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@denepanibHas pabouasi Tporpamma Mo ydeOHOMY TpenMeTry «MareMmaTukay
(6a30BBIN ypoBeHB) (mpeaMeTHass oonacTh «Matematuka U uHpoOpMaTukay) (maiee
COOTBETCTBEHHO — IIporpaMma IO MaTeMaTHKe, MaTeMaThKa) BKIIIOYAeT
MOSICHUTEIBHYIO 3allMCKy, COJEpXaHWe OOy4YeHUS, IUTAHHUPYEMBIC pEe3yIbTaTh
OCBOCHHSI IIPOTPAMMBI TI0O MATEMATHKE.

[TOACHUTEJIBHA A 3AITMCKA

@enepasnibHasg paboyasi MporpaMMa MO MaTeMaTUKe s OOydaroluxcs ¢
3aJIepKKOM ncuxudeckoro passutusi (naigee — 3[1P) Ha ypoBHE OCHOBHOrO 0OIIEro
oOpa3oBaHMsl TMOATOTOBJIIEHA Ha OcCHOBe DenepanbHOrO TOCYAapCTBEHHOIO
oOpa3oBaTeNpHOrO  CTaHAapTa OCHOBHOro ooOmiero oOpazoBanus  (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287) (manee — PI'OC OO0O),
@denepanbHOl aAanTUPOBAHHON 00pa30BATENILHONM MPOTrpaMMbl OCHOBHOTO OOLIETO
oOpa3zoBaHus JUisi OOyYaroUUMXCsl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 370pPOBBS
(ITpuka3z Munnpocsemenuss Poccun ot 24 Hoa0ps 2022 r. Ne 1025), denepanbHOl
pabouell mporpaMMbl OCHOBHOI'O 0OIEro 00pa3oBaHUs MO Y4EOHOMY MpEeIMETy
«Maremartuka», OenepanbHON IPOrpaMMbl BOCIIUTAHUS, C YIETOM PACIPEAEIECHHBIX
Mo KjaccaMm MpOBEpsieMbIX TpeOOBaHMI K pe3yiabTaTaM ocBoeHus DenepanbHOU
aJanTUPOBAHHON 00pa30BaTENBLHON TPOrpaMMbl OCHOBHOTO OOIIEro 0o0pa3oBaHUs
JUIsl O0y4aroIMUXCs € 3aIEPKKON TICUXMYECKOro pa3Butusa. B paboueil mporpamme
yUTEHBI UieU U noJjioxkeHus: KoHuenuuu pa3BuTus MaTeMaTu4eckoro oopa3oBaHus B
Poccutickon ®enepamnumn.

O0mas xapakrepucTiuka yueOHoro npeamera «MareMaTuka

VYuebubii npenmer «MartemaTuka» BXOJUT B MPEIMETHYIO 00JacTh
«Marematuka u uHpopmaTHKa». OH CHOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIHHON
KyJbTYpbl U JIOTUYECKOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHMs TMOJIb30BaTHCS
ANrOpUTMaMH, a TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOyuarommxcs ¢ 3[IP. VYueOHbII mnpenMeTr pa3BUBacT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHUS ~ BOCHOPUHMMAaTh M  KPUTUYECKH  AHAJIM3UPOBaTh  HMHQPOPMAILIHUIO,
MPEACTABJICHHYIO B PAa3JIMYHBIX (pOopMax.

OOyueHue mMaTeMaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh y oOyuarommuxcs ¢ 3I1P
TOYHYI0, PAlMOHAJIbHYI0 W MH(POPMATHUBHYIO pe€ub, yMEHHE OTOMpaTh Haumbosee
MOJXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, TpadudecKue CpelCTBa Ui BhIpAXKCHUS
CYKJIEHUI U HATrJIAJHOTO UX MPECTaBICHUS.

Heo0xoauMbpiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABIsIETCS  OOIIee 3HAKOMCTBO C METOJAaMH [O3HAHUS  JEHCTBUTEIBHOCTH,
IIPEACTABICHUE O IPEIMETE U METOIAX MAaTEMATUKH, UX OTIMYHI OT METOI0B JPYTUX
€CTECTBEHHbIX M T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHs] MaTEeMAaTHUKU



JUIA PELIeHUs] HAy4YHbIX W TMPUKIAAHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaTH4ecKoe
oOpa3zoBaHKME BHOCUT CBOM BKJIaJ B (hOpMHUpPOBAHUE OOIIIEH KYIbTYphl UeTIOBEKA.

N3yyenne MareMaTHKd TakXe CIHOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHUIO
YEJIOBEKa, MOHMMAHUIO KpPacoThbl M U3SIIECTBA MAaTEMAaTUYECKUX PACCYKICHUI,
BOCHPUATHIO TECOMETPHUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[Iporpamma oTpaxkaetr cojepkaHue oOydeHus mnpeaMery «MaremaTtuka» c
Y4EeTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3I1P. OBnangenue
y4eOHBIM TpenaMeToM «MaTteMaTruka» MpPeACTaBIAET ONPEACIECHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaroniuxcs ¢ 3[IP Hanbonee BbIpaXk€Hbl OTCTABaHUS B
pPa3BUTUU CIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, MO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KAaTErOpPUU UM TPYAHONOCTYNHBI. B TOXE BpeMms Mpu CHeHuaJIbHOM
oOydueHHH oOydyaromyecs MOTYT BBINOJIHATh 3aJaHus 1o ainroputmy. OHu
BOCIIPUMMYMBBI K MOMOIIM, MOTYT BBIIOJHUThH MEPEHOC HAa AHAJIOTMYHOE 33J[aHHE
YCBOEHHOr0 criocoba pemieHus. CHUKEHUE PA3BUTHUS MBICIUTENbHBIX ONEpalui U
3aMEJICHHOE CTAHOBJICHHE JIOTUYECKHUX JCHCTBUM IPUBOAAT K HEAOCTAaTOYHOMN
OCMBICJIECHHOCTH COBEPIIAEMbIX YYEOHBIX ACUCTBUNA. Y 00yYaromuxcs 3aTpyIHEHbI
CUYETHBIE BBIUYHCIICHHS, MMPOU3BOAUMBIE B yM€. B NMHCHbMEHHBIX BBIYHCICHUSIX OHU
MOTYT MPONYCKaTh OJIMH M3 MPOMEXKYTOUHbIX maros. IIpu pabore ¢ yuciaoBbIMU
BBIPQKEHUSIMU, BBIUHUCICHHEM HMX 3HAUYEHUSI MOTYT HE YIAEPKUBATh IMPABHJIbHBIN
nopsiiok aercteuid. [Ipu ynpoienuu, npeodpa3zoBanuu BelpakeHuid yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEIICHUE O MOCJIEI0BATEIIBHOCTH BBITOJIHEHHUS
nerctBuii. KOHKPETHOCTh MBIIIJIEHUSI OCJIOKHSET YCBOEHHS HABBIKA PELICHUS
YpPaBHEHUH, HEPABEHCTB, CUCTEMBl ypaBHEHMU. VM MaloAOCTYyITHO COBEpPIICHUE
00paTUMBIX OTIepaITuii.

Husknii  ypoBeHb  pa3BUTHS  JIOTMYECKUX  OMNEpAlMd, HEAOCTATOYHAas
00O0OIIIEHHOCTh MBIIIUICHUST 3aTPYJIHAIOT U3y4eHHue TeMbl «DyHKIum»: npu
omnpeneneHu  (QYHKIIMOHAIBLHOM 3aBUCUMOCTH, TIpU ONHUCAHUM Tpaduyueckon
CUTYaIINH, UCTIOJIb3YysI TEOMETPUUYECKUM, anredpandeckuii, PyHKIIMOHATBHBIN S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEX1Y 00JAacThiO onpeneneHus pyHKIUU 1
00J1aCThIO0 3HAUECHHI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(OPMIIEHHSI KPATKOW 3amucH,
MPOBE/ICHMS aHAIM3a YCIIOBUS 3aJ]a4M, BbIJIEJICHUS cyliecTBeHHOro. O0yyarouecs ¢
3IIP 3aTpynHAIOTCS clenaTh YMO3AKIOYEHHE OT OOIIero K YacTHOMY, HEPEIKo
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  PEIICHMs, HWHOTJAa OrpaHUYMBAIOTCS
MaHUIYJISIIUSMU C YUCIIAMH.

[Ipyu wu3yyeHuum reoMeTpuyeckKoro wmarepuana ooOyvatomuecs c¢  3IIP
CTAJKHMBAIOTCS C  TPYAHOCTbIO  JI€JlaTh  JIOTUYECKUE  BBIBOABL,  CTPOUTH
IIOCJIEA0BATEIbHbIE PaCCyKIeHUA. HenpouyHble 3HaHNWsT OCHOBHBIX TEOPEM I'€OMETPUU
OPUBOJUT K OLIMOKAM B PELICHUM IeOMETpHuecKux 3aaady. OOydaromiuecss MOryT
MOJAMEHUTH (POpMYITy, HEIPAaBUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM ommOKkaM B
pelmIeHMd  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npenacraBieHus. VIM ClI0)XKHO BBIMOTHUTD YEPTEXK K YCIOBUIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT ITPUBECTU OOBICHEHHE K UEPTEKY.

ToyHOCTH 3aIOMHHAHUSI U BOCIPOU3BEJEHUSI YUEOHOr0 Marepuana CHUKEHBI
N0 MPUYUHE CJIA00CTH MHECTHUYECKOW JeATEIbHOCTH, CYXeHHs OoObeMa MNaMsTH.



Obyuaromumes ¢ 3IIP tpeOyercst Ooinbliie BpeMEHHM Ha 3aKpelyieHHE Marepuana,
aKTyalIu3alys 3HaHUH 110 OIIOpe IIPU BOCIIPOU3BEICHHH.

J1 mpeo10yieHusl TPy IHOCTEN B U3y4eHUH y4eOHoro npeamera «MaTemaTuka
HeoOXxoauma —ajanTauus o0beMa M Xapakrepa ydyeOHOro wmartepuana K
MO3HABaTENbHBIM BO3MOXHOCTAM ydamuxcs ¢ 3[IP. Cnenyer yueOHBIN MaTepuain
MPENOAHOCUTh HEOONBUIUMH TMOPLUSIMH, YCIOXKHSAS €ro MOCTENEHHO, M3BICKUBATH
CHocOOBl  aJanTallMM  TPYAHBIX 3aJaHHU, HEKOTOpPhIE TEMbI JaBaTh Kak
03HAKOMHUTEJIbHBIE; UCKIIFOYATh OTAEJIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUUECKHIA
Marepuanl PEeKOMEHAYETCS HM3y4aTb B IPOLECCE MPAKTUYECKON MEATEIbHOCTH IO
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO NPAKTUYECKOM ©  yMCTBEHHOM
JESTEIbHOCTH y4Yalluxcsd Ha YpOKax MaTEeMaTHKU CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMAaTUYECKUX 3HAHUN U YMEHUH.

Hesn u 3ana4n u3yuyeHus y4eOHOro npeamera «MaremaTuka»

[IpuoputeTHBIME LIETAIMU 00yUYEHHS MaTeMaTuke B 5—9 Kitaccax sBISIOTCS:

* (opMHpPOBAaHUE LIEHTPAJIBHBIX MATEMAaTHYECKUX MOHATHHI (YHMCIIO, BEITUYHMHA,
reoMerpuueckas  Qurypa,  ImepeMeHHas,  BEpPOATHOCTb,  (PYHKIIHS),
o0ecreunBaloUX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEeMaTHYECKOIO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* noaseaeHue oodyyatouuxcs ¢ 311P Ha TocTyTHOM 471 HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3H MAaTEMATUKU U OKPY>KAIOILLET0 MUPA, TOHUMAaHUE MATEMATUKHU KaK
yacTH 0OIIEeH KyJIbTYphl YEIOBEYECTBA;

" pa3BUTUE WHTEIJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW OOydaromuxcs C
311P, no3HaBaTeNbHOM AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUN, KDUTUIHOCTH
MBIIUICHUS, UHTEpPECa K U3YUEHUIO MAaTEMATHKHU;

* ¢opmupoBaHrue (YHKIMOHATBHOM MaTeMaTHYeCKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBIICHUS  MAaTeMaTHYECKUX TIOHATUHW, OOBEKTOB U
3aKOHOMEPHOCTEHN B peaIbHbIX )KU3HEHHBIX CUTYALUAX U ITPU U3YUYEHUU IPYTUX
Y4EOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3BIKE MATEMATHKH W CO37aBaTh MaTEMaTUYECKUE
MOJIEIHU, MPUMEHSITh OCBOCHHBIM MAaTeMaTUYECKUU anmapar sl PEelICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, HWHTEPOPETUPOBaTH U  OIICHUBATh
MTOJIyYEHHBIE PE3YNIbTATHI.

JlocTrkeHne ITHX 1iesiel 00eCieunBaeTCsl PeIIEeHUEM CIEAYIOUINX 3a/au:

* dopmupoBath y oOyuatomuxcsi ¢ 3[IP HaBblku ydeOHO-TIO3HABATEIHLHOU
NEeSATEIbHOCTU: TIJIAHUPOBAHWE padOThl, IMOUCK palMOHAIBHBIX MyTEeH ee
BBITIOJIHEHHUS, OCYILECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIJIEKTYalbHOMY Ppa3BUTHIO, (OPMHUPOBATH KaudyecTBa,
HE0OXOIUMbIE YEJIOBEKY ISl TOJIHOUEHHOM dU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHbBIE MAaTEMAaTUYECKON JIEATETbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
UHTYUIINH, TPOCTPAHCTBEHHBIX MPEACTABICHHM, CIOCOOHOCTH K IIPEOI0JIEHUIO
TPYAHOCTEW;

* (QopmMupoBaTh KJIIOYEBbIE KOMIETCHIIMHM YYalIUXCAd B paMKax MPeIMETHOM
o0nacTu «Maremaruka U nH()OpMATHKAY;



" pa3BUBATH MOHATUHHOE MBITTUICHHS 00yuatomuxcs ¢ 3[1P;

" OCYHIECTBIISATH KOPPEKIMIO MO3HABATEIbHBIX IMpolieccoB oOydarommxcs ¢ 311P,
HEOOXOIUMBIX JUIsl OCBOEHHUS MPOrPaMMHOI0 MaTepHalia Mo y4yeOHOMY
peIMeTy;

" [peaycMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIMKM 00pa30BaTENbHBIX Ne(UIIUTOB
B OCBOCHUU IPEAIIECTBYIONIET0 MPOrpaMMHOT0 MaTepuaia y 00y4aromuxcs ¢
3I1P 1 HEZOCTAaTKOB B UX MaTEMaTUYECKOM Pa3BUTHH;

" copmMHUpOBaTH YCTOWYMBBIN HHTEPEC YUAIIUXCS K MPEAMETY;

" BBISBJIATH M Pa3BUBATh MATEMAaTUYECKHE U TBOPUECKHE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEp>KaHHUs Kypca MaTeMaTuku B 5-9 kiaccax: «Hucna u

BBIUMCIICHUS», «AnreOpa» («AnreOpanyeckue BbIpaXEeHUs», «YpaBHEHHUS U
HepaBeHCTBaY), «Dynkuum», «l'eomerpusi» («['eomerpuueckue ¢GUTypsl U HX
CBOMCTBay, «M3MepeHne reoMeTpuIecKuX BEJIMUUHY ), « BepOsSTHOCTh U CTATUCTHKAY.
JlaHHBIE TMHUU PAa3BUBAIOTCS MapalieIbHO, KaX/1as B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpYroil, a B TECHOM KOHTAaKTE H
B3aumozeiictBun. Kpome »3Toro, Mx OOBEOUHSET JIOTMYECKas COCTaBIISIOIIAs,
TPaAUIIMOHHO MPUCYIIAs MATEMATUKE ¥ TPOHU3BIBAIOIIASI BCE MAaTEMATHUUECKUE KYyPChI
U conepxatenbHble TUHUN. ChopmynupoBaHHoe B DenepaibHOM rocyAapCTBEHHOM
00pa30oBaTEeNbHOM CTaHJAPTE OCHOBHOIO OOIIEro oOpa3zoBaHus TpeOOBAaHUE KYMETh
ONEepUpPOBATh MOHATUAMMU: OIIPEIEIICHNE, AKCUOMA, TEOPEMA, J0Ka3aTEIbCTBO; YMEHUE
pacrio3HaBaTh HUCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a (GOpMUPOBAHHE JIOTHUECKUX YMEHUN pacipenensieTcs Mo BCeM rojiam
00y4eHHs Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHMUS.

Copepxanre oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHus DenepanbHON pabouel MporpaMMBbl, pacipeneIEHHbBIM 10 ro/1aM O0y4eHHUS,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITHAIEHBIM
BOIpocaM  oOydaromuecss oOpaliaJuch HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMHU TMOHSITUSMH U HAaBBIKAMHU OCYIIECTBISLIOCH MOCIIEIOBATEIBHO U
MOCTYNATENbHO, C COOJIIOICHHEM MPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIFOYQJIUCh B OOLIYI0 CHUCTEMY MaTeMaTHYECKUX MPEACTaBICHUI 00y4aroluxcs C
3I1P, pacmmpsist u yriuyosss e€, o0pasys NpodyHble MHOKECTBEHHbIE CBsi3H. OO1ue
LEJIU U3ydeHus: yueOHoro npeamera «MaremaTtukay npeacraBieHbl B DenepanbHoOM
paboueil mporpaMmMe OCHOBHOT'O O0IIIEro 00pa3oBaHusl.

Oco0enHocTH 0TOOPA U agaNTAIIMU Y4e€OHOT0 MAaTepHaJia 0 MATEMATHKE

OOyuenune yudeOHOMY mnpenmery «MareMaTuka» CTPOMTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHH [l YCBOCHMSI POTPAMMHOI0 MaTepraia 00y4yaromuMucs ¢
3I1P. Bonbioe BHUMaHuE yaensercst oT00py yueOHOro Marepuasia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH TpPH COXPAaHEHHWU OO0mIero 0a30BOro YpPOBHS, KOTOPBIA
JOJDKEH 0 COZIEPIKaHUI0 U 00beMY ObITh aJaTUPOBAaHHBIM AJis1 oOyuatouuxcs ¢ 3[1P
B COOTBETCTBMM C HMX OCOOBIMH 00pa3oBaTeilbHbIMH NOTpeOHOCTAIMHU. Clenyer
o0JerynTh OBNaZeHHEe MarepuasioM oOyuatommumucs c¢ 3[IP mocpeactBom ero
JETabHOTO OOBSICHEHHSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOW TPEHUPOBKH



B MPUMEHEHWU 3HAHUM, MCMOJIb3ys MPUEMBl aKTyaidu3aluu (BU3yalbHas OIOpa,
namsTKa).

denepanbHas MporpaMma MpeycCMaTpuBacT BHECEHUE HEKOTOPBIX U3MEHEHUM:
yYMEHBIICHUE 00beMa TEOPETHUYECKUX CBEICHHM, BBIHECEHUE OTIEIBHBIX TEM WU
LENIbIX Pa3/iesIOB B MaTEPUAIbI I 0030pHOT0, 03HAKOMUTEIBLHOTO U3yUYCHHUS.

N3menenus nporpaMmmbl B 5-9 ki1accax

MaremaTuka B S u 6 Ki1accax

B 03HaKkOMUTENBHOM IUJIAaHE PEKOMEHAYETCA MU3Yy4daTh CICAYIOIIUE TEMBbI:
«Pumckas nymepanus», «PaBHble (urype», «lwmmnaap, xonyc, mapy, «Kyoy,
«IIpssmoyronpHbBI mapaimnenenumnen», «llepemenienre Mo KOOPANHATHOU IPSAMON»,
«Mopaynb yucna», «HucnoBble mpoMexyTkn»; «Macmrad» (u3ydaercs B Kypce
«T"eorpadus»); «M3o0paxkeHne reomeTpudeckux GUryp Ha HETMHOBAHHOM Oymare c
WCIIOJB30BAaHUEM LHPKYJSA, JMUHEWKH, YrOJIbHUKA, TpaHCIOpTUpa», «JlnuHa
OKpykHOCTHY», «Ilnomane kpyra», «llapamiensuslie npsMbiey, «IleprieHIUKyISpHbIC
npsimeie», «OceBasi U IEHTpaAIbHAST CUMMETPUM» (M3ydaeTcs B Kypce IeéOMETpHUN);
«beckoHeuHbIE TEPUOJUYECKHUE JECATUYHBbIE ApoOu. JlecsTuyHOe mNPUOIMKEHUE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce ajireopsbl).

Crnenyer yMEHBIINTH KOJMYECTBO YacOB Ha ClEAYHOIIHE Tembl: «Pemenne
Joruyeckun 3amau», «JlimmHa otpeskay, «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXEHUSI», «3aluch NPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «I[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
oymare», «Jlenurenu u kpatHbie. [Ipusnaku aemumoctny, «HanbGompiuit oOmumii
JeIuTeNh U HauMEHbIee ollee KpaTHoe. [[emuMOCTh CyMMBI M TPOU3BEICHUSD.
«IIpuBenenne 1podbu K HOBOMY 3HaAMEHaTEN0», « HaxokieHne 4acTu 1esnoro u 1esioro
mo ero yactu». «OKpyrieHue AEeCITHUHBIX Jpolei». «Pemenune 3amad mepedbopom
BCEX BO3MOXKHBIX BapuaHTOBY». «CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3amauny. BeicBOOOAMBIIIMECS Yachl MOXKHO HCIIOJI30BAaTh HA TIOBTOpEHUE (B Hayalie
M KOHIIE Y4eOHOro rojia), Ha M3y4eHHe HauOoJiee TPYIAHBIX U 3HAYUMBIX TeM: B V
KJlacCe — Ha pEIICHHE YpaBHEHWM, MpUBEJIEHHWE IPOOM K HOBOMY 3HAMEHATEo,
YMHOXXEHHE M JCJICHHE NECATHYHBIX Jpo0Oel, u3mepeHue yrioB; B VI kiacce —
JNEUCTBUS C TIOJOXXUTEIBHBIMU M OTPULIATEILHBIMU YHCIIAMU, PEIICHUE YPABHEHUU,
CIIO’)KEHME M BBIYMTAHUE YHCEJ, COACPXKAIMX IEeNyl U ApOoOHYI0 YacTh, Ha
YMHOEHHUE U JIeJICHUE OOBIKHOBEHHBIX JIPOOCH.

Auredpa

B o03HakOMUTENBHOM TIJIaHE PEKOMEHAYETCA U3Yy4daTh CICAYIOIIUE TEMBbI:
«ppaunoHanbHble yncia. JJeicTBuTenbHbIle ynciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
quces, apuMEeTHICCKHE ICHCTBHUS C JIEHCTBUTEIBLHBIMU uynciaMuy, «HaxoxneHue
MpUOJIMKEHHBIX 3HAYEHUW KBajgpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPABHEHHU TPETHEN U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTEIN», « DyHKIIUS
y = X u ee rpaduk», «llorpemHocTs U TOYHOCTh NPUOMMKEHUS», «YeTHble U
HedeTHble QyHKIMN», «DyHKIMA y=X"», « DyHKIHA Y= ax’, ee rpadyK U CBOWCTRBA.
I'paduxu pyHkumii y= ax’ +nu Fa(x—m)z, «YPpaBHEHHE C IBYMsI IEPEMEHHBIMU U
ero rpaduk», «I'paduueckuit cnocod peleHus CUCTEMbI ypaBHEHUI», « 1300pakeHue
YJICHOB apu(METUYECKON U T€OMETPUUECKOM MPOrpeccuil TOUKaMHu Ha KOOPIMHATHON
IJIOCKOCTU. JIMHEHHBIH M OKCIOHEHIHMANbHBIM poOCT. CII0KHBIE MPOLIEHTHD.



CnenyeT yMEHBIIWTh KOJMYECTBO 4YAacOB Ha u3yueHue TeM: «Dopmyib,
«Jloka3zaTtenbCcTBO TOXKIAECTBY», «JIMHEHHOE ypaBHEHHWE C ABYMS HEHU3BECTHBIMUNY,
«I"paduk MUHEHHOTO ypaBHEHUS C JABYMs MepeMEeHHbIMUY, «I padudeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHHI», «CBOICTBA KBAaApaTUYHOMN
byHKIUNY.

BricBoOoauBIIMECs dYachl PEKOMEHIYETCS HCIONb30BaTh: I JIydIlen
npopaboTKku Hamboyiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
cUCTeM ypaBHeHHi», «CoBMecCTHBIEC NEHCTBUS ¢ Ipodsmuy, «[IpumeHeHne cBONUCTB
apu(MeTHyecKoro KBaJpaTHOTO KOpHS»;, HA TMOBTOPEHHE, peEIIeHHe 3ajad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

I'eomeTpust

CrneryeT OCHOBHOE€ BHUMAHHUE YJEIUTh MPAKTUYECKOW HANPaBIEHHOCTU Kypca,
WCKIIIOYUB U YNPOCTUB HAMOOJEe CIOXKHBIA Ui BOCHPHUSATHS TEOPETUUECKUN
Marepuan. Ha ypokax reomerpud HEOOXOJAMMO MaKCUMalIbHO HCIIOIb30BATh
HarJISIIHBIE CcpejicTBa OOy4eHHs, OOJbIIe MPOBOJUTH MPAKTHUYECKUX padoT C
yudaluMucs, pemath 3a1add. CTpouTh pelieHne 3aj1ad Ipu MOCTOSHHOM O0pallleHur
K HarJIsIIHOCTH — PUCYHKaM U YEPTEkKaM.

O3HaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M JI0Ka3aTEIbCTBO. AKCHOMBIY,
«JlokazarenbCTBO OT MNPOTUBHOIO», «CylecTBOBaHWE W  E€IUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeToa TeoOMEeTpUYeCKuX MecT», «MeToll yaBOCHUs
Mennansly, « Teopema @aneca u TeopemMa O IPOIMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHne TpPUroHOMeTpUIECKUX (PYHKIIUI MPU BO3paCTaHUU
yrinay, «®@opMynbl i1 PagdyCOB BIIMCAHHBIX M OINHUCAHHBIX OKPY>XHOCTEU
MPaBUIIBHBIX MHOTOYTOJILHUKOBY», «YpPaBHEHUE MpsMoily, «JIBuxkeHue», «CBoHCTBa
IBWXKEHUs», «TeopeMa 0 mpOU3BEACHUN OTPE3KOB XOP[, TEOPEMBI O MTPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaAPATE KACATEIBHOMN.

Cnenyer yMEHBIIUTh KOJIMYECTBO 4YacOB Ha M3yueHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOICTBa OCEBOM CHUMMeETpun», «lleHTpanbHasi cuMMETpuUs»,
«ITapannenbubiii nepenocy, «IlloBopor», «IIpeobpazoBanue mnomobusi. I[lomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 33/aud Ha IOCTPOEHUE C ITOMOUIBIO
LAPKYJSl W JIMHEWKW», «JleKkapToBbl KOOpIHMHATBI HA IUIOCKOCTH», «Permrenne
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl UCIIOJIB30BATh HA PEIICHUE 33]1a4 U TOBTOPEHUE.

BeposATHOCTH U CTATUCTHKA

B cBs3u ¢ TeM, 4TO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaronuxcst ¢ 3I1P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM pa3BUTHUS CJIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YYCHHUE JIOJDKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
JOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE€ BHUMaHHE CIEAYET YACIUTh
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWJICHHOTO MAaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUW, CBA3aHHBIX C MPAKTUYECKON HEATEIBHOCTHIO
00y4aromuxcsl.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia |
XapakTep €ro M3JI0KEHUA: TEOPETUUYECKHM MaTepual MPENnoOAHOCUTh B MpPOLECCEe
peleHns 3a7a4 U BBINIOJIHEHUS 3aJaHUM HarJISAHO-TIPAKTUYECKOTO XapaKTepa; He



TpeOOBaTh BHIBOJA M 3alIOMHHAHUSA CIIOKHBIX (OPMYJ, PELICHUS HECTaHAapTHHIX,
TPYAOEMKHX 3a1aHuil. P Tem cieayeT u3yyaTh B O3HAKOMHUTEIBHOM IJIaHE.

@enepasibHas MporpaMMa IPEAOCTaBISIET aBTOpPY paldodell Mporpammbl
cB00OO/Y B paclpeseseHul MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacnpenenenue
BPEMEHM HA U3yYEHUE TEM B TEUEHHE y4€OHOI0 rojla CaMOCTOSATENBHO ONPEAEIIAeTCS
00pa3oBaTeNpbHON OpraHu3alrel U 3aBUCUT OT OCOOEHHOCTEN IPyIITbl O0yYarOIMIMXCS
¢ 3I1P u ux ocoOsIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble BuAbI JeaTedbHOCTH oO0yyawmmxcs ¢ 3IIP, o0yciaoBiieHHbIE
0CO0BIMHU o0pa3oBaTeJIbHBIMH NOTPeOHOCTAMH ) | o0ecmeynBaoIINe
O0CMBICJIEHHOE OCBOEHHUE CO/IeP:KAaHUM 00pa30BaHus Mo npeamMetry «MaremMaTuka

Copepxanue BUIOB JesTeNbHOCTH oOywarommxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMHUMO HIMPOKO HCIOJIB3YEMBIX B
DAOIT OO0 o6mmx 17151 Becex 00yqaronuxcsi BUAOB JCSITEIIBHOCTH CIEAYET YCUIIUTD
BU/IbI JACSATENBHOCTU CTIEIM(PUYHBIC JJIs1 JAHHOW KaTErOpuu JeTeil, 00ecreuynBarome
OCMBICJIICHHOE OCBOCHME COJEp)KaHUA O0Opa3oBaHUS IO NPEIAMETY: YCHIJICHUE
MPEAMETHO-TIPAKTUYECKON JESATENBbHOCTH C aKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
YepelOBaHWE BHJIOB JEATEIbHOCTH, 33JCHCTBYIOIIMX pa3IMYHbIE CEHCOPHbBIC
CUCTEMBI; OCBOEHHE MaTepHaia C OIOPO Ha aJrOPUTM; «IIOIIArOBOCThY B U3yYEHUU
MaTrepuaa; UCIO0JIb30BaHUE JOMOIHUTENBHON BU3yalIbHOM OMOPHI (CXEMBI, IA0JIOHBI,
OTIOpHBIEC TAOJMIIBI); PEUYEBOM OTUET O MPOLIECCe U Pe3yabTare IAeATeIbHOCTH,
BBINIOJIHEHUE CIEHHUAIBHBIX 3a/JaHhi, 00EeCHEeUYMBAIOIIUX KOPPEKLMIO PETyJISALUU
y4eOHO-T03HABATEIbHOM I€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJibTaTa.

QenepanbHas TEMAaTHYECKass WU TEPMUHOJIOTHYECKAs JEKCHKAa COOTBETCTBYET
DAOIT O0O.

Hnst oOyuarommxcs ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS TpPUEMBbl PabOTHI C
JIEKCUYECKUM MaTepralioM To mpeaMmery. [IpoBoauTcs crnernuanbHas paboTta 1O
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemMble TEpMUHBI BBOASTCS Ha MOJIMCEHCOPHOI OCHOBE, 00s3aTelIbHA BU3yalIbHAS
MOJJIEPKKA, AITOPUTMBI paOOTHI C ONPEACIIEHUEM, OMTIOPHBIE CXEMBI [T aKTyaIu3allu
TEPMHUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootrBerctBUM c DenmepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJApTOM OCHOBHOTO 00mIero oOpa3oBaHUs Y4eOHBIM TpeaMer «MareMmaTrukay
BXOJUT B TpeAMETHYI0 oOjacth «MaremMatuka W HWH(QOpMATHKa» U SBISETCS
o0si3aTeNbHBIM 11 U3ydeHus. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTukay
TPAJAUIIMOHHO M3y4aeTcs B paMKax CIEIYIOUIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKW M TeOopuu BeposTHocTeil) u «['eomerpusi». Hactosimeit mporpammoi
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHbIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO6m1ee ynco 9acoB, PEKOMEHIOBAHHBIX U1 U3YUYEHUSI MaTeMaTHKHU (0a30BBIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 0011ero odpa3zoBanus, — 952 gaca: B 5 kiacce — 170



yacoB (5 yacoB B Hefento), B 6 knacce — 170 yacoB (5 yacoB B HeJENI0), B 7 Kacce —
204 gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIO).

Ha wusydyenme ydeOHOTO Kypca «l'eomMeTpus» WHAMBHIyaTbHO Ha JIOMY
orBoautcs 204 yaca: B 7-9 kinacce — 34 yaco (1 yacoB B HeJEINIO ¢ yunuTesaeM), 34 yaca
(1 gac B HEJCIIO PEKOMEHOOBAHO CAMOCHOAMEIbHOE U3YUEeHUE).

I[lnanupyembie pe3y/bTaThl 0CBOEHUS yUeOHOro mpeaMera «MartemMaTuka»
HA YPOBHE OCHOBHOI'0 0011{er0 00pa3oBaHus

WN3yyeHue MareMaTMKd Ha YpPOBHE OCHOBHOTO 001iero oOpa3oBaHUs
HaIpaBJIeHO Ha JocTkKeHue o0ydarommmucs ¢ 3[1P mM4HOCTHBIX, MeTanpeIMETHBIX
U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB OCBOCHHS YYEOHOTO MpeIMeTa.

JINYHOCTHBIE Pe3yJbTATBI OCBOCHMS IPOrpaMMbl IO  MaTEMATHKE
XapaKTEPHU3YOTCH:

NAaTPUOTHYECKOE BOCTIMTAHHE:

MPOSIBJIEHUEM MHTEpECA K MPOILIJIOMY U HACTOSIIEMY POCCUMCKON MAaTEMaTUKH,
LIECHHOCTHBIM OTHOILIIEHUEM K IOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOM
MaTeMaTUYECKOU IIKOJIbI, K WCIOIb30BAHUIO ATUX JOCTUKEHUU B JIPYTUX HAyKax U
MPUKIAAHBIX cepax;

IrPakIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaklaHWHA W peau3allii ero
MpaB, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (DYHKITMOHMPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPAKIAHCKOTO OOIIecTBa (Harmpumep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JSTHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAyKHU, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B JIEATEIIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAHOBKOM Ha aKTMBHOE YyYacTHE€ B PEHICHUH NPAKTUUECKUX 3a7ad
MAaTEMATUYECKON HAIpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEM MKU3HMU MJIA YCIEIHON MNpodecCHoHaNbHON
NEATeIbBHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIWBUAYAJIbHOUW TPAaeKTOPUU O0Opa30BaHUSI U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

3CTETUYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHATHPHOMY W  OCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKNX OOBEKTOB, 3a7ad, PEIICHHH, PaCCyXICHHUA, YMEHUIO BHUICTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOTI'0 MO3HAHMS:

OpUEHTalMel B JEATEIIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKA, MPUPOILI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HayKH Kak cdepbl YenoBeuecKou
NEATEIIbHOCTH, J3TaloB €€ pPa3BUTUS M 3HAYMMOCTH [UJIs Pa3BUTHS LIMBUIU3ALNH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHUKM W MAaTEMaTUYECKOW KyJIbTYpOW KakK CpEICTBOM



MIO3HAHHUS MHpA, OBJAJACHUEM MPOCTEUIIMMU HABBIKAMHU HCCJEI0BATEIBCKOM
JESITEbHOCTH;

¢pu3uyeckoe BocnuTaHue, GopMHpPOBaHHMEe KYJIbTYPbl 310POBbSI M
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKWE 3HAHHMS B MHTEPECaX CBOETO
30pOBbs,  BEJEHMsS  3/0poBOro  obOpa3a  JKM3HM  (30pOBOE  IMTaHUE,
cOamaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, pEryisipHas pu3ndeckasi akTUBHOCTH ),
c(hOpMUPOBAHHOCTHIO HABBIKA PEQIICKCUH, TPU3HAHIUEM CBOETO MpaBa Ha OLIMOKY U
TaKOro € IIpaBa APYyroro 4eioBeKa;

JKO0JIOTHYeCKOe BOCIIMTAHME!

OpUEHTallMel Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUHM JUIs peleHus 3a1a4 B
00J1acTU COXPAHHOCTU OKPYXAaloIIeH cpefibl, INIAHUPOBAHUS IIOCTYIKOB M OLIEHKU UX
BO3MOXKHBIX IOCJIEACTBUM JJIi OKpY’)Kalolled cpeabl, OCO3HAHUEM TJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX IMpoOJIeM U IyTel UX pelieHus;

ajanTanuss K HM3MEHSIIOIMMCH YCJIOBHSIM COLMAJIBHOM M NPHUPOAHOMH
cpenbl:

TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHSX HEOINPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTHU YE€pe3 MPAKTUUYECKYIO AESATENbHOCTb, B TOM YHCIIE
YMEHUE YUHUTHCS y APYTUX JIOJEH, TPUOOPETaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHUIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCJE
bopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJCHUSX, B TOM UYHCIIE
paHee HE HW3BECTHBIX, OCO3HABaTh JE€(PUIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyalHl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TpPEOYIOIIUNH KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbIE pEelIeHUs U JAeHcTBUs, (OPMYIMpPOBaTH M OLECHUBAThb PUCKU U
MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThI:

B pesynbraTre OCBOEHUs MpPOrpaMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOIO
oOmero oOpazoBanusi y oOyuwatomerocs ¢ 3IIP  Oyamyr cdopmupoBansl
MeETaIpeMETHBIE PE3yIbTaThl, XapaKTEPU3YIOUIUECS OBIAJACHUEM YHUBEPCAIbHBIMU
MMO3HABATEJIbHBIMU JIEUCTBUSIMU, YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JE€HCTBUSAMHU
Y YHUBEPCAIbHBIMU PETYISITUBHBIMU JACHCTBUSIMHU.

OBaanenue YHHBepPCAIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
JNeHCTBUSIMH:

YCTaHaBIMBAaTh  I[PUYMHHO-CIEACTBEHHBIE CBSI3M B  XOJE  YCBOCHMS
MaTeMaTHYECKOro MaTepuana;

BBISIBJISITH JAC(PUIMT JAHHBIX, HEOOXOJMMBIX IJsi PEIICHUs MOCTaBICHHON
3a]1a4H;

C TIOMOIIBIO YUYUTENsS BBIOMpATh CIOCOO pelIeHHs MaTeMaTHYeCKOM 3aJauu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHATh M NPeoOpa3oBbIBaTh 3HAKM M CHUMBOJBI B XOJE pELICHUS
MaTeMaTUYECKUX 3a/1a4;

yCTaHaBIMBaTh MCKOMOE M JaHHOE IPU PELIEHUM MaTEeMaTHYECKOH 3aJauu;



MOHUMAaTh W WHTEPHPETUPOBATH HH(POPMAIMIO PA3IAYHBIX BUIOB U (HOPM
IIPEJCTABIICHHUSI;

WUTIOCTPUPOBATH peIllaeMble 3a7aui IpaQUUeCcKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aITIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAITHIO.

MMOHUMATh U UCITOJIH30BAaTh MAaTEMAaTHUECKHE CPEICTBA HATTISAHOCTH (Tpadukwy,
aUarpaMMbl, TaOJWIBI, CXEMBl W [Ip.) JUISI WUTFOCTPAIMH, WHTEPIPETAINH,
apryMEHTAaIUU.

OBjiajeHne  YHMBEPCAJIbHBIMM  Y4e€OHBIMH  KOMMYHHMKATHBHBLIMH
AEeUCTBUSIMM:

OpraHU30BbIBATh YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHHUS 3a/1a4;

B3aMMOJICCTBOBATh M HAXOJUTh 00IIKE CIIOCOOBI pabOThI; paboTaTh B IPYIIIIE:
HaxoJIUTh O0OIllee pelIeHre U paspernarb KOHGIMKTHI Ha OCHOBE COTJIACOBaHUS
MO3UIIUN U Y4ETa UHTEPECOB; CIIyIIaTh mapTHEPa; GOpMyIHPOBATh, APTyMEHTUPOBATh
Y OTCTauBaTh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPHU HAJTUYUHM Pa3HBIX TOYEK
3peHUs U pas3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB U TMO3UIMNA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3ULHUI0 W KOOPAWHUPOBATH €€ C MO3ULIHSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEr0 pElIeHUs] B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJTHSITh CBOKO 4YacTh PalOOThI, JOCTUTaTh KAuE€CTBEHHOI'O pe3yjbTara u
KOOPJUHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHMBAThH KaYECTBO CBOETO BKJIAJa B OOIIHI MPOIYKT.

OBJiageHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU PeryJISTUBHBIMHU J1eHCTBUAMM:

CTaBUThH 1IE€NIM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI IS PEUICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

IUITAHUPOBATh M OCYILIECTBIIITh AEATEIIBHOCTh, HAIPABICHHYK) HA PEIICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopmMynIupoBaTh U yIEpKUBATh Y4eOHYIO 3ajlady, COCTaBJISTh IJIaH W
MOCJIeI0BAaTEIbHOCTD JICHCTBUI;

OCYILIECTBIISAITh KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOIUMBIE KOPPEKTUBBHI;

KOHTPOJUPOBAaTh MPOIECC M  pe3yabTaT y4eOHOW  MaTeMaTH4ecKOn
NEATEIIbHOCTH;

aJIeKBATHO OLICHUBATh MPABUILHOCTD UJTU OIIIMOOYHOCTD BBITTOJTHEHHUS Y4EeOHOM
3a/1a4u, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PeIlICHHUS;

CIMYaTh CIOCO0 JEWCTBUS M €ro Pe3ysIbTaT ¢ 3aJaHHBIM ATAJOHOM C IEJBIO
oOHapy>KeHHsI OTKIIOHEHUH ¥ OTIUYHI OT ITAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEeSTETLHOCTH, OMPEEIATh TO3UTHUBHBIE M3MEHEHUS W HaIpPaBJICHHS, TPEOYIOIne
nanpHenIen padoThl;

peryinmpoBarh croco0 BBIPAKCHUS 3MOLIUM.



[IpeameTHbIe pe3yabTaThl OCBOEHUS TPOrPAMMBbI 10 MATEMATUKE MPEICTABICHBI
1o rojiaMm oOy4eHHsl B paMKaxX OTJENbHbIX y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B /-9 Kkiaccax — KypcoB «Ainredpay», «['eomerpus», «BeposaTHocTs U
CTaTUCTUKAY.



OEJEPAJIBHASA PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». /-9 KJIACCBI
Heaun n3yyeHus yueOHOro Kypca

Obmue nenu u3zyueHus: yaeonoro xkypca «I'eomerpus» npencrasiensl B [IOOIT
OOO. Onu 3aKkIO4YarOTCs, NPEXIe BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OOy4Jaronuiicss y4HUTCS TOPOBOAUTH JOKA3aTEIbHBIE PACCYXKAECHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPIPHUMEPBI K JIOKHBIM, IIPOBOJHUTH PACCYKICHUS «OT IPOTUBHOTO», OTIMYAThH
CBOMCTBa OT MpPHU3HAKOB, (HOpPMyIHpOBaTh OOpaTHbIE yTBepXkaeHUsA. B oOyueHun
YMEHHUIO paCCyXJaTb COCTOMT Ba)XHOE BOCIMUTATEIIBHOE 3HAYCHUE HW3YyYCHMS
Ir€OMETPHUH, IPUCYILEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON LIKOJIE.

Bropoil wnenpr0 H3ydeHUs TE€OMETPUM SIBIIICTCS HCIIONBb30BaHHE €€ Kak
WHCTPYMEHTA IPU PELIEHUM KaK MaTeMaTHYECKUX, TaK W IPAKTUYECKHUX 3a]ad,
BCTPEUYAIOLINXCS B PEABHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BEBIYUCIATEIIbHAS
JVUHHAS B WU3YyYEHUM TEeOMETpUM B IIKode. I 3TOro yYMTENH0 PEKOMEHIYETCS
noaOUpaTh 3aJadyd MPAKTHYECKOrO0 XapakTepa sl pacCMaTpUBAEMbIX TEM, YUUTb
00y4JaronMxcsi CTPOUTh MaTEMAaTUYECKUE MOJENH PEAJbHBIX KU3HEHHBIX CUTYaLIHM,
IIPOBOAUTH BBIYMCIICHUS M OLEHMBATh aJCKBATHOCTH IIOJYYEHHOTO pE3yJbTaTa.
KpaiiHe BaxxHO NOTYEPKUBATH CBA3M TEOMETPUM C JPYTUMHU MpPEIMETaMH,
MOTUBUPOBATh HMCIOJIb30BaTh OINPEACICHUS] T€OMETPUUYECKUX (PUTYp U TOHSTHIA,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBA3U
HauOosee sIpKo BUIHBI B TeMax «BekTops», « TpUroHOMeTpruecKre COOTHOILICHUS,
«Meton koopauHaT» u «Teopema ITudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornmacHo yweOHOMy TMaHy B /-9 Kkiaccax wu3ydyaeTcs YYeOHBId Kypc
«I"'eomeTpus», KOTOPBI BKIIIOYAET CJIEAYIOIIME OCHOBHBIE Pa3leibl CONEPIKAHMS:
«I"eomeTpuueckue GUTyphl U KX CBOMCTBAY, «I3MepeHre reoMeTpUIeCKUX BETUINHY,
a Takxke «JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTW», «BekTopb», «/IBrMkeHUs
mockoctu» U «IIpeoOpazoBanus mog00us .

VY4eOHbIl MIIaH NpeaycMaTpUBAET W3YyYEHUE TeOMETpUM Ha 0a30BOM YpPOBHE,
UCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM T'O/Ty, BCETO 3a TPU IojJia O0ydeHHUs
— He MeHee 204 yacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYUEHUS)

7 KJIIACC

Hauvanbuble nonstus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. YTOJ. Buubl
yriaoB. BeprTukanpHble M CMEXHbIe YIUbl. buccekrpuca yria. JlomaHnas,
MHOTOYyroJIbHUK. [[apanienbHOCTh U NEPIEHIUKYIAPHOCTD NMPSAMBIX.

*CyuMMeTprunble  (Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpHH™ .

1
3).'(601: n gajec * * 0003HAYECHEI TEMbI, U3YYCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIbBHOM IUIAHEC. Heaaror



IIprMepbl CHUMMETPHUH B OKPYIKAIOLIEM MUPE.

*OCHOBHBIE IOCTPOEHHUS C IOMOILBIO LUPKYJIS U TUHEUKU™.

Tpeyronsuuk. BeicoTa, Meauana, OuccekTpurca, uX cBocTBa. PaBHOOEIpEHHBII
Y PaBHOCTOPOHHHM TPEYTOJIbHUKU. HepaBEeHCTBO TpeyrojbHUKA.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOT0 TpeyrojibHUKA. [[pu3Haku paBeHCTBA
TPEYTOJIbBHUKOB.

CBolicTBa M MPU3HAKU MAPAJUIEIBHBIX NpAMbIX. CymMMa yIioB TPEYyrOJIbHHKA.
Breninue yriel TpeyroiabHuKa.

[IpssMoyroyibHbIA ~ TpeyrosbHUK. CBOWCTBO MeAHaHbl MPSAMOYTOJBHOTO
TPEyTOJbHUKA, NPOBEAEHHON K ruUnoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. IIpSIMOYTONBHBIN TPEYTONBHHK C yriioM B 30°.

HepaBenctBa B reoMerpuu: *HEpaBEHCTBO TPEYTOJIbHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJibllIeM YIyie W OOJbIIEH CTOpPOHE TPEyroJbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTo TOYeK.* buccekrtpuca yria U CepeaUHHbBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb U KPYT, XOpJa U IUaMeTp, UX CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpY’KHOCTH M TpsMou. KacarenpHasg m cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapammenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
Cllydau TMapajieiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), MX NpPHU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPU3HAKU.
[IpssmoyroJibHas Tpaneuus.

*Meton yaBoeHus: Meanansl. LleHTpaibHas cuMMeTpus.

Teopema @aneca u TeopemMa 0 IPONOPILMOHATBHBIX OTpe3kax. CpenHue JIMHUN
TPEyTOJbHHKA U Tpaneunu. LleHTp macc TpeyroibHuKa.

[logoOue TpeyrodbHUKOB, KO3(puuueHT mnoaodus. I[lpuzHaku mnoxoous
TpeyroibHUKOB*. [IpuMeHeHne noao0us Mpu peuieHuy IPaKTUIECKUX 3a/1a4.

CpoiictBa mmiomianel reomerpudeckux ¢uryp. Dopmynbl mis TUIOMIAIH
TPEYroJibHUKA, TapajiesorpaMma, pomoOa u Tpaneuun. OTHOIICHUE TUIONIaAeH
MO00HBIX (UTYP.

Bpruncnenne mmomaned TPEyroJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTPOIrO yria NPsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpruyecKkne (QHyHKIMH YIIIOB
B 30° 45° u 60°.

BrniucanHble ¥ LIEHTpaNIbHBIE YIJIbI, YTOJ MEXKY KAacaTeIbHOW U XOPJIOU. YTJIbI
MEXIy XOpJaMH M CEKyIIMMHU. BIMCaHHbIE W ONUCAHHBIE YETBIPEXYTOJbHUKHU.

CaMOCTOATCJIIbHO OIPCALCIIACT 00BeEM n3ydaeMoro marepuala.



B3auMHoe pacmnonokenne nByxX OKpykHOcTel. Kacanme okpyxkHoctei. OOmue
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHIECKOE
TOX1€CTBO. POPMYIIBI TPUBEIACHUSI.

Pemenue tpeyroapbHukoB. Teopema KOCUHYCOB M TeopemMa CUHYCOB. Penienue
NPAKTUYECKUX 33]1a4 C UCIIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue noaoous. [1ogodre coOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa o0 pou3BeACHUN OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEACHUN OTPE3KOB
CEeKyIIMX, TeOpeMa O KBaJpaTe KacaTeIbHOW™.

Bektop, gnuHa  (MOIyJib)  BEKTOpPa,  COHAIpaBJICHHBIE  BEKTOPBI,
MPOTUBOMOJIOKHO HAIPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpaly HaJg BEKTOpaMu. Pa3joxeHwe BeKTOopa MO JBYM
HEKOJUTMHEapHbIM BekTopaMm. KoopamnHatel Bektopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXK/ICHUS IJTUH U YTJIOB.

JlekapTOBBI KOOPJMHATHI Ha MJIOCKOCTH. *YpaBHEHUS NPSIMOU™ U OKPY>KHOCTHU
B KOOpJMHATaX, MEPEceueHUue OKPYXKHOCTEH U MpsAMbIX. MeToJ KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunpHbIE MHOTOYTONBHUKH. JlTMHA OKpYKHOCTH. ['pagycHas u paaunanHas
Mepa yriia, BEIYMCIICHUE ITTUH AyT OKpykHOcTel. [1nomans kpyra, cekTopa, cerMeHTa.

*JIBIOKeHHsI TIIOCKOCTH M BHYTPEHHHE CUMMETpun (uryp (3JIeMEeHTapHbIC
npeacrasienus). [lapamnensusiii mepenoc. [lopopot™.

IJNTAHNPYEMBIE ITPEIMETHBIE PE3VJIBTATBI OCBOEHHMA
®EJIEPAJIBHON PABOYEM ITPOIT'PAMMEBI KYPCA «"EOMETPHUS» (ITO
I'OJAM OBYYEHU )

OcBoenue yueOHOro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsl JIOJDKHO OOecreunBaTh JOCTIKEHHUE CIEAYIONIMX TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KJIIACC

Pacno3naBaTh u3y4eHHbIE reoMeTpruecKre (GUryphl, ONPEAENIATh X B3aUMHOE
pacrojoXeHue, H300pakaTh T€OMETpUYECKUE (UTYpPBI; BBINOJIHATH YEPTEKU IO
yCIOBUIO 3a1aud. VM3MepsATh JIMHENMHBIE W yIIIOBbIE BeNMWYMHBIL. Pemare 3amaun Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OIIEHKY JTMHEWHBIX U YTJIOBBIX BEIMYMH IPEIMETOB B PeaIbHON
KU3HU, Pa3MEpOB MPHUPOIHBIX O0BEKTOB. Pa3nuyarh pa3Mepbl 3THX OOBEKTOB IO
NOPSAJIKY BEJINYUHBI.

CTpouTh UepTE)U K FEOMETPUUECKUM 3a/1a4aM (C MUCIIOIb30BAaHUEM CMBICIOBOU
OTIOPBI: HABOJALIME BOIIPOCHI U/UIU AJITOPUTMA YU€OHBIX AEHCTBUM).

Ilonp30BaTbcsd  NpPU3HAKAMU  PABEHCTBA  TPEYTOJIBHUKOB,  HCIOJb30BaTh



MIPU3HAKU U CBOKMCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.
[IpoBOAMTH JOKA3aTEIHCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.
[Tonp30BaThCa TpU3HAKAMU PABEHCTBA IMPSAMOYIOJBHBIX TPEYTrOJbHUKOB,

CBOMCTBOM MEJIMAaHBI, IPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJIbHUKA, B

PENICHUN TEOMETPUYECKHX 3a7a4 (C UCTIOIB30BAHUEM 3PUTEIHLHON HATIISITHOCTH W/ WITH

BepOATBHOI OMOPHI).

OnpenensiTe NapaaiebHOCTh MPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPbIE 00pa3zyer
¢ HUMH cekymas. Onpenensith MapaiedbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOM MPSMOMU.

Pemats 3amaun Ha KiIeTyaTOM Oymare.

[IpoBOAUTE BRIUMUCIICHHS U HAXOJIUTh YUCIIOBbIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B T'€OMETPUYECKHMX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IEPECEUCHHH JBYX
MapaJJICNIbHBIX TPAMBIX CEKyllel. PemaTe mpakTHYECKHE 3ajauyd Ha HaXO0XKICHUE
YTJIOB.

HNwmets npencraBieHne 0 NOHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIUpOBaTh OMPEACICHUS OKPYXKHOCTHM W Kpyra, XOpJbl W JHaMeTpa
OKPYHOCTH, TOJIb30BATHCS X CBOMCTBAMH. YMETh MNPUMEHSTH 3TU CBOMCTBA IPHU
pelIeHnY 3aaa4.

OpueHTHUPOBATHCA B MOHATUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP OMUCAHHOW OKpYXHOCTU. OnepupoBaTh Ha 0A30BOM YPOBHE (paKTamMu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, UYTO
CEepEIMHHBIE MEPIEHAUKYJISPbl K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTHpOBaThCS B TIOHATHUAX U OINEPUPOBATh Ha 0a30BOM YpOBHE:
KacarelibHasg K OKpPY)KHOCTH, TeopeMa O TNEepIeHAUKYJIIPHOCTH KacaTelbHON U
paauyca, MpoBEIEHHOIO K TOYKE KaCaHUA.

HNmers mipencTaBieHHE O MPOCTEMIINX T€OMETPUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHS C TOMOUIBIO IUPKYJIS U
JIMHEUKHU.

8 KJIACC

Pacnio3HaBaTe OCHOBHBIE BHJABI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a/1a4.

OpueHTHpOBATHCS B MOHSITUM — TOUKU MEPECEUEHUS MEOUAH TPEYrOJIbHUKA
(1leHTpa Macc) B pelieHruu 3a1ad.

Brnaners nonsiTHEM CpeAHEN JTMHUM TPEYTOJIbHUKA U TPANICLIUU, TPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX FeOMETPUIECKUX 3a1a4. FIMeTs nipencrasieHue
o Teopeme daseca U TeOpeME O MPOMOPUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHUs] IPAKTUYECKUX 3a7a4 (C OOpOoi Ha 3pUTENBbHYIO HATTISIIHOCT).

[IpuMeHsTh NpU3HAKM TOAOOMS TPEYrOJIbHUKOB B PEUIEHMHM HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[lonb3oBatbess  Teopemoit Iludaropa npns pemeHUss TEOMETPUUYECKUX U



MPAKTUYECKUX 3a]1ay.
Brnagers mOHSATHSIMH CHMHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria

NPsIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TMOHATUAMH IS PEIICHUS

NPaKTUYECKUX 3aJ1a4 (IIPU HEOOXOIMMOCTH C ONOPON Ha aITOPUTM MPABUIIA).

Beraucnate  (pasnuyHbiME - criocobamu) (C OMOpod  Ha  CIIPABOYHYIO
uH(DOpPMAIMIO) TUIOMIAb TPEYrOJAbHUKA ¥ IUIOMAAN MHOTOYTONBHBIX (uUTyp
(T0JIB3ySICh, T/I€ HEOOXOAUMO, KANbKYJIATOPOM). [IpuMEHATh MOy4eHHbIE YMEHUS B
MPaKTUYECKUX 3a/1auax.

Brnanerh NOHATHMSAMM BOMCAHHOTO M IIEHTPAJIBHOTO YIJIa, MCIOJIb30BaTh
TEOpPEMBI O BIHMCAHHBIX YIJIax, yriax MEXIy XopAaMu (CEeKYIIUMH) U yTie MEXIY
KacaTelbHON M XOPI0¥ NpU PEIICHUH MPOCTEHIIINX FTEOMETPUUYECKUX 3a]1ad.

Bianers NOHSATHEM OIMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEIICHUH MPOCTEUIINX 3a4a4.

[IprMeHATh MONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJIENH JIJIS 33/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
MPUMEHEHUEM TMOA00Us U TPUTOHOMETPUHU (TOJB3YACh, TJ€ HEO0OXOAUMO,
KaJIbKYJIITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOJUTH C UX MOMOLIbIO
Pa3IUYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE MPSMOYTOJIbHBIX
TPEYTOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKYJSATOpA) IJIUHBI W YIJBI IS
HETaOJIMYHBIX 3HAYCHUM.

[Tonb3oBaTbea (GopMyiaMu MPUBENCHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXIECTBOM JJISI HAXOXJIEHUS COOTHOIICHHA MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMU (C OMOPOI HA CITPAaBOYHYIO HH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCHHYCOB JUISl HAXOXKJEHUS PA3THYHbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX MIPHU PEILICHUU
MPOCTEUILINX T€OMETPUUECKUX 3aau.

Brnagers nonatusmu npeoOpa3zoBaHus MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
mo00HbIX Guryp. [loms30BaThCsi CBOMCTBAMU TOI00HS MPOU3BOIBHBIX (DUTYP, YMETh
BBIYHCIISATH JJIMHBI U HAXOAWUTH YIJIbl Y MOJ0OHBIX (puryp (Mo aaroputMy ydeOHBIX
nevicreuit). IlpuMmeHATH cBoOMCTBA MOAO00MS B MPaKTHYCCKHX 3aJadax. YMETh
MPUBOIUTH MPUMEPHI MOJOOHBIX (UTYDP B OKPYKAIOLIEM MHpE.

ITonb30oBaThCa TeOpeMaMH (IO BU3YyaJIIbHOW OMOPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T€OMETPUYECKUUA M (PU3HUECKHI
CMBICJI, IPUMEHSTh UX B PEUICHUU T€OMETPUUECKUX U pu3nueckux 3aaad. [I[pumensTsb
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOKICHUS JUTUH U YTJIOB.

[Tonb30BaThCA METOJJOM KOOPJIMHAT HA MIIOCKOCTH, TPUMEHSThH €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers MOHATUSMU NPABUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI yTU OKPY>KHOCTH U paJIMaHHOMN MEPBHI yIJia, YMETh BBIUYUCISATH IJIOIIA/Ib Kpyra
U ero yactei (c omopoid Ha crpaBouHyro uH(popmanuio). [IpuMeHaTs nomydyeHHbIE



YMEHUS B TPAKTUYECKUX 3a]a4ax.

Haxonuth ocu (WM UEHTPBI) CUMMETpUM (DUTYyp, TPUMEHSTH JBHXKCHUS
MJIOCKOCTH B MPOCTEUIINX CIyYasX.

[IprMeHATh MONYYEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKUE
MOJEIN JJIA 33]1a4 peabHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYMCICHHS C
OPUMEHEHHEM TMOJ00Us M TPUTOHOMETpUYECKUX (yHKUMN (MONB3yACh, Te
HE00XO0AMMO, KQJIbKYJIITOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

TeMaTtnueckoe TIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJMMBIX HA OCBOCHUE KaXJOM TEeMbl y4eOHOro MpeIMeTa
«Marematuka» GenepalibHON aganTUPOBAHHONW OCHOBHOW 0Opa3oBaTEIbHOW MPOTPaMMBI OCHOBHOTO OOIIET0 0Opa3oBaHMUS
oOydaromuxcst ¢ 3aJACPKKON MCUXUYECKOTO PA3BUTHA, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pasienoM (eaepanbHO
paboueil mporpaMMbl yueOHOTO TmpeameTa «Marematruka» o0pa3oBaTeIbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUSI.
[Ipu sToM Opranuzaius BIpaBe cama BHOCUTh U3MEHEHUSI B COJIEP)KAHUE M paclpeiesieHre yueOHOro MaTepuana mo rojgam
oOy4eHHsi, B TMOCJEAOBATEIbHOCTh H3YYEHUS TEM W KOJWYECTBO YacOB HA OCBOCHHE KaXKJOW TEMBbI, OIpeJeIeHHE
OpraHu3alMoOHHBIX opM oOydeHus U T.1m. OGOCHOBAHHOCTDH JIAHHBIX U3MEHEHUN OMpEIEIseTCsl BHIOpaHHBIM 00pa30BaTeIbHON
opranuzanuein YMK, uHIuBHIyanbHBIMUA TICUXO(DU3NIECKUMU OCOOCHHOCTAMH KOHKpETHBIX oOyuatomuxcs ¢ 3I1P, crenenbio
YCBOCHHOCTH HWMHU YYE€OHBIX TEM, PEKOMEHJAlUSIMH IO OTOOpYy M ajamnTaiuyd yY4eOHOro marepuajia 1o MaTeMaTuKe,
IpeacTaBiIeHHbIMU B [10sICHUTEIBRHOM 3aIIUCKE.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (110 'OAAM OBYUYEHMUSA)

7 knacc (He MeHee 68 )

HaszBanue
pa3aesia (TeMbl)
OcHoBHoOeE coepkaHHue OcHoBHbIE BU/IbI 1eITEJIbHOCTH 00y4aI0IMXCs
Kypca (4HMcJ10
4acoB)
IIpocreiimme [Ipocreiimue reomerpuyeckrue 0ObEKThI: TOUKH, IPsIMbIE, JIydl | POpMYJIMPOBATH OCHOBHBIE TOHITHS U ONIPEIeICHHS.
reoMeTpu4yecKue U YIJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBaTh  H3y4YeHHBIE  TE€OMETpHUYECKHe  (UTypBHI,
¢uryps1 CMexHbIE U BEPTUKAIIBHBIE YTIIBI. onpeAeJATb KX B3aUMHOE pPAaCIOJIOKEHUE, BbINMOJIHATH
U MX CBOiiCcTBA. Pabota ¢ mpocteimmmu 4epTekamu. 4epTEX MO YCIOBHIO 3a7a4M (C MCIOJb30BAaHUEM CMBICIOBOM
HN3mepenne W3mepeHne NUHEWHBIX M YIJIOBBIX BEJIWYHMH, BBIYHUCIECHHUE |ONOPBI: HABOJIIME BOMPOCH W/WIM alNroOpuTMa Y4eOHBIX
reOMETPUYECKUX | OTPE3KOB U YIJIOB. JNEeUCTBUI).
BEJIUYHH [lepumerp u  mnomane  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh Mpocreiinme NOCTPOSHHUS € MOMOIIBI0 IUPKYIISA U
(14 u) IIPSIMOYTOJIbHUKOB. JVHENKH.




N3mepsATh IUHENHBIE U YIIOBBIE BEITUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenensiTb «Ha IJ1a3» pa3Mepbl peajbHbIX OOBEKTOB,
NPOBOANTH TPYOYIO OLIEHKY UX pPa3MEpOB.

PemiaTh 3a7auu Ha BBIYMCIIEHUE JJIUH OTPE3KOB M BEJIWYMH
YIJIOB.

PemaTsh 3a1auy Ha B3aMMHOE PacIOIOKEHUE T€OMETPUUECKIX
¢buryp.

IIpoBoauTh KiIacCU(PUKALNIO YTIOB, BBIYMCIATD JIMHEHHbBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJOXKHbIe HEOOXOAMMbIE
JI0Ka3aTeIbHbIE PACCYKICHHUS.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHSA IeOMeTPHH.

TpeyroinbHuku
(22 v)

[lonsiTue ©  paBHBIX  TPEYrojdbHUKAaX M  IEPBUYHBIC
NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu
IIPU3HAKA PABEHCTBA TPEYT OJIbHUKOB.

[Ipy3Haku paBeHCTBA  NIPSIMOYTOJIBHBIX — TPEYrOJIbHUKOB.
CBoJiCcTBO MeMaHbl IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOe1peHHbIE M PABHOCTOPOHHUE TPEYTroJIbHUKU. [Tpu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYroJIbHHKA.

[IpotuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIINN
YTOIL.

[Ipocreiimne HepaBeHCTBA B TE€OMETPHH.
TpeyroibHuKka. HepaBeHcTBO JOMaHOR ™.
[IpsAMOYTOIBHBIH TPEyTroNbHUK ¢ YTioM B 30°.
IlepBble MOHATHUS O 10KA3aTEIBCTBAX B FEOMETPHH.

*HepaBeHcTBO

Pacno3HaBaTh napbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHUEM IPU3HAKOB) MPU HEOOXOAMMOCTH C
BU3yaJIbHON OIIOPOU.

BeiBonuTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMy.IUPOBATH OTIpeIeNICHUS: OCTPOYTOJIbHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYroJbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MEIMAHbl TPEYrOJbHUKA; CEPEIUHHOIO IEPHEHAMUKYISIpPa

OTpe3Ka; NepuMeTpa TPEYrojbHUKA NPU HEOOXOIUMOCTH C
OIOPO¥ Ha aJITOPUTM ITpaBHUIIA.

®opMyJIMpOBaTh CBOICTBA M NPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbIO HAXOXKACHUS
PaBHBIX TPEYTOJILHUKOB.

I[IpumensTs NpPU3HAKW  paBEHCTBA  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpBI: HABOJAILINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JEHCTBU).

Hcnonb3oBath 1HHUPPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX QUryp.

AJId  HCCICJ0BaHUA

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS TEOMETPUH.




IapayuienbHbIe [TapannensHbie mpsiMble, ux cBoiicTBa. Hakpect nexanue, | @opmyaupoBaTh  NOHATHE  MAPAJUICNIBHBIX  NPSMBIX,
npsiMble, CymMmma COOTBETCTBEHHBIE H OJJHOCTOPOHHHE YIJIbl (0Opa30BaHHBIC MTPU | HAXOAUTH MPAKTUYECKUE PUMEPBI.
yIJIOB [IepECEUEHUH MapaJlIeNIbHBIX IPSIMbIX CEKYIIEH). H3yuaTh cBoiicTBa yrioB, 0Opa30oBaHHBIX NPU NEpPECEUCHUH
TPEYroJbHUKA [Ipy3Hak  mapauIeNbHOCTH  MOPSAMBIX  Y€pPE3  PAaBEHCTBO | IapaJUICIbHBIX MPSAMBIX CEKYILEH
(14 v) pacCTOSHUN OT TOYEK OJIHOU MPSAMOM 10 BTOPOU HPSIMOA. IIpoBoauTs aokazarejbcTBa. MDOPMYJIHPOBATH TeOpeMy
CymMa yrioB TpeyrojbHUKa U MHOTOYTOJIbHUKA. [apajvIeIbHOCTH  JBYX  IpPSIMBIX C  IIOMOUIbIO  YIJIOB,
BHemnue yriael TpeyrojabHUKa 00pa30BaHHBIX NpPHU TNEPECEUCHHH JTHX HPSMBIX TPEThEH
PSIMOIA.
BoruncasaTe cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxomuTh uuncioBele U OYKBEHHbIE 3HAUEHUS YIJIOB B
F€OMETPUUYECKHX 33J]a4ax C UCIOJIb30BAHUEM TEOPEM O CyMME
YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHTBCS € HCTOPUEH PAa3BUTHUS TEOMETPUN.
OxkpyxHOCTH OKpy>XHOCTb, XOp/bl U AUAMETPHI, UX cBOKcTBA. KacarenbHas | @OpMy/IUpOBaTh  ONpedeJIeHUusi:  OKPY)KHOCTH,  XOp[bI,
U KP)YT. K OKpyx’HOcTU. OKpYX HOCTb, BllucaHHas B yroi. *Ilonstue o |auamerpa u KacaTrelnbHOM K OKpyXHOocTH. M3ywarp wux
I'eomerpuyeckune |I'MT, npumenenue B 3ajadax. bHUcCEeKTpHca W CEPEIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
MOCTPOCHH S NEPIEHANKYIISP KaK TeOMETPHUECKUE MeCcTa TOUeK™. HccnenoBarhb, B TOM 4nCie HCNOJb3YS HH(POBBIE pecypChl:
(14 g) OKpyKHOCTb, OIIMCaHHAsI OKOJIO TPEYroJbHUKA. BriMcaHHasi B |OKpYXHOCTb, BIIMCAaHHYIO B YIOJ; LEHTP OKPYKHOCTH,

TPEYTOJIBHUK OKPY>KHOCTb.
IIpocreiine 3a1a4u Ha IOCTPOEHUE.

BIIMCAaHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoan3zoBats MeToa I'MT nng nokaszarenbcTBa TEOPEM O
nepeceyeHNH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CePEAUHHBIX
MEPIEHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHUKA C IOMOUIBIO
I'MT.*

OBiasneBarb  NMOHATHSAMH  BIIMCAaHHOM M ONMCAHHOU
OKPYKHOCTEH  TpPEyrojbHUKA, HAXOAUTH ILEHTPHl  3THX
OKPY’KHOCTEH C OIIOPOM Ha AITOPUTM IIPaBUIIA.

PemiaTe OCHOBHBIE 3224 Ha IOCTPOEHME. YIJIa, PaBHOIO
JAHHOMY; CEpPEAVHHOIO IEPIECHIUKYISApa JaHHOIO OTPE3Ka;
MIPSIMOI, MIPOXOIALIEN yepes JAHHYKO ~ TOYKYy U
MEePIEeHIUKYISIPHON JaHHOW MpAMOM; OMCCEKTPHUCHI JAHHOTO
yIia; TPEYrOJbHUKOB IO PAIMYHBIM  JJIEMEHTaM IIpH

HE0OXOIMMOCTH C HAIIPABJISIONIECH TTOMOIIBIO.
3HAKOMHUTBLCH C MCTOPHUEI Pa3BUTHUS TECOMETPUH.

IToBTOpEHUE,

[ToBTOpeHne M 0000IIEHHE OCHOBHBIX TOHSTHH W METOJIOB

Pemats 3agaum Ha MOBTOpPEHHUE, WLIIOCTPUPYIOIIHUE CBSI3U




o0001IIeHHEe
3HAHUHI
(4 9)

Kypca 7 Kiacca.

MCXKAY Pa3IMYHbIMHA YaCTAMUA KypcCa.

8 ku1acc (He MeHee 68 )

Ha3Banue
pasaesia (TeMbl)
Kypca (4uci10

OcHoBHOE€ CoaepKaHue

OcHoBHbIE BU/IbI 1€ATEIbHOCTH oﬁyqammnxcn

4acoB)
YerpipéxyroabHuk |Ilapamnenorpamm, ero npusHaku U cBoiicTBa. YacTHble cinydau | M300paxkaTh M HAXOAMTh Ha YepTEKaX YEThIPEXYTOJIbHUKH
" napajuieorpaMMoB  (MIPSIMOYTOJIBHUK, pOMO, KBajapar), HX|pPa3HbIX BUIOB U UX IEMEHTHI.
(12 u) IpU3HaKU U cBoiicTBa. Tpanenus. PapHoOokas u npsimoyrosyipHas | @opMyJIMpoBaTh onpeaeneHus: napajuiesiorpamma,

TpanemuH.
*V nBoenue Meauansl. LleHTpanbHas cumMmeTpus™

NpSMOYTOJIbHUKA, poM0a, KBajpara, Tparmeuud, paBHOOOKOM
Tpaneuuy, NpsSMOYroJIbHOM TpamneuH.

Hcnoan3oBaTh mnpM  pelleHUM MPOCTedIIMX  3a7a4
MPU3HAKU U CBOMCTBA: MapaijiesiorpaMmma, npsiMOyroJibHUKa,
pomba, KBajapara, Tpameluu, pPaBHOOOKOM  Tpameuuw,
IIPSIMOYTOJIBHOM TpAIeLuH.

IIpumeHsTH MeTOX YABOCHHS MEIUAaHbl TPEYTOJbHHUKA C
OIOpPOH HA aJITOPUTM MpPaBUJIA.
Hcnonb3oBats 1M(pOBEIE  pecypehl
CBOICTB H3y4aeMbIX (pUryp.
3HAKOMMTHCS C UICTOPHEN PA3BUTHS I'e€OMETPHH.

1 UCCIICAO0OBAaHUA

Teopema daseca

*Teopema Daneca u TeopemMa 0 IPONOPIMOHATIBHBIX OTpe3Kax.™

HpOBOIlI/ITb IMOCTPOCHUSA C ITIOMOUIBIO IMUPKYJIIA U JIMHEWKH C

U TeopeMa o Cpennsist nuHuA TpeyrojabHUKa. Tpanenus, e€ cpeaHss TMHUSL. WCIONb30BaHUEe  Teopembl  Dajeca U TEOpPEMbI O
NPONOPIUHOHANLH | *[IpomopMOHATBHBIE  OTPE3KH,  IMOCTPOSHHE  YETBEPTOTO |IMPOMOPIMOHAIBHBIX ~ OTpe3KaX,  CTPOUTH  YCTBEPTHI
BIX OTpe3KaXx, MIPOTIOPIIMOHAITLHOTO OTPE3Ka. MPONOPIIMOHATIFHBIA  OTPE30K C OMOPOH Ha 3PUTEIHHYIO
noa00HbIE CaoiicTBa IIeHTpa Macc B TPEYrOJIbHHKE. HATJISTHOCTb.

TPeyroJbLHUKH [lomoOuele  TpeyrompHUKH.  Tpum  mpusHaka  nojo6us | HaxoauTs mo1o0HbIe TPEYTOIbHUKY HA TOTOBBIX YepTekKax C
(15 ) TpeyroibHUKOB™>. [IpakTHYeckoe MprUMEHEHNE. YKa3aHUEM COOTBETCTBYIOIIMX TIPU3HAKOB TOMOOUS TpH

HEOOXOUMOCTH C BU3yaJIbHOM OIOPOH.
Pemath 3aaum Ha MOMOOHBIE TPEYTOJBHHUKH C TOMOIIKIO




CaMOCTOSATENIFHOTO TIOCTPOCHHS YepTeX el W HaXOXKICHUS
NOMOOHBIX ~ TPEYrOJbHUKOB  TPH  HEOOXOAMMOCTH  C
HaIlpaBJAOIIECH TOMOLIBIO.

IIpoBoauTh J0KA3ATEJBCTBA C HCIIOIB30BAHUEM MPU3HAKOB
HoA00MsT HECIOXKHBIX T€OMETPHUYECKHX 33/1a4 C OIOpOH Ha
QITOPUTM YUEOHBIX JCHCTBHMA.

IIpuMeHATH  TOJyYEHHbIE  3HAHUS  NPU  PEHICHUH
reOMETPUYECKUX M MPAKTUUECKHX 3a/1a4 PH HEOOXOTUMOCTH
C HAIpPaBIISIONIEH MOMOIIBIO.

3HAKOMHTBCS ¢ HCTOPHeii pa3BUTHUS TEOMETPHUU.

ILomaasn.
Haxo:xnenue
nJjioiuaaei
TPEYroJbHUKOB

U MHOTOYTOJIbHBIX
¢uryp. Ilnomwaaun
nox00HbIX (puryp
(14 )

[TonsTre 06 001IEH TEOPHUH TIIIOMIAIH.

@opMynbl s TUIOHIAAM TPEYroJbHUKA, MapajiesiorpaMmma.
*OTHOIIIEHUE TIIOMAACH TPEYTOJIBHIUKOB ¢ OOIIMM OCHOBAaHHEM
WA 0011l BEICOTOM.

Brruucnenue miuomianel CiaoXHBIX QUTYp yepe3 pa30oueHue Ha
YacTH U JIOCTPOCHHE.™

[Tnomanu ¢uryp Ha kieTyaToit Oymare.

[Tnomanu nogoOHeIX Quryp. Beraucnenue miomaaei. 3agauu ¢
MIPaKTUYECKUM cojepkaHueM. *PeleHue 3aiady ¢ MOMOIIBIO
MeTO/ia BCTIOMOTaTeIbHOU TUTOIIaIu.*

OBJjaieBaTh NMEPBUYHBIMHU MpeACTaBJIeHHIMU 00 0OmmIeH

Teopuu Iomaan (Mepel), ¢GopMyJIHPOBATH CBOICTBa
IO/, BBISICHATh MX HAIJISIIHBIA CMBICTL.

[Mpumenste  QopMmynsl  IUIOIAAM  Mapajuiesorpamma,
TPEYrojbHUKa, Tpaleuud C ONOpOMl Ha CIPaBOYHYIO
UH(pOpPMAIIHIO.

IIpumensaTb dbopmyIbl Iouaiu BBIITYKJIOTO

YETBIPEXYTOJIBHUKA YEPE3 JIUArOHAIM U Yrojl MEXIy HUMH C
OTIOPO# Ha CIIPaBOYHYIO0 MH(POPMAIIHIO.

Haxoautp mnomanu ¢uryp, n300paxEHHbIX Ha KJI€T4aTOU
Oymare, HCII0JIb30BATh Pa30ueHNe Ha YacTH U JOCTPOCHHUE.
Pa30upats npumepbl HCIIOJIB30BaHUS BCIIOMOIATEILHON
IUIOLIA/IN JJIs PELICHUS] TEOMETPUUECKUX 3a/1ad.

Haxoaute miomag noAoOHBIX ¢uryp ¢ omopoil Ha
CIpaBOYHYIO HH(pOpMaLHIO.

BoruncasTe mwiomanm pa3auyHbIX MHOTOYTOJIBHBIX (QUTYD.
Pemarts 3a1aum Ha MI0AAb C MPAKTUYECKUM COJEpKAHUEM

IIOCJIC COBMECTHOI'O aHAaJIM3a.

Teopema
ITudgaropa n
Ha4aJ1a
TPUTOHOMETPHH
(10 w)

Teopema Iludaropa, e€ 10Ka3aTeNLCTBO
Ooparnas Teopema [Tudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (QYHKIMI OCTpOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHUS B IPSAMOYTOJbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
CooTHOmeHH  MEXIy  CTOPOHAMM B IPSIMOYTOJbHBIX

U TPUMCHCHHUC.

®opmynupoBath Teopemy lludaropa, ucmosib3oBaTh €€ B
[IPAKTUYECKUX BBIYUCIICHUSIX.

Brnanets NOHATHUSAMU TPUTOHOMETPUUECKUX (PYHKLIUNA OCTPOTO
yIila, IPOBEePATh UX KOPPEKTHOCTb.

BeiBoauTh TPUTOHOMETPUUECKHE COOTHOILIECHUS B
IPSIMOYTOJIBHOM TPEYTOJIBHUKE C OINOPOM Ha CHPAaBOYHYIO




TpeyroiabHuKax ¢ yriaamu B 45° u 45°%; 30° u 60°.

UH()OpPMAIIHIO.

HccaenoBarb  COOTHOIIEHUS ~ MEXAY  CTOpDOHaMU B
IIPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HarnpaBIsIOIIEH TOMOIIBIO.

Hcnoan3zoBarh  GopMynbl  NpUBEIEHUS U
TPUTOHOMETPHUYECKOE TOXKIECTBO JISI HAXOMKICHHS
COOTHOUICHUH MEXIY TPUTOHOMETPHUYECKUMHU (YHKIUSIMU
pPa3NUYHBIX OCTPBIX YIJIOB C OMNOpPOM Ha CIPaBOYHYIO
HH()OPMALIHIO.

IIpuMeHSITH MMONYYCHHBIC 3HAHUS M YMEHHUS TPU PCIICHUH
MPaKTUYECKUX 3a1a4 (Ipu HEOOXOIUMOCTH C OMOpOW Ha
QJITOPUTM IIPABUJIIA).

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUH.

OCHOBHOC

Yrasl B Bnucannble U LeHTpanbHBIE YIJIbI, YTOJl MEXAY KacaTelbHOW U | DOpMYJMPOBATHL OCHOBHBIE ONPEICICHUS, CBS3aHHBIE C

OKPYKHOCTH. XOpJI0i. yrjlaMd B Kpyre (BIIMCAHHBINA YTOJ1, IEHTPAIBHBIN yro).

Bnucannbie VYTribl MEXIy XOpAaMH B CEKYITUMHU. HaxoauTth BHHCaHHBIC YIJIbl, OMUPAIOIIMECS HA OJIHY IYTY,

U ONMCAHHbIE Bnucannbie 1 onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMMCJIATD YIJIbl C TOMOIIBIO TEOPEMBI O BIIUCAHHBIX YIJIaX,

YeThIPeXyroJbHUK |cBOMcTBA. IIpuMeHeHMe STHMX CBOWMCTB TMpPH  PEIICHUU |TEOPEMBl O BIHCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U T€OMETPUUYECKHX 3aJ1au. HEHTPAIHLHOM YIJIE TPU HEOOXOJUMOCTH C BU3YAIbHOU

KacareabHble B3anmHOe pacnonoxeHue IByX OKpyxkHoctei. Kacanwue | omopoil.

K OKPY’KHOCTH. OKPY>KHOCTEM. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U OMTUCAHHBIC YETHIPEXYTOJILHUKH, BBIBOAUTH UX

OKPYKHOCTeM CBOICTBA U IPU3HAKH MOCJIE COBMECTHOI'O aHAIU3a.

(13 9) Hcnoab3oBaTh 3TH CBOMCTBA M NPHU3HAKH IPU PEHICHUU
3a1a4.

IHoBTOpEHUeE, [ToBTOpEHNE OCHOBHBIX TOHSTHNM U METOAOB KypcoB 7 u 8 |PemaTsh 3agaum Ha TMOBTOPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00001meHue KJ1accoB, 0000I1IeHNE 3HAHU. MEXYy Pa3IuYHbIMU YaCTSMHU Kypca.

3HAHMH

(4 1)

9 knacc (He MeHee 68 u)




Ha3Banue
pa3nesa (TeMbl)
Kypca (4uciao

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI J€ATCJIbHOCTHA oﬁyqaloumxca

4acoB)
Tpuronomerpusi. | OnpejeneHne TPUrOHOMETpUYECKUX (QyHKIMA yrioB or 0° 10| @opMyJHpoBaTh  ONpeAeJeHHs]  TPUTOHOMETPHUIECKHUX
Teopembl 180°. KocuHyC ¥ CHHYC OPSMOrO M TyHOro yria. Teopema|(DyHKIHM TYIbIX W HPAMBIX YIJIOB C BH3YaIbHOM OIOPOIL.
KOCHHYCOB H KocuHycoB. (O000méHHas) Teopema cuHycoB (¢ panuycom | DopMyaupoBaTh TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKpYyXHOCTH). HaxoxieHue UIMH CTOPOH U BEJIMYMH | pallyCOM OIHUCAHHOMN OKPYKHOCTH).
Pemenue YIJI0B TPEYTOJIbHUKOB. Pemath TpeyroiabHUKM C OMOPOH Ha alropuT™M Y4eOHBIX
TPeyroJibHUKOB ®opmyna MmIomaal TPEYrojJbHUKA Yepe3 JABE CTOPOHBI U YIoJ | JeHCTBUI.
(16 9) Mexy HumMu. PopMmysa mIomaan 4eTbIpEéXyrojbHUKa yepe3 ero| Pemars  nmpakTudeckue  3aJadd, CBOAsiliMecsl K
JUAroHaJIM U yroj MKy HUMHU. HAXOKICHUIO PAa3JIUYHbIX 3JIeMEHTOB TPEeyroJbHUKA.
[TpakTHyeckoe MpuMeHeHNe JOKa3aHHBIX TEOPEM.
IIpeoopa3zoBanue | *IlonsTHE O MpeoOpa3zoBaHUM TOAOOUS. OcBauBartsp MOHSITHE npeoOpa3oBaHus no00usL.
noaoousi. CoOTBETCTBEHHBIE HJIEMEHTHI OJJOOHBIX (UTYD. HccaenoBath OTHOIIEHUE JTUHEHHBIX 3J€MEHTOB QUIYp MpU
Merpuyeckue Teopema o0 mnpousBeneHUH OTPE3KOB XOpJ, Teopema o |mnpeodpasoBanuu nojaodus. Haxoaurs npumepsl nonodus B
COOTHOILIICHUS B IIPOU3BENCHNN OTPE3KOB CEKYIIMX, TEOpEMa O KBaApaTe | OKPYKarOUIEH NEHCTBUTEIBHOCTH.
OKPY’KHOCTH KacarenbHOU. [I[puMeHeHne B pellieHny reOMEeTpUUEcKHX 3a/1a4.™ | *BbIBOAMTL METpHUYecKre COOTHOILEHUS MEXIY OTpe3KaMu
(10 9) XOpH, CEeKyIMX M KacaTelbHBIX C HCIOJIb30BaHUEM
BIMCAaHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.
Pemarp reomerpuyeckue 3ajadyd M 3a7adyd U3 PEATbHOU
YKU3HU C UCTIOJIb30BAaHUEM ITOI00HBIX TPEYTOJIbHUKOB.™
BexTopsl OnpeneneHne BEKTOPOB, CIOXEHHUE M Pa3HOCTb BEKTOPOB, | MCmoOb30BaTHL  BEKTOPHl Kak HANpPaBIEHHBIE OTPE3KH,
(12 v) YMHOXEHHE BEKTOpa Ha YHCIIO. HCCIIe10BATh TEOMETPUUECKUN (mepemerniieHue) u

Pu3HYECKUl 1 TEOMETPUUYECKHI CMBICT BEKTOPOB.

PasnoxkeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTOpa.

CkansgpHOe MNpPOU3BENCHHE BEKTOPOB, €ro IMPUMEHEHHE s
HAaxO0’KJICHUs JUIVH U YIJIOB.

Pemrenne 3a1a4 ¢ NoMOIIBbIO0 BEKTOPOB.

[IpuMeHeHHEe BEKTOPOB I peILIeHUs 3a4a4 KUHEMATUKU H
MEXaHUKH.

¢busnyeckuil  (Cuiia) CMBICIBI C Omopol Ha
BOITPOCHBIN TUIAH.

3HaTh omnpegejJeHMsi CyMMbl U Pa3HOCTH  BEKTOPOB,
YMHOKEHUS BEKTOpA Ha 4HCIIO, HCCI1e10BATh
reOMEeTPUYECKUN U PU3NUECKHI CMBICIIBI 3TUX ONEpaIui.
Pemars reomerpuyeckue 3aJaud  C  MCIOJIb30BaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOD 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

Hcnoas3oBaTh CKaJIsIpHOC MMPOU3BCACHUC BCKTOPOB,

BEKTOPOB




BBIBOJUTH €r0 OCHOBHBIE CBOICTBA.

BbIuucasTh CyMMy, pa3HOCTh U CKAJSIPHOE INPOU3BEICHHE
BEKTOPOB B KOOP/IMHATAX.

IIpumeHsTL CKaNsSIpHOE MPOU3BEIACHUE ISl HAXOXKIACHUS
JUIMH U YTJIOB.

JexapToBbI JlexapTOBbI KOOPAMHATBI TOYEK HA IIJIOCKOCTH. OcBauBaTh NOHSITHE IIPSIMOYTOJIBHON CHUCTEMbI KOOPJMHAT,
KOOPAMHATBI Ha| *YpaBHeHue npsMoi.* YrioBoil KO3(QUIIMEHT, TaHT€HC YIJIa | 1eKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAaKJIOHA, apaJulelIbHbIE U MEPIICHIUKYIISIPHBIC IIPSIMbIE. HccaenoBarb ypaBHEHHE NPSIMOM U OKPYKHOCTH C ONOPOM
(99 VYpaBHeHHne OKpyx)HOCTH. HaxoxkaeHue KOOpAMHAT TOYEK | HA BOIPOCHBIM IUIAH.
MepECeYECHUS] OKPYKHOCTH U MPSIMOM. Haxonuthb LeHTp U paguyc OKpY>KHOCTHU 110 €€ YPABHEHHUIO.
Meroa KOOpAMHAT MPHU PELIEHUH TEOMETPUUYECKUX 3a/au. PemiaTh 3agaum Ha HAXOXKJACHUE TOYEK NIEPECEUCHUS TPSIMBIX
Hcnons3oBanne MeToa KOOPAMHAT B IIPAKTUYECKHUX 331a49ax Y OKPYKHOCTEH C IIOMOIIBIO METOAA KOOPINHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduumenta npsmoit
IpU PEIICHUH 3ajad, sl ONpPENeNCHUs PacHOJIOKEHUs
IIPSIMOM.
IIpuMeHATH KOOPAMHATHI MPU PEIICHUU T€OMETPUUYECKUX U
IIPAKTUYECKUX 3aJad, JUId IOCTPOCHMSI MAaTEMaTHYECKHX
MoJIesIel pealibHbIX 3a/1a4 («METO/ KOOPJHHATY).
IHosab3oBaTbest  [UII  IOCTPOCHHST W MCCIEIOBAaHUMN
1M (POBBIMU pECYpCaMHU.
3HAKOMMTBCS € HCTOPHEN Pa3BUTHUS T€OMETPUN
IIpaBuiabHbIE IIpaBuibHBIE MHOIOYIOJIBHMKHM, BBIUHCICHUE HX DIJIEMEHTOB. | DOpMY/IHpPOBATH OlpesieIIeHUE MPaBUJIbHBIX




MHOT0YTOJIbHUKH.
Jduuna
OKPYKHOCTH U
IJI0IIAIb KPYra.
Boruucienune
nJjoniaaei

(89)

Yucino m M AnuHA OKpPYXKHOCTH. J{TMHA Jyrd OKPYKHOCTH.
Pannannas mepa yria.

[Inomany kpyra M €ro 3JI€MEHTOB (CEKTOpa U CETMEHTA).
Beruncienue miomanei Gpuryp, BKIFOUYAOIUX 3JIEMEHTHI Kpyra.

MHOT'OYTI'OJIbHUKOB, HAXOAMThb UX 3JIEMEHTHI.
ITonb30BaTBCHA MOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM
C INOMOIIBI0 IPABHIBHBIX MHOIOYTOJIBHHKOB, ONpPeAeasTh
YUCIIO T, AJMHY 1yTU U paluaHHyI0 Mepy yria o o0pasity.
IIpoBoauTh Mepexoa OT paJlaHHON MEpHI yria K IpaJyCHOU
¥ Ha000pOT IO BU3YaJIbHOU OIope.

OmnpeaensaTe 110116 KPyTa.

BoiBoauTh GopMyJibl (B TpayCHOW U PaIMaHHOW Mepe) s
JUIMH JyT, IJIOIIAJAEHd CEKTOPOB M CETMEHTOB C OIOpOM Ha
BOIIPOCHBIH IUIaH.

Boruncasite miuomanu  ¢Guryp, BKIHOYAOLMX 3JIEMEHTbI
OKPYKHOCTH (Kpyra) ¢ OHOpOH Ha CIIPaBOYHYIO HH(POPMAILIHIO.
HaxoauTth 1uromany B 3aa4ax peajlbHOM KU3HHU.

JIBHKeHHNSA
IUVIOCKOCTH
(6w

*TloHsiTHE O ABUYKEHUHU IIOCKOCTH.

[TapanienpHblil nepeHoC, TOBOPOT U cuMMeETpHsi. OcH U LIEHTPBI
CUMMETPHH.

[Ipocreiimume npuMeHEHUs B peIeHUHN 3a7a4™.

Pa3oupars  mpumepsl,  WUIIOCTPUPYIOLIUE
JIBUJKEHHSI, LICHTPOB U OCEH CUMMETPHH.
®opMyJIMPOBaTh ONPEICICHUS NapaUIEIbHOIO IEPEHOCA,
IIOBOPOTa M OCEBOM CHMMETPHUH C BHU3YAJIbHOM OIIOPOM.
HaxoauTh HEmoBHXHbBIE TOUKU IO 00pas3ily.

HaxoauTthb 1IEHTPBI U OCU CUMMETPUI IpOoCcTeHINX GUryp mno
o0pasiry.

*TIpuMeHATHL TMapajljiesIbHbIIl NEPEeHOC U CUMMETPHUIO NpU
peLIeHUH T€OMETPHUECKUX 3a/1au (pa3ouparh MpUMEPBI).
Hcnonb3oBaTh 1 MOCTPOEHUS U UCCIIeN0BaHUN LU(POBBIE
pecypcbL.*

IIOHATHA

IToBTOpEHUe,
000011IeHHE,
CHUCTEMATH3AI U
3HAHMH

(7 1)

[ToBTOpEHNE OCHOBHBIX TOHATHH M METOJIOB KypcoB 7—9
KJaccoB, 0000IIeHre M CUCTEMATH3aIs 3HAHUH.
[Ipocreiime reomerpuueckue (QUIYPHI M HX
N3mepenne reoMeTpuuecKix BEIHUMH.
TpeyronbHUKH.

[TapanienbHble U EPHIEHAUKYISPHBIE IPSIMbIE.
OxpyxHocTh U Kpyr. ['eomeTpuueckue nocrpoeHus. Yrisl B
OKpy)XHOCTH.  BmucaHHble U ONUCaHHbIE  OKPYKHOCTHU

CBOICTBA.

OnepupoBarh NOHATHUAMM: QUTypa, TOUKA, MpsAMas, yroi,
MHOTOYT'OJIbHUK, PaBHOOEAPEHHBI UM  PaBHOCTOPOHHUMN
TPEYrOJIbHUKH, MPSIMOYTOJIbHBIA TPEYTONbHUK, MEAMAHA,
OuccekTpuca M BBICOTa TPEYTrOJIBHUKA, MapajjiesiorpamMm,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYKHOCTb,
KacaTelbHasl; paBEHCTBO U M0j00KMe QUryp, TPEYroIbHUKOB;
NapajuIeIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXIYy TMPSMBIMH, CHMMETPHUSI OTHOCHUTEIBHO TOYKH U




MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCT.
YeTbIpEXYroOJIbHUKH.
YEThIPEXYTOJIbHUKU.
Teopema [Tudaropa u Hayana TpuronomeTpuu. Pemenue o0mmx
TPEYTrOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus mnockoctu. [mkenus. [logooue. Cummerpus.
[Tnomans. Beraucnenue mnomazei. [lnomaay nogoOHbIX GUryp.

Brmcannsie u OIIMCaHHBbIC

IpsIMOM; JUIMHA, PpAcCTOSHUE, BEIMYMHA YyIia, IUIOIIAlb,
HEpUMETP.

Hcnonb3oBath  (opmyabl: mnepumeTpa U IUIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTU M IUIOIIAJU KpYra,
00BEMa MPSMOYTOJILHOTO MapaljIesIeuIea.

OnepupoBaTh MNOHATHAMHU: TMPSMOYrOJIbHAs  CUCTEMa
KOOpJMHAT, BEKTOp; MCHOJAb30BAaTh OSTU TMOHATHS IS
IIPEJICTaBICHNs] JaHHBIX U PEUIEHMs 3a/1ad, B TOM 4YMCIE U3
JIPYTUX y4eOHBIX MIPEIMETOB.

Pemiars 3agaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
WJUTFOCTPALIMIO CBSI3€M MEXAY Pa3juyHbIMM YacTIMH Kypca.
Bri0upars MeTOx 1715 peIIeHUs 3aa4H.

PemiaTnb 3aga4m 13 IIOBCETHEBHOM KU3HMU.

JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH.
Bekrtopsl Ha tuiockoCTH.

[Ipu pa3paboTke paboyell mporpaMMmbl B TEMAaTUYECKOM IUIAHUPOBAHMHM YYTEHBI BO3MOKHOCTH HCHOJb30BaHMS
ANEKTPOHHBIX  (IUGPOBBIX)  00pa30BATENbHBIX  PECYpPCOB,  SBISIIOLIUMXCS ~ Yy4€OHO-METOAMYECKMMHU  MaTepuajaMu
(MyJIbTUMEIUUHBIE TPOTPaMMBbl, JJIEKTPOHHbIE YYE€OHHWKM W 33Ja4YHHUKHU, OJJIEKTPOHHbIE OWONMOTEKH, BUPTYaJbHBIE
1ab0paTOpUr, UTPOBBIE MPOrPaMMBbl, KOJUIEKIIMU LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIONB3YEMBIMU J1JI1 OOYUEHUS U
BOCIMTAHUS PA3JIMYHBIX TPYIN IOJIb30BATENEH, MPEICTAaBICHHBIMU B 3JEKTPOHHOM (LM(PPOBOM) BUAEC U peaIU3yIOLIUMU
aunaktuueckrue Bo3MoxkHocTH UKT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 0Opa30BaHUU.
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