTuKyM 110 MaTeMaTHKE
32 1
CuHYC, KOCUHYC, TaHT€HC, KoTaHreHc yria ot 0° go 180°
33 1
Pemenue 3a1a4y Ha BBIYMCIICHUE CHHYCA, KOCUHYCA, TAHTE€HCA U
KOTaHI'€HCa yIJia
34 OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpMYIIBI 1
MIPUBEICHUS
35 1
@DopMyJIbl 1)1 BBIYUCIEHUS] KOOPAUHAT TOUKU
36 1
Teopema o momanu TpeyrojapHuKa. Penenne 3a1aq Ha uionanb
TPEYroJbHUKA
37 TeopeMa cuHycoB 1
38 Teopema KOCUHYCOB 1
39 BIIM. IIpakTUKyM 110 MAaTEMaTHKE 1
40 Penienne TpeyrojapbHUKa O JBYM CTOPOHAM U YTy MEXAY HUMHU 1
41 . 1
Pemenne TpeyrojapbHIKa 0 CTOPOHE U NPUIISKAIUM K HEM yriaam
42 1
Pemennie TpeyrojabHIKa MO0 TPEM CTOPOHAM
43 . 1
3auéTHbIN ypokK 1o TeMe: «PeleHne TpeyroabHuKay
44 1
Yron mexay Bekropamu. CKaJIsipHOE TPOU3BENECHNE BEKTOPOB
45 1
CkaJispHO€ TPOU3BEIEHNE B KOOPAMHATAX
46 BIIM. IIpakTuKyMm 1o MaTeMaTuKe
47 1

CBolicTBa CKaJSIPHOTO MPOU3BECHHS BEKTOPOB




48 1
[TpuMeHeHHe CKaIIPHOTO IPOU3BEACHUS BEKTOPOB K PEIICHUIO
3aj1a4
49 Konmponvnas paboma Ne 3 no meme: « Pewienue mpeyeonvruxa. 1
Ckanaprnoe npouszgederue 6eKmoposy
50 BIIM. IIpakTuky™m 1o MmaTeMaTHKE 1
51 [IpaBusIbHBIE MHOTOYTOJIBHUKH 1
52 1
OKpy>KHOCTb, OIIMCaHHAsl OKOJIO MPAaBUJIBHOTO MHOTOYTOJIbHUKA
53 . 1
OKpy>KHOCTb, BIMCAHHAs B IPaBUJIbHBIA MHOTOYT'OJIbHUK
54 dopmyia 17151 BBIYUCICHUS TUIOIAAN TPABUIBHOTO 1
MHOT'OYTOJIbHUKA
55 @opMyIIbI U151 BBIYUCICHHS CTOPOHBI TPABUILHOTO 1
MHOI'OYT'OJIbHUKA U PaJiiyca BIMCAHHON M OMMCAHHON OKPYKHOCTEH
56 BIIM. IIpakTuKy™m 110 MaTeMaTuKe 1
57 JUtnHa OKpY>KHOCTH, IJIOLIA/(b KPyra
58 1
[1nomaas KpyroBoro CEKTopa ¥ KpyroBoro CerMeHTa
59 Konmponvnas paboma Ne4 no meme: «/[nuna okpyscHocmu u 1
na0Wads Kpyeax»
60 [ToHsATHE NBUKEHUS 1
61 [TapannenpHslii nepenoc. Ilosopor 1
62 BIIM. IIpakTuKy™m 110 MaTeMaTuke 1
63 . 1
Pemrenue 3a/1a4 Ha MCIIOJIb30BAaHUE CBOMCTB JABIKCHHSI
64 1
IIpakmuyeckasa paboma no meme: «/{gudicenus Ha NIOCKOCMUY
65 BIIM. IIpakTuKyM 110 MaTeMaTHKE 1
66 O0 akcumomax TuTaHUMETpHH. HekoTopeie CBeleHUs O pa3BUTHH
reoOMeTpHH
67 BIIM. IlpakTuKyM 110 MaTeMaTHKe 1
68 BIIM. I[IpakTuKyMm 110 MaTeMaTHKe 1
Hroro 68




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI M PECYPCBI CETU UHTEPHET

Poccuiickas aiekTpoHHas 1mkoja. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Aunekc. Yueounk» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

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

«Mapkertmieic 00pa3oBaTeJIbHbIX YCIYI»

«Aupexey, «1C», «Yun.py», «Ckaiienry», «Kogsapc»,
u3natenbetBo «IIpocBemenue» n apyrue. https://elducation.ru/
«UuTepueTYpox» —. https://interneturok.ru/

OopasoBarenbHas wiathopma «Jlekray . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/
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