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BBEAEHUE

denepanbHbIl TOCYIAPCTBEHHBIA 00pa30BaTENIbHBIM CTAaHAAPT OCHOBHOIO
obmero odpazoBanus (GI'OC OOQO) ycraHaBnuBaeT TpeOOBAHUS K pe3ysbTaTam
YCBOGHMS ~ OOy4YaloIIMMHCS ~ OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpamMMBbI:
JUYHOCTHBIM, METalpeIMETHbIM, NpPeIMETHbIM. B mnepeueHb MeTanpeamMeTHBIX
pe3ynbTaToB  OOy4YeHHMs  BXOAST  yHUBEpPCAJIbHbIE  Y4eOHbIE  JIEMCTBHUSL:
pEryJsITUBHbIE, NTO3HABATEIbHbIE, KOMMYHUKaTUBHbIE. CornacHo denepaibHOMY
roCy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHJIAPTy YHHUBEpCAJIbHbIE YyueOHBIE
JIEUCTBUSL JIOJDKHBI SABIATHCS 1ENbI0 OO0ydeHus U (opMUpOBATHCA B IpoOIlecce
OCBOCHHUS 00YUYAIOIIUMHUCS KaXA0U MPEAMETHOM 00J1acTh ¢ yueToM e€ crenuukH,
B TOM 4YHCJI€ M MaTeMaTHKd. MaremaTuka, B CHUJIy CBOEro MPEAMETHOTO
collepKaHMsl, UMEET BCE BO3MOXKHOCTU [JIsl TOJIHOIEHHOTO (OPMHUPOBAHUS
NO3HABATEIbHBIX YHUBEPCAIBHBIX Y4E€OHBIX NeWcTBHI oOydarommxcsa. B ocHoBe
Cranpapra JEXHUT CUCTEMHO-AESITENIbHOCTHBIN MOJAXO0, IPU KOTOPOM YCBOEHHE
colepkaHusi OOy4YeHHMs] W pa3BUTHE NPOUCXOIAT B TIPOIECCE aKTHUBHOM
JESTENbHOCTH  OOyuaromuxcsi. Pe3ynbraroM 3TOW JESATENbHOCTH  SBIAETCS
peuieHre 3ajad pa3Horo TUIA, B TOM YHUCIE M 3aJa4 Ha JOKa3aTeslbCTBO. B
nporecce 0o0ydeHHUs JO0Ka3aTeldbCTBY W pEIIEHUs 3a7ady Ha J0Ka3aTeIbCTBO
dbopMUPYIOTCS HE TOJBKO MaTeMaTHYECKWE 3HAaHWUA, YMEHUS ¢ HaBBIKH,
COOTBETCTBYIOLIIME TPEAMETHBIM pe3ynbTaraM oOOyueHHUs, HO U Ppa3BUBAIOTCA
MBICITUTENIbHBIE CIIOCOOHOCTH; (OPMUPYIOTCS YMEHHSI CTPOUTH CaMOCTOSITENIbHBIH
IIpoLIECC MTOUCKA, UCCIEJOBaHUS; TOCTPOEHUS JJOTHYECKON LENOYKHU PACCYKACHUI,
OCYIIECTBJICHHMSI  JOKA3aTEJIbCTBA, BBIIBW)KEHHS W OOOCHOBAHMSI TMIIOTE3.
VYka3zaHHbIe YMEHHUSI U SIBJISIOTCS KOMIIOHEHTAMHU MMO3HABATENIbHBIX YHUBEPCATbHBIX
y4eOHBIX JACHCTBHIA.

OOyueHne A0Ka3aTeIbCTBY SBISETCS OJAHOM M3 Hanbojiee BaXKHBIX MpoOseM

MCTOAUKH O6y‘-ICHI/I$I MaTEMaTHKEC, a TaKXKC 00BEKTOM I/ICCJ'IeI[OBaHI/Iﬁ MHOTHX



yuénbpix: A. JI. AnekcangpoBa, B. M. bpamguca, B. A. laimnrepa, I'. B.
Hopodeena, FO. M. Konsiruna, B. U. Kpynuua, Jl. Iloita, I'. 1. CapaniieBa u ap.

N3ydeHne TeopeM B IIKOJIE MMEET CBOEH IEJbI0 HE TOJBKO COOOIECHHE
IIKOJbHUKAM HEKOTOPBIX T€OMETPUYECKUX pe3yJbTaTOB, HO U METOJOB, C
MTOMOIIIBI0 KOTOPBIX 3TU PE3YyJIbTAThI MOTYYaIOTCS.

B cBsi3u ¢ u3MeHeHUsMH B OOIIECTBE U TOCYAAPCTBEHHON TOJUTHUKE B
obnmactu 00pa3oBaHUS CIEAYyEeT BHECTH HEKOTOPhIE KOPPEKTUBBI B IMPOIIECC
o0y4eHUs JI0Ka3aTeIbLCTBAM U ACSATEILHOCTh YUUTEIIS.

Bce BbIeckazannoe 00ycnaBIuBaeT akKTyaJIbHOCTh TAHHOWU TEMBI.

OO0BEKT HUCCJIEIOBAHUS npo1ece o0ydeHust MaTeMaTHUKE B
00111e00pa30BaTEIbHOMN MIKOJIE.

[Ipeamer uccnenoBanus: GopMUpOBaHUE MMO3HABATEIBLHBIX YHHUBEPCATBHBIX
y4eOHBIX JCHUCTBHUI y OOydYaronuxcsi B mpoliecce oOydeHUs PEelISHUI0 3aj1ad Ha
JOKa3aTeNbCTBO.

Lens: pa3paboTarh KOHCTPYKUMU nJisi  (OPMYJIHpPOBAHUA  3aJIaHU,
HAIIPABJICHHBIX HAa (OPMUPOBAHUE MO3HABATEIBHBIX YHUBEPCAIBHBIX YUYEOHBIX
NENCTBHI B IPOIIECCE PELIEHUS 3a7a4 Ha 1I0Ka3aTeIbCTBO.

3anauu:

1. TlpoaHanu3upoBaTh MCHUXOJOTO-NEJATOTUYECKYI0D U METOJUYECKYIO
JIUTEPaATypy, MHTEPHET-PECYPCHI C LEIBI0 BBIIEICHHS CYIIHOCTH, CTPYKTYpbl U
MOOTIEPAIMOHHOTO COCTaBa MO3HABATEIBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN
00yJaromuxcs.

2. BBISIBUTBH CYIITHOCTD MOHATHUS «3a/1aya Ha JOKA3aTeIbCTBO.

3. OnpenenuTh BOZBMOXHOCTHU 337]a4 Ha JOKA3aTEIbCTBO JIsi (POPMUPOBAHUS
MO3HABATEIFHBIX YHUBEPCAIBHBIX YUCOHBIX JNEUCTBHUHA. YCTAHOBHTH COOTBETCTBUE
MEK/]y dTaraMu JOKa3aTeIbCTBA U onepauusiMu (OpMUPOBAHUS MTO3HABATEIbHBIX

4. TlpenctaBuTh KOHCTPYKIMU i (HOPMYJIMPOBAHHS  3aJaHUM,
HaIpaBJICHHBIX Ha (POpPMHUPOBAHHME TMO3HABATEIbHBIX Y Y/I, K 3JIeMEeHTaM 3TaroB

peuICHKA 3a1a4 Ha A0Ka3aTCIbCTBO.



5. Pa3zpaborate mnpumepsl 3aJaHMi HAa OCHOBE MPEJCTaBICHHBIX
KOHCTPYKIMI, WUIIOCTpUPYIOUMX (OPMUPOBAHHE TNO3HABAaTeNbHbIX Y VY] Ha
AJIEMEHTAaxX ATANlOB PEIICHUS 3a/1a4 Ha JOKA3aTeNIbCTBO.

CtpykTypa paboThl: BBEJECHUE; OCHOBHAS YaCTh, COCTOSINIAS U3 ABYX IJIaB;
3aKJIIOYEHHE; CIMCOK HCTOYHUKOB U JIUTEPATYPHI, COAEPKANNA 46 UCTOUHUKOB.

OCHOBHEIC PE3YJIbTAaThl UCCIACAOBAHUA IMTPCACTABJICHLI B HY6HI/IKaHI/II/IZ



I'TIABA 1. TEOPETUYECKHE OCHOBBI ®OPMUPOBAHMUSA
IMO3HABATEJIBHBIX YHUBEPCAJIBHBIX YUEBHBIX
JTEVICTBUH Y OBYYAIOIINUXCS ITPU PABOTE C
3AJJAUAMHU HA JTOKA3ATEJIbBCTBO

1.1. OnpenesieHne U CTPYKTYPA NMO3HABATEIbHBIX YHHBEPCAJIbHBIX

Y4eOHBIX J1eiiCTBUI

CoBpeMeHHOE OOIIECTBO MPEIBABISIET K JIIOASIM MHOXECTBO HOBBIX
TpeOOBaHUM, OJHO M3 KOTOPHIX — MOBBIMICHHAS MOOWUJIBHOCTh U CIOCOOHOCTH K
HEIMPEPHIBHOMY O00Pa30BaHUIO JJIsi OPUCHTHUPOBAHKS B YBEIMYUBAIOIIEMCS ITOTOKE
uHOpMalMK U YMEHHUs BBHITIOJHATH omnepanuu ¢ Hed. B cBs3u ¢ 3TuM 0cobOyro
3HAYMMOCTh MPHOOPETaeT TOTOBHOCTh OOYYAIOMIMXCA K TMOUCKY, aHalu3zy H
nepepaboTke HHGOPMAIIMH, CIIOCOOHOCTH K NMepeHoCcY cPOpMUPOBAHHBIX YMEHHI B
YCJIOBUS KU3HEHHBIX CUTYaIUM. denepanbHbINA rOCyAapCTBCHHBIN
oOpa3zoBaTebHBIN CTaHAAPT OCHOBHOTO oOmero oo6pazoBanus (PI'OC OO0O0)
obecrieunBaeT JOCTIKEHHE TpeOoBaHUM oOImecTBa myreM (OPMHPOBAHUS Y
o0ydJaromuxcs YHUBEpPCATbHBIX yueOHbIX neictBudt (YY), B TOM umcie
MO3HABATEILHBIX YHUBEPCAIBHBIX YueOHBIX AercTBuil (ITYVY ).

CymecTBylOT ~ pa3lIMyHble  MOAXOAbl K  OMNPENENICHHIO  MOHSTHS
«TIO3HABATEJIbHBIC YHUBEPCAIbHBIE yUeOHbIC NeUCTBUSI». Bhimennum HEKOTOphIe U3
HUX.

T. 10. Cepena nonx mno3HaBaTENbHBIMU YHHUBEPCAIBHBIMU JI€HUCTBUSMU
MMOHUMAIOT TaKHe, KOTOpble 00ECIIEYMBAIOT MO3HAHUE — YMCTBEHHBIM TBOPUYECKUI
MpoIeCC TIONYYEHHs] W TOCTOSHHOTO OOHOBJICHHSI 3HAHWM, HEOOXOIMMBIX
genoBeky [37].

B cratee [10] mno3HaBaTenbHbIE YHHUBEpCAJbHbIE Yy4eOHbIE JEUCTBUS
OMpeJieNIeHbl KaK CHCTeMa CIOCOOOB MO3HAHUS OKPY>KAIOLIEr0 MUpPa, MOCTPOCHUE

CaMOCTOATCIBbHOI'O IIponccca IMOMUCKa, UCCICAOBAHUA M COBOKYIIHOCTDH onepaunﬁ
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no nepepaboTke, cUcTeMaTu3aluu, 0OOOIIEHUIO U UCIOIL30BAaHUIO MOJYYECHHOMN
uH(pOpMaIH.

H.A. Yynanosa n T.H. UepHseBa o Mo3HaBaTEIbHBIMA YHUBEPCAIBHBIMU
y4eOHBIMH JICHCTBUSAMH IMOHUMAIOT yYMCTBEHHBIC JEHCTBHS, HAIpaBICHHBIC Ha
IUTAaHUPOBAHUE, OCYILECTBIICHUE, aHAJU3 CBOEH MO3HABATEIbHON AEATENBHOCTU U
yIPaBJIEHUE €10 HA OCHOBE CIIOCOOOB JI€ATEIbHOCTH, UCIIOJIb3YEMbIX KaK B pAMKax
oOpa3oBaTeiapbHOr0 mpolecca, Tak M MpU PEHIeHUH NpodlieM B pealbHbIX
KU3HEHHBIX CUTYallMsAX, OCBOCHHBIX 00Y4aIOIIMMUCS Ha 0a3e OJTHOTO, HECKOIBKUX
WK BCeX yueOHbIX npeameToB [43].

Cornacio A.I'. AcMosIOBy TMO3HaBaTelbHbIE YHUBEpCAIbHbIE Y4eOHbIE
JCHUCTBUSA — OTO YMCHUS PE3yIbTaTHBHO MBICIIMTh U paboOTaTh ¢ MHPOpMaNUCH B
coBpeMeHHOM wmupe. OnHM o00ecrneunBarOT CHOCOOHOCTh K  TMO3HAHUIO
OKPYXaIOIIEr0 MHUpa: TOTOBHOCTb OCYIIECTBJISTh HAMPABICHHBIA TOUCK,
00paboTKy 1 ucHoab30Banue uHpopmaruu [3].

A. B. OnyunHa mNOHUMaeT TO3HABaTeNbHbIE YYEOHbIE MCHCTBUS Kak
JECHUCTBUSL CaMOCTOSITEJILHOTO TPOTHO3UPOBAHUSI yUEOHBIX IIeNield, KOTOpbIE
CO3JIAIOT YCIIOBHSI IS PA3BUTHS JIOTHUYECKOTO U MPOSKTHOTO MbINUTIeHUs [28].

AHanu3 NaHHBIX OMpENeNIEHUH IMOKa3bIBAET, YTO OCHOBHBIMHU IPU3HAKAMU
[TYVY ]I siBnsieTcst «Iponecc Mo3HaHUsA, IOUCK HH(HOPMAIIINY, «UCTIOJIb30BAHUE U
oOpaboTka wuHpOpPMAIUU», «IUIJAHUPOBAHWE U  IPOTHO3UPOBAHHUE  CBOECH
MO3HABATEILHON NeaTenbHOCTHY». OCHOBBIBASICh HAa JIAHHBIX MpPHU3HAKaX, MOXKHO
OTIPEJICINTh TI03HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC NEUCTBUS KaK JEWCTBHSI,
oOecrieunBarolie I[O3HAHHE, BKIIIOUYAIOIlee B ce0Sd MOUCK HEOOXOIUMOU
uHdopmaImm, paboTy ¢ moJlydeHHON nHpopmalueit, o0padboTky nHbOpMAIH U €€
WCIIOJIb30BaHUE, KaK B paMKax 00pa30oBaTEIBHOTO MPOIECCa, TaK U B KU3HEHHBIX
CUTYaIUSX C IEIbI0 TPOTHO3UPOBAHUS CBOCH MO3HABATEIHLHON JEATEIHHOCTH.

ABTOpBI, 3aHUMArOIIMECs MPoOIeMoil (GOpMUPOBAHUS TO3HABATEIHHBIX
VHUBEPCAIBHBIX YUEOHBIX IEHCTBUW, BKJIIOYAIOT B WX CTPYKTYpPy pa3IHYHEIC
KOMIIOHEHTBI. AHanu3 jnuteparypsl [3, 13, 25, 26] mokasan, 4TO CTPYKTYpBI

NEUCTBUM, BBIICIICHHBIE STUMH ABTOPAaMHM, UMEIOT CXOAHYIO XapaKTEPUCTUKY U

6



OCHOBBIBAIOTCSl HA CTPYKTYypeE, BbIEeIeHHOH A.I'. ACMOJIOBBIM, COIIACHO KOTOPOM
OJIOK TO3HABaTEIbHBIX YHUBEPCAJIbHBIX  YYEOHBIX JEHCTBUUA  COJEPIKUT
oOuieyyeOHble  JI€WCTBHSI, BKJIIOYas 3HAKOBO-CHUMBOJMYECKUE; JIOTHYECKHE
JCHCTBUS, a TAK)KE JCHCTBUS TIOCTAHOBKU U pelieHus npobiem [3].

OyHKIMEn o01iey4eOHbIX JNEUCTBUN SBIIAECTCS yIIpaBJIe€HUE
no3HaBaTelbHBIMU MporieccaMu. K Hum otHocsres [3]:

eliCCIIE0BATENbCKUE (CaMOCTOSITEILHOE BBIIETIEHUE U (POPMYJIUPOBAHUE
MO3HABATEIBHOM 11eJIM, TUIOTE3 U UX MPOBEPKA);

erH(pOpMalMOHHbIE (IIOMCK W BBIJIEJICHUE HEO0OXO0auMON WHGpOpMAILMH, B
TOM YHCJI€ C TOMOUIBIO KOMIBIOTEPHBIX CPEICTB, 00padOTKa, XpaHEHHE, 3alIUTa U
UCIIOJIb30BaHUe UH(POPMALINH);

®3HAaKOBO-CUMBOJIMYECKHE  JCHCTBUS  (3aMelleHHe,  CO3JaHue |
npeoOpa3oBaHUE MOJIENU C IENbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPEICISIONINX
JaHHYIO MPEeIMETHYI0 00J1aCTh, UCIIOJIb30BAaHUE MOCIIU JUIsl pELISHUs 3a/1ay);

®yMEHHE CTPYKTYpUPOBATh 3HAHUS,

®yMEHHE OCO3HAHHO M IPOM3BOJBHO CTPOUTH PEUYEBOE BBHICKA3BIBAHHUE B
YCTHOW M TUCBMEHHOU (opme;

eBBIOOP Hanbosee F3hPEKTUBHBIX CIIOCOOOB PEIICHHS 3a]1ad B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBUU;

®II03HABaTENIbHAS U JTUYHOCTHAs pedIieKcHsi, KOHTPOJIb U OIIEHKa Ipoliecca
U PE3yJbTAaTOB ACSITEIBHOCTH;

®CMBICJIOBOE YTEHHE HAa OCHOBE OCO3HAHHS LEJIM YTEHHs M BbIOOpa BHIA
YTEHUs B 3aBUCUMOCTH OT LEJNM, HM3BJICUYEHHE HEO0OXoauMoil mHpopManuu us3
IIPOCIYIIAHHBIX TEKCTOB PA3JIMYHBIX JKaHPOB, OIPEACICHHE OCHOBHOM U
BTOPOCTENEHHOM MH(OpPMALINK; YMEHUE aJIEKBATHO, MOAPOOHO, CKATO, BBIOOPOUHO
nepenaBaTh COAEPKaHUE TEKCTA.

OyHKIUS JIOTHYECKUX JIeUCTBUU COCTOHUT B oOecrieueHun
MHCTPYMEHTAJIBbHON OCHOBBI MBILIUIEHUS M PELIEHUs NpoOJieM, B TOM YHUCIE

uccienoBarenbckux. K aum otHOcsATes [3]:



eaHAIN3 OOBEKTOB C IIEJbI0 BBIICJICHUS MPU3HAKOB (CYIIECTBEHHBIX,
HECYILIECTBEHHBIX);

®CHHTE3 KAK COCTaBJIEHHE LEJIOr0 M3 4YacTed, B TOM YHCIE C
CaMOCTOSITEIbHBIM TIOCTPAMBAHUEM, BOCIIOJTHEHUEM HEJIOCTAIOIINX KOMIIOHEHTOB;

®BLIOOP OCHOBAaHMM W  KPUTEPUEB IS  CpaBHEHMs, CEpHUaINH,
KJ1accupuKauu 00bEKTOB;

®[10/IBEJICHUE IO/ TOHATHS, BHIBEJICHUE CJICICTBUI;

®YCTAHOBJICHUE MPUUYMHHO-CJICJACTBEHHBIX CBS3€H, MOCTPOCHHUE JOTUUYECKOU
LENHU PACCYKICHUM;

®BBIJIBIDKCHUE THUIIOTE3, X 0OOCHOBAHKE M JOKA3aTEJIbCTBO.

JleHicTBHSI TIOCTAHOBKM W pEIICHUs] TPOOJIEM BBIMOJHSIOT (YHKIIHIO
UCCIIeIOBaHus MPOoOJIEeMHON 00J1acTH C BBIACICHUEM IIeJIM KaK 00pa3a moTpeOHOro
OyayIIero, cTpaTerud U TaKTUKHU ee JOoCTwkKeHus. VMccnenoBarenbckue NeCcTBUS
BKJTIOUAIOT: (hopMynupoBaHue MpoOIEeMbl U CaMOCTOSITEIHLHOE CO3JaHue CIIOcOO0B
peleHus mpoodJieM TBOPYESCKOTO U MOMCKOBOT0 Xapakrepa [3].

B ®I'OC u npumepHOii OCHOBHOM 00pa30oBaTebHON MpOrpaMMe OCHOBHOTO
obmero oOpaszoBanust 1YY/ chopmynupoBaHbl Ha JOCTAaTOYHO OOOOIIIEHHOM
a3pike.  Jms  wx  uesneHampaBiieHHOro  (OpMUpOBaHUST  HEOOXOIHUMO
KOHKPETU3UPOBAaTh MOOINEPAMOHHBIA COCTAaB 3TUX JeucTBUM. He mperenays Ha
MOJIHOTY, MPEACTABUM KOHKPETHBIN COCTaB pACCMAaTPUBAEMBbIX JICHCTBUM.

Oo61meyyeOHbIe MO3HABATEIbHbIE YHUBepcaibHble AeicTBusA (OITY /):

®IIOMCK U BBIJICJICHIE HEOOX0IMMOM MH(GOpPMAIH, B TOM YHCIIE C TIOMOIIBIO
KOMITBIOTEPHBIX CPEJCTB, 00pabOTKa, XpaHEHHEe, 3alluTa W UCIOJIb30BAHUE
uHbOpMaITIH:

- YMEHHE OIpEAeNiaTh, KaKhe 3HaHWS HEOOXOIUMO MPUOOpPECTH s
pelieHus y4eOHbIX, MEKIIPEAMETHBIX 3a/1a4;

- YMEHHE OTOMpAaTh UCTOYHWUKH WHGPOpMAIHH (CIOBAPH, SHIUKIONEINH,
crpaBouHuku, CMU, 371eKTpOHHbIE U MUHTEPHET-UCTOUYHHUKHU), HEOOXOIUMBIE s

pPeUICHUA KOHKPCTHBIX 3aI[aHI/II‘/'I;



- YMEHHE OTOMpaTh M CONOCTABIATH HH(OPMAIUIO, TOJYYEHHYIO H3
Pa3IUYHBIX HICTOUYHUKOB;
¢ CTPYKTYPUPOBAHUE 3HAHUN:
- YMEHHUE MPEJCTaBIATh MHPOPMALMIO B BHAE TaOJMUL, TrpaUKOB, CXEM,
Tuarpamm;
- YMEHUE MPECTaBIATh MHPOPMALMIO TPU TOMOIIM CBOEH CHUCTEMBI
0003HaYECHHI;
- YMEHUE TMONY4YuTh HWHGMOpPMAIMIO U3 MPEACTABICHHOro Trpaduka,
JMarpamMMbl, CXEMBI,
- YMEHHUE J0CTPauBaTh HEJOCTAIOIINE 3JIEMEHThI COBOKYITHOCTH;
- yMEHHUE YCTaHABIMBATh CBSA3HM MEXTy 00bEKTaMH U UX YacTsaMHU [9];
®BbI0Op Hanbosee 3PPEeKTUBHBIX CIIOCOOOB peIIeHUs 3a7ay B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBHII:
- YMEHUE OMpeNessaTh HaumOoJjiee MPOCTOM CHoco0 pelleHus 3aJaud U3
NPEJICTABIIEHHBIX B OMPEIEIEHHBIX YCIOBUSIX;
- YMEHHUE ONpPENEeNsATh YCIOBHS, NMPU KOTOPBIX MPEACTABICHHBINH CIOCOO
perieHus 3a7a4u OyaeT Hauboliee MPOCThIM;
- YMCHHE PEIINTD 3a1a4y HECKOJIBKHUMH criocobamu [9];
epedekcus crnocobOB U yCIOBUHM JACHCTBUS, KOHTPOJIb M OILIEHKA Mpoliecca
U pe3yJbTaTOB JESITEIbHOCTH:
- YMEHHE BBIACIUTH KPUTEPHUU JIJIS1 OLIEHKH pe3yJibTaTa WIH MPOLEcca;
- YMEHUE OLICHUTH 110 3aJaHHON CUCTEME KPUTEPHEB;
- YMEHHUE HAXOXKJCHUS OIMOOK B pericHuu [9].
3HAKOBO-CHMBOJINYECKHE NeHCTBHA:
- YMEHHE BBIJICSATh  CYIIECTBEHHBIE  XapaKTEPUCTHUKHU 00beKTa
(mpocTpaHCTBEHHO-TpaPUUIECKUE WM 3HAKOBO-CUMBOJIMYECKUE);
- yMeHUE TpeoOpa3oBaTh OOBEKT W3 YYBCTBEHHOW (GOpPMBI B MOJEib, B
KOTOpOM OyAyT OTPaKEHBI €ro CYIIECTBEHHBIC MPU3HAKHU (CO31aHNE MOJICIIN);

- YMEHHE KOJAUPOBAHUS U JEKOJUPOBAaHUS UH(OPMALIUH;



- YMEHHE MPeoOpPa30BbIBATH MOJIENb C IEIbI0 BBISBICHUS OOIIMX 3aKOHOB,
OMPENIEAIONIUX TAaHHYIO TPEAMETHYIO 001aCTh;

- YMEHHE HCTO0JIb30BaTh MOJIECIIU JIJIsl PEIICHUS 3a/1au.

Jloruvyeckue nmosHaBarejbHble YHUBepcajbHble aeiictus (JIITY I):

+ aHAJTIN3 0OBEKTOB:

- YMEHHE pa3eisaTh 00bEKT Ha YaCTH;

- YMEHHE pacrojiaraTh YaCTH B ONPEJIEICHHOMN MOCIIe0BaTeIbHOCTH;

- yMEHHUE XapaKTePH30BaTh YaCTH 3TOro 00bekTa [13];

o CHHTE3:

- YMEHHE BBIACISATH OCHOBAHUE 00BEIUHEHUS;

- YMEHHE OOBEIUHSTH AJIEMEHTHI 0 3aJJaHHOMY OCHOBAHUIO;

- yMEHHE MMPeoOpa3oBaTh 1eI0e Mo APyroMy ocHoBaHHio [9];

¢BBIOOD OCHOBAaHMM W  KpPUTEpPUEB JUIsI CPaBHEHHS, CEpHAIluH,
KJ1accu(pUKaIuu 00bEKTOB:

- YMEHHE OTpeJIeNATh OCHOBaHUE KiIacCU(pUKAIIUH OOBEKTOB;

- YMEHUE pACIPEACISATh JIEMEHTHI 110 3aJJaAHHOMY KPUTEPHUIO;

- YMEHHE BBIACIATH TPU3HAKHU, 110 KOTOPBIM CPABHUBAIOTCS OOBEKTHI;

- YMEHHE BBIACIATh TPU3HAKU CXOACTBA/Pa3INIHMS;

- YMEHHE BBIICIIATH TJIABHOE M BTOPOCTEIICHHOE B M3y4aeMOM OOBEKTE;

- YMCHHE BBIJCIIUTD IPU3HAKK 00BEKTA 110 ONpeaeIcHHOMY KpuTepuio [9];

o TIO/IBEJICHUE T10]] TIOHSITUE, BHIBEJCHUE CJICACTBHIA:

-yMeHHEe  (QOpPMyNIHpOBaTh  IOHATHE, TIOJ  KOTOPOE  IOJBOJIUTCS
HCCIIeTyeMbI OOBEKT;

- YMEHHE BBIJICJISITH  CYIIECTBEHHBIC IPU3HAKK JAHHOTO  IMOHSTHUS
(bmmkaiimee poOJOBOE IOHATHE, BHJIOBBIE OTIWYMSA), 3adUKCHPOBAHHBIC B
OnpeeICHUH;

- yMEHHE yCTaHABJIWBATh JIOTHYECKHE CBSI3M MEXKIY BBIJICICHHBIMU
MpU3HAKAMH;

- YMEHHE YCTaHABIMUBATh HAJIMYKME Y O0BEKTA BBIACICHHBIX CYIIIECTBEHHBIX

MIPU3HAKOB U CBA3EU MEXIY HUMU,
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- YMEHHE JIeJIaTh BBIBOJ O MPHUHAJJICKHOCTH OOBEKTa JAHHOMY MOHSTHIO
(BceMM I CYIIECTBEHHBIMHU IMPU3HAKAMHU U CBSI3SIMH MEXKIYy HUMH 0O0Jiajnaer
HCCIIETyeMbI OOBEKT);

- YMEHHE BBIJICIATh CYIIECTBEHHBIC MPU3HAKU OOBEKTa, MPUHAJJICKAIINE
JTAHHOMY TOHSITHIO, T.€. TAKUE, KOTOPBIC SABJISIOTCS CJIECJACTBUEM MPUHAJICHKHOCTH
€ro K JaHHOMY KJIacCy K JaHHOMY TMOHSITHUIO, @ TAKXKE JOMOJHUTEIbHBIX CBOMCTB
obowekra [7];

¢ YCTAHOBJICHUE TPUYMHHO-CIIC/ICTBEHHBIX CBSI3CH:

- YMEHHE OMpPEesaTh UCTUHHOCTh JIOTUYECKUX CYXICHUH IO 3aJlaHHBIM
UCXOJTHBIM YCJIOBUSIM;

- YMEHHE ONPEACNIATh HCXOJHBIC YCIOBUS IO 3aJlaHHBIM JIOTHYECKUM
CYXKJICHHSIM;

- YMEHHE OIpPEICATh YCIOBHUS IO 3aJlaHHBIM HCXOJHBIM JIaHHBIM U
KOHEYHOMY pe3ynbraty [9];

- YMEHHUE HAXOUTh TJIABHOE B U3yYaE€MOM SIBICHUU WA OOBEKTE;

- YMEHHE YCTAHABIMBATH TJIABHYIO IPUUHMHY SIBJICHUS,

- YMEHUE KpaTKO O(pOpMIISITh BHICKA3bIBAaHUE, CBA3BIBAIOIIECE MPUUYUHY H
cieacteue [13];

¢ TIOCTPOCHUE JIOTUYECKOUN LEMOYKH PACCYKICHUM:

- YMEHHE PA3IEIATh PACCYKICHUSI HA OCHOBHbIE KOMIIOHEHTHI;

- YMEHHE YCTAHABIUBATH CBA3U MEK/Y BbIICICHHBIMU KOMIIOHEHTAMU;

- YMEHHE pacronaraTh KOMIIOHEHTBI B OTpe/IeICHHON
MIOCJIE10BATENBbHOCTH;

¢ 10KQ3aTeJIbCTBO:

- YMEHHE COCTABJISATh LIEMOUYKH YMO3AKIIOUEHHUH (MPAaBWIBHBIX ), UAYIIHX OT
BEPHBIX TMOCBUIOK (MCXOAHBIX JUIsl JAHHOTO JIOKA3aTEIbCTBA CYXKACHUU) K
JIOKa3bIBAEMBIM (3aKTIOYUTEIbHBIM) TE3UCAM;

- YMEHHE YCTaHaBJIMBATh CBSI3M MEXKJY AapryMEHTaMH, BEAYUIUMU OT
YCJIOBUS K 3aKJIFOYEHUIO (UCTIOJIb30BATh METO/IbI JJOKA3aTEIbCTBA);

e BBIIBMOKCHHEC T'HIIOTE3 U UX 00OCHOBaHHE:
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- yMeH#e (HOpMyIUPOBATh BBIBOJI/MPEANOI0KEHUE HA OCHOBE HECKOJIBKUX
MOJI0XKCHMH;

- YMEHHE OTNPEJIETUTh 3aKOH, KOTOPOMY MOTUMHSETCS JaHHOE SIBJICHUE;

- YMEHHE  pa3leyisiTh  TUIOTE3Y/NPEAINONIOKEHUE Ha  CTPYKTYpHBIC
COCTAaBJISIIOIIINE;

- YMEHUE BBIOMpATh W3 HECKOJBKUX MPEANOI0KEHUI/BBIBOIOB/TUIIOTES
Hanboyiee KOPPEKTHbIE, B HaWOONBIICH CTENEHU OTpaKarolue 3aJaHHBIC
MOCBUIKH;

- YMEHHE OOOCHOBBIBATH TMIOTE3Y, UCIOJb3Yysl U3BECTHBIC TEOPETUUECCKUE
(bakThl WK HAOIIOACHUS U SKCIIEpUMEHTHI [28].

ITocTanoBKa U pelieHUe NMPOOJIEMBI:

o« popMynupoBaHUE POOITEMBI:

- YMEHHE MPOTHO3UPOBATh YCJIOBHS, MPU KOTOPBIX HEBO3MOXKHO PEIICHUE
3a/1a4H;

- YMEHHE OTNPEIeTATh H3MEHEHUS B YCIIOBUSX;

- YMEHHE OTpeesaTh HEJOCTATOUHYIO JUIS PEIICHUS 3aJauu WH(OopMaIHio
[9].

Takum 00pa3om, BBIIEICHHBIM ToonepanuoHHblii coctaB IIYVY][ maet
BO3MOXKHOCTh YCTaHABIWBATh COOTBETCTBHE MEXKIY HUMH M JEATEIHHOCTHIO
oOydJaromuxcs, KoTopas HampaBjieHa Ha uX (OPMHUpPOBAHHE. DTO COOTBETCTBHE
MO3BOJIUT CJENIaTh BBIBOJ O TOM, IleiecoOOpa3Ha JIM JaHHAs ACSITEIbHOCTH JUIs

dbopmupoBanus ganHoro Buaa [IYVY]I.

1.2. CymiHocTh npouecca 00y4ueHusl pelieHnIo 3a/1a4 Ha

A0Ka3aTeJbCTBO

JIns TOCTHOXKEHHUS TTOCTABJICHHOM €M HEOOXOAUMO OIPEICIUTh CYITHOCTh
MOHATHS 3aJlad Ha J0Ka3aTeJbCTBO, METOAbl M MPHUEMBI IS PEHICHUS JaHHBIX

3aJa4, OCHOBHBLIC JTallbl PCIICHUA 3ada4 Ha JOKAa3aTCIbCTBO.
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OOyueHune peleHuI0 3aJad Ha JO0Ka3aTeJbCTBO SIBISETCS OJHOM U3
BOXHEMIIMX 1ened oOydeHuss wmareMartuke. VIMEHHO TIpu  BBINOJHEHUU
JI0OKA3aTeIbCTB ~ Pa3BUBACTCA  JIOTHMYECKOE MBIIIJICHHUE oOy4aronuxcs,
pa3palaThIBaIOTCS JIOTUYECKHE CXEMbI pEelIeHUs 3aJad, BO3HHUKAET MOTPEOHOCTH
oOydaromuxcs B 000CHOBaHMM MaTeMaTHUE€CKUX (DAKTOB.

. Tlonia [32] ompenenser 3aJady Ha JOKa3aTEIbCTBO Kak 3aaavy, s
pelieHns KOTopon TpeOyeTcs yCTaHOBUTh UCTUHHOCTD HJIHM JIO)KHOCTh HEKOTOPOTO
YTBEPIKJICHUS, OJATBEPAUTH WIIH OTIPOBEPTHYTH €TO.

3agauyn  Ha JO0Ka3aTelbCTBO HMMEIOT CBOEM 1ENbI0 JI0Ka3aTh, 4YTO
onpenenéHHoe 4ETKO CHOPMYIMPOBAHHOE YTBEPIKIECHUE BEPHO WUIIM K€ HEBEPHO
[31].

Ocobas IeHHOCTh 3a7]a4 Ha JOKA3aTeJIbCTBO 3aKI0YAETCS B TOM, UTO TIPH UX
PELICHUU YJAYHO COYETAIOTCS MHTEPECHI OBJIAJICHUS MAaTeMaTUYECKON Teopueu u
pa3BUTHS YMEHUS MIPUMEHSATh TCOPETUUCCKUE 3HAHUS Ha mpakTuke [40].

[Ipouecc pemieHust TakoW 3aadu — JA0KA3aTENbCTBO — MPEACTABISIET COOOM
NOCJIEIOBATENIBHOCTh JIOTUYECKUX ONEpaluid WM I1aroB, HAYMHAKOIIMNXCS C
YCIIOBUS U 3aKaHYMBAIOIIMUXCS TpeboBaHHEM U3 (GOopMyIUpoBKH 3amaun. Kaxmbrit
mar MOpUBOJUT K HEKOTOPOMY HOBOMY IOJIOKEHHIO, IIOJIYYEHHOMY U3
COOTBETCTBYIOIIUM 00pa3oM MOAOOpaHHBIX YacTEH YCIOBHS, YK€ H3BECTHBIX
(dakTOB WM paHee AO0Ka3aHHBIX MoJokeHUi. UToOBl MoKa3aTh MpeasioKeHHeE,
HY’)KHO OOHAapy>KWTh JIOTHYECKOE 3BEHO, CBS3BIBAIOINIEE €ro TJIABHBIC YaCTH —
YCIIOBHE W 3aKIIIOUEHHE;, YTOOBI OMPOBEPTHYTHh — TOKa3aTh (HAa KOHTPIPUMEPE),
YTO YCJIOBUE HE IPUBOIUT K 3aKIIOUCHUIO.

[Ipocreiimmmu 3aga4yaMu, ¢ PELICHHUS] KOTOPBIX MPAKTHYECKH HAYMHAETCS
oOydeHHe JT0Ka3aTebCTBAaM, SIBJISIIOTCS 3a/1a4M-BOTIPOCHI M dJIEMEHTApHbBIC 33a/1a4u
Ha uccienoBaHue. PenieHne Takux 3a/1ad 3aKiIloyacTcsl B OTHICKAHWMH OTBETA HA
BONIPOC M JOKA3aTEIhCTBE €r0 MCTUHHOCTH. 3a/Ja4r-BONPOCHI OOBIYHO TPEOYyIOT
JUISL CBOETO pelleHusl (JI0Ka3aTeabCTBA UICTUHHOCTH OTBETA) YCTAHOBJICHUSI OJHOM
MMIUTMKAIMA, OJHOTO JIOTHYECKOrOo IIara OT [JaHHBIX K JOKa3bIBAEMOMY.

Jloka3aTenbCTBO K€ MPU pelIeHUH 0ojee CI0KHOM 3adadyu WU JO0Ka3aTeJIbCTBO
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TEOpPEMbI TPEACTaBIseT COOOM IenoYKy IaroB-uMiukanui. llenbio pereHus
3a/1a4-BOIPOCOB SIBJIIETCS U OCO3HAHUE, YTOUHCHUE M KOHKPETHU3AIUs U3y4aeMbIX
MOHSATUN W CBSI3EM MEXAYy HHUMHU. 3aJadyu-BOINPOCHl HEOOXOIUMBI TaKKE s
YCBOEHHUS YYalllUMHCS BBOJMMOM CHUMBOJUKHM UM HCIOJB3yEMOIO sI3bIKA.
Cy1iecTBeHHYI0 pOJb B OOYUYEHHUM [0KAa3aTelNbCTBAM WIPAIOT YNPAXKHEHUS B
3aM0JIHEHUM MPONYIIEHHBIX CJIOB, CHMBOJIOB U UX COYETAaHUN B TEKCTE TOTOBOTO
J0Ka3aTebCTBa [5].

FO.A. Pozka [35], noaaepxuBas no3unuio Jl. Iloila B TpakTOBKE MOHATHS
«reoMeTpuYecKas 3ajada Ha JO0Ka3aTebCTBO», MPUBOJUT CICAYIOIIUE METObI
pelieHus 3aa4 3Toro Kiacca:

®BOCXOSIIUN aHAIIN3;

eanreOpanvecKuii aHau3;

SHUCXOSAIINN aHaIU3 (HECOBEPIIICHHBIN aHAU3 U METO]I JI0Ka3aTeIbCTBA OT
MPOTUBHOTO);

eMaTEMaTUYECKAs] UHIYKLHUS.

PaccmaTpuBas 3Tambl pemieHus 3aJad Ha J10Ka3aTelbCTBO, BbIJEJICHHBIE
Pa3HBIMM HMCCIIEIOBATENIIMU, aBTOP MPUXOAUT K BBIBOAY, YTO BCE PACCMOTPEHHBIE
CTPYKTYpPBI pelIeHUs 3a7]a4i Ha JI0Ka3aTeIbCTBO COOTBETCTBYIOT OOLIECTIPUHATOMY
JEJEHUIO MPOLEcca PELICHUs 3a/]a4i Ha YEThIPE ATara:

1) ocMBbICIIEHUE YCITOBHS 3a/1a4H;

2) COCTaBJICHHE IIJIaHa PEIICHHUS;

3) ocymecTBICHUE TUIaHA;

4) u3ydeHHe HAaHJICHHOTO PEIICHHS.

Jns  ycnemHoro oOydeHHMs J0Ka3aTelbCTBaM HEOOXOJIUMO, YTOOBI
IIKOJIBHUKHU OBJIAJICNIM JOCTATOYHO IOJHOM CHCTEMOW TEOPETUYECKUX 3HAHHUU U
yMEHUM (TOHSTUS M UX ONPEACICHUS, AKCUOMBI, TEOPEMbl, YMEHUSI BBIMIOJIHATH
OCHOBHBIC TIOCTpOCHUs 1 Jp.) [39].

[ToaroroBka Kk 00y4YEHUIO IKOJbHUKOB JI0Ka3aTEIbCTBY TEOPEM HAUYMHAETCS

yxe B IV-V «knaccax, rae, He ynorpeOisii TEPMUHOB «TEOPEMaAy,
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«JI0KA3aTEIbCTBOY, YUAIIUECS 3HAKOMSTCS C MEPBBIMHU YTBEPXKACHUSIMU U JETAIOT
MEepBblE IIAard B BBINOJIHEHUH JEIYKTUBHBIX yMmo3akiaodeHuil. [lupoxue
BO3MOXHOCTH BBEJCHUS MPOCTEHIINX YNPAXKHEHUM, B KOTOPBIX MATUKIACCHUKHU
ydaTcs JACAYKTHUBHBIM PACCyXICHHSM, HUMEIOTCS TMPU M3YYEHUU OCEBOM
CUMMETpPUH, TIPU PELICHUU TEPBBIX 3a7a4 Ha MOCTpOoeHHE (MOCTpOeHUE (PUTypHI,
CUMMETPUYHON JAaHHOMW, JeJeHUE OTpe3Ka MOIojaM, MOCTPOCHUE OUCCEKTPUCHI
yria) [39].

BoimenuM  OCHOBHBIE HampaBJCHUS MPONEAEBTUYECKON paboThl IO
MOATOTOBKE YUaIlIMXCS K I0Ka3aTEIbCTBY TEOPEM.

1. ®opmupoBaTh y yyaluxcs yMEHUs TOAMEYATh 3aKOHOMEPHOCTH.

2.  BocrnutpiBaTh y  IIKOJBHUKOB  TOHUMaHHWE  HEOOXOIUMOCTHU
JI0KA3aTeJIbCTBRA.

3. OOyyaTh ydYalmMXxcsi YMEHHUIO BBIJCIATH YCIOBHE U 3aKIIOYCHUE B
MaTeMaTUYECKUX YTBEPKACHUSX.

4. 3HAKOMHUTH YYalIUXCA C MPOCTHIMM M CJIOKHBIMU BBICKA3bIBAHUSIMU U
3HAYEHUSIMU UX UICTUHHOCTH.

5. 3HAKOMUTH IIKOJILHUKOB C TOHSITUEM OTPHUILIAHWSA BBICKA3BIBAHUN U C
MOHATHEM NMPOTUBOPEUYMBBIX BHICKA3bIBAHUH.

6. OOydarh ydYammxcsi YMEHHIO BBIACIATH Pa3IudyHble KOHPUTypaluyd Ha
OJTHOM U TOM K€ YEPTEXKE.

7. O0y4aTh MIKOJTHFHUKOB YMEHHIO ITOJIB30BATHCS KOHTPIPUMEPAMHU.

8. OOydJarh yd4aliuxcsi YMEHHIO BBITIOJHATH T€OMETPHUUYCCKHE YCPTCIKHU H
YUTATh HX.

9. ®opmupoBaTh y y4aliuxcs YMEHHUS BBIBOJUTH CICJICTBUSA U3 3aJaHHBIX
YCIOBH.

10. ®opmupoBaTh y ydalmuxcsi YMEHUS MPOBOAUTH J10KA3aTEJIbHbIC
paccyXIeHHUs, J1e1aTh BbIBOIbI.

Takass paboTta Hy)XHa HE TOJBKO B Ka4eCTBE IPONEACBTHUKH OOy4ECHUS

IMKOJBbHHUKOB AO0Ka3aTCJIbCTBAM B CHCTCMATHYCCKOM KYPCEC IcOMCTPHH, HO OHa
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UTpaeT CYMIECTBCHHYIO POJIb YK€ TPU M3YUEHUU Kypca MaTeMaTHKU 5—6 KIIacCOB
[19].

Camoe TpyamHOE B JOKAa3aTeIhCTBE — OTO HAWTH TOCIEIOBATEIBHOCTH
pPa3bACHCHUH, TIPUMEHSISI KOTOPBIE K YCIOBHSAM TEOPEMBbI WJIM TPOMEKYTOUYHBIM
pe3ysibTaTaM B KOHEYHOM HTOT€ MOXKHO TIIOJYYUTh HYKHOE CIICJCTBUE —
JOKa3pIBaeMoe  MojiokeHue. Ilpy  Tmomcke  3TOM  MOCIeI0BaTEIBLHOCTH
I1eJIeCO00pa3HO PYKOBOJICTBOBATHCS HEKOTOPBIMH CIICAYFOIIIMMHU TPABHIIAMU

1. 3aMeHATh Ha3BaHUS OOBEKTOB, O KOTOPHIX HJET PEeUb B TEOpPEME, HX
ONpENCICHUSIMU WM  TpU3HakamMu. Hampumep, eciaum  peyb HACT O
NpSIMOYTOJIBHUKE, TO  JUIA  JOKA3aTelIbCTBA  HCIIONIB3YeM  OIPE/CIICHHE
PSIMOYTOJIbHUKA,

2. Jloka3pIBaeMOE IMOJIOKEHUE pa3ipoOUTh Ha YaCTH, C€CJIM 3TO BO3MOXKHO, U
JIOKa3bIBaTh KAXKIYI YacTh B OTACIBHOCTH. Tak, HampuMmep, I0Ka3aTelIbCTBO
TeopeMbl: «Ecaum B 4YETBHIPEXyroJbHUKE JHArOHAIM IEPECEKAOTCS M TOYKOM
NIepPEeCeUCHUs JACIATCS IOIO0JIaM, TO ATOT YETHIPEXYTOJIbHUK — MapajuiesiorpaMM»
MOXHO pa3JeiuTh Ha JIBE 4YacTU: CHayaja JioKa3aTh, YTO OJHA Iapa
IIPOTUBOIOJIOKHBIX CTOPOH JaHHOTO YETHIPEXYT'OJbHHMKA Tapajule/ibHa, a 3aTeM
JI0Ka3aTh, YTO U BTOPAs IMapa MPOTHUBOIIOJIOKHBIX CTOPOH TaKXKe NapalljiciibHa;

3. B nowmckax aoKa3aTeiabCTBa TECOPEMBI IOJIC3HO HUITH C JIBYX CTOPOH: OT
YCIIOBUI TEOPEMBI K 3aKIIFOUCHHIO M OT 3aKJIFOUCHHUS K YCIIOBUSM. YUalluMCs HaJI0
OOBSICHUTH, YTO, H3y4as TEOPEMbI, HYXHO HE IIPOCTO 3allOMHUHATh UX
JTI0OKa3aTeIbCTBO, a KXl pa3 JiyMaTh U yCTaHABIWBATh, KAKUMH METOAaMU OHHU
JTIOKa3bIBAIOTCS, KAaKUMH SBPUCTHUYCCKHMH IPaBHJIAMH PYKOBOJACTBOBAINCH IPHU
HaxOXXJICHUH DJTHX JOKa3aTeJIbCTB, KaK JOTaNaluch (JOAyMaluch) 10 OTHUX
JI0Ka3aTeIbCTB, KaKWe W3BECTHBIC ITOJOKCHUS T'€OMETPHUH HCIOIB30BAINCH M C
Kakoii 1enbio [1].

OCHOBHBIMH HAIPABJICHUSAMH pPaOOTHl TIO (POPMHPOBAHHIO Yy YYAIIHXCS
YMEHHUS JIOKa3bIBaTh MOTYT OBITh CJICIYIOIIHE:

1. Iloka3pIBaTh ydYalmMCs pOJIb M 3HAYCHHE JOKA3aTelIbCTBA B OTKPBITHH

HOBBIX 3HAHUM U B yCBOEHUHU Y4eOHOr0 MaTepuasa Kypca MaTeMaTHKHU.
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2. Pa3pACHATH MIKOJIBHUKAM, B YEM COCTOUT CYIIHOCTh JI0KA3aTEIbCTBA KaK
MpoIiiecca yTBEPKACHUS WU OMPOBEPKEHUSI UICTUHHOCTU MBICIIEH.

3. IlpoBoauTh I1ielIeHANpPABICHHYI0 pPabOTy MO OOYYEHMIO YyYallUXCs
MOJIb30BAaThCSl MHIYKTUBHBIM U JCAYKTUBHBIM MeTOJaMH ((POpMHUPOBATH YMEHUE
HaxXOJIUTh OO0IIee B OTACIBHBIX YACTHBIX IMPUMEpax; BOCIHUTHIBATH y YYaIIUXCS
KPUTUYECKOE OTHOIIECHHWE K WHIYKTUBHOMY 3aKJIIOYEHHUIO; (OPMHUPOBATH YMEHHUE
OTJINYATh UHIYKTUBHBIE YMO3AKITIOUEHHUS OT JISTyKTUBHBIX).

4. InanomepHo (HOPMHUPOBATH y yUANIUXCS YMEHHUSI BBIBOJIUTH JIOTUYECKHUE
CJIEJCTBUSL M3 TOCHUIOK, MPUYYaTh HIKOJIBHUKOB JIOTMUECKH BEPHO O(QOPMIIATH
CBOM PaCCyKJICHHUS.

5. @opmupoBaTh y ydYalluXcs TMO3HABATEIbHBIC JCHCTBUSA, HEOOXOIUMBIC
JUISL IOKA3aTeNbCTBA U YUUTh UX MPUMEHSTh B HY)KHBIX CUTYaIHsX.

6. YuuTh MIKOJBLHUKOB 0000IIaTh IO3HABaTEIbHbIE JEHCTBHS, KOTOpPHIC
BBITTOJTHSIOTCSI B XOJI¢ Toka3aTeabcTs [19)].

Jloka3aTeabCTBO BKIFOUAET B C€0S1 TPU OCHOBHBIX DJIEMEHTA:

1) Te3uc (rnaBHas 1€7b JOKA3aTEIbCTBA — YCTAHOBUTH HCTUHHOCTh TE3HCA).
@opma BBIpAKEHHS TE3HUCA — CYKICHHUE.

2) AprymeHTbl (OCHOBAHHS) JIOKA3aTCIbCTBA — IIOJOXKCHHS, HA KOTOPBIC
OMUPAETCS JI0KA3aTE€IbCTBO M M3 KOTOPBIX MpPU YCIOBUU HUX HCTHUHHOCTH
HEOOXOMMO CJIelyeT HCTHHHOCTh Jl0Ka3biBaeMoro tesuca. dopma BbIpakeHUs
apryMEHTOB — CYXKJICHUE.

3) leMOHCTpanusi — JIOTUYECKUH TMPOIECC B3aMMOCBS3H CYXKICHUH, B
pe3yabTaTe KOTOPOTO OCYIIECTBIISICTCS IIEPEX0/1 OT apryMeHTOB K Te3ucy [37].

B nemoHcTpammm oTpakaeTcsi XapakTep JOTHUECKUX CBA3EH MEXIY T€3UCOM
U apryMeHToM. B 3aBUCMMOCTH OT BHJa JEMOHCTpPAllMd B METOJIUYECKOM
JIUTEpaAType YacTO YHMOTPEOISAIOTCS TEPMHUHBI «CIIOCOO JOKA3aTEIbCTBA» U «METOT
J0Ka3aTebecTBay. [lokaxem, B ueM COCTOUT uxX oTimuue [17].

Ecnim  gokaszaTenbCTBO — yTBEpPKACHUS ~ OTIMYAETCA  OT  JAPYroro
JI0OKa3aTebCTBA TOTO JKE€ CaMOro YTBEPXKIACHUS HE JIOTUYECKOM OCHOBOH, a

MOCJIeI0BATEIbHOCTRIO YMO3AaKIIOUeHUI, TO OyZeM TOBOPUTh, UTO YTBEPKIACHUE
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JOKa3bIBAETCS JBYMsI Pa3IMYHBIMU CIOCOOaMH, €CIU K€ OJHO JO0Ka3aTeIbCTBO
OTJIMYAETCSI OT JPYroro JOTMYECKOM OCHOBOHM, TO Oy/eM TOBOPHUTH O PA3JIUUYHBIX
MeToJ1axX Joka3aTesbeTa [17].

Paznuyaior yacTHble U 00ILIME METOABI TOKA3ATEIHCTBA TEOPEM.

OO6mMMH MeToaMu J0Ka3aTeabCTBAa TEOPEM B Kypce MaTeMaTHUKU CpEeAHei
IIKOJBl  SIBJSIOTCS:  CHUHTETMYECKUM,  AHAMTUYECKHH,  JOKa3aTelIbCTBO
OpOTUBOpEeUreM (METOJ OT MPOTHUBHOIO), JOKA3aTENbCTBO METOJOM Iepedopa,
J10Ka3aTeIbCTBO METOIOM MCKIIOYEHHS, METOJ OECKOHEUHBIX UCKITIOUEHUN, METOJ]
MOJIHOW MHJIYKIIUU, METOJ MaTEMaTUUeCKON UHIYKIIUU, METOJ] KOHCTPYHUPOBAHUS.

PaccmoTtpum niis mpumMepa Teopemy, BBIPAKAIONIYIO OJWH U3 MPU3HAKOB
napajuiesniorpaMma: «Eciii B 4eThIpEXYTOJbHUKE MPOTUBOIOIOXKHBIE CTOPOHBI
PaBHBI, TO 3TOT YETHIPEXYTOJILHUK SBISIETCS MapaIJICIOrPaMMOM).

Jano: ABCD — uetsipéxyronbauk, AB = CD, BC = AD.

Hoxazats: ABCD — napayenorpamm (puc.1).

JlokazaTeabCTBO.

CHUHTETHYECKUI METO/

1. Paccmotpum AABC u AACD. B stux tpeyroipHukax cropoHa AC —
ob6mas;, AB = CD, AD = BC. Ilo TpeTbeMy NpHU3HAKYy pPaBEHCTBA TPEYTrOJIbLHUKOB
umeeM AABC= AACD.

2. Tak kak AABC= AACD, 10 B 3THX TpeyroJibHUKax IPOTHB pPaBHBIX
CTOPOH JIe)KAT paBHBIC YIIibl; U3 paBeHcTBa AB = CD cnenyer, uto 4| = £2; u3
paBenctBa BC=AD cnenyer, uro £3=24.

3. £3 u £4 — HakpecT Jjexaiue yrisl npu npsameix 4B, CD u cexymeit AC,
Y OHU PaBHBbI, a 3HAUUT, npsiMble AB u CD napaienbHsbl.

4. £1 u £2 — HakpecT aexaimue yriasl npu npsameix BC, AD u cexymeit AC,
Y OHU PaBHbI, a 3HauuT, BC u AD napasienbHbl.

5. Umeem detbipexyroiapauk ABCD, y KOTOpOro MpOTHBOMOJIOXKHBIC
CTOPOHBI TOIMApPHO NapaJUyieIbHbl, W [0 OINPEACICHUIO JeTaeM BBIBOJ, 4YTO

geThipexyroiasHuk ABCD — mapamnenorpamm.
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AHaIATHYECKUN METON

1. Ham HyxHO jo0Ka3aTh, uro ueTblpexyroibHuk ABCD saBasercs
napajjieIorpaMMOM, T. €. Mbl JIOJDKHBI [10Ka3aTh, YTO OH MPU 33JaHHBIX YCIOBHSX
YIOBIIETBOPSICT BCeM TpeOOBaHHSM OmpesereHus napauienorpamma: AB || CD u
BC || AD.

2. Ytobbl n0Ka3aTh mnapamwienabHocTh npsimbix AB m CD, AD u BC,
JOCTATOYHO JI0Ka3aTh PAaBEHCTBO HAKPECT JISKAIIMX YIJIOB 3 U 4 nipu ONpsiMbIX AB,
CD u cekymieit AC u paBeHcTBo yriioB 1 u 2 npu npsimeix AD, BC u cexkyuieit AC.

3. UtoOBl NT0Ka3aTh paBeHCTBO yrjioB 3 u 4, 1 U 2, 10CTATOYHO J10Ka3aTh
PaBEHCTBO TPEYrOJbHUKOB, COJEPKAIIMUX OTH YIibl, T. €. HAJ0 JI0Ka3aTh, 4YTO
AABC =AADC.

4. UtoObl noka3zath paBeHCTBO TpeyroibHuKoB ABC u ADC, nocratouyno
N0Ka3aTh, YTO OHU YJOBJETBOPSAIOT YCIOBUSM OJHOTO U3 MPU3HAKOB PaBEHCTBA
TPEYrOJbHUKOB.

AHanuTHYEeCKU! METOJ IO3BOJWI HaM HAWTH IyTh JOKa3aTeiabCTBa. Tenepb
cieayeT MpojesiaTh o0paTHbIM MyTh (4—3—2—1), u Teopema OyJeT JoKa3aHa.

K 4acTHBIM OTHOCAT METOJ] F€OMETPUUYECKUX MpeoOpa30BaHUi, BEKTOPHBIN
METO/, KOOPJIMHATHBIA METO/I, adreOpandyeckuii MeTo I U T. JI.

PaccMmoTpuMm 3ana4y, KOTOPYHO MOKHO PEIIUTH BEKTOPHBIM METOJIOM.

3agava. JlokazaTh, YTO OTPE30K, COEAUHSIOIIMN CEpEeIVHBI JIUaroHajeu
TpanenuH, napauieeH €€ OCHOBAaHUSIM.

Pewrenue.

Ilycte M u N — cepenunbl auaronaneut tpaneuuu ABCD (puc. 2). IlokaxeM, 4To

—— —_—
MN || AD. [Ins1 3TOTO JOCTAaTOYHO MOKa3aTh, uTo MN kommneapern AD

Tak kak M u N — cepenunbl otpe3koB AC u BD, To
A =~ ac =~ (45 + 50)
27T 2 ’
AN = l(ﬁ +74D)
2

CrnenoBaTeiabHO,
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MN = AN - AM =%(ﬂ3 + 4D) —%(ﬂB + BCJ=%[ID’— R’).

Ho BC KOJJINHEAPEH BEKTOPY AD, IIO9TOMY AAD = BC. Torna

1 1 — ——
M =E(ﬂﬂ ~34D)=—(-% 4D =k 4D,
10 ectb MN' KOJIJIMHEApEH AD, uto u TpeOOBaIOCh 10KA3aTh.

[IpoBenenue 0000 JOKa3aTeabCTBA ONUpAETCs Ha Tpu OJOKa 3HAHUU U
YMEHMI: COAEPKATEIbHBIN, CTPYKTYPHBIN, JIOTUYECKUH.

B conepxarenbHblii ONOK BXOJAT 3JEMEHTHI, CBSI3aHHbIE C paHHEe
U3YYEHHBIMA MAaT€MaTUYECKUMHU MOHATUSAMH U (paKkTaMu, KOTOPbIE UCTIOIb30BaHbI
wii B (OpMYyJIHMpPOBKE YTBEpPXKACHMS, WIM B KauyeCTBE AapryMeHTOB NIpH
IPOBEACHUU PACCYKICHUI. DTU 3IEMEHTHI CYIIECTBEHHO 3aBUCAT OT JIOTUYECKOM
CTPYKTYpbl Kypca, OT €ro akCUOMaTHKH, OT METOJUYECKUX OCOOEHHOCTEMH
U3JIOKEHUS U T.J., a MOATOMY JUISl OJHOM M TOM K€ TEOpEMBbl B Pa3IMYHBIX
yueOHHKaX COJIep KaTeIbHbIN OJIOK MOXKET OKa3aThCsl pa3IMUHbIM.

B cTpykTypHBIi 050K BXOAAT 3HAHUS U YMEHHUS, CBA3AHHBIE CO CTPYKTYpOi
YTBEPXKICHUS U BO3MOXHOCTU €€ MpeoOpa3oBaHus. B 3TOT 6s10K BXOAAT yMeHUE
BBIJICISATh YCIOBHUE W  3aKJIOUEHHUE TEOPEMbl, yMEHHE TNpeoOpa3oBBIBATH
JIOTHYECKYI0 (OpMY TE€OpEeMBI C IO MONIy4YeHUs: 0oJiee MPOCThIX MOJATEOPEM U
T.J.

Jlornueckuil OJIOK CONEPXKUT 3HAHUS U YMEHMS, CBA3aHHbIE C IpaBUIAMU
JIOTUYECKUX PACCYKIACHUM.

Ilog nmoka3aTenbHBIMM PACCYKIACHUAMH IOHUMAIOTCS TaKHWe, B KOTOPBIX
OCHOBAHUSIMM IEPEX0a OT OJHUX CYKICHUU K OPYTUM SBIISIOTCS TEOPETUYECKUE
IIPEIOKEHHS (AKCHOMBI, TEOPEMBI, ONPEIEICHUS HEKOTOPOH MaTeMaTHYECKOU
Teopun) [15].

B [15] Beimensiercss deThIpe YpPOBHS TMPOBEINCHHS JJOKA3aTEIbHBIX
pacCyXIeHUM:

o IIPOCTOE  BOCHpPOU3BENECHHE  (NIPEAbSBICHHAs  3ajladya  pPaclo3HAETCA
CyOBEKTOM Kak paHee pelI€HHas, U pacCyKJIeHUE MPEACTABIISIET BOCIIPOU3BEICHNE

W3BECTHOTO0);
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o 0000IIEHHOE BOCHPOU3BEICHUE (PACCYyX JEHUE TMPOBOAUTCS HA OCHOBE
BbIJICJICHUS OOLIEro B YCJIOBHM M TpeOOBAHMM MPEIbSBICHHON 3aJadd U paHee
PELIEHHON WM HAa OCHOBE PACIIO3HABaHMS 3aJayd Kak MPUHAIJICKALIEW K THUILY
3a/lay C U3BECTHOM CXEMOM pacCyKIeHus);

o JOTUYECKUH MOMUCK (pellieHre 3aa4l OTHICKUBAETCA HA OCHOBE BBITIOJIHEHUS

JNEUCTBUM BbIBEJCHUS CIEICTBUIM U OTHICKAHUS JOCTATOUYHBIX YCIOBHH);

° JIOTUKO-?BPUCTUYECKUM ypPOBEHb (BBIMOJHEHUE JCHCTBUM BBIBEICHUS
CIEACTBUUA WM OTBICKAHMS JIOCTaTOYHBIX YCIIOBUM CBSI3aHO C NPUMEHEHUEM
Pa3IMYHOTO POJia IBPUCTHK)

[TpuBeném npumMepsl 3aJaHU COTJIACHO BBIJICIICHHBIM YPOBHSIM.

1. Jlokaxxute, 4TO €CJIM JIBE€ CTOPOHBI M YIrOJ MEXIY HHUMH OJTHOTO
TPEYroJibHUKa COOTBETCTBEHHO PAaBHBI JIBYyM CTOPOHAM M YIUIy MEXAY HHUMHU
JPYroro TpeyroiabHUKa, TO TAKUE TPEYTOJIbHUKHU PABHBI.

[locne  u3yueHHs  TPU3HAKOB  PABEHCTBA  TPEYrOJbHUKOB A
BOCHIPOU3BEACHUS U3YYEHHOI'O0 MaTepuaja MOXHO MPEeAbsSBUTh AAaHHYIO 3a7ady
yUYaITUMCH.

2. B npsamoyronsarke ABCD touka O — Touka rnepeceueHusi TuaroHajiei
AC u BD. Jlokaxute, uto AABO u ACDO paBHBI.

[locne wm3ydeHuUs: TpeThero MpHU3HAKA PABEHCTBA TPEYTOJBHUKOB MOKHO
NpEeIbIBUTh JAAHHYIO 3a/layy Ui PEIICHUs O TpUMEpy, MPEACTaBICHHOMY B
y4eOHUKe.

3. Ha pucynke 3 40 = OB u DO = OC. [lokaxute paBeHCTBO oTpe3koB AD
u BC.

[locne wW3ydeHHs BTOPOro NpPHU3HAKA PABEHCTBA TPEYTrOJIBHUKOB MOKHO
NpEeAbsBUTh JAHHYIO 3a/ladyy [JIsi OpPOBEACHUS JIOTUYECKUX PACCYXKIECHUU O
BEPTUKAIBHBIX YTJIaX.

4. Touku A, B, C npunanmexar oxuoit npsmoi. Touku D; u D, mexar mo
pa3Hble CTOPOHBI OT ATOM mpsiMoi. Jlokaxkute, uto eciau TpeyroibHuku ABD; u

ABD; paBsbl, TO Tpeyronpanku BCD1 u BCD; Toxe paBHBI.
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[locne n3ydeHus MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB MOXHO IPEIbIBUTH
JAHHYIO 3aJ1auy JJIsl OTBICKAHUS JOCTATOYHBIX YCIOBUM PABEHCTBA TPEYTOJIBHUKOB
BCD: u BCD..

Takum oOpa3zom, opranumszanusi mnpouecca OOydeHHsI PEHICHHIO 3ajady Ha
JI0Ka3aTeJIbCTBO B COOTBETCTBUM C YKa3aHHBIMHU YPOBHSIMHU OyAeT CIOCOOCTBOBATH
dopMupoBaHuo y  oOyyarouuxcs — ACHCTBUIM,  COCTaBISAIOIMIMX  OCHOBY
NEATEIbHOCTH TPOBEICHUS JOKa3aTEIbHBIX pPAacCyKICHUH, YTO NPUBEIET K
OBJIQJICHUIO HAaBBIKAMU PELIEHUS 3aJad Ha JO0Ka3aTelabCTBO. B cBOO ouepenp
BBIMIOJTHEHUE KaXJ/JOr0 YPOBHS MPEJCTaBIseT COOOW peanu3alio STaros,

MpCACTABJICHHBIX BBIIIC.

1.3. ®opMupoBaHHE MO3HABATEIbHBIX YHUBEPCAJIbHBIX Y4€OHbIX

AeHCTBUH B MpoLecce pelieHus 32124 HA 10KA3aTeJIbCTBO

PaccmoTtpum Gosiee moapoOHO 3Tambl pelieHus 3ajad Ha J1I0Ka3aTelbCTBO,
BBIZICJICHHBIC B IIYHKTE 1.2, onpeaeiuM cofep)KaHue JeaTeIbHOCTH 00yJaeMbIX Ha
Ka)XJIOM, BBIJICJICHHOM dTalle U BBISBUM BO3MOXKHOCTH i opmupoBanus [TY V1.

|. OcmMmpbiciieHne ycioBuUs 3a/1a4u:

1) Beigenenrne 0O0BEKTOB, JaHHBIX B YCIOBHH, M MX CBOWCTB, aKTyaJbHBIX
JUISL JaHHOM 3a/Ja4H;

2) Beiienenre o0beKTOB U3 TpeOOBaHMS 3a1auH;

3) Kpatkas 3anmce ycinoBus u TpeOOBaHUS 3a1a4U;

4) [TocTpoeHne YepTexKa.

5) Beigenenue u 0003HAYCHHE HAa YEPTEIKE JAaHHBIX AJIEMCHTOB;

6) YcTaHoBieHHE CBs3eH MEXIy OOBEKTaMHM U3 YCJAOBHS M 3aKIIIOUCHUS
3a7a41, UX CBOMCTBaMH.

Il. CocTaBneHue niaaHa peuieHus:
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1) paboTa ¢ 4epTeKOM: OTBICKaHHE (UTYP, B KOTOPBIC BXOJST HIEMEHTHI M3
YCIIOBUS U TPEOOBAHMUSI, YCTAHOBJICHHE COOTHOLIEHUH MEXAY HUMU;

2) BBITTOJIHEHHE JIOTIOJIHUTEIIBHBIX MTOCTPOCHHH (ITPH HEOOXOIUMOCTH );

3) BBIOOp UCIOJIB3YEeMOW Uil PEIICHUS TEOpUH (OMpEeACICHHUN, TEOpeM,
aKCHOM);

4) pabota ¢ onpeeIeHUSIMUA TOHSATHH, CBOMCTBAMHU I€OMETPUICCKUX (UTYP;

5) MOMCK CBs3ei MEXKAY YTBEPKICHHUSIMHU YCIIOBHS U  yTBEPKICHHUEM
3aKJIIOYEHUS] TYTEM HHUCXOJALIEr0, BOCXOISAIIETO0 WIM KOMOWHHUPOBAHHOTO
aHanu3a J100 NMPEeINoN0KEHUE TPOTUBHOTO K YCIOBHIO;

6) BBIOOp M3 HAilICHHBIX BApUAHTOB pelcHHus HamOosnee 3(deKTUBHOrO,
COCTaBJIEHHE OOIETO MJIaHa PEIICHUs 3a/1a4u.

I1l. OcymiecTBienue TIuUlaHa - T[OIIaroBas 3amUCh yMO3AKJIIOYEHUH ¢
000CHOBaHUSIMU, TPUBOISIIIIUX OT YCIOBUS K 3aKITIOUCHHUIO.
V. N3ydeHue HailIEHHOTO PEIICHUS:

1) u3ydeHue pelieHus ¢ MeIbl0 KOHTPOJIS JIOTUKU U TOCIIE0BATEIIbHOCTH,
000CHOBaHHOCTH MPUBEIEHHBIX YMO3aKIIOUCHHI;

2) IOUCK JIPYT'HX CIIOCOOOB PEIICHUS;

3) BBIAICHEHHE BOMpPOCa O TOM, MPH KAKHUX YCJIOBUAX CIIPABEIIMBO
JI0OKa3aHHOE yTBEP KICHUE.

CooTHecéM coaepikaHne NeaTeIbHOCTH Ha KaXKI0M dTale pelieHus 3a/1a4d Ha
JI0Ka3aTeNbCTBO ¢ (POPMUPYEMBIMHU B NPOIIECCE UX BBIIOIHEHHUS KOMIIOHEHTAMHU
[IYVY]l, 9TO0 mTO3BOJUT cHaeNaTh BBIBOJ O IEIECO00OPa3HOCTH MPUMEHECHHUS

mporecca penieHrds 3ajad Ha JIoKa3aTenbcTBO i (popmupoBanms 1YY ]]

(Tabymna 1).
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Tabonua 1

dopmupyeMble B IIPOLIECCE OCYLIECTBICHUS 3TAlOB PELICHUS 3a]a4 Ha

JIOKA3aTEIbCTBO KOMIOHEHTHI [TY Y]]

Drtansl
pEIICHHSI
Conepxanue NEATEIbHOCTH
3aJa4  Ha ITo3naBatenbHbIe YV /]
o0y4aeMbIX
J0Ka3a-
TEIBCTBO
[Touck U BBIJICJICHUE
HE0OX0IMMON WH(pOPMAIIHH,
B TOM YHUCJIC C ITOMOIIBIO
KOMITBFOTEPHBIX CPEJICTB,
1) Boigenenne 0OBEKTOB, JaHHBIX B | 00pabOTKa, XpaHEHue,
YCIIOBUU, U WX CBOMCTB, aKTyaJIbHBIX | 3al[UTa M HCIOJIH30BAHUE
JUTSL TaHHOM 3a]1auu; uH(popMaImy, yMeHHE
2) Boigenenue 00BEKTOB U3 | IPEICTaBIATh MUH(POPMAIIUIO
TpeOOBaHUs 3a1a4H; B BHUJE TaOnuIl, rpaduKoB,
Ocwmpbiciie
3) Kparkass  3ammch  YCIIOBHSI M | CXeM, JUarpaMM; yMCHHE
HUE
TpeOOBaHUS 3a1a4H; MPEACTaBIATh MHPOPMAITUIO
yCIIOBUSA
4) TloctpoeHue YepTexKa. npu MTOMOIITU cBOCH
3a/1auu
5) Beigenenrie u  0003HAYCHHUE HA | CHCTEMBI 0003HaYECHUH;
YepTexe JAHHBIX DJIEMEHTOB; yMEHHE MOJTYYHTh
6) YcraHoBieHne — CBsized  MEXAy | MH(GOpMAIHIO u3

00BEKTaMU M3 YCIOBHA W 3aKIIIOUCHUA

3aJauM, X CBOMCTBAMM

MPEICTaBIEHHOTO Trpaduka,
JMarpaMMBbl, CXEMbI; YMECHHE
YCTaHABJIMBATH CBSI3U MEXKITY
O0OBEKTaMH M WX YaCTIMHU;
YyMEHHE pa3aeisiaTh OOBEKT

Ha 9aCTu
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[Iponomxenue Tadmuiel 1

dopmupyeMble B IIPOLIECCE OCYLIECTBICHUS 3TAlOB PELICHUS 3a]a4 Ha

JIOKA3aTEIbCTBO KOMIOHEHTHI [TY Y]]

Drtansl
pEIICHHSI
3amgaud  Ha (ComepkaHue AesTeabHOCTH oOyuaeMbix |[lo3HaBatenbHble Y'Y /]
JoKa3aTen
BCTBO
1)pabota ¢ YEpPTEIKOM: OTHICKAHUE
Guryp, B KOTOpbIE BXOIAT AJIEMEHTHI U3
YMmeHune JIOCTpanBaTh
VCIIOBUS W TpeOOBaHUS, YCTAHOBJICHHUEC
HETOCTAIOIINE AJIEMCHTBI
COOTHOIIICHUH MEXTy HUMH;
COBOKYITHOCTH;
2) BBITTOJTHEHHUE JOTIOTHUTEIIBHBIX
YCTaHOBJICHWE  IPHYHMHHO-
MOCTPOSHUM (MPpU HEOOXOIUMOCTH);
CJIe/ICTBEHHBIX CBSI3€EH,
3)BBIOOP HCIOIB3YEMOM ISl PEICHHS
MOCTPOCHHE JIOTUYECKOMN
Teopuu (OTpeeeH i, TEOpeM, aKCUOM); 5
sl paccykJIeHuH;
CocraByieH @4)pabota ¢ oOmnpeeIeHUSIMH TOHSITHH,
BBIIBIDKCHHE TUIIOTE3;
i€ TUIaHa (CBOMCTBAMU F€OMETPUUYECKUX (QUTYD;
aHAIM3 OOBEKTOB, CHHTE3,
DEIICHUSI (D) TIOUCK CBSI3EH MEXIy YTBEPKIACHUIMHU y
MOCTPOCHHE JIOTUYECKOMN
VCIIOBUS U YTBEP)KICHHUEM 3aKIIOYCHUS 5
[EMTOYKH paccykJIeHuH;
MyTéM HHUCXOJSIIETO, BOCXOJSIIETO WM
JTOKa3aTEIbCTBO; BBIOOD
KOMOMHUPOBAHHOTO  aHalu3a  JU0Oo
HauOoee 3¢ PEeKTUBHBIX

[MPCAIIOJIOKCHUC ITPOTHBHOT'O K YCJIOBHUIO,

6)BBIOOp W3 HAWJICHHBIX BapHUAHTOB

pemeHus  Hambonee  APEKTHBHOTO,
COCTaBJICHHE OOIIETO IIaHA peIIeHUS

3aJa4n

criocoOOB pelIeHusT 3aj1ad B
3aBHCHUMOCTHU oT

KOHKPETHBIX YCIOBUM
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[Iponomxenue Tabaunsl 1

dopmupyeMble B IPOLIECCE OCYLIECTBICHUS ITAllOB PELIECHUS 3a/1a4 Ha

JIOKA3aTEIbCTBO KOMIOHEHTHI [TY Y]]

Drtansl
pEIICHHSI
Conepxanue NEATEIbHOCTH
3aJa4  Ha ITo3naBatenbHbIe YV /]
o0y4aeMbIX
J0Ka3aTe
BCTBO
BBIIBMKEHUE THIIOTE3 M HMX
000CHOBaHUE;
JTIOKA3aTeILCTBO; MOCTPOCHUE
Ocymecr | ITomaroBas 3amich YMO3aKIIOUCHHUH C | IOTHYECKON IETTOYKHU
BJIICHHC 00OCHOBaHUSAMH,  TPHUBOAAIINX  OT | pACCYXKJICHUN; YMCHHE
TUIaHa YCIIOBHSI K 3aKITFOUCHUIO KOJMPOBAHMSI U
JIEKOTUPOBAHUS
uHpopManmy,
CTPYKTYpPUPOBAaHUE 3HAHUIA
1) u3ydyeHne  pemicHHUS C  IICINIBIO
Pednexcus  cmoco6oB u
KOHTPOJIS JIOTHKHU U
YCIIOBHH NeHCTBYS,
TIOCJICIOBATEIIBHOCTH,
N3zyuenue KOHTPOJIb 151 OLICHKA
000CHOBaHHOCTH pUBEAEHHBIX
HaWJICHHO mpolecca W pe3yJbTaToB
YMO3aKITIOUCHU;
N0 NeSTEeTHHOCTH; aHaIn3
2) TIOUCK APYTUX CIIOCOOOB PEIICHHS,
penieHus 00BEKTOB; (HOPMYyITUPOBAHHE
3) BBIICHEHHE BOIIpOCa O TOM, TIpH
pOOIeMBI; BBIIBUKCHHEC
KaKuX YCIIOBUSAX CIIPaBEIITNBO
TUTIOTE3 ¥ KX 000CHOBaHUE
JIOKa3aHHOE yTBEPKICHUE
Takum  oOpa3oM, MOXHO cHenaTh BBIBOJA, 4YTO (OPMHUPOBAHUE

MMO3HABATEIbHBIX YHUBEPCAIbHBIX yUEOHBIX JNEUCTBUU BO3MOXKHO IpPHU paboTe ¢

3a/lauaMu Ha JoKazaTenbcTBO. IlpoBegeM cooTHeceHue (puc.3) BbIACICHHBIX
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JTANOB PELICHUS 3aJa4 Pa3jIM4YHbIX KJIACCOB WU JJIEMEHTOB CTPYKTYpbl 1YY/,
MpejcTaBIeHHbIX B naparpade 1.1.

[IpoBenéHHOE COOTHECEHHME 3TANOB PEIIECHUs 3a7a4 Ha JOKa3aTeIbCTBO U
komrnoneHToB IIYV]l (puc. 3) mno3Boasier cienaTh BBIBOJ O TOM, YTO
MO3HABATEIbHbIEC yUeOHbIE JCHCTBUSI MOTYT OBITh CPOPMHUPOBAHBI MPU PEIICHUU
3a/1a4 Ha J10Ka3aTebCTBO.

Ha ocnosanuu npeocmasnieHHbIX Mamepuaiog MOMCHO COelams bl800 O
MOM, 4mMO HA KaXCOOM 3mane peuleHusi 3a0ai Ha 00KA3amenibCmeo. OCMbICAeHUe
VCI08Us 3a0a4u, cOCmasieHue niaHa peuenus, ocywecmsieHue niand, uzyyeHue
HAll0eHHO20 peuieHus, ocyujecmensemcs opmuposanue xkomnonenmog IIYVV/].
Ilpu smom OondicHbl Oblmb YUMEHbl CEA3U MeHCOY BblOCJIeHHbIMU IMANaAMu U

no3HaeamelbHbiMu Oedcmeuﬂjwu, npedcmaeﬂeHHble HA pUCyHkKe 3.

BbIBO/IbI 11O I'JTIABE 1

B mepBoii riaBe B X07Ie aHaIM3a JIUTEPATYPHI TI0 TeME UCCIICOBaHUS OBLITH
BBISIBIICHBI Pa3JIMYHBIC ITOAXO/IBI K ONPEICTICHHUIO TIOHATHUS «IT03HABATEIIHHBIC
YHHUBEpCAJIbHBIC YICOHBIC TEHCTBUM». AHAIN3 ITUX TTOIXO0I0B TTO3BOJIMI
BBIJICTTUTh OCHOBHBIC MPU3HAKH JJAHHOTO MTOHSTHS, HA OCHOBAHUH KOTOPBIX
MO3HABaTEIbHbIC YHUBEPCATIbHBIC YICOHbBIE NEWCTBUS ObLTH ONPENeNIeHbI KaK
neicTBus, 00ecTeunBaroIIre MO3HaHue, BKII0YAIoIIee B ce0s TOUCK
HeoOxonuMon nHpopmaIuu, padoTy ¢ oJlydeHHON nHpopmalueit, o0padboTky
nH(pOpMAIH U €€ UCTIOIh30BaHNe, KaK B paMKax 00pa3oBaTEIHHOTO MpoIiecca,
TaK ¥ B )KU3HCHHBIX CHUTYAIUAX C IEIBI0 MPOTHO3UPOBAHUS CBOCH
MO3HABATEILHOM JESITENIEHOCTH. B X011e nccnenoBanmsi ObUTH pacCMOTPEHBI
pa3TUYHbBIC TTOIXOBI K KJIacCU(DUKAIIMY TO3HABATEIbHBIX YHUBEPCATbHBIX
y4eOHBIX JEHCTBUNA. AHAIN3 JAHHBIX MTOIXO0/I0B, TO3BOJIII YCTAHOBUTH, YTO BCE
paccMaTpuBaeMbIe KIaCCH(PUKAIINHA UMEIOT CXOAHYIO CTPYKTYPY U OCHOBBIBAIOTCS

Ha kiaccudukanuu A.I'. AcMoJ0oBa, IPUHSATON 3a OCHOBHYIO B JaHHOU paboTe, B
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KOTOPOM OJIOK MO3HABaTENIbHBIX YHUBEPCATbHBIX YUEOHBIX IEUCTBUN COAEPKUT
oOmieyueOHble JeHCTBUSA, BKIIOYAsi 3HAKOBO-CUMBOJINYECKUE; TOTUYECKUE
NEeUCTBUS, a TAKXKE JIEUCTBUS MMOCTAHOBKY U pelieHus npoodiem. B npouecce
pPacCMOTPEHHUS KOMIIOHEHTOB MMO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX
NeNCTBUM, OBLIT KOHKPETU3UPOBAH UX MOONEPAIMOHHBIN COCTAB, T.€. BbIICICHBI
IIPOCTHIE OIIEpaLIK, BXOJAIIKUE B COCTAB paccMaTpuBaeMbIx AcrcTBui. [IokaszaHo,
YTO BBIJICJIEHHBIN MMOONEPAMOHHBIA COCTAB MTO3HABATEIbHBIX YHUBEPCAJIbHBIX
y4eOHBIX JICHCTBUM J1a€T BO3MOXHOCTh YCTAHABIUBATH COOTBETCTBUE MEKITY
HUMH U JICSITEIBHOCTHIO 00YUYaIOIINXCsI, KOTOpasi HalIpaBjeHa Ha UX
dopmupoBanue. OTMEUEHO, YTO MPOLIECC PEIICHUS 3a]Ja4H Ha JOKA3aTeIbCTBO
BKJIFOYAET B ce0s YeThIpE dTarna, KaXKJIbli U3 KOTOPBIX BKJIIOYAET B CeOs
KOHKpeTHBIC ornepaiiuui. OpraHnuzaiys 00y4eHus MOATATHOMY PEIICHHIO 3a7a4 Ha
JI0KA3aTeJIbCTBO, B COOTBETCTBUHU C 3TUMU dTANlaMU J1A€T BO3MOXKHOCTD
OCYHIECTBIISTH 3P PEeKTUBHOE 00yUeHHUE J0KA3aTEIHCTBY MATEMATHYECKUX
YTBEPKJIEHUH, T.€. POPMUPOBATH Y O0YHAIOIIUXCS YMEHHUS, COCTaBISIONTUE
OCHOBY JI€SITEIIBHOCTH MO JOKA3aTEIbCTBY YTBEPKICHUN. AHAIN3 COAEPIKAHUS
KQ)KJI0T'0 ATalla pellieHus 3a/1a4 Ha JOKa3aTeIbCTBO IT03BOJIMII ONPEACIIUTD TE
NO3HABaTEIbHbIE YHUBEPCATbHBIC YUEOHbIE NEHCTBUS 00YJaIONIUXCsl, KOTOPhIE
(GbopMUPYIOTCS HA JJAHHBIX 3TAIMax, YTO B CBOIO OYEPE/h TO3BOJIMIIO COCTABHUTH
CXEMY COOTHOULIEHHSI HTAIIOB PEIICHU 3a/1a4 Ha J1I0KA3aTEIbCTBO C
dbopmupyembivu [TV Y ]I, npencraBieHHoe Ha pucyHke 3. /J[laHHOe comocTaBieHue
JEMOHCTPUPYET BO3MOKHOCTH (POPMHUPOBAHUS TTO3HABATENBHBIX Y Y [ ipu
pEIICHNUH 33729 Ha JOKA3aTeILCTBO U 0OOCHOBBIBAET I1€7IECO00PA3HOCTh
MCIIOJIb30BaHUS 3a/1a4 Ha JI0KAa3aTEIbCTBO B TIPOIlecce OOYUCHHS C IIEIIbIO

dbopMHUpOBaHUS pacCMaTPUBAEMOTO BUa YHUBEPCATbHBIX YU€OHBIX JEHCTBUN.
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I'JIABA 2. METOJIJUKA KOHCTPYUPOBAHMUSA 3ATAHUN
JJIAA ®DOPMUPOBAHUSA IIO3HABATEJBHbBIX
YHUBEPCAJIbHBIX YYEBHBIX JEMCTBUH Y

OBYYAIOLIUXCHA B NPOLUECCE PEIIEHUSA 3A/TIAY HA
JOKA3ATEJIBCTBO

2.1. KoncTpykuuu st popmMyaupoBaHusi HANIPABJIEHHBIX HA
(popMupoBaHNEe NO3HABATEIbHBIX YHHBEPCAJIbHbBIX Y4eOHBIX

JAENCTBUM 3aJaHUM K DJIEMEHTAM JITAMOB 32/1a4 HA I0KA3aTeJIbCTBO

B rnmaBe 1 Tteopernuecku 000CHOBaHO (OPMHUPOBAHUE TO3HABATEIBHBIX
YHUBEPCAJIbHBIX YUCOHBIX MEUCTBUI Y 00YUYaIOIINXCS TPU OCYIIECTBICHUH ATAINlOB
pelIeHus 3a71a4 Ha JJ0Ka3aTeJIbCTRO.

dopMHUpoBaHUE TI03HABATEIBHBIX YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUI
MOKET OBITh PEAIM30BAHO B IPOIIECCE BBIMOJHEHUsS CHEIUAIbHBIX 3aJaHUN Ha
Ka)XJIOM JTalle pelieHus 3a7a4 Ha J0Ka3aTeIbCTRO.

CornacHo puCYHKY 3 B Mpollecce pEIIeHUsS 3ajady Ha J10Ka3aTeIbCTBO
cnenyromue kommnoHeHTsl [TYVY ][ popMupyroTcs cpa3y Ha HECKOJIBKUX dTalax:

» TOWCK M BBIJICIICHHE HEOOXO0IUMOM MH(POpMAIIHH;

» CMBICIIOBOE UTEHHE, pad0Ta C TEKCTOM;

» 3HAKOBO-CUMBOJIMYECKHE JCHCTBHA;

» aHaju3 00bEKTOB;

> BBIIBIDKEHHUE THIIOTE3 U NX 000OCHOBAHHUE.

Ha ocnoBe amammsa mutepatypsr [15, 17, 20, 37] MOXHO BBIICITUTH
CIEIYIONINEe KOHCTPYKIIMU JJi1 (POpMyIUpOBaHUS 3aJaHUM TIO BBIACICHHBIM
I[TYVY]l Ha COOTBETCTBYIOIIMX JTalax pEIICHUsS 3aJad Ha J0Ka3aTeJIbCTBO,

MpeIcTaBICHHbBIC B TaOIHIIE 2.
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TabOmnura 2

KoHnctpykuuu g popmynupoBaHus 3aJJaHUid, HalIpaBIEHHBIX HA (HOPMUPOBAHHE

[03HaBaTeNbHBIX Y Y /[ Ha dTanax peleHus 3a1ad Ha J0Ka3aTeIbCTBO

Konctpykuuu st

Ne dopmupyemoe
DJeMeHT 3Tana bopMynpoBaHUs
/o no3HaBaTesibHoe Y'Y []
3aIaHui
HazoBuTte TOT dakr, o
Ilouck u BeIZICIICHUE
KOTOPOM T'OBOPHUTCS B
HEOOXOTUMOM
YCJIOBUH.
uHdopManuu
Brinenenue 00bEKTOB, (popman HazoBute durypst ....
JAHHBIX B YCIIOBUH, U MX [ToguepkHUTE B TEKCTE
1
CBOMCTB, aKTyalIbHBIX uIsi | CMPICIIOBOE UTEHHE, | 1o, 4yTO M3BECTHO O ...
JTaHHOM 3aJ1auu pabota ¢ TeKcToM 3aMeHUTE ITOHSTHE ...
OMpEACICHUEM.
AHanu3 00bEKTOB Cdopmymnpyiite
CBOMCTBO JIJIA ....
Otnenure ....
BeinenuTe TpeboBaHus
Brinenenue 00bekToB 13 | CMBICIIOBOE YTCHHE,
2 3aa4u.
TpeOOBaHUs 3a0a4H paboTa ¢ TeKCTOM
Ha pucyHnke Bbigenure
CwmbIciioBoe YTCHHE, | HI306pasute GuUrypy, o
paboTa ¢ TeKCToM KOTOPOU TOBOPHUTCS B
3 | IlocTpoenue ueprexa 3HAKOBO-
CHMBOJIMIECKHE Beigenure Ha pUCyHKe
NeHCTBHS JPYTUM LIBETOM ...
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[Iponomxenue TabauIbl 2

KoHnctpykuuu g popmynupoBaHus 3aJJaHUid, HalIpaBIEHHBIX HA (HOPMUPOBAHHE

[I03HaBaTeNbHBIX Y Y /[ Ha dTanax peleHus 3a1ad Ha J0Ka3aTeIbCTBO

dopmupyemoe KoncTpykiuu as
No
DJeMeHT 3Tana IIO3HABATEIBHOE bopMyIMpoBaHUs
/I
YV 3aJIaHUI
[Touck n O6o3HaubTE HA
BBIJICIICHUC PUCYHKE ....
HEOO0X0 MO B tekcTe 3agaumn
Brinenenne u 0003HaueHHE
uH(pOopMaLIH BBIJICITUTE . ...
4 | Ha YepTeKEe JaHHBIX
N306pa3ute Ha pUCYHKE
3JIEMEHTOB 3HAKOBO-
CUMBOJIMUCCKUEC
Briienure Ha pECYHKE
JICUCTBUS
Ha ocHoBanum uero
YcraHoBIIeHHE CBsI3EH MOXHO JIOKa3aTh ....
BrinBuxkenue
MEXITy 00BEeKTaMH U3 Ha ocHoBe ycnoBus u
5 TUIIOTE3 U UX
YCIIOBHS U 3aKITIOUCHHUS TpeOOBaHUS 3aa4n
000CHOBaHME
3a/1a4M, UX CBOMCTBAMU caenaiTe
MIPEATIONIONKEHHE O ....
Brigenure e Gurypsi,
Pabora ¢ ueptexxom:
KOTOPBIM IMPHHAIJICIKAT
oTbICKaHue (uryp, B
3HaKOBO-
KOTOPBIE BXOJST DJIIEMEHTHI
6 CUMBOJIMYECKHE W3 oTHOIIEHNS KaKuX
U3 YCJIOBUS U TpEOOBAHUS,
NENUCTBUS buryp MOXHO

YCTaHOBJICHHUC

COOTHOILIEHUN MEXIY HUMH

BBISICHUTH OTHOLLICHUC
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[Iponomxenue TabauIbl 2

KoHnctpykuuu g popmynupoBaHus 3aJJaHUid, HalIpaBIEHHBIX HA (HOPMUPOBAHHE

[I03HaBaTeNbHBIX Y Y /[ Ha dTanax peleHus 3a1ad Ha J0Ka3aTeIbCTBO

dopmupyemoe
No Konctpykuuu st
DNEeMEeHT 3Tarna MO3HABATEILHOE
n/m bopmynupoBaHus 3aJaHUI
YV
Breimosnnenue Ucxonsa uz
3HAKOBO-
JIOTIOJTHUTEIIBHBIX MPEATNOJIONKEHUS O METOIE
7 CHMBOJIMYECKHUE
MOCTPOEHUM (mpu JI0OKa3aTeIbCTBA U YCIOBUS
el CTBUS
HEOOXOIUMOCTH) 3a/1auu, MMOCTPOUTE ....
[Touck u Beigenenue | Ha ocHoBe ycnoBus u
HE0OX0AUMO TpeOOBaHUS 3a]]aU1
uH(bOpMaIIH BbIOEpUTE TEOPHUIO JIJIS
pelIeHns, OTBET
Br160op ucnonp3yemoit oOocHy#Te.
IUISl PEILIEHUS] TEOPHUU Beinenure 3HaHus 1
8
(ompeneneHuit, TEOpeM, BoiaBukenue yMEHHUsI, HEOOXOIUMBbIE JJIsI
AKCHOM) TUTIOTE3 U UX OCYULIECTBIICHHS
o00oCHOBaHHE JI0Ka3aTeIbCTBA.
Chopmynupyiite
OIpeJIeNIEHUE, TEOPEMY,
aKCHOMY...
[Ipeobpa3zyiite
Pa6ora ¢ [Touck u BbIICTEHHE | OPEACICHUE, TOHATHE,
9 onpeieICHUsIMU HEO0OXOTMMOM CBOMCTBO B....
MOHATHUM, CBOWCTBAMU uH(bOpMATIH N3o06pa3uTte Ha cxeme

CBOWCTBO...
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[Iponomxenue TabauIbl 2

KoHnctpykuuu g popmynupoBaHus 3aJJaHUid, HalIpaBIEHHBIX HA (HOPMUPOBAHHE

[I03HaBaTeNbHBIX Y Y /[ Ha dTanax peleHus 3a1ad Ha J0Ka3aTeIbCTBO

dopmupyemoe Konctpykuum ais
Ne
DJeMeHT 3Tana N03HaBaTeIbHOE | POPMYIUPOBAHUS
n/m
YV 3aJIaHU
CnenaiiTe BBIBOJ U3
ITouck cBs3en MeXay
YTBEPKACHUSIMH YCIOBUS U JlonosiHuTE pelieHne
YTBEPKIACHUEM 3aKITIOUCHUS HEO0OXOUMBIMU
yTEM HUCXOJISIIIETO, AHanu3 000CHOBAHUSIMU
10
BOCXOJIAILIETO WU 00BEKTOB MIPUBEIEHHBIX
KOMOWHUPOBAHHOI'O aHAIN3a YMO3aKIOUEHHUH ...
a100 TMPeArnoaoKeHne BoccranoBute
IPOTUBHOTO K YCIOBHUIO MPOMYIIECHHbIE [IArU B
JIOKa3aTEIbCTBE ...
B naiinennom
[Touck apyrux croco6oB AHanu3
11 JI0Ka3aTeNbCTBE
perieHus 00BEKTOB
3aMEHUTE ....

C nomowwro Gopmyruposanusi cneyuaibHvlX 3Ad0aHUll HA 8blOPAHHBIX
amanax peweHus 3a0ay Ha O0KA3AMENbCMBO BO3MONCHO Gopmuposanue
NO3HABAMENILHBIX YHUBEPCANbHBIX YYEOHbIX OeUcCmeull HA OCHOBe BblOE/IeHHbIX

KOHCcmpyKyuii (maoiu. 7).

2.2. [Ipumepsl 3aganuil 1151 (POPMHUPOBAHMS NMO3HABATEIbHBIX
YHHBEPCAJIbHbIX YUeOHBIX IEHCTBUH y 00yYAIOLIUXCH HA

PA3JIHYHBIX TallaX PCIICHUSA 3a4a41 HA JTOKA3aTCJIbCTBO
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HarpaBJICHHBIX

B maparpade 2.1 BbleneHbl KOHCTPYKIMH AJ11 GOpMYJIMpPOBaHUS 3aJaHUM,

Ha

dbopMmupoBaHue y

oOyyaromuxcs

IIO3HaBAaTCIIbHBIX

YHUBCPCAITBbHBIX y‘IC6HBIX I[CﬁCTBHﬁ Ha BBIACJICHHBLIX STallaX PCIICHUA 3aJilad Ha

J0Ka3aTeabCTBO. [IpuMephl Takux 3aiaHuil TIpeCTaBIEHbI B Ta0auIEe 3.

Tabmuna 3

[Ipumepsl 3a1aHnii, HANIPaBICHHBIX HA (POPMHUPOBAHUE NTO3HABATEIbHBIX

YV ]I Ha 3Tanax peumeHus 3aj1a4 Ha J0Ka3aTelIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | [Ipumep
n/m | a3amadu MMO3HABATEJILHO | 3aJIaHUs
€ JeUCTBUE
1 Hoxkazatrb, uto | [lonuck cBszet  Mexnay | AHanu3 Kakon
Pa3HOCTOPOHH | YTBEPKJICHHUSIMU YCJIOBHS | 0OBEKTOB BBIBO/I
ui u YTBEPKJICHUEM MO>KHO
TPEYTrOJIbHUK 3aKITIIOYEHHUS nyTEM caenarb U3
HEJb3S HUCXOJISIIIETO, TOTO,  4YTO
pa3pe3aTh  Ha | BOCXOJSILETO WIN TPEYTOJIbHU
JIBAa  PaBHBIX | KOMOMHHUPOBAHHOTO KU paBHBI?
TpPEyrojbHUKA. | aHAIHM3a 160
PEANOIOKEHUE
IMPOTUBHOTO K YCIOBHUIO
2 B Brinenenue 00BbekTOB, | ITonck u | [loquepkHuUT
YETBIPEXYTOJib | JAHHBIX B YCIIOBUM, U WX | BBIACICHUE € TO, 4To
Huke  ABCD | cBONCTB, aKTyaldbHBIX IJIS | HEOOXOAMMOM | M3BECTHO O
yrael A u B | nannoii 3agaun uHpOpPMAIK | YETBIPEXYTO
paBHbl, a /D > JIbHUKE
£C. ABCD

Jlokaxxute, 4To
torrza AD <
BC.
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[Tponomxenue Tadbauupl 3

[Ipumepsl 3a1aHnii, HalIpaBIEHHBIX HA (POPMHUPOBAHUE NTO3HABATEIbHBIX

YV ]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTeIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | Ilpumep
I/ | a 3ajauu MMO3HABATEJILHO | 3aJIaHUs
€ JEUCTBUE

3 Ha [TocTpoenue yeprexa 3HAKOBO- N3o0pasute
MPOAOJKEHU U CUMBOJIMYECKH | urypy, o
HauOOJbIIEH € JECUCTBUSA KOTOpOU
ctopousl  AC TOBOPHUTCS B
TpEyroJibHUKa YCJIOBUH
ABC oTioxeH
OTpE30K
|CD|=|BC]|.
JlokazaTtp, 4YTO
/ABD Ttymoii.

4 B  Bemykiiom | YcraHoBIieHuE cBsa3ei | BreiaBmkenne | Ha
MNSATUYTOJNIBHUK | MEXKAY OOBEKTAMU U3 | TUIOTE3 U UX | OCHOBAHUU

e ABCDE yrubl
IpU BEPIIMHAX
B u D -

npsimbie, £ZBCA

= «DCE, a
Touka M —
cepelnHa

ctoponsl  AE.

Jlokazatb, 4TO

MB = MD.

YCIOBHUA MW 3aKIIOYCHHA

3a7a4i, UX CBOMCTBAMH

000CHOBaHHUE

4ero MOKHO
JI0Ka3aTh,
YTO OTPE3KHU

MB u MD

PaBHBI.
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[Tponomxenue Tadbauupl 3

[Ipumepsl 3a1aHnii, HAITpaBIEHHBIX HA (POPMHUPOBAHUE NTO3HABATEIbHBIX

YV ]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTeIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | Ilpumep

n/m | a3ajadu MO3HABATEJIBHO | 3aJaHUs

€ JEUCTBUE

5 Hoxazath, urto | Beibop ucnonszyemoii qis | [Touck u | Beigenure
CYILIECTBYET pEIICHHMS TEOPUH | BBIJICIICHHC 3HaHHS W
OECKOHEYHO (ompeneneHui,  TeopeM, | HEOOXOIUMON | yMEHHS,
MHOTI'O aKCHOM) uHbopMal | HeoOX0 UM
HaATypaJTbHBIX bIC TUTSI
qHCell, HE OCYIIIECTBIIE
IIPEJICTAaBUMBIX HUS
B Buze p + n* JTIOKa3aTebe
HU TpU KaKuX TBA.
OPOCTBIX P U
nensix N u K.

6 [Iycte AB — | Boibop ucnomns3yemoit st | [louck u | Chopmymup
OCHOBaHHE pElICHHS TEOpUU | BbIICIICHUE yiiTe
Tpaneuuu (ompeneneHuii,  TeopeM, | HEOOXOIUMOU | ompeeseHn
ABCD. aKCHUOM) uHpopmanmu | e
Jlokazarb, 4TO PaBHOOOKOM
ecaiu AC + BC Tpamnenuu
= AD + BD, 10
Tpamnemus
ABCD —
paBHOOOKAS.
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[Tponomxenue Tadbauupl 3

[Ipumepsl 3a1aHUi, HAITPaBICHHBIX HA (POPMHUPOBAHUE NTO3HABATEIbHBIX

YV ]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTeIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | Ilpumep
I/ | a 3ajauu MMO3HABATEJILHO | 3aJIaHUs
€ JEUCTBUE

7 B Brinenenue U | 3HaKOBO- Broinenure
YETBIPEXYTOJIb | O003HAUCHHE HA YEPTEKE | CHUMBOJIMUECKH | HA PHUCYHKE
Huke  ABCD | maHHBIX € JEUCTBUA YETBIPEXYTO
ONYIIEHBI JBbHUKH, O
NEPIECHANKYJIS KOTOPBIX
pei AM u CP TOBOPUTCS B

Ha JUaroHalb
BD,
BN u DQ =na

a TaK¥KC

nuaro"aiis AC.
JlokazaTtp, 4YTO
YETBIPEXYTOJIb
Huku ABCD wu
MNPQ

MOI00HBI.

TpeOOBaHUU

3a/1aun
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IIpooondcenue mabauywt 3

[Ipumepsl 3a1aHni, HAITPaBICHHBIX HA (POPMHUPOBAHUE TO3HABATEIbHBIX

YV /]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTelIbCTBO

Ne | @opmynupoBk | OTan peumieHus dopmupyemoe | [Ipumep

I/ | a 3ajauu MIO3HABATEJILHO | 3aJIaHUs

€ JEUCTBUE

8 Jlokaxkute, 4TO | Beigenenue u | Ilouck u B Tekcte
cymma 0003HaYeHUE HA YEPTEKE | BHIJICICHUE 3a7a4u
pacCTOSIHUNM OT | JAaHHBIX PJIEMEHTOB HE0OX0oaUMOM BBIJICJIUTE
000  TOYKHU uH(pOopMaIH yCIIOBHUE
MPaBUJILHOTO
MHOT'OYTOJIbHU
Ka 10  €ero
CTOPOH HE
3aBUCHT OT
BBIOpAHHOM
TOYKHU.

9 Hoxaxwure, uto | Beibop ucnons3yemoit mis | [Touck u | Brelaenure
CepeaNHBI peuieHus TEOPHH | BbIACICHUE 3HAHUS U
CTOPOH (ompeneneHuii,  TEopeM, | HEOOXOIUMON YMEHU,
POU3BOJILHOT | AaKCUOM) uH(bOpMAaIIH HE00X0oauM
0 YEeThIPEX- b€ IS
yrOJIbHUKA OCYILIECTBIIE
SIBJISIFOTCS HUS
BEpUIMHAMHU JI0KA3aTeIbC
napaienorpa TBA.
MMa.
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[Tponomxenue Tadbauupl 3

[Ipumepsl 3a1aHUi, HAITPaBICHHBIX HA (POPMHUPOBAHUE NTO3HABATEIbHBIX

YV ]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTeIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | Ilpumep
I/ | a 3ajauu MMO3HABATEJILHO | 3aJIaHUs
€ JEeUCTBUE

10 | Hokaxwure, uto | [locTpoenue ueprexa 3HAKOBO- N3o0pasute
CepeIUHbBI CUMBOJIMYECKH | urypy, o
CTOpOH poMOa € JIEUCTBUSA KOTOpPOH
SIBJISIFOTCS TOBOPUTCS B
BEpIIUHAMU TpeOOBaHUU
PSIMOYTOJIbHU 3a7a4u
Ka

11 | Jokaxute, 4TO | YCTAaHOBJICHUE cBs3ell | BeinBiokenne Ha
BBICOTBI, MEXAy OOBbEeKTaMH U3 | TUTIOT€3 M WX | OCHOBAaHUU
NPOBEJICHHBIE | YCIIOBUS U 3aKIIOUYEHHUS | OOOCHOBAHHUE | YETO MOXKHO
K OOKOBBIM | 3a/1a4H, X CBONCTBAMHU JI0Ka3aTh
CTOpOHAM PaBEHCTBO
paBHOOEIpEHH OTPE3KOB
oro
TPEyroJIbHUKA,
PaBHBL.
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[Tponomxenue Tadbauupl 3

[Ipumepsl 3a1aHni, HAITPaBICHHBIX HA (POPMHUPOBAHUE MTO3HABATEIIBHBIX

YV ]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTeIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | Ilpumep

n/m | a3ajadu MMO3HABATEJILHO | 3aJIaHUs

€ JEUCTBUE

12 | Hokaxwure, uto | Bei6op ucnonb3yemoit mis | [louck u | Chopmynup
JIBE paBHBIE | pELICHUS TEOPHUU | BBIACICHUE OBaTh
HaKJIOHHBIE, (ompeneneHuit,  TeopeM, | HEOOXOIUMOW | ONpeeeH!
MIPOBEJICHHBIC | AKCHOM) uHpopMauu | € MPOESKIINU
nu3 JTaHHOM
TOYKHU K
JTAHHOM
PSAMOM,

UMEIOT paBHbIC
IPOEKIHUU.

13 | Hokaxwure, uto | Bei6op ucnonp3yemoit mis | [louck u | Chopmynup
ouccekTpuca peuieHus TEOPHH | BbIACICHUE yiiTe
TpeyroibHUKa | (ONpeAeieHud,  TeopeM, | HEOOXOUMOW | ONpeaeacH!
JAEKUT MEXKAY | AKCHUOM) uHbopMauu | 5
€ro MeIHaHOU OucceKkTpuc

u BBICOTOM,
MIPOBEICHHBIX
U3 TOM XK€

BEPILHHBI.

bl, MEIHAaHbI
U BBICOTHI
TPEYroJbHU

Ka
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[Tponomxenue Tadbauupl 3

[Ipumepsl 3a1aHUi, HAITPaBICHHBIX HA (POPMHUPOBAHUE MTO3HABATEIBHBIX

YV ]I Ha 3Tanax peueHus 3a1a4d Ha J0Ka3aTeIbCTBO

No | ®opmynupoBK | DTam peuieHus dopmupyemoe | Ilpumep
n/m | a3ajadu NO3HABATEIBHO | 3aJJaHUs
€ JEUCTBUE

14 |B Brinenenune U | 3HaKOBO- Breinenure
TPEYroJibHUKE | 0003HAUY€HHE Ha YEpTEkKe | CAMBOJIMYECKH | HA PHUCYHKE
ABC JAHHBIX 2JIEMEHTOB € AeNCTBUA IpYTruM
IIPOBEICHBI I[BETOM
BbICOTBI AA; U TPEYTOJIbHU
BB;. KU, 0
Jlokaxkute, 4TO KOTOPBIX
TPEYrOJIbHUK TOBOPHUTCS B
A1B1C nogoben TpeOOBaHUU
TPEYTOJIbHUKY 3a/1auu
ABC.
[IpuBenénnple  TpUMEpbl  3aJaHUA  WUIIOCTPUPYIOT  PEan3aruio

BO3MOXHOCTH (OPMHUPOBAHUS y OOy4YaIOIIMXCS TO3HABATEIbHBIX EUCTBHM Ha

Pa3HbIX 3TallaX PCHICHUA 3aJda4 Ha JOKA3aTCIILCTBO.

BbIBO/IbI 110 I'JTABE 2

Bo BTOpOI#i T11aBe OBUIN BBIACICHB KOHCTPYKITMH J1s1 (DOPMYTUPOBAHHMS

3aganuit Ha popmupoBanue [1YY /] Ha crneayronux sTamnax pemeHus 3aaa4d Ha

JOKa3aTCJIbCTBO:

® BBIICIICHUC O6’BCKTOB, JaHHBIX B YCIIOBHUH, U UX CBOﬁCTB, AKTYyaJIbHBIX

JUIA TAaHHOMU 3aJa4H,




® BbIjICJICHUE OOBEKTOB U3 TPeOOBaHUS 3a]1a4H;

® BbIjICJICHUE U 0003HAUCHUE HA YEPTEIKE TAHHBIX;

® [IOCTPOCHUE YEPTEKA,

® BbIjICJICHUE U 0003HAUCHUE HA YEPTEIKE TaHHBIX AJIEMEHTOB;

® YCTAaHOBJICHHUE CBSI3eH MEXYy 00bEKTaMU U3 YCJIOBUS U 3aKITIOUCHUS
3a7a4u, UX CBOMCTBAMU,

e paboTa ¢ YEePTEKOM: OThICKaHUE (PUTYP, B KOTOPHIE BXOAT JIEMEHTHI U3
yCJIOBHS U TpeOOBaHUSI, YCTAHOBJICHNE COOTHOIICHUN MEXy HUMHU;

® BBLITNIOJIHCHHUE JOMOJHUTEIBHBIX MOCTPOEHUM (MPU HEOOXOUMOCTH);

® BLIOOP MCIIOIB3YEMOM JIJIsl pEIIeHUs TeOpUH (OTpeIeTICHU, TEOpEM,
aKCHUOM);

e paboTa ¢ onpeaeICHUSIMU IMOHATHI, CBOMCTBAMH;

® TIOMCK CBSI3€¥ MEXK]ly YTBEPKICHUSIMH YCIOBUS U YTBEPKICHUEM
3aKJIFOYCHUS ITYyTEM HUCXOMSIIETO, BOCXOAAIIETO HUIIU
KOMOWHHMPOBAHHOTO aHaJIK3a JINOO0 MPEANO0I0KEHUE MPOTUBHOTO K
YCIIOBHIO;

® MOWCK JIPYTUX CIIOCOOOB pEIIeHUS.

Ha ocHoBe BBIZIETIEHHBIX KOHCTPYKIIMKA OBLIN TIPEACTaBICHBI 3aJIaHHS 110

dbopmuposanuto [TYY ]I 111 KOHKpETHBIX 3a/1a4 Ha JI0Ka3aTeabCTBO (Taou. 3).
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SAK/IIOYEHUE

[enb maHHOTO HCCIEIOBaHUS 3aKII0YaIach B pa3pab0oTKe KOHCTPYKIUHN ISt
dbopmynupoBaHUs 3aJaHUM, HAMPABICHHBIX Ha (OPMUPOBAHUE TO3HABATEIHHBIX
YHUBEPCAJIbBHBIX ~ Y4YEOHBIX JEMCTBMH B Ipolecce pelieHus 3aJad  Ha
J0Ka3aTeabCTBO. [ JOCTHKEHUs TOCTABICHHON LEeau ObUT pelIéH psl 3a/1ay.

B xone pemenust nmepBoi 3aauu ObUTH MPOAHATU3UPOBAHBI PAOOTHI TaKUX
aBTOpOB, Kak A.I'. Acmonos, T. FO. Cepena, H.A. Uynanosa u T.H. Uepnsiena, A.
B. Onyunmna s BBIJCJICHHS  CYIIHOCTH  TIOHSTHUS  IO3HABaTEIbHBIX
YHUBEPCAJIbHBIX YYEOHBIX JCHCTBUM, WX KOMIOHEHTOB M (yHKIuH. Ha ocHoBe
00001meHns npeacTaBieHHbIX omnpeneneHuit [IYVY][ MoxHO ompeaenuth Kak
NedcTBHs, OOCECreyuBalIIMEe T[O3HAHWE, BKIIOUAKOIIee B  ce0S  MOUCK
HeoOxoauMol uH(popMaruu, paboTy ¢ MoiaydeHHOUW uHopmalue, o0paboTKy
uHbOpMAIIMK U €€ HCIOJIb30BaHME, KaK B paMKax 0Opa30BaTeNbHOrO Ipoliecca,
TaK W B OKU3HEHHBIX CHUTyallUsX C IIeJIbI0 TMPOTHO3UPOBAHUSA CBOEH
no3HaBaTeabHON  nmesTenbHOCTH. CoryiacHO CTPYKType, BbimeneHHo AT
ACMOJIOBBIM M B3STOM 3a OCHOBY B JaHHOW paboTe, OJOK MO3HABATEIbHBIX
YHUBEPCAJIbHBIX YUCOHBIX IEUCTBUN COMECPKUT OOIIeydecOHbIC AEHCTBUSI, BKITIOYAs
3HAKOBO-CUMBOJIMYECKUE; JIOTHUECKHE JACHCTBUS, & TAK)Ke IEUCTBUS TOCTAHOBKHU U
pelieHus mpooem.

Jlnist pemienust BTOpoit 3afaun Obuth u3ydeHsl pabotel B.A. Jlanunrepa, I'.1.
Capannesa, /[. Iloiia, FO.A. Po3ka, 3.I1. UupkuHOl, HA OCHOBE KOTOPBIX OBLIO
MPEACTABICHO ONpPEICIICHUE TOHATUE 3aJ]a4l Ha J10Ka3aTeNbCTBO, €€ IEJIH U 3TAIbl
e€ peuieHus, MmokKazaHa CTPYKTypa U METOJbl 10Ka3aTelIbCTBA, BBIJAEICHBl YPOBHU
MPOBEEHUS JI0KA3aTEIbHbBIX PACCYKICHUM.

JI1s1 perieHus TpeTbeu 3a/1aud Ha OCHOBE COOTHECEHHUSI BBIJECICHHBIX 3TAllOB
pelieHus 3aJay Ha J0Ka3aTeIbCTBO U SJIEMEHTOB CTPYKTYphl MO3HABATEIIBHBIX

VYV]I Obuia noka3zana BO3MOXKHOCTb (pOPMHUPOBaHUS MO3HABATEIbHBIX YMEHUN MPU
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paboTe Ha pa3IUyYHBIX 3Talax PElIeHUs 3a7ad Ha JOKa3aTesbCTBO. PesynbraToM
pEILICHNs JAHHOU 3a/1a4y SIBISIETCS COOTBETCTBUE, IIPEACTABICHHOE HA PUCYHKE 3.

B xone pemienuss 4eTBEPTOM 3ajaud B XOJ€ aHANIM3a JIMTEPATYphl ObLIN
BBIJICJICHBl KOHCTPYKUHMHM 1Jis1 (OpMYyJIMpOBaHUS 3aJaHUN, HANpaBICHHBIX Ha
(opMHUpOBaHUE T[O3HABATENbHBIX YHUBEPCAJIbHBIX YUYEOHBIX JEHCTBUUA THpHU
OCYLIECTBIICHUH 3JIEMEHTOB JTAIlOB PEIICHU 3aa4 Ha J0Ka3aTelIbCTBO.

Jlist perieHust NSATOW 3a7aud Ha OCHOBE BBIJEICHHBIX KOHCTPYKLHM ObLIN
NpEe/CTaBleHbl KOHKPETHbIE 3aJaHust i1 (OPMUPOBAHUS IO3HABATEIIbHBIX
YHUBEPCAJIbHBIX YUY€OHBIX JCHCTBUI Ha ONpeeiEHHbIX dTanax pelieHus 3a/1a4y Ha
JOKa3aTeIbCTBO.

Ha ocHOBaHMM IIOJIyYEHHBIX pE3yJbTATOB MOYKHO CJEJIaTh BBIBOJ, 4YTO
3alayd  Ha  JIOKa3aTelbCTBO  ABISIIOTCA  A(M@PEKTUBHBIM  CPEICTBOM  JUIS
(dbopMHUpOBaHUS TO3HABATENBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUH.

Taxum o6pa3oM, Bce MOCTaBIEHHBIE B padoTe 3a/1aydl ObUIM BBIIIOJIHEHBI, a

3HA4YUT, OCJIb pa6OTLI ObL1a AOCTUTHYTA.
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