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IHosicHuTe1bHAA 3aNMCKA

['eomeTpus Kak OIMH U3 OCHOBHBIX PA3/€JOB LIKOJBHOM MaTeMaTHKH, UMEIOIUN CBOEH
IEeNbI0 00ECIeYnTh M3YYE€HHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacrooKEeHUe, ONUPAECTCd Ha JIOTMYECKYH0, JOKa3aTEeNbHYI JMHUIO. [[eHHOCTh u3ydeHus
TeOMETPUH Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs 3aKII0YAETCS B TOM, YTO 00yJarOLIHiACs
YUUTCS TPOBOJAUTBH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMYECKUE YMO3AKIHOYCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccyXIeHHs «OT MPOTUBHOTO», OTJINYATh CBOICTBA OT NMPU3HAKOB, ()OPMYJINPOBATH OOpaTHbIE
YTBEPKJICHHUSL.

Bropoil 11e51b10 U3ydeHus: TEOMETPUU SIBIISIETCS MCIOIb30BAaHUE €€ KaK MHCTPYMEHTA IIPU
pElIEHUM KaK MAaTeMaTU4eCKUX, TaK M IPAKTUYECKUX 3a]ad, BCTPEHAIOLIUXCS B pealbHOU
KU3HU. OOydaroluiicss OMKEH HAy4dMThCs OINPENENUTh I'€OMETPHUECKYI0 (QUrypy, ONUCATh
CJIOBaMH JAHHBIA 4epTEX MM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIBHOTO y4dacTKa, pacCuuTaThb
HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOrO Kabenst win TpeOyeMble pa3Mepbl Tapaxa Jyis
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BHIUYMCIUTENbHAS JUHUS B W3YYEHHH I€OMETPHH.
[lpu pemeHun 3agady  MPaAKTHUECKOro  Xapakrepa OOy4aroIIMHCS  y4UTCSl  CTPOMTH
MaTeMaTUYeCKUe MOJENN pEeAJbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYMCIEHUS U
OLICHMBATh aJI€KBATHOCTb ITOJIYYEHHOT'O Pe3y/bTaTa.

Kpaitne BakHO MOAUYEPKHUBATH CBSA3M TE€OMETPUU C JPYTUMH Y4eOHBIMU IpEIMETaMH,
MOTHUBUPOBaTb  MCIIOJIB30BaTh  ONpEIENCHHs TIeOMETpPUYECKUX GUIryp U TOHATHI,
JIEeMOHCTPUPOBATH MMPUMEHEHHE MTOTYYSHHBIX YMEHUH B (pU3MKe U TEXHUKE. DTU CBSA3M HanboJee
APKO BUIHBI B TEMaX «BEKTOPBI», KTPUTOHOMETPUYECKUE COOTHOLICHUS», «METOJ KOOPIANHAT» U
«reopema mudaropa.

VY4eOHbII Kypc «€OMeTpHus» BKIIOYAET CIEAYIOIIME OCHOBHBIE DPa3/ieNbl COAEpKaHUS:
«reoMeTpudeckue (GUTypbl M WX CBOHCTBa», «HM3MEpEHHE T'EOMETPUYECKUX BEITUUYHUHY,
«J€KapTOBbl ~ KOOpAMHATBI HAa  IUIOCKOCTH»,  «BEKTOPBD»,  «IBHXKEHHUS  IIJIOCKOCTH»,
«peoOpa3zoBaHUs TOIO0US.

IpuHuunsl peajuszanun padodeil MporpaMmMbl

[lpn peammzanuu npuHOMNA AupGEpeHINPOBAHHOTO (MHIMBHIYAIFHOTO) IIOAXO0Aa B
oOyuennn maremaruke odydaronmxcs ¢ HOJA HeoOXoauMo yuuTBHIBaTh YPOBEHb PA3BUTHS Y
HUX MAaHYaJIbHBIX HAaBBIKOB. YUHMTEIh B Tpolecce OOy4YEHHUS OIpeIesieT BO3MOXKHOCTH
yUYaIIUXCsl BBITMOJHATH MMCbMEHHbBIE PA0OTHI, MOJIb30BATHCSI MATEMAaTHIECKUMU HHCTPYMEHTAMH
B IPOIIECCEe IOCTPOCHMS T'€OMETPUYECKUX (UIYp M HM3MEPUTENbHBIX omepanuii. Tak ke B
nporecce OOy4eHHsS MaTeMaTHKe, YYHUTENI0 HEOOXOAMMO YYHUTHIBATH YPOBEHb U KadyeCTBO
pa3BUTHE YCTHOH peun oOydaromuxcs. [Ipy HemocTaTouHOM YpOBHE €€ pa3BHTHS HEOOXOAUMO
UCTIOJIB30BaTh TAKHUE METOJBI TEKYILEro M MPOMEKYTOYHOTO KOHTPOJISl 3HAHUH 00yJaromuxcs,
KOTOpbIe OBl OOBEKTMBHO IMOKA3bIBAM PE3yJIbTaTHBHOCTE WX OOydeHHs. BkioueHHs
00yJalomMXcsi B NPOEKTHYIO M Y4eOHO-HCCIIEIOBATENBCKYIO JAEATENbHOCTh, IPOBEICHUS
HaOJIOIEHUI W SKCIIEPUMEHTOB, B TOM YHUCIIE C HCIIOJIb30BaHHEM Y4eOHOTro J1abopaTopHOTO
obopynoBaHusi, IHM(GPOBOro (AMEKTPOHHOTO) U TPAAWIUOHHOTO W3MEPEHHs, BKIIOYas
OTIpe/ielIeHne MECTOHAXOXKJICHHsI, BUPTYaJbHBIX JTa0OpaTOpHii, BEIIECTBEHHBIX U BHPTYAIbHO-
HATJSHBIX MOJIENEH, U KOJUIEKIIMHA OCHOBHBIX MaTeMaTHIeCKNX OOBEKTOB.

OOyuatomyiecss C JABUraTeNbHBIMH HApYIICHUSIMH HWCHBITBIBAIOT Pl TPYIHOCTEH B
npouecce 0oOydeHHs MareMaTtuke. MOTOpHBIE HapyHIICHHS OTIPaHWYMBAIOT CIOCOOHOCTH K
OCBOCHHMIO TPEIMETHO MPAKTHUYECKOW JESITeIbHOCTH. OITO TPUBOJUT K TOMY, UTO
dopMupyronecss 3HaHUS W HABBIKM  SBISIIOTCS  HENPOYHBIMH,  ITOBEPXHOCTHBIMH,
(¢parMeHTapHBIMH, HE CBSI3aHHBIMH B enuHylo cucremy. OOHapy>KMBAlOTCS TPYAHOCTH B
(GOpMUPOBaHNY MPOCTPAHCTBEHHBIX M BPEMEHHBIX TPE/ICTABICHHUI, CYETHBIX OIEpaIuii, padoTe
C TeTpajplo, YYEeOHMKOM, CIOCO0ax 3amucd NOpPUMEPOB B  CTOJNOHMK, COOJNIOIEHUEM
opdorpaduyeckoro pexxuma.



Ha ypokax maremarmku, oOydatomnuecs ¢ HOJIA UCHBITBIBAIOT OCOOEHHBIC TPYIHOCTH
IIPU BBIMOJTHEHUH PUCYHKOB, UYepTexkel, rpaduKoB, Tak Kak UM TPYAHO OJHOBPEMEHHO JIepKaTh
KapaHJall ¥ JIMHEWKY, MO3TOMY WM O0O0s3aTEIbHO TpeOyeTcs MOMOINL B3pPOCIOTO (YIHUTEs,
accucrtenta). Ooyuaromemycsi ¢ HOJIA OviBaeT mporie Ha)kKaTHeM KJIaBUII BBITIOJHUTD YEPTEK
Ha KOMIIBIOTEPE, YEM ITO ClieJIaTh C MOMOIIBIO KapaHaama u JuHerku. Ooyqatommmes ¢ HOJA
JIOCTaTOYHO TSKEJIO OCBaMBAaTh BBOJI MaTeMaTHMYECKHUX CHMBOJIOB, HallpuMep, OOBIKHOBEHHBIX
TpoOeii.

Ecnu y oGyuaromerocsi ecTb HapylieHdus (QyHKUHUNA PyK, TO T€OMETPUYECKUN MaTepuai
MOXKHO paccMaTpuBaTh O0030pHO, 3aJa4d, CBSI3AHHBIE C IOCTPOCHHEM, MPOIMYCTHUTh.
BupryanpHas maboparopus 1Mo maTeMaTuke, Hampumep, Ha turatrpopme MOUI (POII) maer
00yJarIUMCsl BO3MOKHOCTD BBITIONHSATH TIOCTPOSHUE TEOMETPUIECKUX (DUTYpP Ha TUIOCKOCTH U
B IIPOCTPaHCTBE, paboTaTh C KOOPAMHATHOM IIIOCKOCTHIO. Boiblnoe BHMMaHHE HEOOXOIMMO
oOpaiate Ha IPAKTHYECKYIO HAMPABICHHOCTh OOYUYCHHSI MaTEMAaTHKE, & IMEHHO: a) H3MEPEHUe
NEepUMETPOB M IUIOMIaJeii; ©) BBHIYMCIUTENbHbIE HAaBBIKM, B TOM YHCIE€ U C MOMOUIBIO
KaJIbKYJIATOPA.

OmHoit u3 ocobeHHocTel paboThl ¢ oOydaromumucs ¢ HOJIA sBisercs To, 4TO UM
HE0OXOoAMMO OOJIbIlle BPEMEHHU JJIS BBITIOJIHEHHUS 3aJaHUM, YeM 3J0pPOBBIM O0O0YyYarOIUMCH,
MO3TOMY JJIsi KOHTPOJIS 3HAHUMN JTydllle UCTOIh30BaTh 33J1a4l Ha TOTOBBIX YepTekKax, 3a/laud, B
KOTOPBIX yXK€ HarleuyaTaHO YCJIIOBHE M HAYaj0 PEIICHUs, a 00yJarolIMMCsI OCTaETCsl €r0 TOJBKO
3aKOHYUTH WJIN BBITIOTHUTD

TECTOBBIE 3amaHus. llepen KOHTPOJBHBIMH paboTamMu HEOOXOIUMO TPOBOJUTH
o0oOmarome ypoku mo Teme, Tak kak y oOyuatomuxcs ¢ HOIA oTrMewaroTcsi HEAOCTaTKU
pa3BUTHS TAMSTH, OCOOCHHO KpaTkoBpeMeHHoi. OO0o0O0maronyue ypokd HaloT BO3MOXKHOCTH
CKOHIIEHTPUPOBATh BHUMaHNE Ha OCHOBHBIX YIPaKHEHUSIX, BBEJICHHBIX B KOHTPOJIbHYIO padoTy.

XapakTepucTuka 0co0bIX 00pa3oBaTebLHbIX NOTPeOHOCTEH 00yuaromuxcsa ¢ HOJA

Oco0pble 00pa3zoBaTenbHBIE MOTPEOHOCTH y OOYYAIOUIMXCS C HApYIICHUSMH OINOPHO-
JBUTATENILHOTO ammapara 3aJaloTcsi crnenuu(ukoil JBUTATEIbHBIX HapyHIeHHH, a Takxke
cnenrn (UKo HapyIIeHHUs ICUXUIECKOTO Pa3BUTHSI, U OMPEACISIIOT 0COOYIO JIOTHKY TOCTPOCHHUS
yuebHoro mporecca. Hapsimy ¢ 3TUM MOXXHO BBIIEIHTH OCOObIE IO CBOEMY XapakTepy
NOTPeOHOCTH B O0yUSHUH MaTeMaTHKe, CBOMCTBEHHBIE BceM oOydarommmcs ¢ HOJIA:

— He0OXO0JIMMO HCIIONIb30BAHKE CIEIUANBHBIX METOJIOB, MPUEMOB U CpelCcTB 00ydeHus (B
TOM YHUCJIE€  CHEUUAIU3UPOBAHHBIX  KOMIIBIOTEPHBIX W  ACCUCTUBHBIX  TEXHOJOTHH),
o0ecreunBaroIuX pealn3aluio «OOXOAHBIX MyTel» OOyueHHUs; HCIOJIb30BaHHE BUPTYAIbHON
MaTeMaTHYECKOH JTabopaToOpHH.

— HaIJIATHO-JIEHCTBEHHBIN, TPEIMETHO-IIPAKTUUECKUN XapakTep 00y4eHHs] MaTeMaTHuKe 1
YIPOILEHNE CUCTEMBI YUeOHO-TI03HABATENbHBIX 3ajay, pEeLIaeMbIX B Ipoliecce 00y4eHus;

— crmeuuanbHOoe OOydeHHE «IepeHocY» CHOPMUPOBAHHBIX MAaTEMAaTUYECKUX 3HAHUU U
YMEHHI B HOBBIE CUTYAIIUW B3aUMOJICVCTBHUS C ICCTBUTEIBHOCTHIO;

— clenuanbHas TOMOIIb B Pa3BUTHU BO3MOXKHOCTEH BepOajdbHOW U HeBepOanbHON
KOMMYHHKAIMU Ha YPOKaX MaTEMaTUKH;

— KOpPEKIIMS IPOU3HOCUTEIBHON CTOPOHBI pEYU; OCBOCHHE YMEHHS UCII0JIb30BaTh PEeUb M0
BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYyallUii;

— obecrnieyeHne 0coO0i MPOCTPAHCTBEHHOW UM BPEMEHHOW OopraHH3aluu 00pa3oBaTeIbHON
Cpelibl;

— MaKCHMaJIbHO€ paclIupeHre 00pa30BaTENbHOTO MPOCTPAHCTBA — BBIXOJ 3a Mpeaesbl
00pa30BaTEeIbHOTO YUPEXKJIEHUS IpU PpEUIeHMM MaTeMAaTUYeCKUX 3a/ad U  BBIIOJHEHUU
MPOEKTHBIX PaboT.

— HCIONIb30BaTh QJITOPUTMBI JEHCTBHH Tpu pemieHnn oOyudatommmu ¢ HOJIA
ONpENIETICHHbIX THUIIOB MAaTEMaTUYECKUX 3a/Jad, B TOM YHCIE€ B MPOLECCE BBINOJHEHUS
CaMOCTOSITENTbHBIX paboT.



Conep:xxanue 00y4eHusi

HavanbHblie nonatus reomerpuu. Touka, mpsimasi, OTpe3oK, Jyd. Yroi. Bunbl yrios.
BeptukanbHele W cMexXHBIE yribl. buccektpuca yrna. JlomaHas, MHOTOYTrOJbHUK.
[TapannenbHOCTb U EPHEHIUKYISIPHOCTD NMPSAMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMETpHH. [Ipumepsl cuMMeTpun
B OKPY’KaloIlleM MUpE.

OcHOBHBIE TIOCTPOCHHSI C TOMOIIBIO MHMPKYIs M JHUHEWKH. TpeyroiapbHUK. Bricora,
MearaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W IpU3HAaKd paBHOOEAPEHHOro TpeyrojapHuka. Ilpu3Haku paBeHCTBa
TPEYroJIbHUKOB.

CBolicTBa M NpU3HAKKU MapajUiedbHbIX NpsiMbIX. CymMMa YIJIOB TpeyrosibHHKa. BHemiHue
YTJIbI TPEYTOIbHUKA.

[IpssmoyromnbHbIii  TpeyrosbHUK. CBOWCTBO MEIUaHbl HPSIMOYTOJIBHOTO TPEYroJibHUKA,
npoBeNEHHOW K rumnoreHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJNBHBIX TPEYrOJbHUKOB.
[IpsiMmoyroiabHBIN TPEYTroNbHUK C YoM B 30°.

HepaBeHncTBa B reoMeTpHH: HEPABEHCTBO TPEYroOJbHUKA, HEPABEHCTBO O JJIUHE JIOMaHOH,
Teopema o 0OJbIIEM yTiie u O0IbIIei CTOpOHE TpeYTroNbHUKA. [lepneHIuKysap 1 HaKIOHHAs.

['eomeTrpuyeckoe MecTo Touek. buccekTpuca yria u cepeqUHHBIA NEPIEHIUKYISAp K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTA TOYEK.

Yetpipéxyronpuuku. [lapamnenorpamm, ero mnpu3HaKd U CBoWcTBa. YacTHble ciyuau
napajyielorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpar), UX MPHU3HAKM M CBOMCTBa. Tpamerws,
paBHOOOKas Tparenus, e€ CBONCTBa U Mpu3Haku. [IpsMoyronbHas Tpanemus.

Merton ynBoenust menuaHbl. LleHTpanbHas cumMmerpus. Teopema (ameca u Teopema o
MPOMOPLHUOHAIBHBIX OTPE3KaXx.

Cpennue TUHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TogoGue TpeyroabHUKOB, KoddduimeHT nomxodus. IIpu3zHaku momoOus TpeyrojJbHHUKOB.
[TpumeneHne mogo0us MPH PeIICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa muomajeil reomeTpudeckux ¢uryp. Qopmymnsl Ais IUIOMATH TPEYrOJIbHHKA,
napajuieniorpaMma, pom6Oa u tpanenun. OTHOMIEHUE TUIOMACH MOA00HBIX QUTYP.

Brruncnenue miomaaei TpeyroibHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema nudaropa. [IpumeHerne TeopeMsl nudaropa Mpu perIeHuH MPaKTHIECKUX 3a7ad.

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIjia MPSMOYToJbHOTO TpeyronbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHomerprueckue GyHkiuu yrios B 30, 45 u 60°.

OkpyKHOCTb M Kpyr, XOpAa M JAUaMeTp, HX CBOHCTBa. B3ammHOe pacrnoioxeHue
OKpYXHOCTH M npsMoil. KacarenbHast u cekymasi K OKpyKHOCTH. OKpYy>KHOCTb, BIHMCaHHasl B
yroii. Bnincannasi u onvcanHasi OKpYy>KHOCTH TPEYTOJIbHUKA.

BrnucanHble M LEHTpalbHBIE YIVIBI, YIOJ MEXKIAY KacaTelIbHOH M XOPAOH. YIUIBI MEXKIY
XOopAaMH U CeKylmMMH. BrnucanHble W oOnucaHHbIE YETHIPEXYTOJIBHUKU. B3aumHoe
pacrnioyioxxeHue JByX OKpyxkHoctei. Kacanue oxpyxknHocteit. OOmme kacaTeldbHblE K ABYM
OKPYKHOCTSIM.

Cunyc, xocunyc, TtaHreHc yrioB oT 0 nmo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. POPMYIBI IPUBEACHHUS.

Pemenune TpeyronpHukoB. Teopema KOCHMHYCOB M TeOpemMa CHHYCOB. PerieHue
MPAKTUYECKHX 3aJ1a4 C UCIOIb30BAaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logo6me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o nmpousBeeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmuHa (MOJynb) BEKTOpa, COHANpaBleHHBIE BEKTOPBI, TMPOTHUBOIOJIOXKHO
HaIpPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JIByM HEKOJUIMHEapHBIM BeKTopaM. KoopanHaTel BEKTOpa.



CkanspHoe pou3BeeHNE BEKTOPOB, IPUMEHEHNUE JJI HAX0XK/AECHUS JUIMH U YIJIOB.

JlexapToBbl KOOpPAMHATBl HAa IUIOCKOCTH. YPAaBHEHUS MNPSIMOA M OKPYKHOCTH B
KOOpJMHATAaX, [IepeceueHne OKPY>KHOCTEHN U MpsAMBIX. MeTo1 KOOpAHAT 1 €r0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyXHOCTU. ['pagycHas u pannaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxkHocTel. [limomans kpyra, CeKTopa, CerMeHTa.

JIBUKeHHsI TUIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUTYp (3JIeMEHTapHbIE MPEICTABICHHUS).
[TapamnensHbiii nepenoc. [IoBopoT.

IlnanupyemMsblie pe3yabTaThbl 0CBOCHUS MPOrpaMMbl Y4eOHOI0 Kypca «reoMeTpus» Ha
YPOBHE OCHOBHOI0 00111er0 00pa3oBaHust

JINYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl Y4EeOHOTO Kypca «reOMETPHUs»
XapaKTepU3yHTCA:

1) naTpuoTHYecKkoe BOCIIUTAHNE:

[IposiBneHMeM uWHTEpeca K NPOLUIOMY UM HACTOSALIEMY pPOCCHUCKOM MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSIM POCCHICKHMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTUYeCKON IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUM B APYTHX HAYKAX W MPUKIIAIHBIX
chepax;

2) rpaKIaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

['OTOBHOCTBIO K BBHIMOJHEHUIO OOS3aHHOCTEH TpaXJaHWHA W peau3aliil ero Ipas,
IpEJICTaBJICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYpP TPakIaHCKOTO OO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITHYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHHEM BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B I€ATENBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

VYCTaHOBKOW HAa AaKTUBHOE Yy4YacTHUE B PEUICHUHU MPAKTUYECKUX 3a]a4 MaTeMaTH4ECKON
HAIPaBIEHHOCTH, OCO3HAHMUEM BaKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa3oBaHHUs Ha MPOTSKEHUH Bcel
KHU3HH JUI YCHEITHONW MPO(EeCCHOHATBHOMN JesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPAeKTOPHUH OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CrocoOHOCTBIO K SMOLMOHATBHOMY W ACTETHUYECKOMY BOCHPHUATHIO MaTeMaTHUYECKUX
00BEKTOB, 3314, PEUICHUH, pacCyX/IeHU), YMEHHUIO BUJIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOIO NMO3HAHUSA:

OpueHTranuell B JESTEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbIX INpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, MOHUMAaHHUEM
MaTeMaTHYeCKOM HayKH KakK Cgepbl YelOBEUECKOW MesTeTbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYMMOCTH JJI Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MATEMAaTHYECKOU
KyJIbTYpOH Kak CpeJICTBOM IIO3HAHHWA MHUpPA, OBJAJCHHEM IPOCTEHIIMMHM HaBbIKaMU
MCCIIEI0BATENBbCKON IEATENIbHOCTH;

6) puznueckoe BocnuTanue, GopMHUpPoOBaHUE KYJIbTYPbI 310POBbSl 1 IMOLMOHAJIBLHOIO
OJ1aronoyryumsi:

['oTOBHOCTBIO NPUMEHATH MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETrO 3/10pOBbS,
BEJICHHS 3[J0POBOr0 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATaHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3Mueckass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPyroro 4eloBeKa;

7) 3xo10rNYecKOoe BOCIIUTAHNE:

OpueHranyell Ha TpUMEHEHHE MAaTeMaTHYeCKUX 3HAHUU IS pelieHus 3a7ad B 00JacTH
COXPaHHOCTH OKpYXKarolleW cpefbl, MJIaHUPOBAaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>Kalolleil cpebl, 0CO3HAHUEM TJ00aTbHOIO XapaKTepa SKOJOTHYECKHX
npoOJIeM U yTel UX PEIICHHUS;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIbHON U IPUPOIHOI Cpeabl:



['0OTOBHOCTBIO K JEUCTBUSAM B YCIOBMSX HEONPEIEIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYIO ACSITEIBHOCTb, B TOM YHCJIE YMEHUE YYUTBCS y APYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOW JIEATENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLUU U3
OIbITA IPYTHX;

Heo6xoaumocThio B (hOpMUPOBAHMM HOBBIX 3HaHH, B TOM 4Yucie (GOpMYIHPOBATH UJIEH,
HOHATHS, TUIOTE3bl 00 00BEKTaxX U SBJICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABATh
Jne(GHUIUTHI COOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CrocoOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMl0, BOCIPHUHMMATh CTPECCOBYIO
CUTYaIlMI0O KaK BBI3OB, TPEOYIOIUI KOHTPMEpP, KOPPEKTHPOBATH NPHHUMAEMBIE DPELICHHUS H
neicTBus, popMyInpOBaTh U OLIEHUBATh PUCKU U NIOCIEACTBHS, (POPMUPOBATH OIIBIT.

MeranpeaMeTHble pe3yabTAThl

Ilo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble jornyeckue neicTBus:

e BEIBIATE M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWIEHWA MEXAY TMOHATUAMH, (OPMYTUpOBATH ONpEAETCHUS  IOHSATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PHUKALMM, OCHOBaHMSA [UId OOOOLICHUS H
CPaBHEHHUsI, KpUTEPUU TPOBOAMMOI0 aHAJIN34;

e Bocipunumare, (GopMyiaMpoBaTh U HpeoOpa3oBbIBaTh CYKIEHUSA: YTBEpAMTEIbHbIE U
OTpHLIATEeNIbHbIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE,

¢ BEIsBIIATE MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEYHs B (hakTax,
JAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeniaraTb KPUTEPUH ISl BBIABICHHS
3aKOHOMEPHOCTEHN U TPOTUBOPEUUIL;

e /lennate BBIBOJBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJII0YEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e Pa30upath 0Ka3aTeabCTBa MAaTEMaTUYECKUX YTBEPKACHUH (IpsMbIe M OT IPOTUBHOIO),
IPOBOJIUTh  CAMOCTOSITEIBHO  HECIIOKHBIE  JIOKa3aTeabCTBA  MaTeMAaTH4YEeCKUX  (DaKTOB,
BBICTPAaWBaTh AapryMEHTAllMIO, TPUBOJUTH TMPHUMEPHl M KOHTPIPHUMEPH, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e Bribupare cnoco0 pemieHus ydeOHOH 3amadun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HamOolee TMOAXOIAIUNA C YY4ETOM CaMOCTOSITENBHO BBIIEIEHHBIX
KpUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUSA:

ellcrionb30BaTh  BONPOCHl  KaK  HCCIECNOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
(dopMynupoBaTh BOMNPOCHI, (PUKCHpYIOLIME MPOTUBOpEYHe, NPoOIEMy, CaMOCTOSTEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (HOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHUE;

¢ [IpoBOIUTE MO CaMOCTOSITENIBHO COCTaBICHHOMY IIJIaHy HECIIOXKHBIA 3KCIEPHUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTHYecKoro oOBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEX Ty COOOIA;

e CamocrosiTenbHO  (OopMyaHpoBaTh  00OOIIEHHMSs W BBIBOABI IO  pe3ysbTaTaM
OpOBEIEHHOIO  HAOJIONEHUS, HUCCIEAOBAaHMs, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX
PE3yJIbTAaTOB, BHIBOJIOB U 0000IIECHUIA;

e [Iporao3upoBaTh BO3MOKHOE Pa3BUTHE IIPOLIECCA, A TAKIKE BBIABUTaTh IIPEAIIOIOKEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

¢ BEIABIIATE HEAOCTATOUYHOCTh U M30BITOYHOCTh MH(OPMALMH, JAHHBIX, HEOOXOIUMBIX JUIS
pEILIeHNUs 3a1a4H;

e BriOuparp, aHanmM3upoBaTh, CHUCTEMATH3UPOBATh W WHTEPHPETHPOBATH WH(POPMAIIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

e BriOupate popMy mpezacraBieHus MHGOPMALMU U WUTIOCTPUPOBATh PELIaeMble 3a]1aun
cXeMaMH, AuarpaMMamMu, HHOU TpaguKoi U NX KOMOMHAIUSAMY;



¢ O1leHNBaTh HAAEKHOCTh MHPOPMAIIUU TIO KPUTEPHSIM, MPEAJIOKEHHBIM YIUTEIIEM HWIIH
c(hOpMyIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe HeiCTBUS:

e Bocripuaumars U GOpMyIUpOBaTh CYXACHHS B COOTBETCTBUU C YCIOBUSIMU M LIEISIMHU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX
TEeKCTaxX, JaBaTh IMOSICHEHUS 1O XOJy pelIeHUs 3aJauyd, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3yJbTaT;

*B xo71e 00Cyx)aeHHs 33aBaTh BOMPOCHI MO CYIIECTBY OOCYX TaeMON TEMBI, MPOOIEMBI,
pemraeMoil 3a1auM, BBICKA3bIBATh WJIEH, HAIIEJIEHHbIE HAa MOUCK PEIICHUS, COMOCTABISITH CBOU
CYXKICHHS C CY)KIIEHUSMHU JIPYTMX YYaCTHHUKOB AHANiora, OOHAPY>KUBATh pazU4he U CXOJICTBO
MO3UINH, B KOPPEKTHOH hopMe (OpMyIUPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e [IpencTaBnsaTh pe3ynbTaThl PELICHHUS 3a/ladyM, dKCIEPUMEHTa, UCCIIEJOBAHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIUIEHUS C Yy4ETOM 3aJad Mpe3eHTalud |
0COOEHHOCTEN ayAUTOPHH;

e [loHnmMaTh ¥ UCMONB30BATh MPEUMYIIIECTBA KOMAHIHON U UHIMBUIYaIbHOU PaOOTHI MPH
peleHnr yueOHbIX MaTeMaTHYeCKHX 3a/1aY;

e [[puHrMaTh 1€JIb COBMECTHOM JESTEIHHOCTH, MJIAHUPOBATh OPTaHHU3AMI0 COBMECTHOM
paboThl, pacipeiessiTh BUIBI paboT, TOTOBAPUBATHCS, OOCYKIATh MPOILECC U PE3yNIbTaT paboTHl,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

¢ Y4acTBOBaTh B IpynmoBbIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHHUSMH, MO3TOBEIC
HITYPMBl U JIPYTHE), BBHIMOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JAEWUCTBUA C
JIPYTMMH YJICHaMHd KOMAaHbl, OIEHWBAaTh KAauyeCTBO CBOEr0 BKJaJa B OOMIMHA MPOIYKT TIO
KpUTEpUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranuszanmsi:

¢ CaMOCTOSITENTFHO COCTABJISITh IJIaH, ajJTOPUTM pelIeHus 3agaud (WIK ero 4acth),
BBIOMpATh CIIOCOO PEIICHUs C Y4ETOM HUMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOI HH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

e Bragerr cnocobamMu caMONpOBEpPKH, CAMOKOHTPOJS TMpoliecca U pe3yibTaTa peuieHHs
MaTeMaTH4eCcKOH 3aauu;

e [IpenBueTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYTH MpPH PEIICHUH 3a]ladyd, BHOCUTH
KOPPEKTUBBI B JIESITENLHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e O11eHUBaTh COOTBETCTBUE PE3yJIbTaTa JEATEIHLHOCTH MOCTABJICHHOMN €M U YCIOBUSM,
OOBACHSTH PUYUHBI JOCTHXKEHHUS WM HEJOCTHXKEHUS eI, HAXOIUTh OIINOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3yJbTaThI

K konmy oOydyenus B 10 kjacce oOydyaromUACS TMOTYYUT CICAYIOMIHAE MPEAMETHBIC
pe3yJIbTaThl:

Pacrio3naBaTh H3yueHHBIE TeOMeTpUUYecKHe (UTYpBI, OMNpEeAeNsiTh UX B3aUMHOE
pacmoio)keHue, W300paxkarh TeOMETpUYeCKUue (HUTYphI, BBIMONHITH YEPTEIKHU IO YCIOBUIO
3amayn. V3MepsATh JMHEWHBbIE W YIIIOBBIE BEJIMYMHBI. PemaTh 3a7ayu Ha BBIUMCICHHE JIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpyOyro OLIEHKY JTUHEHHBIX U YIJIOBBIX BEIMYWH MPEAMETOB B pealbHOU >KU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuuaTe pazMepsl 3TUX 00BEKTOB 10 MOPSJIKY BETMYUHBI.

CTpouth 4epTekH K TeOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCcsi TMpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIONIB30BaTh MPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

[IpoBOAUTH JIOTHUECKHUE PACCYKACHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs MpHU3HAKAMU PABEHCTBA MPSIMOYTOJNBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJUaHbl, TPOBEAEHHOW K THUIOTEHY3€ TMPSIMOYTOJBHOTO TPEYrOJdbHUKA, B PEIICHUU



reOMETPUYECKUX 3a/1a4.

OnpenensaTh MapauIeNbHOCTh MPSIMBIX C TOMOINBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpeaensaTh NapajieIbHOCTh MPSIMBIX C MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK
OJHOU MPSAMOM 10 TOYEK APYroil MPsSIMOM.

Pemats 3a1aumn Ha KiIeT4aToi Oymare.

[IpoBOAWTHL BBIYUCIEHUS W HAXOJUTh YHCIOBbIE W OYKBEHHBbIE 3HAUEHUS VIJIOB B
FeOMETPUYECKUX  3aJayaXx C  HCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYrOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MpPH TMEPECEUYCHUU IBYX MapauIeTbHBIX
IPSMBIX CEKyIIel. PemaTe nmpakTuyeckue 3aa4 Ha HaX0XKJICHUE YIIIOB.

Brnazners nmoHsTHEM T€OMETPUUYECKOTO MECTa TOYEK. ¥ METh OMPEeNiaTh OUCCEKTPUCY yriia
Y CEpEIMHHBIN MEPHEHAUKYISP K OTPE3KY KaK FEOMETPUUECKUE MECTA TOUEK.

@opMynHpOBATH ONPEECICHUS OKPY)KHOCTU M Kpyra, XOpAbl M AMAMETPA OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MIPU PELICHUH 3a/a4.

Bnanete moHsATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh HAaXOJUTh €€
1eHTp. [loap30BaThCsl pakTaMu O TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOJBHHUKA ITEPECEKAIOTCS B
OJIHOW TOYKE, U O TOM, 4YTO CEpPEAUHHBbIE NEPIEHIUKYJAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagetp nNoOHATMEM KacaTenbHOM K  OKPYKHOCTH, TIOJIb30BaTbCsl TEOPEMOM O
MEPICHINKYJISIPHOCTH KacaTeIbHOM U paanuyca, IPOBEAEHHOIO K TOYKE KaCaHMS.

[Tonb3oBaTbcsl MOPOCTEHIIMMU TIE€OMETPUYECKMMH  HEPaBEHCTBAMM, IMOHMMATh MX
IIPaKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

PacniozHaBath OCHOBHBIE BHJBI YETBIPEXYIOJBHUKOB, MX JJIEMEHTHI, MOJIb30BATHCA HX
CBOMCTBAMH IIPU PELICHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHsaTh CBOMCTBA TOUKHM TMEPECEUEHUs MEIWaH TPEYyrojibHUKa (IeHTpa Macc) B
pelIeHnu 3a1a4.

BnaneTrs noHsTHEM CpEIHEN JUHUM TPEYrOJIbHUKA W TPaIElUu, IPUMEHATh UX CBOMCTBA
IpU pelleHUH TreoMeTpuueckux 3aaay. llomp3oBaThesi Teopemoil Qasieca W TeopeMoil o
MPONOPILIMOHAIBHBIX OTPE3KAX, MPUMEHATh UX JJISl PEUICHUS MPAKTUYECKUX 3a]ad.

[TpuMeHsTh NPU3HAKU [TOI00US TPEYTOJILHUKOB B PEIICHUN T€OMETPUIECKHX 3a]1ad.

[Tonb3oBatbest Teopemoit mudaropa sl PEIIeHUs TEOMETPHUECKUX W MPAKTHYESCKHX
3aaa4. CTpOUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CAMOCTOSATENIbBHO IENaTh
YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE IJIUHBI.

Brnagete NOHATHSAMH CHHYCA, KOCHMHYCa M TaHI€HCAa OCTPOro yria MpsSMOYTOJIBHOTO
TpeyrojbHuKa. [10J1630BaThCS STUMH MOHATUAMM JJISI PELICHUS TPAKTUYECKHUX 3a/1a4.

Bbruncnsate  (pa3nuyHbIMH - crioco0aMu) — IUIOHIAb  TPEYroJbHUKA M IUIOMIAJU
MHOTOYTOJBHBIX  (GUryp (MONB3ysich, TJHE€ HEOOXOIUMO, KalbKylIsTopoMm). lIpuMeHATh
MOJIyYEHHbIE YMEHHUS B PAKTUYECKUX 3a]a4ax.

Bnagerp NOHATHSAMH BOMCAaHHOTO W ILEHTPAJIBHOTO VYIJIA, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEXAy XopJaMu (CeKyIIMMHU) U yIiie MeXAy KacaTelbHOW U XOpAOH
MIPY PELIEHUH T€OMETPUYECKUX 3a/1ad.

Bnanete MOHATHEM OMMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMHMCAHHOTO
YETBIPEXYTOJIbHUKA MTPU PELLIEHUH 3aa4.

[IpuMeHATh MONY4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTHYECKHE MOJAEIU IJIs
3a/1a4 peajJbHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C MPUMEHEHUEM MO 100U
U TPUTOHOMETPUH (TIONIB3YSICh, T/Ie HEOOXOUMO, KaJIbKYIATOPOM).

3HAaTh TPUTOHOMETPHYECKHE (DYHKIMH OCTPHIX YIJIOB, HAXOIUTh C WX ITOMOIIBIO
pa3iuyYHble  DJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTOJNbHHKA  («pEHIeHHEe MPSIMOYTOJIbHBIX
TPEYTOJIHHUKOBY»). HaXxoauTh (C MOMOIIBI0 KANBKYISTOPA) JJIUHBI U YTl IS HETAOIUYHBIX
3HAYCHU.

[Tonb3oBatbest popmynamMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM TOKIACCTBOM
JUTSL HAXOXKIEHUS! COOTHOLIEHUI MEX1Yy TPUTOHOMETPUUECKUMU BETUYHMHAMM.



Hcnonb3oBaTh TEOpEMBI CHHYCOB M KOCHHYCOB JJIsl HAXOKICHUS Pa3IMYHBIX 3JIEMEHTOB
TpPeyrojbHUKa («pelIieHue TPEyroJbHUKOBY), MPUMEHITh MX MPU PEIICHUU TE€OMETPUUYECKUX
3a/1a4.

Bnaners moHsATHAME peoOpa3oBaHus MOAOOHUS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 1O100US IPOU3BONIBHBIX (PUTYDP, YMETH BBIYUCIATH JJITUHBI U
HAXOJHUTh YIIbl Y o00HBIX Quryp. IlpuMeHaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTH MPUMEPHI TOJJOOHBIX (PUTYP B OKPY’>KAIOIIEM MHUPE.

[Tonb3oBaTbcsl TEOpEMaMU O MPOU3BEACHUHM OTPE3KOB XOpJ, O IMPOU3BEAEHUU OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpamMH, IMOHUMATh HMX T€OMETPUUYECKUH U (U3MUECKHl CMBICT,
OPUMEHSATh MX B PEUICHUHM TE€OMETPUYECKHX W (u3myeckux 3anad. [IpUMEHATH CKalspHOe
MIPOU3BEJICHNE BEKTOPOB ISl HAXOXACHUS JJIMH U YTJIOB.

[losnb30BaTbcst METOOM KOOPJAMHAT Ha IIJIOCKOCTH, IPUMEHATH €ro B pEIICHUU
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a1a4.

Bnagers moHATUSMHU NPAaBUJIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH, JUIMHBI JIyTU
OKPY’KHOCTH M paJMaHHOM MEpbl YIJIa, YMETh BBIUUCIATH IUJIOIIAJb KpPyra U €ro 4acTei.
[IpuMeHATh NOTy4YeHHbIE YMEHNUS B IPAKTUYECKUX 3a]a4ax.

Haxoauts ocu (WM LEHTPHI) CUMMETpUH (UTYp, MPUMEHSTh IBUKEHHS IIOCKOCTH B
MIPOCTEUIINX CITydasiX.

[IpuMeHATh MONTYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEeMaTHYECKHE MOJAEIU IS
3a/1a4 peaJbHOM )KM3HU U IIPOBOAUTH COOTBETCTBYIOIIME BHIYMCIEHUS ¢ IPUMEHEHUEM 10,1001
U TPUTOHOMETPUYECKUX (QYHKIUH (TONB3YSCh, I/I€ HEOOX0IUMO, KaJbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposwbie)
Ne i/ IpOrpaMMEI Beero Ko;npo.m,m)le HpﬁaKTuquKne 0BPA30BATEILHBIC
padoTbI padoTbI pecypes
I .
! i caotiorsa, Hsmepons reoverpioeonnx 14 Bumorera LIOK
’ P p https://m.edsoo.ru/7f415¢2e
BEJINYUH
bubnuoreka [IOK
2 Tpeyroimbuuk 22 ! https://m.edsoo.ru/7f415¢2e
3 [TapannensHbie NpsiMbIe, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpeyrojbHUKa https://m.edsoo.ru/7f415¢2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
N bubnnorexa [IOK
5 [ToBTOpeHME, 0000IICHNE 3HAHUT 4 1 hitps://m.cdsoo.ra/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/nn NpOrpaMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0BPA30BATEILHBIC
padoThI padoThI pecypebi
N bubnuoreka [JOK
! HerpipexyrobHmiH 12 ! https://m.edsoo.ru/7f417e18
T o
2 nggﬁzﬁinoznaii?{g; ?T%Zflia?( o100HbIE 15 1 buGnuorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
I1 .H i
3 TpJIe(;fIrH(?Ji[;HHKi));O: iﬁ)ﬁiif?ﬁiﬁf}? buryp 14 1 bubmorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomaan mogoOHIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 Bbu6mmotexa LJOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417¢e18
VYrisl B OKpyKHOCTH. BricanHusie u
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 Bu6mmotexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYKHOCTEHN
. bubnuoreka [JOK
6 [ToBTOpEeHue, 0600IICHNE 3HAHNI 4 1 hitps://m.cdsoorw/7f417c18
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6 0




9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne ni/nn HpOrpAMMEI Beero KOﬁHTpO.]IbeIe Hpﬁalcanecmle 06PA30BATEIbHBIC
padoThI padoThbI pecypes
Tpuronomerpusi. CuHYC, KOCHHYC, TAHT€HC 5 OK
bubmmoteka L]
1 )
I yraios ot 0 10 180 rpanycos. Gopmysts! 16 ! https://m.edsoo.ru/7f41al2¢c
MIPUBEICHUS.
Pemenue tpeyronbHukoB. TeopeMbl bubnnoreka [HOK
2 14 1
KOCHHYCOB U CUHYCOB. https://m.edsoo.ru/7f41al2¢c
bubmuorexa [JOK
3 ITpeobpasosarne noa00us. 8 ! https://m.edsoo.ru/7f41al2c
4 Mertpudeckrue COOTHOLIEHUS B 2 1 bubnuoreka [IOK
OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
> Bexrops! 12 https://m.edsoo.ru/7f41al2c
6 [ToBTOpeHME, 06001IEHNE, CUCTEMATH3AIUS 10 bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne ni/nn HpOrpAMMEI Beero KOﬁHTpO.]IbeIe Hpﬁalcanecmle 06PA30BATEIbHBIC
padoThI padoThbI pecypes
1 JlexapToBbI KOOPAMHATHI HA MIJIOCKOCTH 16 1 Bubmorexa IIOK
https://m.edsoo.ru/7f41al2c
, | et BuSores 10K
Py Hanb kpyra. https://m.edsoo.ru/7f41al2c
Brruncienne miomanei
bu6mmoreka [IOK
3 JBIOKCHUS ILTOCKOCTH 10 ! https://m.edsoo.ru/7f41al2¢c
4 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3AIUS 2% 1 bubnuorexa [HOK
3HaHUH https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuectBo yacos JJIeKTPOHHBbIE
[]
Jl:;_n Tema ypoka Beero Kourpoabubie IIpakTHyeckue fl[:;:eﬂl/lﬂ :)lgl?;l;zizlfeﬂbnm e
padoTbI padoTsI pecypebi
1 [Ipocreiine reomeTpuyecKue 1 bubnuoteka [HOK
00BEKTHI https://m.eds00.ru/8866b724
2 MHOroyrojapHuK, JJIoMaHas 1 bubmorexa LIOK
https://m.edso0o.ru/8866cbba
3 CMexHbIC U BEPTUKAJIBHBIE YTJIbI 1 Bubmorexa IIOK
https://m.eds00.ru/8866¢5¢c0
4 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 Bromaorexa LIOK
https://m.edso00.1ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YTJIb 1
7 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
N3mepenne IMHEMHBIX U YIJIOBBIX
9 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1
YIJIOB
o | aereme mmmcr e | Busorea 10K
—— https://m.edsoo0.ru/8866c3ea
N3mepenne IMHEMHBIX U YTJIOBBIX
11 BEJIMYMH, BEIYMCIICHUE OTPE3KOB U 1
YIJIOB
N3mepenne IMHEHMHBIX U YTJIOBBIX
12 BEJIMYMH, BEIYMCIICHHUE OTPE3KOB U 1
YIJIOB
13 [lepumerp u miomags Guryp, 1




COCTaBJICHHBIX U3
MMpsAMOYT'OJIbHUKOB

[Tepumerp u mnomans Guryp,

14 COCTABJICHHBIX U3
MPSIMOYTOJIBHUKOB
I1
15 nncpmmmme mpexcTamemA0 Bu6miorera LIOK
P pea https://m.eds00.ru/8866ce80
paBHBIX (UTypax
16 Tpu npuszHaka paBeHCTBA bubnuotexa [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnnorexka HOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npuszHaka paBeHCTBA bubnuoteka [HOK
21
TPEYTrOJIbHUKOB https://m.edso0o.ru/8866e88e
2 [Ipu3Haku paBeHcTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
23 [Ipu3Haku paBeHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOICTBO MeIMaHbI
24 Hp?[MoyFOJII)HI([)FO TPEYroJIbHUKA bubmorexa LTOK
. ’ https://m.edsoo.ru/8866e9ec
MPOBEAEHHOM K TUIIOTEHY3€
CBOMCTBO MeIUaHbI
25 MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MPOBEAEHHOM K TUIIOTEHY3€
2% PaBHoGenpenHbie U bubnuotexa [HOK

PABHOCTOPOHHHE TPEYTOJIbHUKH

https://m.edsoo.ru/8866d6fa




27 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.eds00.ru/8866d880
78 [Ipu3sHaku u cBoOCTBa bubnuotexa [HOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.1ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866e26¢
30 HepapeHnctBa B reomerpuu
31 HepaBeHnctBa B reomerpuu Bubmorexa IOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometrpuu
33 HepasenctBa B reometrpuu
34 [IpssMOyronbHBIN TPEYTOJIBHUK C bubnnorexka HOK
yriaom B 30° https://m.eds00.ru/8866eb22
[IpsAMOYTONBHBIN TPEYTOJIBHUK C
35 o
yriioM B 30
36 KonTponbnas pabota no teme bubnuoteka [HOK
"TpeyronbHuxu" https://m.edsoo.ru/8866ecbc
37 [TapannenpHble npsiMble, UX bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/8866ef64
38 [Iareiit noctynat EBkinuaa
Hakpecr nexarue,
COOTBETCTBEHHbBIE U
39 OJIHOCTOPOHHHUE YTJIbI, Bubmorexa [IOK
https://m.edsoo.ru/8866f086
00pa3oBaHHBIE NIPH MTEPECCUCHUN
NapajuieJIbHbIX MPSMbBIX CEKYILIEH
Hakpecr nexamue,
COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE MPU IEPECEUCHUN
NapajuIeNIbHbIX IPSIMBIX CEKYIIEH
41 Hakpecr nexamue,

COOTBCTCTBCHHBIC U




OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE MPU NIEPECEUCHUN
NapajuIeNIbHBIX IPSIMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U

42 OJTHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE MPU NIEPECEUCHUN
NapajuIeNIbHbIX IPSIMBIX CEKYIIEH
Hakpecr nexamue,
COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHUE YTJIbI bubmorexa LIOK
A p YUIBL, https://m.eds00.ru/8866f3b0
o0pa3oBaHHbBIE MPU NIEPECEUCHUN
NapajuleJIbHbIX IPSIMBIX CEKYIIEH
[Ipu3Hak napayuieaIbHOCTU IPSIMBIX
44 Yyepe3 paBeHCTBO PACCTOSIHUM OT
TOYEK OJHOM IIPSIMOM 10 BTOPOM
NPAMOit
[Ipu3Hak napajiienbHOCTH MPSAMBIX
45 4yepe3 paBEHCTBO PACCTOSIHUN OT
TOYEK OJHOM IIPSIMOM 10 BTOPOM
NPAMOit
46 CymMma yriioB TpeyroyibHHUKa bubmorexa LIOK
yMMa yI peyr https://m.eds00.ru/8866{630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa LIOK
yMMa yr peyr https://m.edso0.ru/8866{8ba
48 BnemHue yrisl TpeyrojbHUKA bubmmorexa LOK
_ peyr https://m.edsoo.ru/8866fasSe
49 Bueminue yribl TpeyrojibHHUKa
KonTponbnas pabota no teme
50 "Tla TEJIJIGJII:HBIIDG psIMbIE, CyMMa bubmorexa LIOK
P P " y https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
51 OKpy>KHOCTb, XOP/Ibl U TUAMETP, X bubnnoreka [HOK

CBOMCTBA

https://m.eds00.ru/88670800




bubmanoreka LIOK

>2 Kacatenpras K oxpyxHocTH https://m.edso0o.1ru/88670e9a
53 OKpy>XHOCTb, BIMCaHHAsI B YTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJl
55 ITonsitue o 'MT, npumeHeHue B bubmanoreka LIOK
3aJ1a4ax https://m.eds00.ru/8867013¢
56 [Tonsitue o 'MT, npumeHenue B bubnnorexka HOK
3ajja4ax https://m.eds00.ru/88670508
buccekrpuca u cepeuHHbBIN
57 MEPIEHIUKYIISIP KaK
r€OMETPUYECKHE MECTA TOUYEK
58 OKpy>XHOCTb, OITUCAHHAS OKOJIO bubnnoreka [HOK
TpEeYrojabHUKa https://m.edso00.1ru/88670a62
59 OKpy>XHOCTb, OITUCAHHAS OKOJIO
TpEyroJbHUKA
60 OKpy»XHOCTb, BICAaHHAs B bubnnoreka [HOK
TPEYTrOJIbHUK https://m.edso0.ru/8867103¢
61 OKpy>XHOCTb, BIMCaHHAs B
TPEYTrOJIbHUK
62 [Ipocreiimne 3anaun Ha bubnuoreka [IOK
IIOCTPOECHHUE https://m.edsoo.ru/88671188
63 [Ipocreiiue 3anaun Ha bubnuotexa HOK
IIOCTPOECHUE https://m.edsoo0.ru/886712d2
KonTponbhas padbota no teme
64 "OK;?)KHOCTLII)/I KpYT. EH@.IHOTeKa HOK
T — ttps://m.eds00.ru/88671462
65 oomosmm nowamiinetoon uGmorera LIOK
kypea 7 KIacca https://m.eds00.1ru/886715b6
66 HToroBast KOHTpOJIbHAS padoTa ngg;;fg;ggg 867 L6ec
67 [ToBTOpeHME M 00600IIIEHNE 3HAHUI




OCHOBHBIX IIOHATHUH U METOJIOB
Kypca 7 kiacca

[ToBTOpEeHME M 0000IIIEHE 3HAHUI

68 OCHOBHBIX IIOHITHUH U METOI0B 1 bubanorexa LIOK
https://m.eds00.ru/886719bc
Kypca 7 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




8 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
w/n Tema ypoka Beero KoﬁnTpoanHe HpﬁaKanecmle WiydeHHSI  00pAa3OBATEJbHbIC
padoThbI padoThI pecypebi
1 [Tapannenorpamm, €ro NpuU3HaKku u 1 bubnnoreka [HOK
CBOICTBA https://m.edsoo.ru/88671af2
) [Tapamtenorpamm, ero Npu3HaKu u 1 bubnnorexka HOK
CBOMCTBa https://m.edsoo0.ru/88671cal
3 [Tapannenorpamm, €ro nNpu3HaKku u 1 bubnnorexka HOK
CBOMCTBA https://m.edso0o.ru/88671cal
4
o | s o g | B LOK
PAMOYL N P » KBAIPAT), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
4
;| ey | Bumorea 10K
PAMOYL N P » KBAIPAT), https://m.eds00.ru/8867120
MIPU3HAKU U CBOICTBA
4
o | e e | B LOK
PAMOYL N P » KBAIPAT), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOICTBA
bubmuorexa [JOK
! Tpanenis ! https://m.edsoo.ru/88672358
3 PaBHOOOKas 1 psiMOyTONIBHAS 1 bubnnoreka [HOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas ¥ IpAMOYTOJIbHAsS 1 bubnuoreka [IOK
Tpanenuu https://m.eds00.ru/88672858
bubmuoreka [JOK
10 Meron ynsoeHus MeMaRE! ! https://m.edsoo0.ru/88672b14
11 LlenTpanpHas cuMMeTpust 1 bubmuorexa LIOK
p p https://m.edsoo.ru/88672b14
12 KonTponbHas padboTa no teme 1 1 bubnnorexka [HOK




"YeTbIpEXyroJbHUKH"
Teopema daneca u Teopema o

https://m.edsoo0.ru/88672c¢9a
bubmuorexa [JOK

13 MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEYroJbHUKA bubmorexa LIOK
https://m.eds00.ru/88672e0c
15 Cpenusiga nuHuA TpEyroJibHUKA bubmmorexa LIOK
https://m.edso00.ru/8867238
16 Tpanenusi, e€ cpenHsst TUHUS Bubmioreka HOK
’ https://m.eds00.ru/88672358
17 Tpaneuwsi, e€ cpenHsst TUHUAS bubanorexa LIOK
’ https://m.eds00.ru/88673064
18 [IponopiimonanbHbIe OTPE3KU bubmmorexa LIOK
https://m.eds00.1ru/88673794
19 [IponopumonanbHbIE OTPE3KH bubmorexa LIOK
https://m.eds00.ru/88673794
20 LlenTp Macc B TpeyrojibHUKE bubmmorexa LOK
https://m.edsoo.ru/886738fc
bu6mmoreka [IOK
21 Tonoburre Tpeyrombuuic https://m.edsoo.ru/88673a78
2 Tpu npuzHaka mogoous bubnuoteka [HOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npusHaka noxoodus bubnnorexka HOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka noxoodus bu6nuoreka [IOK
TPEYrOJIbHUKOB https://m.edso00.ru/8867400¢
75 Tpu npuzHaka nmoxoodus
TPEYTrOJIbHUKOB
26 [Ipumenenue nmogo0Ous Mpu pelIeHuu
MPaKTUYECKUX 3a/1a4
27 KonTponbnas pabota no teme bubnuotexa [HOK
"[lonoOHbIE TPEYTroJIbHUKH" https://m.edsoo.ru/8867445a
28 CaoiicTBa 1uiomaaei bubnuoteka [JOK




reOMETPHUECKUX (HUTYD
DopmyJIbl 1JIs1 TUIOLIAIHA

https://m.edsoo.ru/886745fe
bubmuorexa [JOK

29 TpEYrojbHUKA, TapaJuIeIorpaMma https://m.eds00.ru/88674860
30 ®opMyibl 11 IUIOLIAAN bubnnorexka HOK
TPEYrOJIbHUKA, MAPAILIEIIOTPAMMA https://m.edsoo.ru/88674a22
31 @opMyIIbl IS IUIOLIAAN bu6nuoreka [IOK
TpEYrojbHUKA, TapaJuIeIorpaMma https://m.edsoo.ru/88674a22
3 @opMyibl 11 IUIOLIAAN bu6nuoreka [IOK
TpPEyroJbHUKA, NapajuieIorpaMma https://m.eds00.ru/88675288
33 @opMyibl 11 IUIOLIAAN bubnnorexka HOK
TPEYrOJIbHUKA, MAPAILIEIIOTPAMMA https://m.eds00.ru/8867542¢
34 Beruucienue miomaaei CiaoKHbIX bubmuorexa [JOK
¢buryp https://m.edsoo0.ru/88674e78
35 [Tnomanu duryp Ha KiIeT4aroi bubmanoreka LIOK
Oymare https://m.eds00.ru/8867473¢
36 [Tnomany mogoOHBIX Guryp
37 [Tnomaau mogoOHKIX Guryp
33 3ajauu ¢ IPaKTUYECKUM bubnuotexa [HOK
COJIEpKaHUEM https://m.edso0.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM bubnnorexka HOK
COJIepKaHuEM https://m.eds00.ru/88675684
40 Pemienue 3agad ¢ moMomip0 METOAA bubmanoreka LIOK
BCIIOMOTATEJIbHOM TUJIOIAIH https://m.edsoo.ru/88674{90
41 KonTponbhas padbota no teme bu6nuoreka [IOK
"ITnomans" https://m.edsoo.ru/8867579¢
49 Teopema [Iudaropa u eé bubnuoteka [HOK
IIPUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema [1udaropa u eé bubmmoreka [IOK
MPUMEHEHNE https://m.eds00.1ru/88675918
44 Teopema [1udaropa u e bubnuoreka [IOK

IIPUMCHCHUC

https://m.edsoo.ru/88675abc




Teopema [Tudaropa u eé

45
MIPUMEHEHUE
46 Teopema Iludaropa u eé
MIPUMEHEHHE
OrnpesenieHne TPUTOHOMETPUIECKUX
GbyHKIMI ocTporo yria
47 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubmuorexa LIOK
https://m.edsoo.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOIICHUS
B MIPSIMOYTOJIbHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnorexka HOK
TOXIAECTBO https://m.edsoo.ru/88675144
49 OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO
Kontponbnas paboTa no teme
51 "Teopema [Iudaropa u Havana Bromaorexa LIOK
e — https://m.edsoo.ru/8a1407e8
57 Bnucannsbie v LIEHTpaJIbHBIE YTJIbI, bubnnorexka HOK
YTOJI MEXAY KacaTeJIbHOW U XOpJ0H https://m.edsoo.ru/8al1415b2
53 Bniucannsle U LIEHTpaIbHbIE YTJIbI, bubmanoreka LIOK
YIoJI MEXKIY KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141940
54 BnucanHnbie 1 IEHTpaIbHBIE YIIBI, bubnnorexka HOK
YTOJI MEXAY KacaTeJIbHOW U XOpJ0H https://m.edsoo.ru/8al41b34
55 YTIubl MEXAYy XOpJaMU U CEKYLIUMU
56 YTIubl MEXAYy XOpJaMU U CEKYLIUMU
BrncanHbie U OIIMCAaHHBIC
57 YEThIPEXYTOJIbHUKU, UX IIPU3HAKU U bubmmorexa LIOK
CBONCTRA https://m.edsoo.ru/8a140f86
BrcanHbie U OIIMCaHHbBIC
58 YEeThIPEXYTOJIBHUKHU, UX MPU3HAKU U Bromaorexa LIOK

CBOMCTBA

https://m.edsoo.ru/8al1416d4




Bmucannrsie n onmmcaHHbBIC

59 YeTBIPEXYTOJILHUKH, UX IPU3HAKU U 1 Bubmioreka HOK
N Pexyr ’ p https://m.edsoo.ru/8al416d4
CBOJCTBa
[IpuMeHeHne CBONMCTB BIMCAHHBIX U
60 ONMHUCAHHBIX YETHIPEXYTOJbHUKOB IIPU 1
pEIIeHNU TEOMETPUUECKUX 3a1a4
[IpuMeHeHne CBOKMCTB BIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJbHUKOB IIPU 1
pEIIeHNU TEOMETPUUECKUX 3a]1a4
B3anmHoe pacnonoxxeHue aAByx bubnnorexka HOK
62 N 1
OKPYKHOCTEH, 0011IMe KacaTelIbHbIE https://m.edsoo.ru/8al410a8
. bubmuoreka [JOK
63 Kacaane okpyxHOCTEH 1 https://m.edsoo.ru/8al410a8
KonTtponsHasg pabora mo teme "YTIbl
64 B OKTp HOCTI/IpBHI/IcaHHBIe Hu 1 Bubmiorexa HOK
Py ' " https://m.edsoo.ru/8a141c88
OMHMCAHHBIC YETHIPEXYTrOJIbHUKU
IToBTOpEHNE OCHOBHBIX ITOHATHI U
65 METO, (I))B KypcoB 7 U 8 K1accoB 1 Bubmiorexa HOK
a YP N ’ https://m.edsoo.ru/8al41ddc
000011IeHNe 3HAHAN
IToBTOpEHNE OCHOBHBIX ITOHATHI K
66 MGTOI{(I)DB KypcoB 7 U 8 KJIacCOB 1 Bubmiorexa HOK
P . ’ https://m.edsoo.ru/8al4lefe
000011IeHNE 3HAHUNA
bubmuorexa [JOK
67 HToroBast KOHTpOJIbHAS paboTa 1 htps://m.edsoo.ru/8al 42368
IToBTOpEHNE OCHOBHBIX ITOHATHI U
68 METO, (I))B KypcoB 7 U 8 K1accoB 1 Bubmioreka HOK
A P N ’ https://m.edsoo.ru/8al1420ac
000011eHNe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME




9 KVIACC

KoaunuyecTBo 4acoB

Ne i/ Tema ypoka Beero Konrtpoabnsie IIpakTuuyeckue fl[:;:eﬂl/lﬂ (?g:;?; (:;};;I:HIS? POBBIC
padoTbI padoThI pecypes
1 IToBTOpeHune
3
2 %?ﬁ“ii?l\igfpenqemnx byHKIMI 2 bubmorexa [IOK
Y1108 0T 0° 710 180° https://m.edsoo.ru/8al1424bc
3 Cunyc, KOCUHYC. 3
4 TaHreHc, KOTaHIeHC. 3
5 OCHOBHOE TPUTOHOMETPUYECKOE )
TOXJIECTBO.
6 ®opMyIibl TPUBEAECHUS 3
7 Teopema KOCHHYCOB 1 bubmorexa [IOK
https://m.edsoo.ru/8a14336¢
8 Teopema kocuHycOB 1
9 Teopema KOCUHYCOB 1 bubmorexa LHOK
https://m.edsoo.ru/8al42d5e
Bbu6mmotexa [LJOK
10 Teopema curycos ! https://m.edS(I)_E).ru/Sal4268a
11 Teopema cuHycoB 1
12 Teopema cuHycoB 1
13 Haxoxnenne qiuH CTOpOH U 1 bu6nmunorexa LIOK
BEJIMYMH YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
14 Pelienue TpeyroibHIUKOB 1 bubmorexa HOK
https://m.edsoo.ru/8al42ac0
15 Pewenne TpeyroibHUKOB 1 bu6mmoteka [JOK




https://m.edsoo.ru/8al42ac0

16 Pemienue TpeyroibHIKOB bubsmorexa LIOK
https://m.edsoo.ru/8al42ac0
17 Pemienue TpeyroibHIKOB bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
18 [IpakTHyecKoe NPUMEHEHUE TEOPEM bubnnoreka [IOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
19 [IpakTHueckoe MPUMEHEHHE TEOPEM
CUHYCOB ¥ KOCHHYCOB
20 KontponbHas paboTa no teme bubnuoreka [IOK
"Pemenuie TpeyroasHUKOB" https://m.edsoo.ru/8a14392a
71 [TonsaTHE 0 MpeoOpazoBaHUH bu6mmotexa [JOK
noxoous https://m.edsoo.ru/8al43ab0
2 COOTBETCTBEHHBIE 2JIEMEHTHI bubnuoreka [JOK
oTI0OHBIX GUTyp https://m.edsoo.ru/8al143de4
COOTBETCTBEHHBIC DJICMEHTHI
23
mo100HbBIX Uryp
24 Teopema 0 IpoU3BEACHUN OTPE3KOB bubanoreka [JOK
Xopa https://m.edsoo.ru/8a14406¢
75 Teopema o0 pon3BEEHUN OTPE3KOB bu6motexa [LJOK
CEKYIIUX https://m.edsoo.ru/8a14406¢
26 Teopema o KBasipaTe KacaTeabHON bubsmorexa LIOK
https://m.edsoo.ru/8al441a4
Teopema o mpou3BeICHUH OTPE3KOB
27 XOpA, TEOpEMa O IPOU3BEICHUN bubnmoreka [JOK
OTPE3KOB CEKYIINX, TEOPEMa O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
78 [IpumeHneHue TeopeM B peLICHUU bu6mmoteka [JOK
T€OMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/8a143106
29 IIpuMeneHne TeopeM B pELICHUHA bubnnoreka [JOK
reOMETPHUECKUX 3324 https://m.edsoo.ru/8al443fc
30 [IpumeneHne TeopeM B peLIEHUN bubmmoreka [JOK




reoOMCTPHUYCCKUX 3aaa4

KonTponbhas padota no teme
"[IpeobpazoBanue m0100US.

https://m.edsoo.ru/8a144578

bubnuoreka [{OK

31 MeTtpuueckue COOTHOLICHHUS B https://m.edsoo.ru/8al1447a8
OKpy>KHOCTH"
MpeJieJIeHHe BEKTOPOB.
32 g)ngnf[{eCKHﬁ u FGOMre)TqueCKHI?I bubmmorexa [IOK
https://m.edsoo.ru/8a144960
CMBICJ BEKTOPOB
Cno>xeHue ¥ BbIUUTaHHUE BEKTOPOB, bubnnoreka [JOK
33
YMHO)XEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
34 Cno>xeHue ¥ BRIYUTAHHUE BEKTOPOB, bubnmoreka [JOK
YMHO>KEHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
35 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KEHUE BEKTOpa Ha YUCIIO
36 PasnoxxeHue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
37 Koopaunats! BekTopa bubmmorexa [IOK
https://m.edsoo.ru/8al44tbe
KaJsipHOE TIPOU3BEICHUE
38 EeKTOIfOB ercl)) HpI/IMé[HeHHe JUISt bubmmorexa [IOK
’ https://m.edsoo.ru/8a14539c¢
HAXOXJACHUS JUIUH U YTIIOB
KaJsipHOE TIPOU3BEICHUE
39 EeKTOIfOB ercl)) HpI/IMé[HeHHe JUISt bubmmorexa [IOK
’ https://m.edsoo.ru/8al14550e
HAXOXJICHHUS JUIMH U YTIIOB
40 Pemienue 3a7a4 ¢ MoMoIIbI0 bubnnorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
41 Pemenue 3a1au ¢ mOMOIIBIO bu6nmorexa LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
47 IIpuMeHeHne BEKTOPOB 1S
peuieHus 3anad Gpusuku
43 KontposnbHas paboTa no teme bubanoreka [JOK

"BexTops!"

https://m.edsoo.ru/8a145b08




44

[ToBTOpeHme, 06001ICHNE,
cucTeMaTh3alys 3HaHUMH.
N3mepenune reoMeTpudecKux
BeIUYUH. TpeyroJbHUKU

bubnuoreka [JOK
https://m.edsoo.ru/8al148524

45

46

47

[ToBTOpeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HaHUM.
[TapannensHbie 1
MePIEHIUKYISIPHBIC TTPSIMbIE

[ToBTOpeHme, 06001ICHNE,
cucTeMaTh3alys 3HaHUH.
OKpy>KHOCTb U KPYT.
I'eomeTpHrueckue nocTpoeHusl.
YTIuBl B OKpYKHOCTH

HroroBas koHTpoJibHAs paboTa

bubnnoreka [IOK
https://m.edsoo.ru/8a148650

bubnuorexa [IOK
https://m.edsoo.ru/8a148920

48

Pezeps

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68




10 KVIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
o
padoThI padoTsbI pecypes
1 [ToBTrOopeHue 3
) JlexapToBBI KOOPAMHATHI TOUYEK Ha )
IJIOCKOCTH
3 VYpaBHeHue psMoit 1 bubmnorexa LIOK
https://m.edsoo.ru/8al45c48
4 VYpaBHeHue npsMon 1
5 YpaBHEHHE OKPYKHOCTHU 2 EH@.IHOTeKa HOK
ttps://m.edsoo.ru/8al14635a
6 Koopaunats! TOuek nepecedeHns ) bubnuoreka [IOK
OKPYKHOCTH U IIPSIMOi1 https://m.edsoo.ru/8a146620
7 Meroa KOOpAMHAT NPU PELLIEHUHN )
reoOMEeTpPUYECKUX 3a7a4
3 Meroa KoOpAMHAT NPU PELLIEHUHN 1
IIPAKTUYECKUX 3a]a4
9 Meroa KOOpAMHAT PH PELLIEHUHU 1
MPaKTUYECKUX 3a/1a4
KonTponbHas pabota no teme
10 "I[eKEI;)pTOBBI KI(:OpIII/IHaTI)I Ha 1 1 BH6J.IHOTeKa HOK
10cKOCTH" https://m.edsoo.ru/8al46e0e
11 IIpaBUIIBHBIE MHOTOYTOJIBHUKH, 3 bubnnorexka [HOK
BBIYUCJIEHUE UX BJIEMEHTOB https://m.edsoo.ru/8al46fda
12 Yucno n. JInrHa okpyKHOCTH 1 E‘;Ifg;l;?:;saogg/léal 47268
13 Yucno n. JInrHa okpyKHOCTH 1 bubmiorexa LIOK

https://m.edsoo.ru/8al4714c




14

JlnvHa 1yru OKpY>KHOCTH

15 Pagnannast mepa yria Bubmmorexa [IOK
a pa yi https://m.edsoo.ru/8al4714c
bubmuorexa [JOK
16 IInomays xpyra https://m.edsoo.ru/8a147426
bubmuorexa [JOK
17 IInomane cexropa https://m.edsoo.ru/8a147750
ITmomans cermenTa
18 IImomane Kpyra, cEKTopa, CErMeHTa Bubmmorexa [IOK
pyra, pa, https://m.edsoo.ru/8a147750
19 ITonsaTue o IBMKEHHUU INIOCKOCTH Bubmioreka LHOK
a https://m.edsoo.ru/8al147c82
20 [TapannensHbIil mepeHOC Bubmmorexa [IOK
P p https://m.edsoo.ru/8al147f16
21 ITapanmnensHbI IEpeHoC Bubmioreka LHOK
P p https://m.edsoo.ru/8al147f16
22 [TapannenbHbIN TOBOPOT
23 [TapannenbHbIN TEPEHOC, TOBOPOT
24 [IpuMeHeHne NBUKEHUN ITPU bubnuoreka [IOK
peueHuu 3aaa4 https://m.edsoo.ru/8a1480e2
KoHnTtposbHas paboTa mo temam
25 "[IpaBusibHBIE MHOTOYTOJIbHUKHU.
OxkpyxHoCTb. [[BUKeHuUs miockoctu"
II 000
OBTOPCHIE, ODODIICHIC, bu6mmoreka [IOK
26 cucremaTusauus 3Hanuil. Mzmepenue

ICOMCTPHUUCCKUX BCIMYUH.

https://m.edsoo.ru/8a148524

[ToBTOpeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAaHUM.
TpeyroabHUKHU

[ToBTOpeHME, 0000IIEHNE,
CHCTEeMaTH3alus 3HAHUM.




27

28

YeThIpexyroJbHUKN

[ToBTOpeHmE, 06001ICHNE,
cucTeMaTh3alys 3HaHUM.
[TapautenpHble psMbIe

[ToBTOpeHmE, 06001IEHNE,
CUCTEMATU3ALUS 3HAHUMN.
[IepneHuKynspHBIC IPSIMBIE

[ToBTOpeHmE, 06001ICHNE,
cucTeMaTh3alys 3HaHUMH.
OKpy>KHOCTb U KpYT.

[ToBTOpeHmE, 06001ICHNE,
CUCTEMAaTH3alMsl 3HAHUM.
['eomeTpuyeckre NOCTPOCHHUSI.

[ToBTOpeHME, 0000IIEHNE,
CHCTeMaTH3alus 3HaHuM. YTIIbI B
OKPYKHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/8a148650

29

[ToBTOpEeHME, 0000IIEHNE,

OKPY’KHOCTHU MHOI'OYT'OJIbHUKOB

cucreMaTu3anus 3HaHuu. Bricanunie

30

[ToBTOpeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAaHUM.

OnucaHHble OKPY>KHOCTH

MHOTOYTOJIbHUKOB

HroroBas koHTpoJIbHAs paboTa

bubmmoreka [IOK
https://m.edsoo.ru/8a148920

31

[ToBTOpeHME, 0000IIEHNE,
CHCTEeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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noaxoabl K  OHLHEHUBAHUIO IIJIAHUPYEMBIX  PE3YJIBTATOB
OBYYEHUA

OCHOBHBIMH METOJaMH TPOBEPKH 3HAHUH M yMEHUH OOYYaloIMXCs 1O MaTeMaTHKe
SBJISIIOTCSL YCTHBIH ONpPOC M MNUChbMEHHble paboThl. K mNUCBMEHHBIM (QoOpMaM KOHTPOJIS
OTHOCSTCS: MaTeMAaTUYECKUE TUKTAHTHI, CAMOCTOSTEIbHBIE U KOHTPOJbHBIE PAOOTHI, TECTOBBIC
3aJJaHUsI U TECTHI.

OcHOBHBIE BHIBI TPOBEPKH 3HAHMW — TeKyllas M HTOroBas. Tekymmas mpoBepka
IIPOBOJUTCSI CUCTEMAaTHUECKU M3 YpPOKa B YPOK, a UTOTOBas — IO 3aBEpIIEHUU TeMBI (pa3zena),
IIKOJIBHOTO Kypca.

[lpy oueHMBaHMM IUIAHUPYEMBIX PE3yJbTaTOB OOY4YEHHsS MaTeMaTHKEe OOydYaroLIUXcs C
HOZIA HeoOXomuMo y4YHTHIBAaTh TaKUE€ WHAMBHIYyalTbHbIE OCOOCHHOCTHM HX pa3BUTHS, Kak:
YPOBEHb Pa3BUTUS MOTOPUKHU PYK, YPOBEHb BJIAJI€HHs YCTHON pEUblO, SHEPreTUUECKUE PECYPCHI
obyuaromuxcst ¢ HOJIA. Jlns kaxmoro o0y4aromerocsi yauTellb Moa0MpacT MHINBUIYaIbHBIC
(OopMBI KOHTPOJISL PE3y/IbTaTOB 0OyUEHHUS] MaTEMaTHKe.

Hns oOywarommxcst ¢ HOJIA HeoOXoauMoO yBeNIWYEHHWE BpeMs Ui BBIOJIHEHUS
KOHTPOJIbHBIX U CAMOCTOSITEIIbHBIX Pa0oT.

KonTponbpHbIe, cCaMOCTOSTENbHBIE M MPAKTHYECKUE PAOOTHI MPH HEOOXOJUMOCTH MOTYT
IPEeUIaraTbCsl ¢ UCIHOJIb30BAHUEM 3JIEKTPOHHBIX CUCTEM TECTHPOBAHMS, MHOIO MPOTrPAMMHOIO
o0ecrieyeHns, 00eCTIeYMBAIOIINI TIPU HEOOXOJUMOCTH MOKHO HCIIOIB30BATh TEKCTHI C KPYITHBIM
HIPUPTOM; NPUMEHSTH KOHTPOJbHBIE M3MEPHUTENM C OTACIbHBIMH 3JEMEHTAMU DELICHHUS;
UCTIOJIB30BaTh AITOPUTMBI IPU PELICHUN YPaBHEHUH U HEPABEHCTB, KOHTPOJIbHBIE H3MEPHUTEIH C
TOTOBBIMHM TpadukaMu (GYHKUMNH M JuarpaMMaMu; MCIIOJIb30BaThb OHJIAHH TECTHPOBAHUE C
BbIOOPOM OTBETOB.

Texymmii KOHTpoJb B (OpPME YCTHONO OMNpOca MPHU HU3KOM KauecTBE YCTHOM
AKCIPECCUBHON peur 00yJaromuxcs He00X0AUMO 3aMEHSITh MUCbMEHHBIME (hopMamH.

Hanpumep, ¢ 3Toif 1enbl0 MOTYT HCHOJB30BAaTbCA TECThl M TECTOBBIE 3a/aHUS U3
bubmorexn MDIII (POII) nHa mobom sTane ypoka. C MOMOILIBIO TaKUX 3aJaHUA M BOIPOCOB
3HAUUTEIbHO TpolIe MoAoOpaTh MaTepuasl il KOHKPETHOro Kjacca, o0ydaromerocs,
COOTBETCTBYIOIIMI YPOBHIO €T0 Pa3BUTHS U BO3PACTHBIX 0COOEHHOCTEH.

CIIEHUAJIBHBIE YCJIOBUSA PEAJIN3ALINU JUCLHHUIIJINHBI

B cnyyae HeoOXOmUMOCTH (BBIPaXCHHBIE JIBUTATEIbHBIE PACCTPOWCTBA, TSDKEIOE
MOpa)XeHHe PYK, MpernsTCTByIolee (GOPMUPOBAHUIO TPAaPOMOTOPHBIX HABBIKOB) pabouee MecTo
oOyuarommerocsi ¢ HOJA nmomxHO OBITH CHENHATBbHO OPraHU30BaHO B COOTBETCTBUU C
OCOOCHHOCTSIMU ~ OTPaHMYEHUN ero 370poBbsi. HeoOXoauMo mperycMOTpeTh Haaudue
NEPCOHANBHBIX KOMITBIOTEPOB, TEXHUYECKHUX MPUCHOCOOTICHNH (CrenuanbHas KiIaBUaTypa,
pa3IMYHOTO BHUJA KOHTAKTOPHI, 3aMEHSIOIIUE MBI, HKOMUCTUKH, TPEKOOJBI, CEHCOpPHBIC
TIJIAHIIETHI ).

JomkHbl  OBITH  CO3M@aHBl  yCJOBHSI  AJg  (YHKIIMOHUPOBAHHUS  COBPEMEHHOMU
UH(POPMAIIMOHHO-00pa30BaTENbHOM CpeJIbl, BKIIOYAOICH

ANIEKTPOHHBIE HH(OPMAIIMOHHBIE PECYpPCHI, AJIEKTPOHHBIE 00pa3oBaTelIbHBIE PECYPCHI,

COBOKYITHOCTb HH(OPMAIIMOHHBIX, TEXHOJIOTUH, TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHA,

COOTBETCTBYIOIIUX TEXHUYECKUX CPEACTB M TEXHOJIOTUH (B TOM uucie, (ruem-TpeHaxxepos,
uHCTpyMeHTOB Wiki, mu(pOBBIX BHUIEO MAaTEpPUAIOB, BHUPTYAIbHBIX JIAOOpaTOpuil u ap.),
o0ecreunBaroMX JOCTHXKEHHEe KaxabiM oOydaromuMmces ¢ HOJIA MakcuManbHO BO3MOXKHBIX
JUTSE HETO pe3ynbTaToB oOydeHus. Hampumep, ucronb30oBaHHe COBPEMEHHOW 00pa3oBaTeIbHOM
cpenoii B oOyuenun Maremarwke aeteil ¢ HOJIA sBistoTcs pecypchl 00JIauHON WHTEPHET-
mwiargopmer MBI (PJIII), xoTopeie comepkaT HEOOXOIMMBbIE 00pa30BaTEIbHBIC MATEPUATIBI,
MHCTPYMEHTHI JJISl UX CO3JaHMs U PeIaKTUPOBaHMUs, BUPTYyaIbHbIE JTa00paTOPHUH.
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