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MHNOACHUTEJIBHASA 3AIIMCKA.
Pabouas mporpamMma 1o reoMeTpHH i 9 Kjlacca cocTaBlieHa Ha OCHOBE:
1. denepanbHOTo rocyAapcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapPTa OCHOBHOTO OOIIETO

oOpa3oBaHMs, YTBEPKACHHOTO MpUKa3oM MuHHCTepcTBa 0Opa3zoBaHuss W Hayku P®D or
17.12.2010 1. Ne1897,

2. OcHOBHOH 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O 00111ero oopazoBanus MAOY
CMTJI r.o.Camapa

3. Yyebnoro miana MAOY CMTJI r.o.Camapa

4, I'eomerpusa. COOpHUK paboumMx MporpamMm. 7-9 Kiaccel: MocoOue JyIsl yduTesei
o0meobpazoBarenbHbIX YupexaeHuii / coct. T.A. Bypmucrpoa. —M.: IIpocBemenue, 2020.

5. QenepalibHOTO  TMEpeuHs  y4EeOHHMKOB, PEKOMEHJOBAHHBIX  MHHHCTEPCTBOM

npocBemieHust Poccuiickoit @enepanui K HCHOJIB30BAHUIO B 00pa3oBaTEIbHOM IIpoIecce B
0011e00pa3oBaTeNbHBIX YUpexkaeHusx (mpuka3 Munnpocsemenus Poccun ot 21.09.2022 Ne858)

Matemartuka urpaeT BaxxHYI0 poJib B 00111el cucteme oopasoBanus. Ho maremaTuka
B LIIKOJIE — HE HayKa U JJa)kKe HE OCHOBA HaYKH, a yYEOHBII MpeMeET.

B yuebHOM mpeamere, B OTIIMYUE OT HAYKH, MBI HE 00s13aHBI BCE JOKa3bIBaTh. bonee
TOTO, B PsIJIE CIIy4aeB MPaBAONOJOOHBIC PACCYXKICHUS MIIM TOIKOBAHUS, ONUPAIOIINECS Ha
rpadguyecKkue MOJeNH, Ha HWHTYULHIO, HUMEIOT Ui IIKOJIBHUKOB 0o0Jieeé BECOMYIO
OOIIEKYJIBTYPHYIO IIEHHOCTb, 4YeM (pOpMaIbHBIE I0KA3aTeIILCTBA.

Cno>xHble MaTEMaTUYECKUE MOHSTHS BBOISATCS:

- KOIJla y y4allluXcsl HAaKOIUJIEH JOCTATOYHBIM OMBIT JJIsl aJ€KBATHOI'O BOCIIPHSTHS
BBOJIUMOI'O MOHSATHUS — ONBIT, COACHCTBYIOIINI IOHUMAHHUIO BCEX CJIOB, COJAEPKALLUXCS B
onpezaeneHu (BepOanbHBI ONbBIT), W OIBIT HCIOJb30BAHMS TOHATUS Ha HAaIJISJIHO-
WHTYUTHUBHOM M pabo4yeM YpOBHSX (T€HETHUECKUM OTIbIT);

- KOTJIa Y YYalIuXCs MOSBHIACH MTOTPEOHOCTH B (POPMATILHOM OIPEIeTICHIH MTOHATHSI.

Brnagenue MareMaruueckuM SI3IKOM M MAaT€MAaTHUYECKUM MOJEIMPOBAHUEM
MO3BOJISIET YYEHUKY JIydllle OpPUEHTHUPOBATHCS B IMPHUPOAE U OOILIECTBE, CIIOCOOCTBYET
Pa3BUTHIO PEUM HE B MEHBILICH CTENEHH, YEM YPOKH PYCCKOIO SI3bIKa U JIMTEPATYpBHI.
Matematuka — IpeaMeT, KOTOPbIi MO3BOJSET YYEHUKY MPAaBHIBHO OPHUEHTHPOBATHCS B
OKpY’KaroIlel JEUCTBUTEIBHOCTU U «yM B IOPSIIOK IPUBOIUT.

N3ydyeHne MareMaTHKH CIOCOOCTBYET ICTETUYECKOMY BOCHUTAHMIO YEJIOBEKa,
MMOHUMAHUIO KpPAacOThl M U3SIIECTBA MATEMATHYECKUX PACCYKICHUW, BOCHPHUITHIO
reoMeTpuyeckux (opM, pa3BUBAaET BOOOpa)k€HUE, MPOCTPAHCTBEHHBIE IMPEACTABICHUS.
Hcrtopusi pa3BUTHS MaTEMATUYECKOTO 3HAHMS JAcT BO3MOKHOCTH IIOIOJIHHUTH 3amac
HUCTOPUKO-HAYYHBIX 3HAHMM ydammxcsd, cGOPMUPOBATH y HUX MPEICTABICHUS O
MaTeMaTHKe KakK 4YacTH OOIIeyelIOBeUYeCKOM KyJIbTypbl. 3HaKOMCTBO C OCHOBHBIMHU
HCTOPUYECKMMH B€XaMU BO3HHUKHOBEHHUS U PAa3BUTHUS MaTeMAaTUYECKOW HayKu, Cyap0amu
BEJIMKUX OTKPBITHM, WMEHaMH JIIOJ€H, TBOPUBIIMX HAYyKy, JOJDKHO BOWTH B
MHTEJJIEKTYaJIbHBIA 0arax Ka)a0ro KyJIbTYpHOTO YelOBeKa.

[TpakTHyeckas 3HaYMMOCTh LIIKOJIBHOTO Kypca FreOMETPUH 00YCIIOBIIEHA TEM, UTO €T0
OOBEKTOM SIBIISIFOTCS MPOCTPAHCTBEHHBIE (OPMBI U KOJMYECTBEHHbIE OTHOIICHUS
JIeWCcTBUTEN HOrO Mupa. ['eomerpuueckas MOJArOTOBKa HEOOXOoauMa JUIsl TMOHUMAaHHUS
MPUHIIMIIOB YCTPONCTBA U UCIIOJIB30BaHUSI COBPEMEHHON TEXHUKHU, BOCIIPUITHS HAYYHBIX U
TEXHUYECKUX MOHIATHM, U ujaed. MatemaTtuka sBIsIeTCs SI3bIKOM HaykM M TeXHUKH. C ee
MTOMOIIBI0 MOJIETUPYIOTCS] U U3y4aIOTCS SIBJIEHUSI U MTPOLIECCHI, TPOUCXOSIINE B IPUPO/IE.

I'eomeTpus CylIECTBEHHO PACHIMPSAET KPYro30p yUaluxcsl, 3HAKOMsI UX ¢ MHIYKIUEH
U eAyKluuen, 0000IeHneM U KOHKpeTH3aluel, aHalIu30M U CUHTE30M, Kilaccudukaiuen
U CHUCTeMaTH3aliel, abcTparupoBaHueM, aHAJIOTHeH. AKTUBHOE MCIIOJIb30BaHHE 33/1a4 Ha
BCEX 3Tarnax yueOHOro rnpoiiecca pa3BUBaeT TBOPUECKHE CITIOCOOHOCTH HIKOJIBbHUKOB.



[Tpu obydenuu reomeTpun GOPMUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO Tpynaa —
TUTAHUPOBAHKE CBOCH PaOOTHI, IOUCK PAIMOHAIBHBIX MYTeH €€ BHIOTHEHUS, KPUTHYECKast
OIICHKA PE3YJIbTATOB.

OnHO¥ M3 OCHOBHBIX 3aj1a4 U3yYEHHS TEOMETPUU SIBIISICTCS PAa3BUTHE JIOTHYECKOTO
MBIIIJICHHSI, HEOOXOIUMOT0, B YaCTHOCTH, JIJIi OCBOCHHS Kypca HHPOPMATHKH, (DU3HKH,
OBJIQJICHUS] HaBBIKAMH JEAYKTHBHBIX paccyxkacHuil. [IpeoOpazoBaHHe TeOMETPHUYECKUX
¢dbopM BHOCHT CBOH crnenu(uuecKkuil BKIIAJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBopYecTBY. Camu OOBEKTHI T€OMETPHUCCKUX YMO3AKIIOUCHHHA H
MPUHSATHIE B TEOMETPUU TPAaBHUIIA X KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (hOPMHUPOBAHUIO
YMEHUH OOOCHOBBIBATH W JIOKA3bIBaTh CYXKICHHS, MPUBOJIUTH YETKUE OIPEIEICHUS,
pPa3BHBAIOT JIOTUYECKYI0 WHTYHUIIMIO, KPaTKO M HATJIATHO BCKPHIBAIOT MEXAaHHU3M
JIOTHYECKUX TOCTPOCHHHA M ydYaT MX NPUMEHEHHUIO. TeM caMbiM T€OMETpHsl 3aHUMAaeT
BeIyIee MECTO B JOPMUPOBAHUN HAYYHO-TEOPETUICCKOTO MBIIIJICHHS IIKOJIHHUKOB.

OOpa3zoBarebHbIC M BOCHHTATEIIBHBIC 3aa4d OOYUYEHHsS] TEOMETPUU JOJDKHBI
pemaTbess KOMIUIEKCHO C YYETOM BO3PACTHBIX OCOOCHHOCTEH O0yJarommxcsi, crienuGuKu
TEOMETPHH KaK Y4eOHOTO MpeaMeTa, ONPEICISIFOIIEro e€ poJib 1 MECTO B O0IIel cucTeMe
IIKOJILHOTO 00y4YeHus U BocnuTaHus. [Ipy maHupoBaHUU YPOKOB CIIEyeT HMETh B BUY,
YTO TEOPETUYCCKHI MaTepHaj OCO3HACTCS M YCBaWBAETCs MIPEUMYIIIECTBEHHO B MPOIECCE
pemrenus 3amad. OpraHm3ys penieHHe 3ajad, IeJIeCOOOpa3HO IIUPE WCIOIh30BaTh
i epeHIIMPOBaHHBIA  MOIXO0A K ydalluMmcs. BakHbIM  yCIIOBHEM IpaBHIbLHOU
OpraHm3al  y4eOHO-BOCIHUTATEIPHOTO  IpOIecca  SBISCTCS  BBIOOP  YUUTEIIEM
palMoHaILHONW CUCTEMbI METOZOB M IPUEMOB OOYYCHHs, COATAaHCUPOBAHHOE COYCTAHHE
TPAJAUIIMOHHBIX W HOBBIX METOJOB OOYYCHHsS, ONTHMH3UPOBAHHOE IPUMEHEHUE
OOBSICHUTEIIbHO-WLTIOCTPUPOBAHHBIX M 3BPUCTUYECKMX METOJIOB, HCIIOJIb30BaHHE
texHndeckux  cpencts, HWKT  -kommoneHTa. YueOHBI mpomecc  HEOOXOIMMO
OPHECHTUPOBATh HA PALIMOHAIBHOE COYCTAHUE YCTHBIX U MHUCHhMEHHBIX BHIIOB Pa0OTHI, KaK
IpY M3yYCHUH TEOPHH, TaK W NPH PEIICHUU 33]a4. BHUMaHHWE yduTeNs JOJDKHO OBITH
HaIMpaBlIEHO HA Pa3BUTHE PeUH ydamuxcs, GopMHUpOBaHUE Y HUX HABBIKOB YMCTBEHHOTO
Tpyla — IUIAHUPOBAHUE CBOCH pabOTHI, MOUCK PAIMOHAIBHBIX IyTeH €€ BBITIOJHEHUS,
KPUTHYECKYIO OIICHKY Pe3yJIbTaTOB.

Ocnosnvle yenu Kypca:

® OBJIaJICHHE CHUCTEMOW MAaTeMaTHYEeCKUX 3HAHUM W YMEHUH, HEOOXOAUMBIX B
MPAKTUYECKOU IeATeTbHOCTH, MMPOJAOKEHUST 00pa30BaHMUS;

e TMpUOOpPETeHHE OMbITa I[JIAaHUPOBAHUS M  OCYIIECTBICHUS AITOPUTMUYECKOU
JIeSITEILHOCTH;

® OCBOCHHME HAaBBIKOB M YMEHMI MPOBEACHHS HOKa3aTeNbCTB, 0OOCHOBaHHS BHIOOpA
peLIeHui;

® NPUOOPETeHHE YMEHUM SICHOTO U TOYHOTO M3JI0KEHUS MBICTIEH;

® DPa3BUTh NMPOCTPAHCTBEHHBIC MPEICTABICHUS U YMEHHS, TOMOYb OCBOUTH OCHOBHBIE
(haKTBI 1 METO/IBI TTITAHUMETPHH;

® Hay4uTbh [10Jb30BATHCSI TEOMETPUUECKUM SI3BIKOM JJISI OIIMCAHUSI IPEIMETOB.

® OBJAJICHWE KOHKPETHBIMH MAaTEMAaTUYECKUMHU 3HAHUSIMH, HEOOXOAUMBIMH IS
MIPUMEHEHUS B IPAKTUYECKON  JIEATEIIbHOCTH, I U3YUYEHUS] CMEXKHBIX TUCLUIUINH,
JUTSI TIPOJIOJIKEHUST 00pa30BaHMS;

® UHTEUIEKTyallbHOE pa3BUTHE YydYalluxcs, (OPMUPOBAHHWE KAYECTB MBIIUICHHUS,
XapaKTepHBIX 11 MaTeMaTH4eCKOW JEATeTbHOCTH UM HEOOXOAMMBIX IS
MMOBCETHEBHOMN JKU3HH;

e (opmupoBaHue npeacTaBIeHUI 00 UAESIX U METO/IaX MaTEMaTHKH, O MATEeMaTHKE Kak
(dhopme onrMcaHus U METOJIE TTO3HAHUS JIEHCTBUTEIILHOCTH;



e (opmupoBaHuE TPEICTABICHUNM O MaTEeMaTHKE KaK YacTU OOIIeYeIOBEYeCKON
KYJIbTYpPbl, IOHUMaHUS 3HAYMMOCTH MaTeMaTUKH U1 OOIECTBEHHOTO Mporpecca.
'eomeTpus — OAUMH M3 BAXKHEWIIMX KOMIIOHEHTOB MAaTEMaTUYECKOIO
o0Opa3oBaHMsl, HEOOXOIUMBIH JIsl MPUOOPETEHUS KOHKPETHBIX 3HAHUI O IPOCTPAHCTBE
U TPaKTUYECKH 3HAYMMBIX yMEHUU, (OPMUPOBAHUS S3bIKAa OMUCAHHUS OOBEKTOB
OKpY’KaIoIlIero MUpa, JJig Pa3BUTUS MPOCTPAHCTBEHHOTO MBIIUICHUS M HMHTYHIIHH,
MaTEMaTHUYECKON KYJIbTYPBbI, JUIsl 3CTETUUECKOI0 BOCIIMTAHUS YYaAIIUXCS.
W3ydeHue reoMeTpu BHOCUT BKJIAJ] B Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, B
(dbopMHpOBaHKE TOHATHS JOKAa3aTEIbCTBA.

Ha ocnoBanum tpeboBanuii ['ocymapcTBeHHOro oOpa3oBaTENBLHOTO CTAaHIApTa B
COJIEp’)KaHUU  TpEeAIojiaraeTcsi peaju3oBaTh  akTyajdbHble B  HAcTosllee  BpeMms
KOMIIETEHTHOCTHBIN, TMYHOCTHO OPUEHTUPOBAHHBIN, JAEATEIHLHOCTHBIA MOJIXO0bI, KOTOPHIE
ONPEACIISIIOT 3a0auu 0OyueHus::

» [lpomomkuTh OBIAJEHHE CUCTEMON TEOMETPUYECKUX 3HAHWH ¢ YMCHUH,
HEOOXOAUMBIX [UIl TPUMEHEHUS B MPAKTUYECKOH JESATEIbHOCTH, W3Y4YECHUs
CMEXKHBIX JUCLUIUINH, IPOIOJKEHUS 00pa30BaHMUsL.

» [lpomomknuTh WHTEIEKTyaJbHOE pPa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH,
H606XO[[I/IMBIX YCJIOBCKY JIA HOJIHOLIGHHOﬁ JKHU3HU B COBPECMCHHOM 06HICCTB€;
SICHOCTH ¥ TOYHOCTU MBICIH, KPUTUYHOCTH MBILIUIEHUS, UHTYULIUH, JIOTMYECKOTO
MBILUICHUS,, 3JIEMEHTOB  alITOPUTMHYECKOM  KyJIbTYpbl, IPOCTPAaHCTBEHHBIX
[IPEICTaBICHUH, CIOCOOHOCTHU K IPEOAO0IEHHUIO TPYIHOCTEM;

> CDOpMI/IpOBaTB npeaAcCTaBJICHUA 00 naciax U MCEToAax MaTrCMaTHKHM  Kak
YHHUBCPCAJIBHOI'O sA3blKa HAYKHM W TCXHUKH, CPCACTBA MOICIUPOBAHHA SIBICHUH H
IIponIeccCCoOB;

> BocnuteiBatn KYJIbTYPY JMYHOCTH, OTHOHMICHHUC K TICOMCTPUMU KaK K YaCTU
00IIIeYeIOBEYECKON KYJIbTYPhl, IOHUMAHUE 3HAYUMOCTH T€OMETPUU ISl HAy4HO-
TEXHUYECKOTO Mporpecca.

Kypc panmonanbHO coyeTaer JOTHYECKYI0 CTPOTOCTh M T€OMETPUUYECKYIO HArJISAHOCTb.
VBenuunBaercs TeopeTHdecKas 3HAUYMMOCTb HM3y4aeMOro MaTepuaia, paclIMpsoTcs
BHYTPEHHHUE JIOTMYECKHUE CBSI3U Kypca, MOBBIIIAETCS POJb AENYKIUHU, CTETIEHb a0CTpaKINU
U3y4aeMOro Marepuaja. Ydaluecs JOJDKHBI — OBJIAJETh INPUEMAMHM  AHAIUTUKO-
CUHTETHYECKON JIeATeNbHOCTH TIpU JOKa3aTeNbCTBE TEOPEM M pEHIeHHH 3ajad.
CucremaTtnueckoe U3yyeHHe Kypca IO3BOJMT HauyaTh paboTy 1o (hopMUpOBaHHIO
MPE/ICTAaBICHUM y4yaluxcsi O CTPOCHMM MaTeMaTU4YeCKOH Teopuu, 00eCHedyuT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS ydamuxcs. M3iokeHne MaTtepuasna XapakTepu3yeTcs: IOCTOSHHBIM
oOpallleHueM K HarjsiJHOCTH, HCIOJIb30BAaHUEM PUCYHKOB M YepTeX el Ha BCeX JTamax
o0y4eHMs M pa3BUTHEM TIeOMETPUYECKONM MHTYWLMU Ha 3TOH ocHoBe. LleneHampaBieHHOE
oOpalleHue K TNpUMepaM M3 MPAKTUKH pa3BUBACT YMEHMsI Y4YalllUXCS BBIUWICHSTH
reomeTpuueckue HhakTol, GOPMBI U OTHOILICHUS B IPEIMETAX U SIBICHUSIX AEHCTBUTEIBHOCTH,
HCIOJIb30BATh S3bIK FTEOMETPUH ISl UX OMUCAHUS.

B kypce reomerpun 9-ro kiacca ¢opmupyercsi moHiatue Bekropa. Ocoboe BHUMaHHE
yZemseTcsl BBIIOJHEHHUIO OMepaluil HajJ BEKTOpaMU B TreoMeTpuyeckoil ¢opme. Yuamuecs
JOIOJHSIOT 3HAHHUS O TPEYTrOJIbHUKAX CBEACHUSAMU O METOAAX BBIUMCICHUS DIJIEMEHTOB
IMPOM3BOJIBHBIX TPCYIrOJIbHUKAX, OCHOBAHHBLIX HAa TCOPEMAX CUHYCOB U KOCHHYCOB. ,HaIOTCSI
CHCTEMaTU3MPOBAHHBIE CBEJIEHUS O MPaBWIBHBIX MHOTOYTOJIbHUKAX, 00 OKpYXHOCTH,
BIHCAHHOW B IPAaBUJIbHBIA MHOTOYTOJIbHUK M OMMCaHHOM. Oco00e MeCcTo 3aHUMaeT pelieHne
3ajau Ha MpuMeHeHue ¢opmyn. JlaroTcs mepBble 3HAHUS O JBH)KEHHH, I[OBOPOTE U
napauiesbHoM nepeHoce. Cepbe3HOe BHHMMaHHME yJensercss (OPMUPOBAHHIO YMEHUH
paccyknarb, JenaTb IPOCThIE J0Ka3aTelIbCTBA, JaBaTb OOOCHOBAHMS BBIMOJHSIEMbIX
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nevictBuid. [lapanensHo 3aKiIaIbIBAIOTCSI OCHOBBI JJI U3YyUEHHUS CUCTEMATHUYECKUX KYpCOB
CTepeoOMeTpuH, PU3UKU, XUMUU U APYTUX CMEKHBIX MPEAMETOB.

KonrtponbHble paboThl HampaBieHbl Ha MPOBEPKY YpPOBHS 0a30BOW MOATOTOBKU
yuyaluxcs, a Takke Ha Ju(pQEpeHIMPOBAHHYI0 IPOBEPKY BIAACHUA (HopManbHO-
ONEPAaTUBHBIM MaTEMaTHYECKUM allaparoM, CHOCOOHOCTh K HMHTErpald 3HAaHUHM 110
OCHOBHBIM T€MaM Kypca.

IIpomMeKyTOUHBI KOHTPOJb 3HAHUM OCYLIECTBISAETCS C IOMOLIBIO IIPOBEPOYHBIX
CaMOCTOSITENIbHBIX padoT, 3JIEKTPOHHOI'O TECTUPOBAHHUS, IPAKTUUECKUX PadoT.

Ha u3zyuyenue reomerpuu B 9 Kiacce oTBeIeHO 85 4acoOB B TOJl, UTO COOTBETCTBYET 2,5
gacam B HeJlelmt0. Yackl B34ThI U3 eiepallbHOTO KOMIIOHEHTA.
JIJIs ydanuxcst oAroTaBIMBACTCS MaTepHrall i padOThI C YI4ETOM UX BO3MOXKHOCTEH
(TomoTHUTENBHBIC KApTOUKH, TU(GGEPSHIIMPOBAHHOE TOMAIIIHEE 3aJaHue U . ), IS
BBITIOJTHEHUS. KOHTPOJILHBIX pa0O0T pa3pabaTeiBaeTcs 2-3 BapHaHTa PA3JIMYHOTO YPOBHS
CIIOKHOCTH, 33/IaHUS K YCTHOMY 3a4eTy, TECTHI.

OBILIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA

T'eomempusa — OUH U3 BOXHEUIIINX KOMIIOHEHTOB MaTeMaTHYeCKOro 0Opa3oBaHus,
HEOOXOAUMBIN ISl TPUOOPETEHHSI KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUYECKU
3HAYUMBIX YMEHHH, (POPMHUPOBAHUS S3bIKA ONMUCAHUS OOBEKTOB OKPYXKAIOLIETO MHUpa, AJs
Pa3BUTHUS MIPOCTPAHCTBEHHOTO BOOOPAKEHUSI M UHTYHUIIMH, MAaTEMAaTUYECKON KYJIbTYpHbI, JUIS
ACTETHYECKOT0 BOCHUTAHUS ydamuxcsa. M3ydeHue reoMeTpuu BHOCUT BKIIQJ B pa3BUTHE
JIOTUYECKOTO MBIIIUICHHS, B (POPMUPOBAaHNE TTOHITHS JTI0KA3aTEIILCTRA.

Takum 00pa3oM, B XOJ€ OCBOEHHMS COAEP)KAaHUS Kypca Yydalluecs MOJydaroT
BO3MOYKHOCTh Pa3BUTh IMPOCTPAHCTBEHHBIC TPEACTABICHUS M U300pa3sHTEIbHBIC YMEHUS,
OCBOMTb OCHOBHBIE ()aKThl M METOJbl IJIAHUMETPUHU, MO3HAKOMUTHCS C TMPOCTEHIIUMU
¢burypamu 1 ux CBOMCTBaMH.

B xoxe mpenomaBanus reomerpun B 9 kilacce, paboTel Haa (OpPMUPOBAHHEM Y
yyalmxcs NepeyrcIeHHbIX B IpOrpaMMe 3HaHUN U YMEHUH clieyeT o0palaTh BHUMaHUE Ha
TO, YTOObI OHM OBJAJEBAIM YMEHHUSMH OOILIey4eOHOro XapakTepa, pa3HOOOpa3HBIMU
Croco0aMu JesITeIbHOCTH, TPUOOPETAIH OIIBIT:

> IUIAaHUPOBAHUA W OCYIICCTBJICHUA aHFOpHTMHHGCKOﬁ JACATCIIBHOCTH, BBIINIOJTHCHUS
3aIaHHBIX 1 KOHCTPYUPOBAHHUA HOBBIX AJITOPUTMOB;

> OBJIaI€BaJIN npueMamMu AHAJIUTUKO-CHHTETUUCCKOI JACATCIIbHOCTH npu
A0Ka3aTCJIbCTBC TCOPHUU U PCHICHUU 3a1a4;

» LleJIeHaNpaBICHHO O0palaanch K IpUMepaM W3 MPAaKTUKU, YTO Pa3BUBAET YMEHHUS
yUalUXCsl BBIWIEHATh TeOMEeTpruiecKue QakThl, (GOPMbI U OTHOILIEHHS B MPEAMETAX U
SBJICHUSX JEHUCTBUTEIBHOCTH, HCIIOIb30BAIU SI3bIK T'€OMETPUHU I UX ONMCAHMS,
MPUOOPETATH OMBIT UCCIIEI0BATEIbCKON NEATENIbHOCTH, Pa3BUTHS UJEH, TPOBEIeHUS
HKCIEPUMEHTOB, 00001IeHNS, TOCTAHOBKU M (hOPMYITHUpPOBaHUS HOBBIX 33]ay;

» SICHOTO, TOYHOTO, TPAMOTHOTO HM3JIOKEHHS CBOMX MBICICH B YCTHOHM M MHUCHMEHHOM
peuu; MpOBEICHUS JOKA3aTEIbHBIX PACCYKICHHH, ApryMEHTAllMMd, BBIABUKCHUS
TUTIOTE3 U MX OOOCHOBAHUS, TIOMCKA, CUCTEMATHU3aIliH, aHaIu3a U KiIacCuPpuKamum
nH(OpMAIIUY, HWCIOJIB30BaHUS Pa3HOOOPA3HBIX HMH(POPMAIIMOHHBIX HMCTOYHUKOB,
BKJTIOYAsl YYEOHYIO U CIPABOYHYIO JIUTEPATYPY, COBPEMEHHBIE WH(OpMAIMOHHBIC
TEXHOJIOTHUH.

Kypc paiuoHajsbHO COYETaeT JIOTHYECKYI) CTPOTOCTH UM TEOMETPHUYECKYIO
HATJSITHOCTh.  YBEJMUMBACTCS TEOPETHUYECKas 3HAYMMOCTh HW3y4yaeMOro Marepuana,
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PaCIIMPSIIOTCS BHYTPEHHUE JJOTUYECKUE CBSI3U KypCa, MOBBIIIAECTCS POJIb ACTYKIIUH, CTETICHD
abcTpakiMy M3ydyaeMoro Marepuaia. Yuaruecs JOJKHBI OBJIAJIETh NMPUEMaMH aHAJIUTHKO-
CUHTETUYECKON JIeATENbHOCTH IIpU JOKa3aTeIbCTBE TEOPEM M pEIICHHH 3aj]ad.
Cucremarnueckoe M3Y4YeHHE Kypca IO3BOJUT HayaThb paboTy Mo (OpMUPOBAHUIO
IIPEICTaBICHUM, YyYalluXcsli O CTPOEHUM MaTEMaTHYECKON TEOpHH, OOECIIEUUT pPa3BUTHE
JIOTUYECKOTr0 MBIIIJIEHUs ydyaluxcs. M310xeHne marepraina XapakTepu3yeTcsl IOCTOSIHHBIM
oOpalieHneM K HarJIJHOCTH, WCIOJb30BAaHUEM PHCYHKOB M YEPTEXEH Ha BCeX JTamax
oOyueHusi U pa3BUTHEM TIeOMETPUYECKOW MHTYMIIMU Ha 3Toi ocHoBe. lleneHamnpaBieHHOE
oOpaimieHue K TMpuUMepaM W3 TMPAKTUKA pPa3BUBACT YMCHHsSI, YyYaIIUXCS BBIWICHATH
reoMeTpuyeckue GpakThl, GOPMbI U OTHOILICHUS B IIPEIMETaX U SIBJICHUSX JIEHCTBUTEIBHOCTH,
HCII0JIb30BAaTh S13bIK FTEOMETPUHM ISl UX ONUCAHUS.



COAEPXKXAHUME KYPCA TEOMETPHMU 7-9 knaccos.

Harasanass reomerpus. Harmsinuele mpenctaBieHust O MPOCTPAHCTBEHHBIX (urypax: Kyo,
napajiesienune ], pu3Ma, mupamua, map, chepa, Konyc, umHap. M3o0paxeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! ceuenuit. Muororpanauku. [IpaBunpHble MHOTOrpaHHUKH. [IpuMepbl pa3BEpTOK
MHOI'OTPaHHUKOB, LIMJIMHPA U KOHYCA.

[TonsiTre 00béMa; equHUIIBI 00bEMA. OOBEM IPSIMOYTOIBHOTO TIapaJUIeTenue1a, Kyoa.

I'eomerpuueckne purypsi. [Ipsvbie u yrael. Touka, npsimas, miaockocTb. OTpe30K, Jyd. YTOII.
Bunel yrios. BeprukanbHble U cMeXHBIE YIibl. buccekrpuca yria.

[TapamnensHble M nepecekaromuecs npsmble. llepnenaukyinspHsie npsMbele. TeopeMbl o
[apaJUIEIbHOCTH M NEPIEHIUKYIAPHOCTH MpsAMBIX. [lepneHauKymnsp M HakKJIOHHAs K IPSMOM.
CepenMHHBIN IEPIEHANUKYIISIP K OTPE3KY.

I'eomerprueckoe MecTo ToueK. CBOICTBAa OMCCEKTPHCHI YIila U CEPEAUHHOTO MEPIECHANKYISIpa
K OTPE3KYy.

Tpeyronsauk. Beicota, Memuana, OWCCEKTpUCa, CpEAHSAS JIMHUS — TPEYTOJIbHUKA.
PaBHOOeipeHHbIE M PaBHOCTOPOHHHME TPEYTOJbHUKU; CBOMCTBA M TNPU3HAKUM PABHOOEIPEHHOIO
TpeyrojabHuka. IlpusHaku paBeHcTBa TpeyroiabHUKOB. HepaBeHCTBO TpeyrojbHuKa. COOTHOLIEHUS
MEXJly CTOPOHAMU U YIJIaMU TPEyroJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHemHue yrael TpeyronpHuka. Teopema @aneca. Ilomobue
TpeyroipHUKOB. Ilpu3Haku nonodus tpeyronsHukoB. Teopema [udaropa. Cunyc, KOCUHYC, TaHT€HC,
KOTaHI'€HC OCTPOTro YIJia PsIMOYTOJbHOTO TpeyroybHUKa U yriioB oT 0 1o 180°; npuBeaeHue Kk octpomy
yriay. Pemenue npsMOyroiapHbIX TpeyroabHUKOB. OCHOBHOE TpPUIOHOMETPUYECKOE TOMKIECTBO.
@®opMyJibl, CBA3BIBAIOLIUE CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC OJHOIO0 MU TOro ke yria. Pemienue
TPEYrOJIbHUKOB: TEOPEMA KOCHHYCOB U TEOPEMA CUHYCOB. 3aMeuaTelIbHbIE TOYKU TPEYTOJIbHUKA.

UYersipexyroapHuk. [lapamienorpamm, ero cBorcTsa U npusHaku. lIpsmoyronsHuK, KBajapar,
pOMO, ux cBOMCTBa M NpU3HAKK. Tpaneuus, CpeaHss JUHUS TpaneLuu.

MHoroyroiabHuK. Beinmykisie MHOTOyroiabHUKA. CyMMa yIiioB BBIIYKJIOIO MHOIOYTOJIbHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. [yra, xopaa. Cextop, cerMeHT. LleHTpanbHbIil yroJ, BIMCAHHBIN yrodi,
BEJIMYMHA BIIMCAHHOIO yrila. B3auMHOE pacnonoxeHue NpsMoil U OKPYKHOCTH, IBYX OKPYXHOCTEH.
KacarenbHast u cexymas K OKpy>KHOCTH, UX CBOICTBa. BrimcaHHble M ONKUCaHHBIE MHOT'OYTOJIBHUKH.
OKpyKHOCTb, BIIMCAHHAsA B TPEYTOJIbHUK, U OKPYXHOCTb, OITMCAaHHAsI OKOJIO TPEYToJIbHUKA. Brincanusie
U ONHMCaHHBIE OKPYXHOCTH MPABHIIBHOTO MHOTOYTOJIbHHKA.

I'eomerpuueckue npeodpazoBanus. [lonsTue o paBencTse ¢puryp. [lonsTue o 1BUKEHUU: oceBast
U ULEHTpajbHas CUMMETPUH, MapajyielbHbI NEepeHoc, MoBOpoT. [loHsTHe o momobuu Quryp u
TOMOTETHH.

[TocTpoenust ¢ moMoIpl0 HUPKYJS U JUHEHKU. OCHOBHBIE 3a7jaud Ha MOCTPOCHUE: JeJIEHUE
OTpe3Ka MOIoJIaM; IIOCTPOEHUE YIJIa, PABHOTO JAHHOMY; IOCTPOEHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM;
IIOCTPOCHHUE NEPNEHIUKYJsIpa K IMPSAMOM; MOCTPOEHHE OMCCEKTPUCHI yria; JIEeJIeHHE OTpe3Ka Ha n
PaBHBIX YacCTeH.

Pemenue 3agau Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO U MOCTPOEHUE C UCIOJIb30BAaHUEM CBOMCTB
U3Y4YEHHBIX puryp.

N3mepenne reoMerpuyeckux BeJM4uH. J[mHa oTpe3ka. PaccrosiHue OT TOUKHM 10 IPSIMOM.
PaccrosiHre Mexny napamieabHbIMU IPSIMBIMHU.

IlepumeTp MHOTOYTOJIbHHKA.

JliHa OKPY>KHOCTH, YUCJIO; AJIMHA AYTH OKPYKHOCTH.

I'pagycHas Mepa yria, COOTBETCTBUE MEXAY BEIUYMHON LEHTPAIbHOIO YIJa U JUIMHOM Ayra
OKPYKHOCTH.

[Tonsarue miomanu miockux ¢uryp. PaBHococtaBneHHble 1 paBHOBenukue ¢purypsl. [lnomans
npsMoyrosibHuKa.  [lmomanm  mapamiemorpaMma, — TpeyroibHuKa U Tpanenud. Ilnomans
MHoroyroiasHuKa. [Inomans kpyra u miomaap cekropa. COOTHOIIEHHE MEXTY TUIOIIAASIMH MOT0O0HBIX
¢uryp.

Pemienue 3a1a4 Ha BBIYHMCIICHHUE U JIOKA3aTEIbCTBO C UCIOIB30BAHUEM M3YYEHHBIX (POPMYIL.
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Koopaunartel. Ypasaenue npsamoii. Koopaunatsl cepeaunsl orpeska. @opmynna paccTosiHUSA
MEXIy IBYMS TOUKaMH IIJIOCKOCTH. Y pABHEHUE OKPYKHOCTH.

Bekrtopsbl. Jlnuna (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KosuinmHeapHble BEKTOPBHI.
Koopaunatsl BekTopa. Y MHOKEHHE BEKTOpPA Ha YUCII0, CYMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA O ABYM
HEKOJUIMHEApHbIM BekTopaM. CKaJsipHOE IPOU3BEECHUE BEKTOPOB.

TeopeTHKO-MHOKeCTBEHHbIC TMOHATHA. MHOXECTBO, 3JEMEHT MHOXKECTBAa. 3aJaHHue
MHO>KECTB ~ IIEPEUMCICHUEM JJIEMEHTOB, XapaKTEPUCTHUUECKUM cBoWcTBOM. IlonMHOkecTBO.
O6benuHeHNe U nepecedyeHre MHOXKECTB.

JueMeHTHI Joruku. Onpenenenue. AKCHOMBI U TeopeMbl. [lokazaTenbcTBo. [lokazarenbcTBo
oT npotuBHOTrO. Teopema, oOpatHas gaHHOU. [Ipumep u KOHTpHIpUMED.

[ToHsiTHE O PABHOCUIIBHOCTH, CJIEA0BAaHUHU, YIIOTPEOJIEHNE JTIOTUUECKUX CBSA30K ecu ..., Mo ..., 8
MOM U MOJILKO 8 MOM ClIyuae, JIOTUYECKUE CBA3KHU U, UTU.

I'eomeTpus B ucropuyeckoM pazputun. Ot 3emiiemepust k reomerpuu. [Tudarop u ero mkona.
@anec. Apxumen. [locTpoeHne npaBuiIbHBIX MHOIOYTOJBHUKOB. Tpucekuus yria. KBagpartypa kpyra.
VY nBoenue ky6a. Ucropus uucna. 3onoroe ceuenue. «Havana» Esknuaa. JI. Ditnep. H. U. JlobaueBckuii.
Hcropus nsaToro nocrynara.

N300perenne MeToga KOOPAWHAT, TMTO3BOJIIONIETO MEPEBOIUTh T€OMETPHUECKUE OOBEKTHI Ha
s3b1K anreOpsl. P. Jlexapt u [1. @epma. [Ipumeps! pa3nuyHbIX cUCTEM KOOPAMHAT HA TIOCKOCTH.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPHU B 7-9 KJIACCAX.
Harasignasi reomerpust
Yuawuiicsa nayuumcs:

1. pacno3HaBaThb Ha 4YepTeKaxX, PUCYHKAaX, MOJEISIX U B OKPYXKAIOIIEM MHUpPE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (DUTYDBI;

2. pacrio3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapaliesienunea, MPaBmIbHONW TUPaMUIbI,
LWINHAPA U KOHYCa;

3. ompeaessTh MO JMHEHHBIM pa3zMepaM pa3BEPTKU (GUTYPHI TMHEHHBIC pa3Mepbl caMoil (GUTYPHI U
Ha000pOT;

4. BBIYUCIATH 00BEM IMPSIMOYTOJILHOTO Napajliesenuea.

Yuawuiica nonyuum eosmodrcnocmo:
1. BbUMCHATE OO0BEMBI TNPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTyp, COCTaBIEHHBIX W3
IIPSIMOYTOJIBHBIX NTapaJlIeNICIUIIEA0B;
2. yrIyOWTb W Pa3BUTH MPEICTABICHUS O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTypax;
3. TNpUMEHATH MOHATHE PAa3BEPTKH IS BBIMOJIHEHHS MPAKTUYECKUX PACUETOB.
I'eomeTrpuueckue purypsoi
Yuawuiica nayuumces:

1. monb30BaThCs SI3BIKOM T'€OMETPUM JUIsl ONMUCAHHUS MPEIMETOB OKPYXAIOLUIEr0o MHpa U HX
B3alMHOI'0 PACIIONOXKEHHUS;

2. pacrio3HaBaThb W HM300pakaTb Ha dYEpTeXax M PHUCYHKAX TeOMETpHUYecKrne (GUrypsl U HX
KOH(UTypaluu;

3. HaxXOAWTh 3HAYCHHS JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYp M WX OTHOUIICHUS, TPAJAYCHYIO MEpy
yrnoB ot 0 g0 180°, mpuMeHsist onpeeseHus, CBOMCTBAa U MPU3HAKU (UTYP U MX DIIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, OI00ME, CAMMETPHH, IIOBOPOT, TTApAJLIEIBHBIN MEPEHOC);

4. onepupoBaThb C HAYAIbHBIMHM IOHATUSMH TPUTOHOMETPUH M BBINOJHATH AIIEMEHTApHbIC
orepary HaJ GyHKIHUSIMH YIJIOB;

5. pemath 3a/la4M Ha J0OKa3aTeJNbCTBO, OMHUPAsCh HA W3Y4YEHHBIE CBOMCTBA ()UTYp U OTHOILEHHI
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METOIbI J0Ka3aTENbCTB;

6. pemaTb HECJIOXHbIE 33/1a4M HA MOCTPOEHUE, NPUMEHSS OCHOBHBIE aITOPUTMBI IOCTPOCHUS C
MTOMOUIBIO UPKYJIS U JIMHEHKH;

7. pemarh MpocCTeHIINe MIIAaHUMETPUUECKUE 33/1a41 B IPOCTPAHCTBE.



ok~

=

Yyawuiics nonyuum 603mMoHucHOCMb !

OBJIAJICTh METOJIaMHM PCIICHUS 3aJad Ha BBIUYMCICHUS M JOKA3aTeIbCTBA: METOJIOM OT
MIPOTUBHOTO, METOAOM IOI00MSI, METOJIOM Tiepedopa BapUAHTOB U METOJOM I€OMETPHYECKHUX
MECT TOYEK;

MPUOOPECTH OMBIT MPUMEHEHUSI aNreOpandeckoro ¥ TPUTOHOMETPUIECKOTO ammaparta u uaeu
JBWDKEHUS MPY PEIICHUH T€OMETPUYCCKHUX 3a7a4;

OBJIQJIETh TPAJAUIIMOHHOM CXEMOW pEIIEeHUs 3a/ad Ha MOCTPOCHHE C MOMOIIBI0 LUPKYIS U
JIMHEWKH: aHAJIN3, TIOCTPOCHUE, JI0KA3aTEIHCTBO M UCCIICOBAaHUE;

Hay4YHUThCS PEIIATh 3a/1a4M HA TOCTPOEHUE METOJIOM F€OMETPUUYECKOI0 MECTa TOYEK U METOJI0M
oo0us;

MPUOOPECTH OMBIT MCCIEAOBAHUS CBOWCTB IUIAHUMETPUYECKHX (UTYp C TIOMOIIBIO
KOMITHIOTEPHBIX ITPOTPAMM;

MPUOOPECTH ONBIT BBIOJIHEHUS MPOCKTOB 1O TeMaM: «['eomerpuueckue mpeoOpa3oBaHus Ha
I0CKOCTHY, «IlocTpoeHne 0Tpe3KoB 1Mo GopMyIIeH.

HN3mepeHue reoMeTpu4ecKHX BeJINYNH

Yuawuiics nayyumcs:

WCIIOIb30BaTh CBOMCTBA WM3MEPEHHS JUIMH, IUIOMIAJed W YIJIOB NPH pEIICHUH 3a7a4 Ha
HaXO0XJICHUE JIIMHBI OTPe3Ka, JUIMHBI OKPY>KHOCTHU, ATUHBI AYTH OKPYKHOCTH, TPAlyCHON MEpbI
yria;

BBIUUCTIATh JUIMHBI JTIUHEHHBIX 3JE€MEHTOB (PUTYp M WX YIJIbl, UCIOJIB3YS (HOPMYIBI JTMHBI
OKPYKHOCTH | JUTHHBI JYTH OKPYKHOCTH, (OPMYJIBI IIOMAaAeH Guryp;

BBIUUCTIATH IJIOIAAM TPEYTrOJIbHUKOB, MPSIMOYTOJBHUKOB, MapajieIorpaMMOB, Tpareuui,
KPYTOB U CEKTOPOB;

BBIYUCTIATH ATUHY OKPYKHOCTH, IJTUHY AYTH OKPY>KHOCTH;

pemaTh 3a7a4i Ha J0Ka3aTeIbCTBO C UCIOIb30BAHUEM (POPMYII JJIMHBI OKPYKHOCTH U JUTHHBI
IyTH OKPY>KHOCTH, (hopMyII TuIoaaen puryp;

pemiath NPAKTUYECKUE 3a/laud, CBS3aHHBIE C HAXOXXJICHHEM TEeOMETPHYECKUX BEJIMYUH
(McTonb3yst MPU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUUYECKUE CPEIICTBA).

Yuawuiicsa nonyuum o3modrcnocmes:

BBIUMCIIATh TUIOMIAAM (UTYp, COCTABICHHBIX W3 JBYX WIU OoJiee MPSIMOYTOJBHHUKOB,
napajuieJIorpaMMoOB, TPEYTOJILHUKOB, KPyTra M CEKTOPa;

BBIYHUCIIATh IUIOIIAJM MHOTOYTOJBHUKOB, UCIIOJIb3Ysl OTHOILIECHUS PABHOBEIMKOCTH U
PaBHOCOCTaBJIECHHOCTH;

MPUOOPECTH OMBIT MPUMEHEHUs aIre0panyecKkoro U TPUTOHOMETPUYECKOTO amrmapaTta u uaeu
JBIDKECHUSI TIPY PEIICHHUH 334 Ha BEIYMCIICHHUE TTOIIA/Ied MHOTOYTOJIbHUKOB.

Koopaunarsi

Yuawuiica naywumces:

BBIYUCIISATH JJIMHY OTpPE3Ka MO0 KOOPJMHATAM €r0 KOHIOB; BBIYMCIISTH KOOPJAUHATHI CEPEIUHbI
OTpe3Ka;

WCII0JIb30BaTh KOOPAMHATHBIA METO /ISl U3YUEHUSI CBOMCTB MPSMBIX U OKPYKHOCTEH.
Yuawuiicsa nonyuum eo3moarcnocmes:

OBJIAJIETh KOOPAMHATHBIM METOJOM PELICHUS 3a/1a4 Ha BBIUMCIEHUE U JOKA3aTeIbCTBO;
MPUOOPECTH OTBIT MUCIIOIH30BAHUSI KOMIIBIOTEPHBIX MPOTpaMM IS aHAJIW3a YacTHBIX CITydacB
B3aMMHOTI'O PACOJIOKEHUSI OKPYKHOCTEH U MPSIMBIX;

MPUOOPECTH OMBIT BHIMOTHEHHUS MPOEKTOB Ha TeMy «lIpruMeHeHrne KOOpAMHATHOTO METO/1a TIPH
pelIeHnN 3a/1a4 Ha BBIYMCICHUE U I0Ka3aTEIbCTBOY.

BekTopsl

Yyawuiicsa nayuumces:

OTIepUpPOBaTh C BEKTOpPaMHU: HAXOAUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN TPOU3BEAEHUIO 33JaHHOTO BEKTOPA HA YUCIIO;



2. HAXOIUTh IJI BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JJIUHY BEKTOPa, KOOPIUHATHI CYMMBI H
pPa3HOCTH JIBYX M Oojiee BEKTOPOB, KOOPJIWHATHI MPOU3BEACHUS BEKTOPA HA YUCJIO, IPUMEHSIS
IIPY HEOOXOIMMOCTH COYETATEIIbHBIN, IEPEMECTUTEIHHBINA U PACIIPEICITUTEIHHBINA 3aKOHBI,

3. BBIUHCIATH CKaJSIPHOE TIIPOMU3BEJCHHUE BEKTOPOB, HAXOIUTh YroJl MEXAY BEKTOpPaMH,

YCTaHABIIMBAThH MEPICHIUKYISIPHOCTD MPSAMBIX.

Yuawuiicsa nonyuum o3modrcnocmes:

OBJIAJIETh BEKTOPHBIM METOOM JIJIsl PEILICHUS 3a7a4 Ha BEIYMCIICHHE U JI0KA3aTelIbCTBO;

2. TpUOOPECTH OMBIT BBIMOJTHEHUS MPOCKTOB Ha TeMy «lIprMeHeHHne BEKTOPHOTO METoja IpH
pelIeHUY 3a/1a4 Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO.

=

B pezynomame uzyuenus Kypca eeomempuu 9 kiacca ooyuaroumuecs: 00IHCHbI:
3HATH/IOHUMAThH
®  CYLIECTBO MOHSATHS MAaTEMaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI 10KA3aTENbCTB;
"  CyILIECTBO MOHATHUS AJIFOPUTMA; IPUMEPHI AITOPUTMOB;

" KaK HCIOJIb3YIOTCS MaTeMarudyeckue (hopMysbl, ypaBHEHUS M HEPABEHCTBA; IMPUMEPHI UX
IIPUMEHEHHUs [UUIs PELICHU MATEMAaTUYECKUX U IPAKTUYECKUX 3a/1a4;

" KakK MaTreéMaTHYCCKH OIIPCIOCICHHBIC Q)YHKHI/II/I MOT'YT OIIMCBIBATL PCAJIbHBIC 3aBUCUMOCTH,
IPUBOJAUTDL IIPUMEPLI TAKOT'O OITMCAHM,

®  Kak MOTPEOHOCTH MPAKTUKU MPUBEITU MATEMATHUYECKYIO HAYKY K HEOOXOAMMOCTU PacIInpe-
HUS TIOHATHS YUCIIA,

= BepOHTHOCTHBII‘/JI XapaKTCp MHOT'UX SaKOHOMepHOCTeﬁ OKPYKaroumero Mupa; HpUMCpPhI
CTaTUCTUYCCKUX SaKOHOMepHOCTGf/'I " BBIBOJIOB;

®  KaKum o6pa30M ICOMCTpHUsl BO3HHKIIA H3 IMPAKTHYCCKUX 3ada4d 3CMIICMCpUs; IPUMCPbI
TrCOMCTPHUICCKUX 00BEKTOB U yTBep)KI[eHI/If/'I 0 HUX, BAKHBIX IJId IIPAKTHUKH

® CMBICII HACAIN3alUU, HOSBOJ’IHI-OH.[CIZ peuiaTte 3aAavu peaJleoﬁ HeﬁCTBHTeHBHOCTH
MAaTeMaTUYCCKUMU MCTOJaMU, ITPUMEPBI OHII/I60K, BO3HHUKAIOUIUX ITPpU UACATN3allN,

yMeTh
"  [I0JB30BATHCS S3BIKOM I€OMETPUH IS ONUCAHUS IIPEIMETOB OKPYKAIOIIETr0 MUPA;
"  pacro3HaBaTh FreoOMeTpUUecKUe (PUTYpPBI, pa3inyaTh UX B3AUMHOE PaCIOJIOKEHUE;

*  u300paXkaTh TEOMETPHUECKUE (PUTYPHI; BBITIOIHAT YEPTEXKH TI0 YCIOBHUIO 3a/1a4; OCYIIIECTB-
JSATH Npeodpa3oBanHus GUryp;

®  BBIYUCIIATH 3HAUYCHUS TEOMETPUUECKUX BEITUYUH (JIJIMH, YTJIOB, TUIOIAAeH, 00hEMOB), HaX0-
JIUTH CTOPOHBI, YIJIbl ¥ IUIOLIAAN TPEYTOJIBHUKOB, UIMHBI IOMAHbIX, 1yT OKPYKHOCTH, IUIO-
1316l OCHOBHBIX T€OMETPUUECKUX PUTYDP U PUTYDP, COCTABIEHHBIX U3 HUX;

"  pemarh reOMeTpUYECKHe 3a1a4M, ONMUPAsACh Ha U3YyUEHHbIE CBOMCTBA (PUTYp M OTHOIIECHHH
MEXJy HUMH, IPUMEHSS JOTOJHUTENbHBIE IOCTPOEHUS, alreOpandeckuii amnmapar, ujaeH
CUMMETPUH;

" OPOBOOUTH TOKA3aTCIBHBIC PACCYXKACHUA IIPU PCHICHUM 3a4a4, UCII0JIb3Yys U3BECTHBIC TCO-
PEMBI, 06Hapy)KI/IBa$I BO3MOXXHOCTH IJIA UX HMCITIOJIb30BAaHUA,

HCIOJb30BATh NPUOOPETEHHbIE 3HAHMS M YMEHHMsl B NPAKTHYECKON [esiTeJIbHOCTH H
NMOBCEeIHEeBHOM KU3HU AJIA:

" OmnMCaHUsA PCaJIbHBIX chyauHﬁ Ha A3BbIKC TCOMETPHUH,

®  pacyeToB, BKIIOYAIOIIUX MpOCTenIe (opMyIbl;
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= peuiCHUs TMPAKTHUYCCKUX 3a4a4v, CBA3AHHLIX C HAXOXKIACHUCM TCOMCTPHUYCCKUX BCIUMYHUH
(Mctonb3ys Mpy HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEJICTBA);

" [IOCTPOCHMI F€OMETPHYESCKUMH UHCTPYMEHTaMH (JTMHEHKA, YTOJbHUK, IUPKYIh, TPAHCIIOP-
THD).
COJAEPKXAHUE IMPOI'PAMMBbI

I. BekTopnl. MeToa koopauHar. (21 4.)

[Tonstne BexTopa. PaBeHCcTBO BekTOpOB. Cll0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha yucio. Pasnoxenue BeKTopa o JByM HEKOJUIMHEApHBbIM BekTopaM. KoopaunaTs! BekTopa.
[Ipocreiimne 3agaun B KOOpAMHATaX. Y paBHEHMs OKPYKHOCTH U NpsIMOM. IIpuMeHeHne BEKTOPOB U
KOOpJMHAT IIPU PELICHUN 3aa4.

e 3Hamp: ONPEACIICHUE BEKTOpa, pa3jauvarbh €ro Hadajo U KOHEI| BUJIbl BEKTOPOB, ONpPEACINAThH
CYMMBI U Pa3HOCTU BCKTOPOB, MNPOU3BCACHHUC BCKTOpPAa Ha YHCJIO, YTO TAKOC KOOPAWHATDLI
BEKTOPA; ONPEAECIEHUE CPEHEN JIMHUEN TPaIlCLIUH;

e ymemb: U300paxarb U 0003HAUATh BEKTOP, OTKJIAAbIBATh BEKTOP, PaBHBIN JAHHOMY, HaXOAUTh
KOOpJMHATBl BEKTOPA 10 €r0 KOOpJMHATaM Hayala U KOHIA, BEIUKUCIISITH CYMMY U Pa3HOCTb ABYX
BEKTOPOB II0 HX KOOpAMHATAM, CTPOUTh CYMMY JBYX BEKTOPOB, IOJIb3YySCh IpPaBUIaAMHU
TPEYroJbHHKA, IapajljiesiorpaMmMa, MHOTOYIOJbHUKA; CTPOUTh OKPYKHOCTHM U IpPSIMbIE
3aJlaHHbIE YPAaBHEHUSIMHU.

OcHognble mepmuHbl nopa30eﬂy: ITonstue BCKTOpa. AOComoTHAS BEIUYNHA U HaIpaBJICHUC BCKTOpA.
PaBencTBO BCKTOPOB. Cnoxenue n BbIYMTAaHUEC BCKTOPOB. VYMHOXEHHE BCKTOpa Ha
YHCJIO. KOHHI/IHeapHBIe BCKTOPBLI. HpOCKHI/IH Ha OChb. KOOpI[I/IHaTBI BCKTOpa. OHepaI_[I/II/I HaJl BCKTOpaMu:
YMHOXXCHUEC Ha YHCJIO, CIIOKCHUE, PA3JIOKCHUC.

Il. CooTHomleHHsI MeXKIy CTOPOHAMHM M YyIJlaMH TpeyrojbHuka. CrajsipHoe
npou3BeeHue BEKTOPOB. (14 4.)

CuHyc, KOCUHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. PellieHne TpeyroibHUKOB.
CkansipHO€ TTPOU3BEIEHNE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUECKHX 3a/1auax.

e 3Hamp: ONPEAEICHNUS KOCUHYCa CUHYCA, TAHI'€HCa Ul OCTPOro yria (opMyJbl, BEIpaKaOLIHE
WX CBSI3b; ONPEENICHUS CKATISIPHOTO MPOU3BECHHS BEKTOPOB;

e yMemb: BOCIPOU3BOAUTH [JOKa3aTeIbCTBA TEOPEM KOCHHYCOB M CHHYCOB, MPHUMEHSTh B
pElIeHNH 3a/1a4y; HaXOAUTh CKAJISIPHOE MPOU3BEJEHHE BEKTOPOB B KOOpJIMHATAaX, YrOJl MEXAY
BEKTOpaMH.

Ocnoenvie mepmunst no pazdeny: CUHyC, KOCUHYC ¥ TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB.
Pemenne TpeyronbHukoB. COOTHOIIEHHE MEXAYy CTOPOHAMM M yIilaMH TpeyrosbHuka. CkalspHoe
MIPOM3BEICHUE. YTOI MEX/ly BEKTOPaMHU.

1. lnuna okpy:kHOCTH M IuIoaaAbL Kpyra. (15 4.)

[IpaBunbHbIE ~ MHOTOYrodbHUKHA.  OKpYKHOCTH, OINHCaHHAas  OKOJIO  IIPABHJIBHOTO
MHOTOYrOJIbHUKAa UM BHHMCaHHasg B Hero. [locTpoeHue mpaBWIBHBIX MHOTOYTOJIBHUKOB. [InnHa
okpyxHocTH. [Inomanp kpyra.

® 3Hamb: OIIPCACIICHUC ITPABUJIBHOTI'O MHOI'OYTI'OJIbHUKA, (bOpMy.]'Iy JJIMHBI OKPY’KHOCTHU U €€ AYyI'U,
IJIomaan CCKTopa,

e  yMemb: BBIUUCISATH CTOPOHBI, TUIOMIAIU U MIEPUMETPHI MPABUIIbHBIX MHOTOYTOJIbHUKOB, JIJTUHY
OKPY>KHOCTH M JUIMHY IYTH; MPUMEHATh (OPMYJIbI IJIOLIATN KPyra, CEKTopa IpU pPELIeHUU
3aj1ad.
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OcHnognble mepmunvl no paszodeny: Boillykiable MHOroyroipHukd. CymMma YIVIOB BBIIYKIJIOTO
MHOI'OYTOJIbHUKAa. BIHCcaHHBIE W ONHWCAHHBIE MHOIOYTIOJbHUKU. [IpaBUIbHBIE MHOTOYTOJIBHUKH.
Bnucannblie 1 onMcaHHbIE OKPYXKHOCTH IPABUIIBHOIO MHOIOYTI'OJIbHUKA.

JlnvHa OKPY>KHOCTH, YUCIIO P; AJIMHA OyTy. [1nomanes kpyra u miomaas CeKTopa..

V. IBuxenus. (10 v.)
OtoOpakenue miuockoctu Ha ceOs. [lonsitue nBuxenus. OceBas U LEHTpalIbHAs CUMMETPHH.
[TapannensHbiii nepenoc. [ToBopor. HanoxxeHnus u 1BUKEHUS.

e 3Hamp: ONUpE/eNeHUs NPeoOpa3oBaHUs IUIOCKOCTH, JIBUKEHUSI IUJIOCKOCTH, ONPENCNSTh HX
BUJIBL;

® ymembsp: PCUIATL 3aJa4u, UCII0JIb3Ys ONPCACICHUA BUAOB JIBUKCHUA.

Ocnoenvie mepmunst no pasdeny: llonsarue asmwxenus. Ilpumeps! aBmwxenuit ¢puryp. Cummerpus
¢uryp. OceBasgs cuMMeTpusi U NapajuleNbHbIi mHepeHoc. [loBOpOoT M LEeHTpajbHas CUMMETPUS.
[Toctpoenue 0Opa3oB TOYEK, OTPE3KOB, TPEYTOJBHUKOB MPU CUMMETPUSIX, HapaieIbHOM MepeHoce,
MIOBOPOTE.

V. O0 akcuomax reomeTpuu. (5 4.)
becena 06 akcroMax reoMeTpuu.

® 3HamMb: AKCUOMBI, CBSI3aHHBIC C MPSAMBIMU U IJIOCKOCTHIO; aKCHOMBI, CBSI3AHHBIC C MOHSATHEM
HAJOXEHUS U paBEHCTBA GUTYp

¢ ymemsp: PCUIATH INNIAHUMCETPHUYCCKUC 3a1a4u, CBA3AHHBIC C aKCUOMAaMHU.

V1. HauagbHble cBeieHus u3 crepeomerpuu. (10 4.)

[Ipenmer crepeoMerpun. ['eomeTpudeckue Tella U MOBEPXHOCTH. MHOTOTPAaHHUKH: TIPU3MA,
napajuiefienunea, nupamuaa, GopmyJsl 17 BBIYHCIEHUS UX 00bEMOB. Tella 1 TOBEpXHOCTH BPAIICHHUS:
LHWIMH]P, KOHYC, cdepa, map, GopMyibl JUIsl BBIYUCIEHUS UX IJI0LIAAeH MOBEpXHOCTEN U 0O0bEMOB.

® 3namp: TIOHITHUS TPU3MBI, MapalljieNienumneaa, KOHyca, MUpaMu/Ibl, IIIHHAPA, chepsl, mapa u
UX CBOMCTB,;
® ymemp: pemIaTh NPOCTEUIINE INIAHUMETPUYECKHUE 3a/1a4U B IPOCTPAHCTBE.

OcHoenvle mepmunst no pazoeny: llpuzma, mapasienenunes, KOHyC, MUpaMuaa, HUIUHAP, cdepa,
map.

IMoBTOpenue. Pemenue 3aaay. (104.)

TpeOoBaHNsi K YPOBHIO NOATOTOBKH YYAIUXCS:
B pezynomame uzyuenus 0annozo Kypca yuaujuecs 00ax4CHbL YMEnb/3HAmMb:

o 3HaTh ONpeJeNeHuss BEKTOpa M PaBHBIX BEKTOPOB; M300pakaTb M 0003HAyaTh BEKTOPHI,
OTKJIa/IbIBATh OT JAHHOW TOYKH BEKTOpP, PABHBIM JAHHOMY; YMETh pellaTh 3aJa4H.
o YMeTb 00BSICHUTB, KaK OIpEeesieTcsl CyMMa JIBYX M Oojiee BEKTOPOB; 3HATh 3aKOHbI CIIOXKEHUS

BEKTOPOB, OIPEAECIEHUE PA3HOCTH JBYX BEKTOPOB; 3HAaTh, KAaKOM BEKTOP Ha3bIBACTCS
MIPOTHBOIOJIOKHBIM TAHHOMY; YMETh CTPOUTh CYMMY JIBYX U 00Jie€ TAaHHBIX BEKTOPOB, MOJIb3YICh
MpaBUIaMU TPEYTOJIbHUKA, MTapajjieIorpaMMa, MHOTOYTOJIbHUKA, CTPOUTh PA3HOCTD JIBYX JaHHBIX
BEKTOPOB; YMETh peIIaTh 3a1a4Hu.

o 3HaTh, KaKOW BEKTOp Ha3bIBACTCS MPOU3BEIEHHEM BEKTOpA HA YHCIIO; YMETh (HOPMYITHpPOBATH
CBOMCTBAa YMHOXXEHHUs BEKTOpA HA YHCIIO; 3HATh, KAKOW OTPE30K HA3BIBAECTCS CPEAHEN JUHUEH
Tpamnenuu; yMeTb (opMyIHpOBaTh U JIOKA3bIBATh TEOPEMY O CPEIHEW JIMHUU Tpareluu; YMETh
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pemiarh 3aJa4u.

3Hath (QOPMYIMPOBKH M JIOKA3aTEIbCTBA JIEMMbl O KOJUIMHEAPHBIX BEKTOpPaX U TEOPEMBI O
Pa3iioKEHUU BEKTOPA M0 IBYM HEKOJUIMHEAPHBIM BEKTOpaM, MpaBuiia ACHCTBUNA HAJl BEKTOPAMHU C
3aJJaHHBIMU KOOPJIMHATAMU; YMETh PEIIaTh 3aJauH.

3HaTh U yMETh BBIBOJUTH ()OPMYIIBI KOOPIMHAT BEKTOPA Yepe3 KOOPIMHATHI €r0 KOHIIA M HayaJa,
KOOPJAMHAT CEpPEeMHBI OTPE3Ka, IJIUHBI BEKTOPA U PACCTOSHUA MEXAY ABYMS TOYKAMH; YMETh
peliaTh 3aJauu.

3HaTh U YMEThb BBIBOJUTH YPAaBHEHMsI OKPY>KHOCTH U TPSIMOM; YMETh CTPOUTH OKPYKHOCTU U
MpsIMbIE, 3aJJaHHbIE YPAaBHEHUSMH; YMETh pelIaTh 3a/1a4uu.

3HaTh, KaK BBOJSATCS CUHYC, KOCUHYC M TaHTeHC yriioB oT 0° 10 180°; ymeTh 10Ka3bIBaTh OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO; 3HATh (DOPMYIBI /Ul BBIYUCICHUS KOOPAUHAT TOYKH; YMETh
pelarh 3aJauu.

3HaTh U YMETh JOKA3bIBaTh TEOPEMY O IUIOIIAIU TPEYTOJIbHUKA, TEOPEMbI CHHYCOB U KOCHHYCOB;
YMETb peliaTh 3aJauu.

YMeTb OOBSICHUTH, YTO TaKO€ YroJ MEXIy BEKTOpPaMH; 3HATh OIPEACICHHE CKAISIPHOTO
MPOU3BENICHUS] BEKTOPOB, YCIIOBUE MEPIICHIUKYJISIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKEHUE
CKaJISIPHOTO MPOU3BEICHUS B KOOPAMHATAX U €r0 CBOICTBA; YMETh peliaTh 3a1a4u.

3HaTh ompeJeleHUEe MPABMILHOTO MHOTOYIOJIbHUKA; 3HATh U YMEThb JIOKa3bIBaTh TEOPEMbI 00
OKPY>KHOCTH, OMHMCAaHHOW OKOJIO MPaBUIHLHOTO MHOTOYTOJIbHUKA, U OKPY>KHOCTH, BIIUCAaHHOU B
MPABWJIBHBI MHOTOYTOJIBHUK; 3HATh (POPMYJBI JJISi BBIYHCICHHS YTja, TUIOMIATA U CTOPOHBI
MPaBIJIBHOTO MHOTOYTOJIbHUKA U Pauyca BIMCAHHON B HETO OKPYKHOCTH; YMETh UX BHIBECTH U
MIPUMEHSATD NPU PEIICHUN 3a/1a4.

3Hath GOPMYIBI JJIMHBI OKPYKHOCTH U AYTH OKPYKHOCTH, IIJIOLIAJAN KPYyra U KPYTrOBOTO CEKTOPa;
yYMETb MIPUMEHSTH X IIPU PEIICHUU 3a/au.

YMeTh 00BSCHUTH, YTO TAKOE OTOOPaKEHUE IJIOCKOCTH HA ce0s1; 3HATH ONPE/ICIICHNE IBHKAHUS
MIJIOCKOCTH; YMETh JI0Ka3bIBaTh, YTO OCEBasl M LIEHTPAIbHASI CUMMETPHUH SIBIITIOTCS IBHXKCHHUSIMU
U 4TO TpU JABUKEHUHU OTPE30K OTOOpa)kaeTcsli Ha OTPE30K, a TPEYrOJbHUK — Ha PaBHBIA eMy
TPEYroJIbHUK; YMETh PEIIaTh 3adauu.

YMeTh OOBACHUTH, YTO TaKO€ TNapauleTbHBI TEPEeHOC U TOBOPOT; JOKAa3bIBaTh, YTO
napajuieJIbHbIi NEPEHOC U TOBOPOT SIBJSAIOTCS IBXKEHHUSIMU TJIOCKOCTH; YMETh PEIlaTh 3a4auu.
Nwmets ipecTaBieHHs O MPOCTEHIITMX MHOTOTPAHHHIKAX, TE€JIaX U MOBEPXHOCTIX B IPOCTPAHCTBE;
3HaTh (OPMYIIBI JUIsl BRIYMCICHUS TIJIOMIA e TOBEPXHOCTEN U OOBEMOB TEI.

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA COAEPKAHUSA KYPCA
[Tporpamma obGecrieunBaeT JOCTHKEHHUE CIECAYIONINX Yelell U Pe3ynbmamaog OCBOSHU

o0pazoBaTebHON MTPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

6 Hanpaelenuu JIUYHOCMHO20 paseumusn:

e (opmupoBaHME OTBETCTBEHHOTO OTHONIEHHS K YYEHHIO, TOTOBHOCTb U
CIOCOOHOCTH, 00YJaIOIUXCs K CaMOPa3BUTHIO M caMO0OPa30BaHUIO Ha OCHOBE MOTHBALIUU
K 00y4eHMIO M TMO3HAHMIO, BHIOOPY JaJIbHEHIIero oopa3oBaHus Ha 0a3e OpUEHTHUPOBKU B
mupe mnpodeccuii U NpodhecCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY ITOCTPOEHUIO
UHIUBUAYAJIbHON 00pa30BaTeIbHONW TPAEKTOPHH C YUETOM YCTOMUYMBBIX MO3HABATEIbHBIX
UHTEPECOB,;

e (opmmpoBaHHWE NEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTHKH,

e (dopMUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIEHUH U COTPYAHHUECTBE
CO CBEPCTHHKAMHM, CTAPIIMMHU U MJIQIIIMMH, B 00Pa30BaTEIHHOM, OOIIECTBEHHO TOJIE3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPUECKON U IPYTUX BUIAX NEATEIBHOCTH,
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®  yMEHHE SICHO, TOYHO, IPAMOTHO U3JIaraTb CBOM MBICIU B YCTHOW U MUCbMEHHOU
pedr, TOHUMATh CMBICI IIOCTaBICHHOM 3aJ]a4, BEICTpauBaTh ApIyMEHTALIUIO, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEDHI;

L4 KPUTUYHOCTb MBIIJICHUA, YMCHUC pacClio3HaBaTb JIOTHYECKU HCEKOPPEKTHEBIC
BBICKAa3bIBaHHUSA, OTJIMYATh THIIOTE3Y OT (baKTa;

° KpCaTHUBHOCTb MbBIIJICHWA, MHAULIMATUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PCHICHUUA
MaTeMaTHU4YCCKHUX 3a/ay4,

L4 MMpeaACTaBJICHUE O MaTeMaTH4eCKOM HaAYKC KakK C(bepe YeJI0OBEUYCCKON JCATCIIBHOCTH,
00 JTamax ee Pa3BUTHA, O €€ 3HAYMMOCTH AJI Pa3BUTHUA LIUBUIIN3ALINH,

® yYMEHUE KOHTPOJHUPOBATH NPOLECC U pe3yiabTaT Yy4eOHOW MaTeMaTHYECKON
NESITENIbHOCTH;

® CrHOCOOHOCTH K AMOLIMOHAJILHOMY BOCIIPUSITHIO MAaTEMaTHYECKMX OOBEKTOB, 3aja4,
peuieHu, paccy K aeHH.

6 Memanpet)memnwn HanpaesieHUU:

®  YMEHHUE CAMOCTOSITEIILHO TUIAHMPOBATh aJIbTCPHATUBHBIC ITYTH JOCTUKCHHUS IIETICH,
OCO3HAHHO BBIOWpaTh HamOoiiee 3(PPEKTUBHBIC CIOCOOBI pEIICHUsS YYEOHBIX U
MI03HABATENIBHBIX 33134,

® yYMEHHME OCYIIECTBIATh KOHTPOJb IO PE3YyNbTAaTy U CIOCOOY JEHCTBUS HAa YpOBHE
IIPOM3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXO0IUMbIE€ KOPPEKTUBBI;

e yMEHHME aJIeKBaTHO OLCHMBATh NPABUIBHOCTh WJIM OUIMOOYHOCTH BBIIOJIHEHUS
yueOHOH 3a1aun, ee OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€
pelieHus;

® OCO3HaHHOE BIIAJICHUE JIOTUYECKUMM [JEHCTBUSIMHU OIPEIEICHUS IOHATH,
0000mIeHNs,  YCTaHOBJIEHUs  AHAJIOTWH,  KjIaccudukauum  Ha  OCHOBE
CaMOCTOSITENILHOTO BbIOOpA, OCHOBaHHUI U KPUTEPUEB;

L4 YMCHHUEC YCTAaHABJIMBATL MNPHYNHHO-CICACTBCHHBIC CBA3U; CTPOUTH JIOTMYCCKOC
pacCykKACHUC, YMO3AKIIFOYCHUC U BbIBObI,

° YMCHHUE CO3aaBaTb, IMPUMCHATH U HpeO6p330BBIBaTI) 3HAaKOBO-CUMBOJIHYCCKHEC
cpeacTtBa, MOACIN U CXEMBI IJId PECIICHUA y‘~I66HI)IX 1 IMO3HaBaTCJIBHBIX 3a41a4,

® yMEHHE OPraHW30BHIBaTh Y4EOHOE COTPYTHUYECTBO M COBMECTHYIO JCSITEILHOCTD C
YUUTEJIEM U CBEPCTHHUKAMM, YyMEHHE paldoTaTh B TpyIme; (OpMyIHUpOBaTh,
apryMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

e (opmupoBaHHE YyueOHOI M OOIIENOIb30BATENBCKON KOMIIETEHTHOCTH B 00JacTh
UCIIONIb30BaHUsl ~ MH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX — TexHojoruit  (MKT-
KOMIIETEHTHOCTH);

L4 NEPBOHAYATIBHBIC MPEACTABICHUA 00 nacax U O METoJaXx MaTCMaTHUKH KakK 00
YHUBCPCAJIbHOM SA3BIKE HAYKH U TEXHHUKHU, O CPCACTBC MOJACIUPOBAHHUA SIBJICHUHN U
MponecCoB;

® yYMEHHE BHUACTh MAaTEMaTHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOW CHTyallid B
JIPYTUX JTUCIHUIUIMHAX, B OKPYKAIOIEH )KU3HH;

o YMCHHUEC HAaXOIUTH B PA3JIMYHBIX HCTOYHHKAX I/IH(I)OpMaI_II/IIO, HCOGXO,Z[I/IMyIO JJIs
peICHUs MATEMAaTUUCCKHUX Hp06HeM, U TMPEACTaBJISITH €€ B MOHSTHOM (popMe;
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NPUHUMATh peIleHHe B YCJIOBUSAX HEMOJHOW M M30BITOYHOM, TOYHOH U
BEPOSTHOCTHOM MH(OpMAIINH;

yMEHUE TOHMMATh W HCIOJIb30BaTh MATEMAaTUYECKHE CpPEJICTBA HAIJISIHOCTH
(rpaduku, TuarpamMmbl, TaOJIULIBI, CXEMBI U JIP.) ISl WIUTIOCTPAIK, HHTEPIPETaIUH,
apryMeHTaluu;

YMCHHUE BbIABUI'aTb THIIOTE3bI IIpH PCIICHUU yLIC6HBIX 3aJa4dy W IIOHHMMATb
HGOGXOI[I/IMOCTI) HX IIPOBEPKH.

6 npedmemnom Hanpaeienuu:

yMeHHE paboTaTh € MaTEMaTHYECKUM TEKCTOM (aHAJIM3UPOBaTh, HW3BJICKATh
HE0OXO0AMMYI0 MH(OPMAITUIO), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOM MBICIIA B YCTHOM
M TNUCBMEHHOM peYyd C NPUMECHEHUEM MAaTEMAaTUYECKOW TEPMHUHOJIOTHUU U
CHMBOJIMKHM, HCIIOJb30BaTh  pa3jIUYHbIC SI3bIKK  MATEMAaTHUKH, MPOBOJUTH
KJIaCCU(UKAIIMU, JIOTHYECKHEe OOOCHOBAaHUS, JIOKA3aTeIbCTBA MATEMATHUCCKUX
YTBEPKICHUI;

OBJIaJICHUC 0a30BBEIM MOHSITHHHBIM arrmaparoM IO OCHOBHBIM pa3aciiaM
COJIEp)KaHus; NpPEICTaBICHHE OO0 OCHOBHBIX H3y4aeMbIX MOHATHAX (YHUCIIO,
reomeTrpuueckas ¢urypa, ypaBHeHHe, (YHKIHs, BEPOSITHOCTb) KaK Ba)KHEHIINX
MAaTCMAaTUYCCKUX MOJICIIAX, ITO3BOJIAIOIINX OIMUCBIBATH KW H3Yy4YaTb PCAJIbHLIC
IPOLIECCHI U SIBJICHMS,

pa3BUTHE MPEJCTABICHUNA O YMUCIE U YMCIOBBIX CHUCTEMAaxX OT HATYPaJbHBIX /0
JNCUCTBUTENIBHBIX ~ YHCEJNl;  OBJIAJACHUE  HABBIKAMU YCTHBIX,  IIMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCICHU;

OBJIQJICHUE  CHUMBOJIBHBIM  SI3BIKOM  ajreOpbl, MpUEMaMU  BBIIOJHEHHUS
TOKIECTBEHHBIX ~ NPeoOpa30BaHUIl  PALMOHAIBHBIX  BBIPAKEHHUH,  pELICHUS
YpPAaBHEHUH, CUCTEM YpPABHEHUM, HEPaBEHCTB M CHCTEM HEPABEHCTB;, YMEHHE
MCIIOJIb30BaTh HJECK0 KOOPAMHAT Ha IUIOCKOCTH Ui MHTEPIpPETAlUU ypaBHEHUH,
HEPAaBEHCTB, CHUCTEM; YMEHHE MpPHUMEHSTh anredpanveckue mpeodpa3oBaHus,
anmnapar ypaBHEHUN M HEPABEHCTB JUIsl PEIICHMs 3a/lad U3 pa3IM4HbIX Pas3iciioB

Kypea;

OBJIaJIcHHE CHUCTEMOM (I)YHKI_H/IOHEUIBHBIX HOHHTI/II\/’I, q)YHKI_II/IOHaJ'ILHLIM SA3BIKOM H
CHMBOHHKOﬁ; YMEHUEC UCITIOJIB30BATDb (I)YHKI_[I/IOHaJILHO'Fpa(I)I/I"IeCKI/Ie NMpEACTaBICHUA
JJIsL OITMCaHUuA u aHaJInu3a PCAIBbHBIX SaBI/ICI/IMOCTef/'I;

OBJIaAICHUEC OCHOBHBIMH crocodamMu MNpEACTABJICHUA W aHaJIM3a CTATUCTUYCCKHX
JaHHBIX; HAJIMYHUEC HpeI[CTaBJ'IeHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM
MHPE U O PA3JIMYHBIX crocobax ux HN3YUYCHUSA, O BEPOATHOCTHBIX MOJCIIAX,

YMCHUC MMPUMCHATH U3YYCHHBIC TIOHATHA, PE3YJIbTAThI, MCTOABI AJId PCHICHUSA 3aa4
MPAKTUYCCKOI'O XapaKTepa U 3aJa4 U3 CMCIKHBIX TUCHHUIIIMH C UCIIOJIb30BAHHUEM IIPpH
H606XOJII/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB, KAJIIBKYJIIATOPA, KOMIIBIOTEPA.
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OcHoBHas popma opraHu3aIy 00pa3o0BaTEIBHOTO MPOIEcCca — KIIACCHO-YPOYHAsl CHCTEMA.

[IpenycmarpuBaeTcsi NpUMEHEHUE CIEAYIOIUX TEXHOJIOTUI 00yUeHUS:

1. TPaJAULIMOHHAs KIACCHO-ypOYHasi
2. UTPOBBIC TEXHOJIOTUU
3. 3JIEMEHTHI TPOOIEMHOTO O0yUCHHS
4, TEXHOJIOTHH YPOBHEBOH AuddepeHnranum
5. 3J10pOBbECOEPETAIOINE TEXHOIOTHH
6. UKT
Buast 1 popMbI KOHTPOJIS: TIPOMEKYTOUHBIN, MIPENYNPEAUTENIbHBIA KOHTPOJIb; KOHTPOJIbHBIE
paboTHL.
TemaTuyeckoe NIIAHUPOBAHHE
Kon-6o Kon-eo
Ne Pa3zoen npozpammut Kon-60 KOHMPOIbHbIX 3auemos
Hacoe pabom no pasoeny
1 Bekropsl. MeTor KoopAMHAT. 21 1 1
2 COOTHOIICHUST MEKIY CTOPOHAMU U
yriiamu TpeyroibHuka. CraaspHoe 14 1 1
MIPOU3BEICHUE BEKTOPOB.
3 JITnHa OKPYKHOCTH | IJIOMIA]h KpyTa. 15 1 1
4 JIBroKeHUS. 10 - 1
o) 006 akcroMax reoMeTpHuH. S)
6 HavanpHble cBeIEHUS U3 CTEPEOMETPHH. 10
7 IToBTOpEHME. 10 1
Hmozo: 85 4 4
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KanennapHo-temaTndeckoe IIaHNPOBaHHE
MPOXO0KIEHHUs MPOTPAMMHOI0 MaTepuasa

No/Ne ama ypoka no | /lama ypoka | Kon-60
Cooeprcanue mamepuana A P A P
YPOKO8 naany no ¢pakmy | uacoe
BexTopbl 10
1-3 [[lonsaTHe BEeKTOpA 3
4-7 |CnoxeHHE U BBIYUTAHUE BEKTOPOB 4
8 |YMHOXEHHe BEKTOpa Ha YUCIIO 1
9-10 [[IpuMeHEeHME BEKTOPOB K PELICHUIO 33124 2
MeToa KOOpAMHAT 11
11-12 |KoopauHaTel BEKTOpa 2
13-14 |lIpocreiimue 3a1a4u B KOOPAUHATAX 2
15-17 [YpaBHeHHE OKPYKHOCTU. Y paBHEHUE MPSIMOU 3
18-19 |Pewienue 3anau 2
20 Yemmuouii 3auem no meme «Bexmopwvi. Memoo 1
KOOpOuHam)
21 Konumponvnaa paboma Ne 1 no meme 1
«Bexmopuvl. Memoo koopounamy»
CooTHOLIEHHUSI MEKAY CTOPOHAMM M YIJIaMH
TpeyrojibHuka. CKajJsipHOe NPON3BeIecHHe 14
BEKTOPOB.
22-25 |CuHyc, KOCHHYC TaHT€HC yIiia 4
26-30 COOTHOIICHUST MEKAY CTOPOHAMH M YTIIaMU 5
TpeyroJbHUKA
31-32 [CxanspHOe mpou3BeIcHIUE BEKTOPOB 2
33 [Pemenwne 3amau 1
Yemmuouit 3auem no meme «Coomnowenusn
34 |mexncoy cmoponamu u yenamu mpeyzoibHuKa. 1
Cranapnoe npouszgedenue 6eKmopos)
Konmponvnas paooma Ne 2 no meme
35 «Coomnowenusn mexncoy CmopoHamu u yenamu 1
mpeyzonvhuxa. Ckanapuoe npouseéedenue
6eKmopoe»
JlJIMHA OKPY/KHOCTH M IVIOIIAAb KPYra. 15
36-39 [[IpaBuibHBIE MHOTOYTOJIBHUKI 4
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40-43 |InuHa OKPYKHOCTH M IUIOIIAbL Kpyra 4

44-48 |Pemienue 3aqa4 5)

49 Ycemuowii 3auem no meme «/[nuna 1

OKpYHCHOCHIU U RIOWAOb KPY2a»

50 Konmponvnaa paboma Ne 3 no meme «/[nuna 1
OKPYHCHOCHLU U RIIOWAOb KPY2a»

JIBu:keHne 10

51-54 [[TonsTue nBuxenus. CummeTpus 4

55-58 [[lapaienbHbIi TIEPEHOC U TOBOPOT 4

59 |Pemienue 3amau 1

60 Yemmuouit 3auem no meme «/leusicenuey 1

HauajibHble CBeJIeHHS U3 CTEPEOMETPHH 10

61-65 |MHOTOTrpaHHUKH 5

66-70 [Tena v MOBEPXHOCTH BpaIICHUS 5

71-75 006 akcmomMax reoMeTpuu 5

IloBTOpEHUE 10

76-83 |[Pemrenne 3amau 8

84-85 Hmozoeas konmponvnas paboma 2

HToro yacos 85
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