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MoAaynbHbIA NPUHLMIN NOCTPOEHUSA 3NTIeKTUBHOIO Kypca
no o6o6uarowemMy noBTopeHuto nnaHnmetTpum B 10-11-x knaccax

AHHOMauyus. B cmamse asmopbi aHanu3upyrom docmouHcmea MoOyibHOU mexHosno2uu
obyyeHusi, paccMampugarom HEKOMOpbIe €€ acrieKmbl MPUMEHUMENIbHO K 0by4YeHuro
mamemamuke. [Mpusodumcs mModyrbHas rnpozgpamma obobwarouje2o NMoO8MoOpPeHUs rnna-
HUMempuu u nodpobHo onuckieaemcsi 00UH u3 ee Modyred.

Knroyeenle cnoea: obydyeHue ceomempuu, MOOyribHasi mexHoso2usi oby4YyeHusi, rnoo2o-
moeka K EI'D, camocmosmernbHas paboma y4yaujuxcs.

MoaynbHasa TeXHOMNOrma BO3HUKNA KaK anbTepHaTMBa TPaguLMOHHBIM nogxodam K
oOy4yeHno 1 nepBoHavanbHO Obina ocyuwecTBneHa B cgepe npodeccmoHanbHoro obpa-
30BaHus AN YyCTPaHEHUA HeQOCTAaTKOB CyLeCcTBYOLWeNn npodecCuoHanbHOM NOAroTOBKM.
OHa npuobpena 6onbLlyto NonynspHOCTb B y4ebHbIX 3aBeaeHuax CLUA n 3anagHon EB-
ponbl B Hayane 40-x rogoB XX Beka. Ee naen 6epyt Hayano B Tpyaax b. ®. CkuHHepa u
nony4yaroT TeopeTnyeckoe oOOoCcHoBaHMe u pas3sutue B pabotax b. M. lNonbgwmng,
K. Kypxa, I'. OyeHca, [x. Paccenna. B ote4yecTBeHHON Angaktuke Hambosnee NosHO OCHO-
Bbl MOAYNbHOrO 00y4yeHuMss u3yvyanuce U paspabatbiBanuce W. 5. CeHHOBCKMM,
M. N. TpetbsikoBbiM, T. U. LLlamosown, M. A. KOussuyeHe n gp.

MoaynbHoe obyyeHue mHTerpupyet B cebe Bce TO, YTO HaKOMMEHO B neparornye-
CKOW Teopun 1 npakTuke, n 6asmpyeTtca Ha Teopun No3TanHoOro hopMMpoBaHNS YMCTBEH-
HbIX OENCTBUN. NOoea aKTUBHOCTU YYEeHUKa, YETKOCTb U onpeneneHHas fnorvka ero gencT-
BWUI, MOCTOSIHHOE NOAKPensieHMe UX Ha OCHOBE CaMOKOHTPOMS, UHAMBUAYaANN3NPOBaHHbIN
Temn y4yeBGHO-NO3HaABATENbHOM AEATENBbHOCTM MPULLINN B MOAYNbHOE obyyeHue m3 npo-
rpaMmmupoBaHHoro. KnbepHeTtuyeckun noaxon oboratmn moaynbHoe obyyeHue wupeen
rMOKOro ynpaBneHus OeATENbHOCTbI Y4Yalluxcs, Nepexogswero B camoyrnpasrieHue.
JINYHOCTHO-OpUMEHTUPOBaHHOE OBy4eHMe, rMaBHas Lerb KOTOPOro — pasBuUTUE JIMYHOCTHO-
ro OTHOLUEHUS K MUPY, AeaTenbHOCTU, cebe, — oboratmno moaynbHoe obyyeHne cyObek-
TMBHOW aKTUBHOCTbIO N CAMOCTOSTENBHOCTBIO YYalLlerocs.

Mpn moaynbHON TEXHOMOMMN 0ByYeHUs cogep)kaHne COCTOUT U3 CUCTEMbI MOAYNEN,
KONMYECTBO KOTOPbIX onpeaensieTcs uensamu, rmybuHon, WnpoTon No3HaHUSA npegMeTHOM
KynbTypbl. CogepxaHue pasbusaetca Ha 060cobneHHble 3aKOHYEHHbIE YacTh. CyLHOCTb
MOAYNbHOro 0By4eHNss COCTOMT B TOM, YTO YYEHMK B npouecce paboTbl C MOayrnemM camo-
CTOATENbHO, C OnNpefeneHHoNn AOoNen NOMOLLN YYNTENSA peLlaeT KOHKpeTHble Lenu yvyeb-
HO-MO3HaBaTENbHON OEeATENbHOCTU, UCMNONb3ys pa3HoobpasHble hopMbl paboTbl U cpea-
cTBa 0by4yeHus. Yyawmmcs npeaoctaBnsaeTca BO3MOXHOCTb CaMOCTOATENbHO paboTtaTh C
npeanoXeHHON UM UHAMBUAYaNbHOM y4ebHOM NporpamMmmMon.

OcobeHHOCTU pasHbIX BapMaHTOB MOAYMbHOMO 0by4YeHns onpegensieTcs TeM, Kakown
CMbIC BKIagblBaeTcsa B NOHATME «mofaynb». Mbl, cnegys noruke . A. KOuasuyene [1],
NMoOHMMaeM MoAyfb Kak OCHOBHOE CpeACTBO MOAYNbHOro obyyeHus, KOTOopoe SABMsieTCS
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3aKOHYEeHHbIM 6s10koM (baHKOM) UHGbopMayuu, a TakKe BKNYaeT B cebsa yesesyro npo-
epammy Oelicmeuli 1 Mmemooduyeckoe pykosodcmeo, obecnedmnBaroliee OOCTUXKEHME MNO-
CTaBIIEHHbIX OMAAKTUYECKUX Lenen.

1. YT06bI COCTaBUTL NNaH (Lenesyo NporpaMmmy) A4ENCTBUIN, HYXKHO:

— BblAeNUTb ONTMManbHY MoAenb 0byvyeHus, npeacTaBnsowyo y4ebHbIn Kype Kak
CUCTEMY, TO €CTb CO3[aTb NEepBUMYHOE KOHCTPYMpOBaHWE MaTtepuana, HarnsgHoe npeja-
CTaBrieHme No BCeMY KypcCy, TeMe, YPOKY;

— COCTaBUTb TEXHOSIOMMYECKYIO KapTy MOAyns, YTO BeAeT K 3aKOHOMEPHOCTU y4eb-
HOro npouecca (3tan NPOeKTUPOBaAHNSA);

— BblAENUTb OCHOBHbIE Hay4Hble naeu npeameTa Ha AaHHOM 3Tane ero n3yvyeHus;

— 0bbeanHUTL yyebHoe cogepkaHue B onpeneneHHble 6oku;

— copMynupoBaTb KOMMNSIEKCHYHO AnAAKTMYECKYHO Lenb (06Lwyto uenb obyyeHns);

— BbIAENUTb N3 KOMMIEKCHOW ANOAKTUYECKOW LIeNn HTErpUpyoLWmne angakTnyeckme
uenu n ccoopMmmpoBaTb Moayrb;

— pasfenvuTb Kaxayr UHTErpupYoLLY0 OMAAKTUYECKYIO Leflb Ha YacTHble AnaakTu-
YyecKkune Lenu u Bolaenntb B Moayne y4ebHble af1IEMEHTDI.

[MaBHbLIN 3Tan MNpu COCTaBMEHMM NflaHa AENCTBUA — pa3paboTka MoAOynbHOW Mpo-
rpammbl. OHa COCTOUT U3 KOMMMeKcHoM anpaktudeckon uenu (OLl), n3 kotopon BbITEKAET
nHTerpmpytowaa uens (MAL), koTopas, B CBOK ovepedb, MOXET MMETb YaCTHYK ANOAKTU-
Yyeckyto uenb (YL), Ha ocHoBe KOTOPOW BbIAENATCA YacTHble Y4ebHble anemeHThl (YJ).

2. baHk nHdopmauun — ato yyebHoe cogepxaHune. OHO BbICTpamMBaeTCs B COOTBETCT-
BMW C ONOAKTUYMECKMMM LENSMU N OOSMKHO ObiTb TakuM, YTOObI y4eHUK 3EKTUBHO ero yc-
BamBan. OTbop coaepxaHnsa Moaynsi NPON3BOAMTCS Takum 0b6pasom, YTobbl OHO COCTaBMANO
3aKOHYEHHbIN BroK MHopmaumn, Npu 3ToM y4ebHbIN MaTepuan paccmaTpuBaeTcsa He TOfb-
KO KaK nopumsi tHdopmaLmm, KOTOpYt Halo YCBOUTb, HO U KakK MCTOYHWUK LIEHHOCTHbIX OpUEH-
Tauun. 3agaHus (rpynnosble, AuddepeHunpoBaHHble, NapHble) HanpaseHbl Ha opMUpPo-
BaHME CMCTEMHOrO MbILLIIEHNS: BBOAATCA PyHOAMEHTanbHbIE MOHSATUSA, pacKpbiBaeTCst UC-
nonb3oBaHMEe 3TUX MOHATUMA B pasHbIX pasgernax, B HOBbIX cuTyauusx. [Mpn aTomM ypoBHM
nraHMpyemoro pesynbTata MoryT UMeTb cTaTyc 6a3oBoro, NpoABMHYTOMO U TBOPYECKOTO.

3. MeTtogunyeckoe pykoBOACTBO MO YCBOEHUIO y4eBHOro cogepXaHms — 3TO MUCh-
MEHHbIE COBETbl YYMTENsl YYEHUKY: Kak fy4lle BbINOMHUTL 3afaHue, rae HanuTu HYXKHbIN
MaTepuar, Kak BbINONHUTb NPOBEPKY U T. M.

Yuntentio, paspabaTtbiBatoLiemMy MogysbHble NPOrpamMmmMbl, HEOGXOANMMO ONUPaTbLCS Ha
crnefyroLme OCHOBHbIE MPUHLMNGI.

1. [llpuHyun uenegoz2o HasHa4yeHus. Moaynu MOXHO YCMOBHO pasfenntb Ha Tpwu
TMNa: No3HaBaTenbHble (MCMOMb3YKTCH MPU U3YYEHUN OCHOB HaykK); onepaumnoHHble (4ns
dhopmmpoBaHNS N pasBUTMS CNOCOBOB AEATENBHOCTN); CMEeLUaHHbIe, KOTOPbIe Yalle BCero
N UCNOSb3YHOTCS B LUKOSE.

2. [lpuHyun codyemaHusi KOMMIEKCHbIX, UHMe2pupyrowux U YacmHbix dudakmu4e-
ckux yeneu. CosokynHocTb Y[L| obecneumBaeT pgoctmxkenne MOL| kaxgoro moayns, co-
BOKynHocTb ML, Bcex moagynen obecneunsaet goctmxkeHue KALL.

3. [puHyun obpamHol ces3u. Hukakoe ynpaBneHne HeBO3MOXHO 6e3 KOHTpons,
aHanusa u koppekumn. B mogynbHOM o0y4eHun ynpaBreHue, OCyLLEeCTBMSIEMOE y4nUTe-
nem, coyeTaeTcs C caMoyrnpaBfeHUeEM YYEHNEM CO CTOPOHbI CaMmX LUKOMbHUKOB. Moaynb
noboro nopsigka AOMKEH BKMOYATb KOHTPOSb BbINOMHEHUS 3a4aHus, YCBOEHUSI 3HAHWUM
YYaLLNXCS; OH CYMTAETCA HEMOSHbIM, €CN OTCYTCTBYET UHCTPYKLMS KOHTPONS.

B mMoaynbHOM TeXHONOrMM MCnonb3ylTca cnepyowme popmbl KOHTPOMSA: CAMOKOH-
TPOnb, B3aNMHbIA KOHTPOSb Y4aLLMXCH, KOHTPOSb YYNTENS.
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[na ycnewHoro npMMeHeHns MOAyIbHbIX NporpaMmMm Heobxoaumo cobntogaTb HeEKo-
Topble NpaBuna. HaunHas pabotaTb C HOBbIM MOAYMEM, HY>XKHO NPOBOAUTb 8XOOHOU KOH-
mposib 3HAHUN U YMEHUI y4aLLMXCsl, YTOBbl UMETb MHGOPMaLMO 06 YpOBHE NMX FOTOBHOCTU
K pabote. Npn HEOBXOOMMOCTN MOXHO NPOBECTU COOTBETCTBYIOLLYIO KOPPEKUUIO 3HaHUU.
BaxxHO Takke ocyLlecTBreHme TeKyLLEero n NPoOMeXyTO4YHOro KOHTPOrs NOocne U3yvyeHust Ka-
xgoro yyebHoro anemeHTa. lNocne 3aBeplueHnss paboTbl ¢ MOAYNEM OCYLLECTBNSAETCS 8bl-
XOOHOU KOHMpPOJsIb. TEKYLLMIA N NPOMEXYTOYHbIN KOHTPOSb BbISBNAOT Npobesibl B YCBOEHWUM
3HaAHUN C UENb HEMEANEHHOrO UX YCTPAHEHWS], a BbIXO4HOW KOHTPOSb OOMKEH MOKa3aTb
YPOBEHb YCBOEHWSI BCENO MOAYNA U TOXE npeanonaraeT COOTBETCTBYOLLYIO A0paboTKy.

B mMogynbHOM TEXHOMOrMM OLEHUBAETCH BbINOSIHEHNE KAXKAOro y4eBHOro anemeHTa.
OueHKN HakannMBalTCs B NIMCTE KOHTPOS, HA OCHOBAHUN KOTOPOW BbICTABMSETCHA UTOrO-
Basi ouUeHKa 3a paboTy Hag moayrnemM. TOYHOCTb KOHTPONS U OOBbEKTUBHOCTb OLEHKM Wr-
patoT 6onbLuyo posib. MonNyYynTb XOPOLLYK OUEHKY — OAHa W3 rfaBHbIX MOTUBAUUK Npu
MOAYNbHOM TEXHOMOMMKN. YYEHUK YETKO 3HAET, YTO ero Tpya OLEeHUBaEeTCs Ha KaXXaoM aTa-
ne n oueHka 06 bEKTMBHO OTpaXkaeT ero yCunmsi 1 CnocoBHOCTM.

Kaxgbin y4ebHbIN afieMeHT MOAYbHOMO ypoka — 3TO Lar K JOCTUXKEHUIO UHTErpupyo-
Len uenun ypoka, 6e3 oBnageHus cogepxaHmem KOTOporo ata uenb He ByaeT AOoCTUrHyTa.
Y4ebHbIX afeMeHTOB He JOSMKHO BbITb MHOrO (He Bonee cemu), HO cpean HUX obasaTeribHO
AOIMKHbI NPUCYTCTBOBAaTL criegytowme: Y3-0 — onpegenenne VAL, no goctmkeHuto pesynb-
TaToB 00yYeHus:; YO-1 — 3aaHus MO BbISIBAIEHUIO YPOBHS 3HAHUW MO TeMe, 3aJaHusi, Ha-
npaBrieHHbIE Ha OBfadeHne HOBbIM MaTtepuanom; YO-2 (1 T. 4.) — otpaboTtka y4ebHoro ma-
Tepvana. 3asepLliaowmn YO BKMOYaET BbIXOAHOW KOHTPOSb 3HaAHWW, NoaBeaeHue UTOroB
3aHATMA (OLEHKa CTeneHn AOCTUXKEHMS Lenen ypoka), Bblbop gomMaluHero 3agaHums (OHO
AOIMKHO ObITb AMddepeHUMPOBaHHLIM — C Y4ETOM YCMELHOCTM paboTbl yyallerocsi Ha ypo-
Ke), pedonekcuto (OLEeHKy cBoer paboTbl C Y4ETOM OLIEHKN OKPYXKatoLLmMX).

BeeneHne moaynen B y4ebHbIM NPOLIECC OCYLLECTBIISIETCS nocTeneHHo. CHavana wuc-
nonb3yeTcsl TPaaMLUMOHHas cuctema obyyeHus ¢ aneMmeHTamm moaynen. B ctaplumnx knaccax ¢
MOAYIbHbIM OBy4YEHNEM MOXKET coveTaTbCs NEKLUMOHHO-CEMUHAPCKasa cuctema oby4veHust.

Mpn MOAyNbHOM OBYYEHMM YYEHUK BKINIOYAETCS B aKTUBHYK N 3(ODEKTUBHYO y4ebh-
HO-MO3HaBaTENbHYI OEeATENbHOCTb, paboTaeT ¢ AnddepeHLMpOBaHHOM MO CoaepPXXaHMto
n o6bemy nomowm nporpammon. aeT mHanBmayanusaums KOHTPONS, KOPPEKLUMA U KOH-
CYNbTUPOBaHUSA. BaxHO, YTO YY4EHMK MMeeT BO3MOXHOCTb B Donbllen cTeneHu camopea-
nn30BaTbCA, U 3TO CNOCOBCTBYET MOTUBALMM YHEHUS.

CyLLecTBYET, MO KpanHEN Mepe, LIECTb pasnMYHbIX MOAYNEWN: opaaHu3ayuUOHHbIU, Mo-
8MOPEHUS, U3yHeHUs1 HO8020 Mamepuaria, 3aKpersieHusi, KOHmpOoJss, Koppekyuu. B 3asucn-
MOCTU OT XapakTepa Lenn BO3MOXHbl MHOTOYMCIIEHHbIE PA3HOBUOHOCTM KaXXO0ro U3 HUX, Ha-
npuMep, NOBTOPEHNE MOXKET ObITb TEKYLLMM, NOOEPKUBAOLLMM, 0606LLAIOLLIMM, NTOTOBLIM.
BaxHenwmnmM MOMEHTOM B KaXKOoM M3 MoAyrien obydeHus B JaHHOW cUcTeMe SBRsieTcs ca-
MocTosiTenbHasa paboTa ydawmxca. OHa npegnonaraeT MMEHHO caMoCTosATENbHOE A00biBa-
HME yYalMMUCA 3HaHWUIA NO TeMe U3 AOCTYMNHbIX MCTOYHUKOB MHpOpMauun, a He pasHOBUA-
HOCTb NPOBEPOYHON PaboThl, KaK 3TO 3a4acTyH NMOHMMAETCS HEKOTOPLIMWN YYUTENSMMN.

1. CamocTodaTenbHble N 3a4eTHble paboThbl, B X04e KOTOPbIX y4YUTeNb onpeaensier
YPOBEHb YCBOEHUSA MaTepuana, MOXHO NPOBOAUTbL creaylowumMm obpasom: yunTenb Oor-
XXEH NPUroTOBUTb KapTOYKMU C 3aJaHUsIMU, KOTOpblE TakKe COOTBETCTBYIOT pa3HbIM ypOB-
HAM yCBOEHUS MaTtepuana: 6asoBomMy, NPOABUHYTOMY U BbICOKOMY.

Yyawumcsa npegnaraetcsa CNUcoK 3agay U ynpaxxHeHWn, pacnosioXXeHHbIX B Nopsiake
BO3pacTaHMa CNOXHOCTU. B TeuyeHne HEeCKONbKMX YPOKOB, OTBOAMMbIX HA CaMOCTOATESb-
Hylo paboTy, yyawmecs pelwatoT 3Tn 3agadn. llocne peweHns Kaxagon 3agaym yyawmecs
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CpaBHMBAOT OTBET (a NpU HEOBXOAMMOCTUN U peLleHne) C NpaBuribHbIM. YUYnTenb KOHTPO-
nnpyeT 3TOT NPOLIECC M OTMEeYaeT BCE NMPaBUilbHO PELLEHHbIE YYEHUKOM 3aayv B fINCTE
KOHTPOS, HA2 OCHOBAHUN Yero B KOHLIE MpaKkTUKymMa BbICTaBMASIETCH OLEHKa.

2. MNepen n3ydyeHnem HOBOro maTtepuana HeobxogMmMoO OopraHvM3oBaTb BBOOHOE MO-
BTOpeHue B hopme Geceabl, B KOTOPOM YHYEHMKN BOCCTAHABMMBAKOT B NaMATU 3HAHWUS, He-
obxoaumble onst U3y4eHUs HOBOro Matepuana.

3. MNMocne ocBoOeHUst y4eHMKaMu TEOpPEeTMYECKOro Grioka HY)XHO MPOBECTU TPEHWHT-
MUWHUMYM, LieNb KOTOPOro — aBToMaTu3aums yMEHUN pellaTb CTaHAapTHbIE 3adayn. Takas
dopma paboTbl no3sonseT cnaboycnesBaroUM y4eHUKam npocnywartb anroputm peLle-
HUA Nnpumepa unn 3agadn. CUNbHbIN YYEHUK Takke peanu3yeT BO3MOXHOCTU fyyllero 3a-
KpensieHnsi U3y4eHHOoro.

4. Cneayowmn atan B OCBOEHUM TEMbl — MPAKTMKYM. YCMNEeWHOCTb 00y4YeHnsa 3aBncuT
OT HenpepbIBHON 06paTHON CBA3M, OT MOSy4YEHUS CBOEBPEMEHHOM MHGOPMaLun ob ycneLu-
HOCTM MPOOBWKEHUST KXXOOro ydeHuka. [o3TomMy nocne Kaaoro ceMuHapa-npakTukyma xe-
nartenbHO NPOBOAUTbL CPE30BbLIAN KOHTPOSb AOCTUXKEHUS YYEHMKAMU TEX UMN UHBIX YPOBHEN
OCBOeHMsi MaTepuana. epen NToroBbiM KOHTPOMNIEM MOXHO NPOBECTM 3a4€ET, B KOTOPbLIN BXO-
OAT He TOSbKO 3aaHnsA NPaKTUYECKOro COAEPXKaHUSA, HO N TeopeTUYeCcKne BONpoChHI.

5. O6obuwatoliee NoBTOpeHME MNO3BONSET yYEeHWKaM yBUOETb BCHO TEMY LIESTUKOM,
Nnosly4ymTb €€ NosIHOE CUCTEMHOE 3HAHMeE.

6. lomawHaa paboTta B 4aHHOM MHTErpasnibHOM TEXHOSOMMN 3a4aéTcsa B 3aBMCUMOCTH
OT YPOBHS 3aaHUIN, KOTOPbIE MOXET BbINOSTHUTL YY4EHUK, U 065a3aTeNbHO NPOBEpPSAETCS.

7. KoHTpornbHble paboTbl UK 3a4eTbl B MOAYIbHOM TEXHOMOMN Takke MOXHO OpraHu-
30BbIBaTb B 3aBUCUMOCTM OT YPOBHS YCBOEHUS ydalmmes ydebHoro matepuana. Hanpumep,
MOXHO AenaTb BapuaHTbl KOHTPOSIbHOM paboTbl, COOTBETCTBYHOLLUME YPOBHIO YCBOEHUSI MaTe-
puana: HU3KOMY, CcpedHEMY, BbICOKOMY. [1py TakoM NpoBeAEHMM KOHTPOSbHOM paboTbl yya-
lmecsa camn BblbmpatoT BapuaHT. locne KOHTponbHOM paboTbl MPOBOANTCA NpaKTUYeckas
paboTta Hag ombkamu.

OnucaHHbIM Bbile CnocoboM MOXHO NPOBOAUTL YPOKWU U SNEKTUBHbBIE KYPChl B LLKO-
ne. Ho kpome 3TOro MoAyrbHYH TEXHOMOMMIO MOXHO MCMNONb30BaTb U MPU AUCTAHLMOH-
HOM 0BYY€eHUN LLIKOMbHUKOB.

MopaynbHasa TexHonornsa oby4yeHns UMeeT psif CepPbe3HbIX 4OCTOMHCTB:

— uenun oby4yeHnss TOYHO COOTHOCATCS C AOCTUIHYTbIMU pe3ynbTaTaMn yYEeHUKa;

— 3agaeTcs MHaMBMAyanbHbIA TEMN Yy4eOHOM OeATENbHOCTY;

— obecneunBaeTcs BbICOKMI YPOBEHb aKTMBM3aLMN yYaLLNXCHA HA YPOKE;

— opMUPYOTCA HaBbIKM CaMO0OBpa30oBaHNS YYaLLNXCS;

AaeTcs BO3MOXHOCTb y4yawmmcs paboTtaTb caMoCToATeNbHO ¢ AuddepeHumnpo-
BaHHOW NporpamMmonu;

— [ocTuraeTcsa rmbkocTb U MOBUMABHOCTL B (DOPMUPOBAHUN 3HAHUA U YMEHUIA 0DY-
YalLLMXCS, pa3BMBaETCS UX TBOPYECKOE U KPUTUYECKOE MbILLNIEHNE;

— obecneunBaeTcs pasBuTUE SIMYHOCTU y4allerocs, co3fgarTcs ycrnoBusa ans camo-
peanusaunmn Kaxkaoro y4eHuka;

— YYUTbIBAETCS YPOBEHb NOArOTOBMNEHHOCTU KaXOoro yYeHwka, ero MHaMBuayasnb-
Hble 0COBEHHOCTY;

— MO3TanHbI — MOAYIIbHBLIN — KOHTPOJSTb 3HAHUA U NPAKTUYECKNX YMEHUN OaeT on-
pefeneHHyo rapaHTuio apeKTMBHOCTU 00yYEHS;

— obLleHMe yunTens n y4eHrka NpoXoanT Ha CyObEeKT-CyObEKTHON OCHOBE;

— paspaboTka moaysien no3BonseT YNNoTHUTL y4ebHyo mHdopmaumio 1 npeacra-
BUTb ee brnokamu;
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— npuHocaT 0o 30% akoHoMun yyebHoro BpemeHun 6e3 yulepba ons NONHOTLI U ry-
OWHbI N3y4aemoro maTepuana;

— [ocTuraeTcs onpeaeneHHasa «TexHonornsaumsay obyyeHusi, OHO B MEHbLLEN cTene-
HW CTaHOBUTCS 3aBMCUMbIM OT Nearormyeckoro MacTepcTea yumTens;

— NO3BONSET BKMOYMTb B OOydYeHMEe KOHCYNbTMPOBaHWE U OO3MPOBAHHYO MEpCo-
HanNbHY NMOMOLLb OT yYuTens;

— NO3BOMNSET onpeaenuTb YpOBEHb YCBOEHUS HOBOro MaTepuana ydyawmmmca m 6bi-
CTPO BbIABUTb Npobernbl B 3HAHUSX;

— UCnonb3ys MoAynu, MOXHO YCNeLWHO OCYLLECTBMATb BHYTPUNPeaMETHbIE U MeX-
npegmMeTHble CBA3WU, MHTErpupoBaTtb yyebHoe copepxaHue, hopMmpysa ero B fnornke co-
AepxaHuna Beayllero y4ebHoro npegmerta;

— npovcxoanTt anddpepeHumaums y4ebHoro coaepXaHns; HUKHUA YpOBEHb COOTBETCT-
BYeT 0653aTeNbHOMY MUHUMYMY COAEPKAHMS, BEPXHUIA — LOMNONHUTENBbHBIM CBEAEHMAM;

— HabntogaeTca CTPYKTYPUPOBAHHOCTb AEATENbHOCTM YYEHMKa B JIOMMKe 3TanoB yc-
BOEHUSA 3HAHWI: BOCNPUATME — MOHUMAHNE — OCMbICIIEHNE — 3anoMUHaHUe — NpuMeHe-
Hne — obobLleHrne — cuctemaTmsaums.

Takum obpas3om, TeopeTuyeckne N NpakTu4eckne UCcneaoBaHUs nNegaroros, NCUXosio-
FOB N YYEHbIX, CNeunanmnsmpyroLLmMxca B obnactn Teopmm n MeEToaMKN obyvyeHnss MatemaTmke,
nokasanu, YTo MoAyrbHas TEXHOSOMNs 0BydYeHns UMeeT PSa CyLEeCTBEHHbIX NPenuMyLLeCTB
nepen TPaguUMOHHON, YTO, 6€3 COMHEHUs, AenaeT akTyanbHbiM Bonpoc 06 ee BHeApEHUM B
NpakTuKy oBy4YeHus B LLKONeE.

M3noxeHHble Bbiwe naen 6binn MCNoNb3oBaHbl HAMWU NMPU OpraHM3aumMm UTOroBOro
NMOBTOPEHUS NIIAHUMETPUM 32 KYpC OCHOBHOWM LUKOSbI, LENbio KOTOPOro ABMASETCS CUcTe-
MaTu3aumsa n 06o6LLeHne paHee Nony4YeHHbIX 3HAHWI MO reOMEeTPUMN.

MpuBegem paspaboTky obobuiarowero NOBTOPEHUS MNNAHUMETPUN MO MOAYNbHOM
TexHonormm obyyeHns; 6onee nogpobHO pacCcMOTPUM NOCTPOEHNE COAEPKATENbHOMO MO-
Aynsa «1pAMoyrosibHbIA TPEYronbHUKY .

PaspaboTtaHHoe obobLuatoliee NOBTOPEHNE NNIAHUMETPUM MO MOLYIbHOW TEXHOMO-
rMu npegHasHavyeHo ans yyawmxcs 10—11-x knaccos n paccumtTaHo Ha 34 vaca.

OcHoBHOE cofgepxaHue MOBTOPEHNA COOTBETCTBYET COBPEMEHHbIM TEHAEHLUNAM
pas3BUTUS LLKONBHOrO Kypca reoMeTpuun, ngeam anddepeHumanmm, yrnyoneHms n pacwim-
peHnsa 3HaHUM ydawmxcs. [JaHHoe NOBTOpeHWe AaeT yvawuMcs BO3MOXHOCTb MO3HAKO-
MUTbCSA C OnpegerieHHbIMM MeToA4aMn M NpUeMamMun pelleHust 3agad, KoTtopble NMbo He
paccMmaTpuBaloTCHa NpU U3yYeHUU NraHuMeTpuu, Nnbo He oTpabaTbiBalOTCS Ha AOMKHOM
YPOBHE; CUCTEMATU3NPOBATL CBOW 3HAHWUSA MO MNAaHMMETPUU; MOMOXET yyalummcs B nog-
rOTOBKE K BbIMYCKHbIM WU BCTYNUTESbHBIM 3K3aMeHaM Mo MaTtemaTuke.

Llensmun 1 3agadamy NOBTOPEHUSA MOXHO CYMTaTb CreayoLwme nomnoxeHms: o606wwmTb
N CUCTEMATU3MPOBATb 3HAHWUS YYaLUMXCHA NO OCHOBHbIM pasgerniaMm niaHMMeTpuu; Oonof-
HUTb 3HAHMA yYalLMXcs TeopeMamm NpUKIagHoro xapakrepa, obnacTelo NPUMEHEHMS KOTO-
PbIX SABNAOTCA 3aa4n; paclumputb 1 yrnybuTb NpeacTaBneHns yqawmxcsa o npuemMax u me-
ToOax pelleHnss NNaHMMETpPUYECKMX 3adad; chopMmMpoBaTh YMEHUS MPUMEHATb MOMyYeH-
Hbl€ 3HaHWS NPU PEeLLUEHUN, KHETUMNYHbIXY», HECTAHAAPTHbIX 3a4ay; NOMOYb OBMadeTb ps-
AOM TEXHUYECKNX N MHTENNEKTyanbHbIX YMEHUIN HA YPOBHE X CBOOOAHOIO NCMNOMb30BaHUS.

CTpykTypa NOBTOpeHUA npeacTtaBngeT cobon 4veTblipe JIOrM4Yeckn 3aKOHYEHHbIE U
B3aMMoCBsA3aHHble TeMbl. OCHOBHOWM TUN 3aHATUI — NpPakTUKyM. [1ns Hambonee ycnewwHoro
YCBOEHUSI MaTepuarna nnaHupyrTca pasnuyHblie oopMbl paboTbl C yYalWMMUCS: NEKLNOH-
Hble 3aHATUSA, rPyNnoBble, NHANBMAYarnbHble OPMbl PaboTbI.
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[MepBas Tema, C KOTOPON HaYMHAETCHA NOBTOPEHUE, — « TPEeYronbHUK», TaK KaK Tpe-
YroSfibHUK SABMSIETCA OOHOW M3 OCHOBHbLIX douryp nnaHumeTtpun. lNoBTopsaoTcsa meTpude-
CKMe COOTHOLLEHUS B NPSIMOYrofibHOM TPEeYyrosibHUKe, CBOMCTBA MPOEKUUN KaTeToB, MeT-
puyeckme COOTHOLLUEHNS B MPOU3BOSIbHOM TPEYrosfibHUKe, CBOMCTBA MeanaH, buccekTpuc,
BbICOT, CBOMCTBa paBHOGeAPEHHOro TpeyrofibHMKa, TEOPEMbI O NOLLAAsaX TPeYrofbHUKA.

BTopon nostopsieTcs Tema «YeTblpexyronbHuK». 3Ta TeMa 4valle Bcero npencras-
neHa 3agadamun 0 napannenorpaMmme (U ero YacTHbIX BUAax — pombe, NpsiMoyrofnibHuKe 1
KBagpaTe), a Takke 3agadamu o Tpaneuun. Kpome Toro, 3agecb Hens3bexxHO NOBTOPSAOTCA
CBOMCTBaA TPEeYrofibHUKOB. Takke MOBTOPSATCA MEeTpUYeCcKnme COOTHOLLUEHUS B YeTblpex-
YronbHWKax, TeopeMbl O NIoWaaax YeTblpexyronbHUKOB.

3aTteM NOBTOPSOTCSA CBOMCTBA OKPYXXHOCTU U €€ 3NIEMEHTOB, TO €CTb METPUYECKUNE
COOTHOLUEHNA MexXxay ONMHaMU XOp4, OTPE3KOB KacaTesibHbIX U CeKyLMX, CBOMUCTBA Ayr 1
xop4. CBoMCTBa BMMCAHHbIX U LEeHTParnbHbIX YrAoB, Yribl MEXAy XopaaMu, KacaTenbHbIMU
N cekywnmmn. TyT e NOBTOPSOTCA CBOMCTBA BMUCAHHbBIX U ONUCAHHbLIX OKPY>KHOCTEN (OK-
PY>XHOCTW, BMUCAHHbIE U ONUCAaHHbIE OKOMO TPEYroflbHUKOB; YeTbIPEXYroSIbHUKU, BNUCaH-
Hble N ONUCaHHbIE OKOSO OKPYXXHOCTEMN).

CneaylowmmMm paccmaTpuBaeTcss MOAySb, B KOTOPOM NpeacTaBfeHbl MeToAbl peLue-
HUSA NNaHMMETPUYECKUX 3adady: MeTod nnowiagern U MeTod BCNoOMOraTesrlbHOM OKPYXXHO-
CTW. DTN METOAbl pacCMaTpMBAaOTCA KaK anbTepHaATMBHbIE METOAbl PELUEHUS MHOMMX 3a-
Aad no nnaHMMeTpun. Yyalummcsl nokasblBaeTcsl, YTO pelleHne MHOrmx 3agad ¢ Ucronb-
30BaHMEM 3TUX METOO0B ABNsSeTCst 6onee NpocTbiM U 3PPEKTUBHBIM.

Becb matepuan nnaHMMETPUM OCHOBHOM LLKOMbl Mbl pa3buBaemM Ha oTAernbHblE MO-
AynbHbIE NpOrpamMmmbl, LLENOCTHO oTobpaxatolme cogepkaHme y4ebHoro matepmana.

MoaynbHasa nporpamma «TpeyronbHUK» BKtOYaeT Tpy Moayns: «[pamoyronbHbIn
TPEeyrosibHUK U ero cBoncTea», «PaBHOGeOpPEHHbIN TPEYronbHUK U ero ceoncTeay, «lpouns-
BOSbHbIA TPEYronibHWK 1 ero ceonctea». MoaynbHas nporpamma «YeTbipexyrosibHUK»
BKMoYaeT asa moayns: «lMapannenorpamm n ero cBomcTea», «Tpaneuma n ee CBONCTBa».
MoaynbHasa nporpamma «OKpYXHOCTb» BKO4YaeT Tpyu moayns: «CBoncTBa yrmnoB, kaca-
TemNbHbIX, XOPA4 U CEeKYLUMX», « TPEeYroNibHUKU U OKPYXXHOCTbY», «HeTbIpexyrofibHUKN N OKPYX-
HocTb». MoaynbHasa nporpamma «MeToAbl peLlueHUs1 NNTaHMMEeTPUYECKUX 3aaday» BKIO-
yaeT AaBa moaynsa: «Metog nnowwaneny, «Metog BCcnomMoraTernibHON OKPY>KHOCTUY.

Y4yebHOo-TeMaTUyeCckuin niiaH MOAYIbHbIX NPporpamMm npeacrasneH B Tabn. 1.

Tabnuya 1
TemaTnyeckn nnaH moaynen ans o6o6waroLero NOBTOpeHus
nNaHUMeTpUn 3a Kypc OCHOBHOM LUKOJIbI

B mowm 4ucne
npakx- KOH-
muka mposib*

Bcezo
yacoe JiIeKuyus

S

HaumeHoeaHue modynel

[MpsiMOYronbHbIN TPEYrorbHUK U ero CBONCTBa 2

PaBHOGeApeHHbIN TPEYrofibHUK 1 ero CBOWCTBA

[MpOon3BOMbHbLIN TPEYroNnbHUK N ero CBONCTBA

MapannenorpamMmm, 1 ero CBOMCTBa

Tpaneums n ee cBoMUCTBa

CBolicTBa YrnoB, kacaTesbHbIX, XOp4 U CEKYLLUX

TpeyronbHUKM U OKPYXHOCTb

YeTbIpexyronbHWKM 1 OKPYKHOCTb

MeTtoa nnowanewn

Blo|lo(~N|jo|o|s|w|N|-
IMIMIMITMIENENENTEN
A
NN N[N N W w|w[N|w
NN

MeTof BCoMoraTesnbHON OKPY>KHOCTU

* KoHmpornbHbie pabomsbi He 8xo005im 8 0meoduMble Yachkl Oris1 TI08MOPEHUS.
~ 6 ~



T lopes M. M., KyabmunHa H. H. MoaynbHbIA NPUHUMN NOCTPOEHUA 3NEKTUB-

OH - HOro Kypca no obobuiatoliemy noBTOpeHuto naaHumeTpun B8 10-11-x

| < | | I Knaccax // KoHUENnT: HayYHO-METOAMYECKMI INEKTPOHHbLIN XKypHan odu-
A J LManbHOro caita 3BpucTuyeckux onumnuag «CoBéHok» un «[lpopbis». —

despanb 2012, ART 1207. — Kupos, 2012 r. — URL: http://www.covenok.ru/
koncept/2012/1207.htm. —loc. per. 9n Ne ®C 77-46214. — ISSN 2225-1618.

HAYUHO-MeIMOOUECKULL DACKIMPOHHBLL KYPHAL

ART 1207 YAK 372.8:514

MoctpoeHue moayns «lMpsAMOYrosibHbIN TPEYronbHUK»
Ansa obo6Larowero NOBTOPEeHUA NaHMMeTpum

ObpasosameribHble Uesnu: oBnageHne yvyawmMmmnca CUCTEMON 3HAHUA O TPeyrosibHM-
Ke (OO4HOM U3 OCHOBHbIX (buryp niaHMMETPUM) U ero OCHOBHbIX CBONCTBaX; YCBOEHUE yya-
LWMMUCA NPUEMOB peLleHUs NraHUMEeTPUYecKUx 3agady C MCMNoSib30BaHWEM CBOWUCTB WU
TeopeMm o TpeyrosbHuKe. Pasgusarowjue yesnu: opmMmpoBaHmMe NpPoOCTPaHCTBEHHOIO U fo-
rMYeCcKoro MbllUNEHNS; pa3BUTUE NPAKTUYECKOro MbILLIEHUS YYaLLUMXCS B UCMONb30BaHUN
reoMeTpu4ecknx 3HaHmn, KOMMYHUKaATUBHbLIX YMEHUN. BocriumamernbHas uesb — popMmun-
poBaHWE MMPOBO33PEHUS YYaLLMXCS, BOCIUTAaHWE HPABCTBEHHOCTU, KyrbTypbl 0OLLEHMS,
CaMOCTOATENBHOCTU, aKTUBHOCTH, Tpyaontobus.

KomnnekcHasi Odudakmu4yeckasi uUenb (OPMYNUPYeTca B TEepMUHAX «3HaTb» WU
«yYMeTb» N JOCTUraeTcs peanusaumen NMHTErpupyroLwmMx Lenen KOHKPeTHbIX MOAyen.

Cchopmynupyem uHmezpupyrowyro yenb ana moayns «l1pamoyronbHbIi Tpeyronb-
HUK». MNocne nayyeHna moaynsa «MpamMoyronbHbIA TPeyronbHUK» yyauimecs

— OO/MKHbI 3Hampb MeTPUYEeCKMEe COOTHOLUEHUS B MPSIMOYrOSibHOM TpeyrofibHuKe,
CBOVCTBa NPOEKLUUN KaTeTOB, CBOMCTBA MeamaH, BUCCEKTPUC, BbICOT, TEOPEMbI O NIoOLLa-
AAX TpeyrofibH1Ka, TeopeMbl CUHYyCca U KocuHyca, Teopemy Nudaropa;

— OOI/MKHbI yMemb onpeaenatb Hanbonee agdEKTUBHBIN METOL PELLEHNN 3adaun,
NPUMEHATb OCHOBHblE POPMYSbl, METPUYECKME COOTHOLLEHUS U TeopeMbl B NPSAMOYronb-
HOM TpEeyrosibHUKe.

CTpyKkTypa moayns npeacrasneHa B T1abn. 2.

Tabnuya 2
Ctpyktypa moayns «l[psaMoyronbHbIN TPEeYyronbHUK»

Ane- Ha3eaHue y4eb6HO20 3niemMeHma. YnpaeneHue oby4yeHuem
MeHm Lenu u 3ada4u ¢popmynupyromcsi Onsi pebéHka (codepxkaHue, hopMbl, MeMoObl)
Y3-0 Llenu n 3agaun mogyns. Aktyanusauus Lenemn Becepa
Ya-1 Y4ebHbii Mogynb. Llenb: akTyanusauus 3HaHuin u ymeHuii no | BxogHom KOHTponb

Teme «[pAMOYronbHbIN TPEYroNibHUK», oNpeaeneHne cxoa-
HOrO YPOBHS! 3HAHWI NO TeMe
Y3-2 MoBTOpeHme n 06obLLeHme. Llenb: noBTOpUTbL BONPOCHI, Ka- M cTouHnKN nHcpopmaumm, metoabl

CarLmecad TpeyrosibH1Ka u bonee ﬂO,D,pO6HO — CcBOMCTBaA npsa- pelweHna 3aaavd
MOYIroJibHOIro TpeyroJyibH1Ka; yMeTb NPUMEeHATb TeopeTU4eckne
3HaHUA Ha NpaKkTuke

Y3-3 OTtpaboTka yuyebHoro maTepuana. Llenu: 1) nposeputb Teo- CamocTosATensHas paboTta (KOH-

Y3-4 | peTuydeckme 3HaHUS y4aLLUXCst U YMEHNE peLLaTh OMOPHbIE TpOrb No TeEOpUK M MeToaam pe-

Y3-5 | 3agauu; 2) otpaboTaTb HaBbIKM NPpUMEHeHUs popmyr, Teo- LeHns 3adav).

Y3-6 | pem ons pelleHusl nnaHUMeTPUYECKUX 3aaay v pasnmyHble YpOoK-NpakTUKyM No camocTosi-
MeToAbl UX peLleHns TENbHOMY peLleHuto 3aaay

Y3-6 Y4ebHbii Moaynb. Llenb: npoBeputb CBOM 3HAHMSA U YMEHUS BbIxogHOWM KOHTpOIb
no Teme mMoayns

MepBbIN YPOK — BXOAHOW KOHTPOSb. Y4almmMea npeasiaraetcsa KOHTporbHast paboTa no
Teme «[1pAMOYrofibHbIN TPEYroNbHUKY . 3a4aHns KOHTPOSbHOM paboThl cogepaT BOnpoCk! O
CBOWCTBaxX NPSIMOYrofibHOrO TPeYrosibHKa 1 ero 3areMeHToB, a UMeHHO: Teopema udparopa;
OuccekTpuchl, MeanaHbl TPEYrofbHUKA, BbICOTbI NMPOBEAEHHON U3 BEPLUWHBI NPAMOro yrna;
dopMyribl CUHYCa M KOCMHYCa OCTPOro yrra, a Takke CBOUCTBA NPOWU3BOSILHOMO TPEYronbHU-
Ka: nogobve TpeyronbHUKOB, hopMyrbl Nowaan TpeyronbHuka. Npueegem npumep O4HOro
13 BapMaHTOB KOHTPOSbHOM paboThl (30eChb U Aanee 3agayn 3aumcTBOBaHbI U3 [2-8)).

1. Haintn paguyc oKpyXHOCTWU, BMIMCAHHOW B NPAMOYIOSibHbIA TPEYrosibHWK C KaTeTamu 6 1 8.
2. Haitt pagmnyc okpy>xHOCTH, BNMcaHHOW B TpeyronbHuk ABC c npsiMbim yriiom C, ecnn /B =30", BC=6.
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3. B npsamoyronbHom TpeyronbHuKe MeamaHbl OCTPbIX YroB paBHbl 89 1 156. Hantn anvHy runoTeHy3bl.

4. OpuH 13 KaTeToB NPSIMOYrONbHOIO TPEYronbHUKa paBeH 15 cM, a NpoeKLmMsa APYroro Ha rmnoTeHy3y —
16 cm. Hangute pagmyc oKpy>KHOCTU, BIMCAHHOW B 3TOT TPEYronbHUK.

5. MNepumeTp NpsAMOYronbHOro TpeyronbHUKa paBeH 24 cM, a nnowanb ero pasHa 24 cMm’. Haiigute
nnoLiaab ONMCaHHOro Kpyra.

BTopon ypok MocBsLLaeTCs NOBTOPEHUIO BOMPOCOB, KacaloLLMXCS TPeyrosibHuKa, W
noapobHOMY pacCMOTPEHUIO CBOMCTB MPSIMOYIOfIbHOrO TPeyrosibHMKa, NPU3HaKkoB paBeHCTBa
1 Nnogobusa TpeyronbHUKOB; HEPaBEHCTBA TPeYrorbHKKa; TeOpeMbl O CyMME YITiOoB TPeyronb-
HVKa; TEOPEM CUHYCOB N KOCUHYCOB; CBOWCTB BbICOT (0CO60€ BHUMaHME — Ha CBOMCTBO BbICO-
Tbl, NPOBEAEHHOW N3 BEPLUMHbI NPSIMOrO Yrra), MeanaH n BUuccekTpuc TpeyronbHuKa; Teope-
Mbl [ucharopa; hopMyn cuHyca 1 KocrHyca OCTPOro yrra; CBOMCTBa KaTeTa, Nexallero npo-
1B yrna B 30 ; hopmynbl Nfiowanm TpeyrosibHMKa; CBOMCTB BMMCAHHbBIX U ONMUCAHHBLIX OKPYXX-
HocTen. [NaBHOW 3aayven 3TOr0 MOBTOPEHUS SABMSETCA akTyanu3auusa 3HaHuA O MNpsiMO-
YrofieHOM TPEYrosibHUKe 4115 NoCneayoLWero NpUMMeHeHNs 3TUX 3HaHWUIM N9 peLleHns 3agau.

Bce nepeuuncneHHble BOMPOCHI MOXHO NOBTOPUTL B hopme cbpoHTansHon 6eceabl.
[MOBTOPSATE HYXXHO MMEHHO CBOWMCTBA, (POPMYISibl U OnpefeneHus, Kacawwmecss npsmo-
YrONbHOro TpeyronbHuKa, 6e3 NOBTOpPEeHUs JoKa3aTenbCTB U BbIBOAOB hopmyn. [Ans Toro
4yTObObl MOBTOPSEMbIM 3HAHMSM Oblfia NpuvaaHa onpegeneHHas CTPYKTypa, NofyyYeHHble
pesynbTatbl 0606LWeHNa NpeacTaBneHbl B BUAE KIacCUUKaLUMOHHON CXeMbl, CBOOOAHON
Tabnuubl, onpegeneHHblx 3anucen [9]. Ons moaynbHOW nporpammbl  « TpeyronibHUK»
npegnaraeTcs cneayoLwmm OnopHbIA KOHCNEKT (CM. Tabn. 3).

Tabnuya 3
OnopHbIN KOHCNEKT « TpeyronbHUK»
Knaccudgukayusi mpeyz20sbHUKO8 Hpuznaxy Apusnar
Yenbi ece OO0uH yeon OO0uH yeon
- . paseHcmea nodobus
ocmpsbie npsmou mynod
Mo cTtopoHe 1
Hem
Octpo- Mpsmoyrone- | Tynoyrone- OBYM
pasHbIX - o N Mo oBYyM paBHbLIM yrram
YrOnbHbIN HbIN HbIN npunexatumm K
CMOPOH c
Hew yrnam
Lee PaBHo- Mpsimoyrone- Mo aBym cTopo- Mo aBym nponopuunoHans-
CmMopoHbI | BeppeH- HbIA paBHO- - HaMm 1 yrny Mex- HbIM CTOPOHaM U paBHbIM
pasHhbl HbI OefpeHHbIV 4y HAMK yrnam Mexgy HUMmm
Bce PaBHo-
Mo Tpem cTopo- Mo Tpem nponopumoHanbs-
CMOPOHBI | CTOPOH- - -
y Ham HbIM CTOPOHaM
pasHbl HUVA

[pou3eosibHbIlU Mpey20sIbHUK
1) a+B+y =180 2) yp=a+p 3)a+b>c
4) Okorno ntoBoro TpeyronbHYKa MOXHO ONUCaTb OKPYKHOCTb, M MPUTOM TOMNBbKO OAHY
5) B nto6on TpeyronbHUK MOXXHO BNNCATb OKPYKHOCTb, Y MPUTOM TOSbKO OAHY
6) LleHTp BNMCaHHOM OKPY>KHOCTU — TOYKa NepeceyeHns GuccekTpmuc
Y1 | 7) LleHTp onucaHHOM OKPYXHOCTU — TOYKa NepeceveHunst CEpeanHHbIX NepreH-
ANKYNapoB
8) Ecnu TpeyronbHuK NpAMOYrofibHbIN, TO LLEHTP ONMUCaHHOW OKPYXXHOCTU — Ce-
pegvHa rmnoTeHysbl

ssnA sinB  sinC
10) Teopema KocuHycos: a® =b? +c? —2bc-cosA

9) Teopema CHHYCOB: 2R
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lMpodomkeHue mabnuybi 3
PaeHo6e0peHHbIl lMpsimoy20nbHbI
mpey20sIbHUK mpey20JIbHUK
1) a=y 1) Teopema lNudparopa: A
c?=a?+b?
2)Ecnu BD — 6uccektpuca, | 2) Eciim o = 30°, To
10 BD 1L AC,AD=DC CB=0,5AB b C
3) BuccekTpucel, MmeanaHbl 1 ) BC AC
BbICOTbI, NPOBEAEHHbIE K 3) sina. = E-COS“ = AB c b 5
GOKOBbIM CTOPOHAM, PaBHbI D) arb=2R+1): 3
r=05(@+b-c)
Buccekmpuca
1) BUCCEKTPUCHI TPEYrofibHMKA NEPECEKAOTCS B OAHOM TOYKE
2) Ecrm #/BAD = ZCAD, TO BD _AB
DC AC

3) buccekTpuca ecTb reoMeTpnyeckoe MecTo TOYeK, paBHOYAANEHHbIX OT CTO-
POH yrna

4) BuccekTprChl BHYTPEHHEMO M BHELLHErO YrioB O4HOW BEPLUMHbI NepneHam-
KynsipHbI

5) AD=+/AC-AB-BD-DC

MeduaHa

1) MeguaHbl TpeyronbHMKa NepecekalTcs B O4HOW TOYKE N AeNsiTCs e B OT-
HoLeHnN 2 : 1, cymTasi OT BEPLUUHBbI

2) MegvaHa genut nnowadb TPeyronbHuKa nornonam

3) BD:%\/Z-ABZ+2-BCZ—AC

4) m2 +mZ +m? = 0,75(02 +b? +c2)
Bbicoma
1) BbICOTbI TpeyronibHWKa NepecekalTcs B OOHOW TOYKe
2) BbicoTa, npoBegeHHas U3 BEPLUMHbI NPSMOro yria, pa3gensdeT TpeyronbHUK
Ha ABa NOAO06HbIX TPeyronbHWKa, KaXKabli M3 KOTOPbIX NogobeH JaHHOMY

3) BbicoTa, NnpoBeaeHHas 13 BEPLUNHBI NPSIMOTO Yria, eCTb CcpeaHe Nponop-
LMoHanbHoOe Mexay oTpe3kamu, Ha KOTopble AenUTCs MMnoTeHy3a 9ToM Bbl-

COTOM:
2
AD _CD .5_ J/ap.BD = ACBC .[AC) _AD.,.c_ /AD AB,
CD DB AB BC BD
BC =+BD-AB
4) BebIcoTbl TpeyrosbH1Ka 06paTHO NPONOPLMOHaNbHBI €r0 CTOPOHaM:
A
ha'hb'hc “2'b'¢
®opmyrnbl naouw,adu mpeyaosbHUKa
1 1 . ab
S, =p(p—-a)(p-b)(p—c) S, =5 ah, S, = ab-sinC S, =pr SA:4—RC
Ecnu BbICOTbI TPEYronbHUKOB paBHbI, TO UX Nnowaan | Ecnu TpeyronbHWKn Nogo6HbI, TO OTHOLLEHNE UX
OTHOCHATCA Kak OCHOBaHUA nnowianen pasHo keagpaTy KoadduumeHTa no-

pobusa

Ecnu yron ogHoro TpeyrosbHUka paeeH yriy gpyroro | OTHolleHue nrowaien TpeyronbHUKOB, UMeto-
TpeyroanMKa, TO UX NfioWwagn OTHOCATCA KaK I'IpOI/I3- 1117).¢ o6u.u/|e OCHOBaHWA, paBHO OTHOLUEHUKO Bbl-
BE[EHNE CTOPOH, 3aKroYatoLWwmnx paBHble Yribl COT, COOTBETCTBYHOLLMX 3TUM CTOPOHaM Tpe-
yFOJ'IbHI/IKa

~9~
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OnucaHHasi OKpYy>XHOCMb BrniucaHHasi OKpy>XHOCmMb
Oxkono nboro TpeyrofbHNKa MOXHO ONMcaThb OK- B ntoboi TpeyronbHMK MOXHO BMMCAaTb OKPY)XHOCTb,
PYXHOCTb, ¥ NPUTOM TOMIbKO OAHY W MPUTOM TOJIbKO OJHY
LleHTp onucaHHOM OKOSO0 MPOU3BOJSIBHOIO TPEYrofb- LleHTp BN1caHHOW B NPOM3BOSIbHbIN TPEYroNbHNUK
HMKa OKPY>KHOCTM — TOYKa NepecedeHunst CepemHHbIX | OKPYXHOCTU — TOYKa NepeceveHunst buccekTpuc Tpe-
nepneHAVKynsipoB CTOPOH TPeyrosibHUKa yronbHuka
LleHTp onucaHHOM OKOMO NPAMOYrofibHOro Tpe-
YronibHVKa OKPY>XHOCTU — CepeAnHa rMNOTEHY3bI

Ha ocHoBe NOBTOPEHHOro TEOPEeTUYECKOro MaTtepuana COBMECTHO pasbupatoTcs
peLleHnst NATU OropHbIX 3aday, B KOTOPbIX NOKa3bIBAETCS, B KaKUX CNy4Yasix U Kak UCMofb-
3ylOTCS OaHHble 3HaHWS, a Takke pasfM4yHble MeTOAbl PeLleHust NnaHMMeTPUYEeCcKuX 3a-
Aavy. MpepnaratoTcs cnegyoLmMe OnopHble 3aaadn.

1. lMpoekuunn kaTeToB NPSIMOYrONIbHOIO TPEYroNbHMKa Ha rMnoTeHy3y pasHbl 9 n 16. Hangute pagnyc
BMNMCaHHOWN OKPYXXHOCTMW.

2. B npsmoyronsHoM TpeyronbHuke ABC 13 BepLnHbl NPSIMOro yrra nposegeHa Bbicota BD. Paguny-
Cbl OKPYXXHOCTEW, BNUCaHHbIX B TpeyronbHukn ABD n BCD, paBHbl cooTBeTCTBEHHO 3 1 4. HanguTe pagunyc
OKPY>XHOCTU, BNUCaHHOWN B TpeyronbHuk ABC.

3. BbicoTa NpssAMOYronbHOro TpeyronbHMKa, ONyLLeHHas Ha rMrnoTeHy3y, AenuT BucceKkTpucy ocTporo yrna
B OTHOLLEHUU 4 : 5, cunTas oT BepLUMHbl. Hanaute BennynHy atoro yrna.

4. MegmaHa npAMOYronbHOro TpeyronbHUKa, NpoBeAeHHas K runoTteHyse, pasHa 20. U3 cepeauHbl
rMNOTEHy3bl BOCCTAHOBMEH NEPNEeHANKYNsp A0 nepeceveHns ¢ bonbwmm katetom. [nvHa nepneHankynsapa
15. Hangute kateThl.

5. Hangute KaTeTbl TpeyronbHMKa ¢ OCTPLIM YriioM B 15° 1 rUnoTeHysoit a.

lMepBble Tpu 3agayn MOCBALEHbI MOBTOPEHUIO CBOWCTB BbICOTbI, OMYLIEHHOW U3
BEPLUMHbI NpAMOro yrrna. O4YeHb 4acTo yvalmecs Unn He 3HaKT 3TUX CBOWCTB, UMK 3HAKOT
TONMbKO OAHO: BbICOTA, NPOBEAEHHAasA N3 BEPLUMHbI NPAMOro yrna, pasgenseTt TpeyrosibHUK
Ha OBa NoOOOHbLIX TPeyrofibHUKa, KaXKabl U3 KOTOPbIX NogobeH AaHHOMY, HO, HECMOTPS
Ha 3HaHWe 3TOro CBOMCTBA, OHM He UCMOSb3YIOT ero Npu peLleHnn 3agay.

TpeTnn — WecTon ypoKM yyalumecsl paboTatoT camocToATenbHO. B Havane TpeTbero
ypoKa MOXXHO NPOBECTU CaMOCTOSATENbHYI0 paboTy No NpoBepke TEOpEeTUHECKUX cBeAeHUI (B
BMAE TecTa) U yMEHUI peluaTb onopHble 3agaun. [lanee yyawmmces npegnaraetca Habop m3
21 3apgayn ona otpaboTkv 3HAHUN 1 yMeHUn o Teme «IpAMOoyronbHbIN TPeyronbHUK». Mo-
cne TOro Kak yyalimncsa pewmn 3agadvy, OH CBepsieT OTBET U NpOoCMaTpuBaeT MeTo[ peLue-
HUS, NpeanoXeHHbIn yyuTenem. Ecnn 3agada 6bina pelleHa npasBunbHO, TO Ha JICTE KOH-
TPONsi, UMEIOLLEMCS Y KaXdoro y4eHuka, 3To oTMedaeTcs. Kaxgomy ydyeHuky npu Heobxoau-
MOCTW OKa3blBaeTCa MHAUBMAYanbHas NOMOLLb, JAOTCS COBEThI MO METOAY peLleHus 3a4a4uv
nnn opmyrbl, KOTOPOW MydLle BOCMOSb30BaTLCHA B AAHHOM criyyae. [naBHas 3agadva aTux
YPOKOB — OTpaboTka YMEHUN NCMONb30BaTb HY>KHble (hOPMYSbl 1 TEOPEMbI ANS peLleHns 3a-
Aad, HaxoxgeHve onTumansHoro cnocoba peLueHus.

3agaHusa ona camocTosTenbHOM paboThl ydaluxXcs HanpasfeHbl Ha NPUMEHeHne
TeopeTU4eCKNX 3HaHUN B NMpaKkTUKe pelleHus 3adad, OHU NpeacTaBneHbl B TPEX YPOBHSAX:
6a30BOM, NPOABMHYTOM U BbICOKOM.

Ba3oenblil yposeHb

1. OawvH kaTeT NPSMOYroNIbHOIO TPEYroNbHMKa paBeH 5, a MpoeKums Apyroro KateTa Ha rmnoTeHy3y paBHa
2,25. Hangyre runoTeHy3y 3TOro TpeyronbHuKa.

2. OauH 13 KaTeToB MPSMOYrONIbHOrO TPeyronbHVKa paBeH 6, a ero NPoeKkunst Ha rMnoTeHy3y paBHa
2. Hangute runoTeHy3y 1 BTOpOM KaTeT.
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3. B npsiMoyronkeHbIV TPEYronbHWK C kaTeTamy d U b BucaH kBagpaT, UMEIOLLMIA C TPEYrONbHUKOM 06-
LM npsamon yron. Hangute nepumeTp Ksagpara.

4. MepgunaHa, npoBedeHHas K rMNOTEeHy3e NPSIMOYrofIbHOMO TPEYronbHKKa, paBHa M 1 AenUT NPSIMON Yron
B OTHOLLEHMM 1 : 2. Hangute CTOPOHbI TpeyronbHuKa.

5. B npsiMOyrosibHbIii TPeyrosibHUK ¢ yrinom 60° BrircaH poM6 Co CTOPOHOM, paBHOI 6, TaK, YTO yron B
60° y H1X 06LLMI 1 BCe BepLUMHBI pomba nexaT Ha CTOPOHaX TPeyrorbHuKa. Hanamte CTopoHbI TpeyronbHuKa.

6. Hangute GuccekTpmucbl OCTPbIX YrNoOB NPSAMOYrofbHOIO TpeyrofibHUKa ¢ katetamm 24 n 18.

7. B npsAMOyronsHOM TpeyronbHMKe pacCTosHUE OT CepeauHbl TMNOTEHY3bl 40 OOHOMO U3 KAaTETOB PaBHO
5, a pacctosiHne OT cepeauHbl 3TOro KateTa 40 MNoTeHy3bl paBHO 4. BeiumcnnTe nnowanp TpeyronbHvKa.

lMpodeurymebili ypoeeHb

8. Pagnyc OKpyXHOCTW, BNMCAHHOW B NMPSIMOYIOJSbHbIV TPEYrofbHWK, paBeH Monypa3HOCTU ero karte-
TOB. HariamTe oTHoLWeHne GonbLiero KateTa K MeHbLLEMY.

9. BbicoTa, onylleHHas Ha rMNOTeHy3y NPAMOYrOfbHOro TPeyrofbHWKa, AeNUT ero Ha ABa Tpeyrorb-
HUKa. Pagnycbl OKpY)KHOCTEN, BNMCAHHbLIX B 3TN ABa TpeyrofibHUKa, paBHbl 1 1 2. Hangnte paguyc okpyXHo-
CTW1, BNUCAHHOW B UCXOAHbINA TPEYroSibHUK.

10. N3 BepwmHbl npsmoro yrna C TpeyronbHuka ABC nposefgeHa Bbicota CD. HanguTe runoteHyay

AB, ecrv CD = AD—BD =+/5 .

11. KateTbl NpAMOYronbHOro TpeyronbHuka pasHbl 3 U 4. Hangute pacctosHue Mexay LeHTpamu
BMUCAHHON N ONMUCAHHON OKPY>KHOCTEMN.

12. M3 Toukm K kateta AC npsimoyronbHoro tpeyrosnbHuka ABC npoBefeH nepneHankynsap KM k runo-
TeHy3e AB. Hangute nnowagb TpeyronsHuka AKM, ecnin AB=10, AK =5, KC =3.

13. OTHOLWEHVe KaTeToB NPSMOYIOMbLHOIO TPeyronibH1Ka paBHo k. Hariaute oTHOWEHWe npoekunn Ka-
TETOB Ha rMMNOTEHY3y.

14. B npaAmoyronbHoM TpeyronbHuke ABC OTHOLIeHWe OOHOro KaTeTa K rmnoteHyse pasHo 0,8, a apy-
ron katet paBeH 4. Hangute nnowaab 3TOro TpeyrofibHMKa.

15. B npsAMOYrosibHOM TpeyroribHWKE TOYKa KacaHWsi BMUCaHHOW OKPY)XXHOCTW OEnuUT rMnoTeHy3y Ha
OTpEe3KkM AnuHom B 5 1 12 cM. Hanante kateTbl TPEYrofibHUKA.

16. OKpyXHOCTb KacaeTcsi 6onbluero kateta nNpsAMOYrofibHOro TpeyronbHWKa, NPOXOAUT Yepes Bep-
LLUMHY NPOTMBOMEXAaLLEero OCTPOro yrra v UMeeT LIEHTP Ha rMnoTeHy3e TpeyrorbHuka. KakoB paanyc okpyx-
HOCTW, €CINN ANMHbI KaTETOB paBHbl 5 1 127

17. KaTeTbl NpsiMOYronbHOro TpeyrofbHuKa paBHbl 9 1 12. HanTn pacctosHve mMexay TOYKon nepeceye-
HWS ero BUCCEKTPUC 1 TOYKON NepecedeHns MegnaH.

18. MNMpaAMoyronbHbIA TPeyronbHUK pasgeneH BbICOTOW, NPOBEAEHHOW K rMNoTeHy3e, Ha [iBa TPeYrorbHu-
ka ¢ nrnowagamu 384 n 216. Hangute runoteHyasy.

19. Pagunycbl BNIMCAHHOW 1 ONUCAaHHOW OKPYXXHOCTEN NPSIMOYrofibHOrO TpeyronbHMKa pasHbl 2 u 5 co-
OTBETCTBEHHO. HanauTe ero nnowagp.

Bbicokuli ypoeeHb

20. Ha katete AC paBHOGeapeHHoro npsimoyronsHoro TpeyronbHuka ABC (£ZC =90°) B3sita Touka K. B
KakoM OTHoLLeHuM Touka K genut kateT AC, ecnu u3BecTHo, 4to SAK = BK?

21. B npsamoyronsHOM TpeyronbHuKe 3afdaHbl Nrowaab TpeyronbHmka S = 5 n nepumetp P = 10. Hawn-
OnTe rMnoTeHysy U BbICOTY, MPOBEAEHHYI0 U3 BEPLUMHBLI NPSMOro yrna.

3a Kaxayl nNpaBUbHO PEeLUeHHYH 3adady yYalwumcsl HauucrnswTces Gannbel no cre-
AyoLen cxeme: 3agada 6a3oBoro ypoBHs — 5 6annos, 3agadva NPOABUHYTOMO YPOBHS — 7
Ganno., 3agaya Bbicokoro yposHs — 10 6annos. B pesynbtate pentuHr mogynsa «lpamo-
yronbHbIA TpeyronbHuk» paseH 139 Gannos. NpeanaraeTca cnegyrowasa cxema BbiCTaBre-
HWS1 UTOTOBOM OLIEHKN: «3» — 69—96 6annoB; «4» — 97—117 6annos.; «5» — 118—139 6annos.

[omawHee 3agaHve npenctaBneHo B Buae Habopa 3agay, pacnonoXeHHbIX B MNo-
psgke BO3pacTaHMst UX CAOXHOCTU. Yyalwmecsa AOSMKHbI pelunTb BCce JOMaLUHWE 3aJaun U
cAaTb Ha NPOBepPKy nepen BbIXOAHbIM KOHTPOMEM.

CeabMon ypoK — BbIXOOHOW KOHTpOsb. [NaBHas 3agaya B NpoBefeHUMU BbIXOOHOIO
KOHTPOJSIS — BbISIBIIEHNE YPOBHS YCBOEHUS YYaLLUMMUCA 3HAHUW U YMEHU NO JaHHOW TeMe.
Mpeanaraetca cneayowmii Habop 3agau.
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1. Otpesok CH — BbICOTa NPSIMOYTOMLHOMO TpeyronbHika ABC (~C =90°). HL=3HK , rae HL n HK —

ouccektpuckl TpeyronbHukoB BCH n ACH cooteetcTBeHHO, AB =2,5. Hangute nnowwage TpeyronsHuka ABC.

2. B npsiMOyronsHOM TpeyronbHuKe KaTeT paBeH 24 cM, a runoTeHy3a — 25 cm. Hangute duccektpu-
Cy TpeyrofnbHuKa, NPOBEAEHHYIO N3 BEPLUMHBI MEHbLUENO Yrna.

3. B npsimoyronsHom TpeyronbHuke ABC ~C =30%, u3 BepLUMHbI NPsIMOro yrna B npoBegeHa me-

AvaHa BK. Haignte nnowanb TpeyronbHuka BCK , ecnu AB =4 cm.

4. KateTbl NpsiMOYronbHOro TpeyronbHuka pasHbl 15 n 20. Hangute pacctosiHue OT BbICOTbI, ONy-
LLIeHHOM U3 BEPLUMHBI NPAMOro yrna 40 LeHTpa BN1MCaHHOW OKPY>XHOCTMW.

5. BbicoTa u buccekTpuca nNpsMOYrofbHOro TpeyrofbHuKa, onyLeHHblE U3 BEPLUMHBI NPSMOro yrna,
paBHbl COOTBETCTBEHHO 3 1 4. HaranTe nnowaab TPeyronbHuKa.

Mo utoram mayyeHnsa moayna «l1psMoOyrofibHbIA TPEYroSfibHUK» ydalimecs nonyyarot
YyeTblpe OLEHKU: 3a caMoCTosATernbHY0 paboTy No Teopuu, 3a pelleHne 3adad Ha ypoKax-
NpakTUKyMax, 3a BblNOSIHEHNE JOMALLHEro 3a4aHns U 3a UTOrOBbIA KOHTPOSb MO MOAYIIHO.
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Abstract. In this paper the authors analyze the advantages of modular technology education, consider some
of its aspects in relation to learning mathematics. Provides modular software synthesis repetition planimetry
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