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MeTtoauyHi 0CHOBH PO3BHTKY KPHTHYHOI0 MHCJIEHHS CTYAEHTIB B NPOLeCi HABYAHHSA
iH}OPMATHKH B TEXHIYHHX KOJIeJKAX

Po3BuTOK MHCICHHS CTYOCHTIB B MPOLEC] HABYAHHA 1HPOPMATHKH Y TCXHIYHUX BUIIMX HABYATIBHUX
saknagax -1l piBHiB akpemutaili € HCOOXIAHOK YMOBOK BIOCKOHAJICHHS IMATOTOBKH (haxiBLs CEPeAHBOL
naHkd. BemukuM moteHmianoMm ais MaiOyTHROTO CTAHOBJICHH: KBaiikoBaHoro (axisis BOIOIITHME TOH
BHITYCKHUK, SIKHH Ma€ PO3BUHCHC MUCICHHS Ta IHTCNICKT, 30KpeMa KPUTHYHE MHUCICHHS, PO3BHTOK SKOTO
crpusituMe GOPMYBAHHIO YMiHb YITKO VABISTH, 10 TpeOa 3pOOUTH i AOCATHCHHS MOCTABICHOI METH,
OIL[IHIOBATH HEOOXIAHICTh Ta JOLIBHICTh TOTO a00 1HIIOTO MPOLECY, 3a0e3MeUyBATH TOUHICTh, Y3TOKCHICTh
1 apryMCHTOBAHICTh KOXKHOI omepamii 1 BCbOTO Mporecy poOOTH BLIIOMY, BHKOPHCTOBYBATH CICMCHTH
TBOPYOCTI Ta CAMOCTIHHOCTI B POGOTI TOLIO.

Bitunzusui mocmanauku M.L XKamgax, H.B. Mopse, 10.1. Mamouue, 10.C. Pamcekuii, C.A. Pakos,
C.0. Cemepikos, 0.1. Ckada, M.JI. Cmyascon, F0.B. Tpuyc Ta iHIN pO3risaar0Ts NCHXOIOTO-NEAArOTIYHI
ACHEKTH KOMII IOTCPHO-OPIEHTOBAHOTO HABYAHHS, 4 TAKOXK PI3HI acmeKTH 1H(QOpPMAIiHO-KOMYHIKALIHHHX
TEXHOJIOT1H HABYAHHS 3 METOIO (JOPMYBAHHA HABUYOK MHCICHHS BUCOKOTO PIBHI.

AHaJi3 NCUXONIOTO-NEAArOTIYHOI TITepaTypu A03BOJIE 3pOOHTH BUCHOBOK, IO KPUTHYHE MHCICHHS
JOCTIKYETHCS MIEPEBAKHO BUCHUMU -IICUXOJIOTAaMH, a JOCTIKCHb, MPUCBIICHUX (POPMYBAHHIO Ta PO3BUTKY
KPHUTHYHOTO MHCJICHHS Y CTYACHTIB BHINUX HABYATIBHHUX 3aKIaJiB, 30KpeMa BUIIMX HABYAIBHHUX 3aKIalaiB I-
II piBHiB akpeauTallii, 1Ie JOCHTH MAJIO.

ToMy BaKIMBHM € YTOYHCHHS T4 BIOCKOHAJICHHS METOAWYHOI CHCTCMH HABUAHHS 1HPOPMATHKH V
TEXHIYHUX KOJIEIKaX 3 METOXO (OpMYyBaHHS Ta POSBHTKY KPHTHHHOTO MHCIEHH CTYZACHTIB.

Baxko mnepeoLiHUTH BaXIMBICTH PO3B A3VBAHHA 3aJad B IMPOLECI HABYAIBHO-TI3HABAIBHOI
JISUTBHOCTI, 1 TOMY HAaBYaHHIO PO3B S3YBaTH 3aiadvl 3aBkId Npuaiiiocs Oararo yeard. Kpim Toro,
cneun(ika iHGOPMATHKY K HABYATBHOI JUCLHUILTIHH TOJIATAE B TOMY, IO PO3B SI3YBAHHA 32434 € OJHHM 13
OCHOBHHX MCTOJIB HABUAHHS, TICPSBIPKH 1 OLIHIOBAHHS 3HAHB 1 BMIHb CTYICHTIB.

[IcuxonoriuHi focmiKeHH NPoOIeM HABUAHHS poss ’S13yBaTH 3aa4l JOBOJATh, 10 OCHOBHI IPUIHHN
HEc(OPMOBAHOCTI B VUHIB YMIHB 1 34aTHOCTECH A0 PO3B HSyBaHHH 327211 TONATAIOTE B TOMY, IO YHAM HE
JAIOThCS HEOOXIOHI 3HAHHS CTOCOBHO CYTHOCTI 33424 1 iX PO3B’A3YBaHH, & TOMY YUHI PO3B 3VIOTh 33aa4i,
HE YCBIJOMIIIOIOUH HAJICKHUM YHHOM CBOIO BJIAaCHY AiSUIbHICTH. B yUHIB OKpemo HE (POPMYIOTBCS YMIHHS 1
HABUYKH, IO BXOAATh B 3araibHy AiSIBHICTH CTOCOBHO PO3B A3YBAHHSA 33724, 1 TOMY VYHAM JOBOAUTHCS
3aCBOIOBATH IX B CaMOMy TMPOIECI PO3B si3yBaHHsA. He CTHMYIIOETHCS MOCTIHHHN aHATI3 YUHSAMH CBOEL
JISTBHOCTI CTOCOBHO PO3B SI3yBAaHHS 337a4 1 BHSBJICHHS 3arajibHUX MIAXOAIB 1 METOAIB iX TCOPSTHIHOTO
OCMHCIICHHSI 1 OOTPYHTYBaHHSI.

Criz cTaBHTH 32 METY HABUHMTH CTYACHTIB TAKOTO MiAXOAY IO aHATI3Y YMOBH 1 PO3B’s3yBaHH: 3a4a4i,
MIPH SKOMY 337242 BHCTYIAE K 00 €KT PETEIBHOIO BUBYCHHS, a ii pO3B A3YBaHHS — K MPOLEC AOCITIIKCHHS,
KOHCTPYIOBAHHS 1 BUHAXOAY Ta OOIPYHTYBAHHS PO3B’I3KY.

Ilo6 HaBumTH PO3B sI3yBAaTH 3a4a4i, TPeOA CMOYATKY MOBIAOMHTH YUHSM, SIK 33Ja4i BIAILITOBAHI, 3
SKHX YACTHH CKJIAJAIOThCS, SIKI ICHYIOTH , JHCTPYMEHTH , 332 AOMIOMOTOIO SIKMX MOXKC MPOBOAUTUCH MOIIYK
LUISAXIB PO3B sA3yBaHHA 3aaad. HeoOXigHO PO3rIsSHYTH, B H4OMY MOJSATaE CyTh PO3B A3YBAHHA 331ad, SKa
CTPYKTYpa NPOLECY PO3B’ A3YBAHHS, B YOMY 0COOIMBOCTI OKPEMHX HOTO CTAIIB.

Aximo yBaxHO MpoaHATi3yBaTH YMOBY OVIb-AKOI 3a4a4i, TO MOYKHA 3ayBAJKUTH, IO BOHA € BUMOTOIO
abo muUTaHHAM, Ha SKE TPeOa 3HANWTH BIAMOBIb, 00 3aBAAHHSIM BIJIIYKATU BIAMNOBI b, BPAXOBYKUH YMOBH,
SIKl BKa3aHl B MOCTAHOBLI 3a4ad4i. TOMy, MPUCTYNAKYH A0 PO3B sA3yBaHHS Oyab-sAKOi 3a1a4l, TpeOa yBaKHO
BHBYUTH YMOBH 3aJadi Ta ii MOCTAHOBKY, BCTAHOBUTH, IO 33JAHO 1 IO BIAOMO Ta M0 MOTPIOHO 3HANTH,
BHXO/SIUH 3 YMOB 337a4i. Bee e Ha3uBaeThCst aHami30M 3a1a4i. Y MIHHS aHATI3yBaTH 330a4y, MPOHUKATH B ii
CYTHICTh — TOJIOBHC B 3arajbHOMY YMiHHI PO3B’A3YBaTH 3aJadi, a TakoK B (OPMYBaHHI H PO3BHTKY
BIIACTUBOCTCH KPUTHIHOT'O MHCIICHHSL.

dopmynroBaHHs OYAb-SIKOI 33434l CKIATAETHCS 3 KIJIBKOX TBEPLKEHB, BUMOT a00 yMOB. CJ1iJ 3ayBaKUTH,
IO B 3334l 3a3BHYAH € HE OHA YMOBA, a KiNTbKa HE3AIC)KHUX CIICMCHTAPHHIX YMOB; BUMOT B 331a4i TAKOXK MOJKE
OyTu Kinpka. Tomy HeOOX1THO BHOKPEMHTH BCl1 TBEPPKCHHS 1 BUMOTH 33adl K OKpeMi SICMCHTAPHI YMOBH 1
Bumord. [ TuOuHa aHaTi3y 3aICKUTh TOJIOBHUM YHHOM BiJ TOTO, YU 3HAHOMI CTYACHTH 3 THUIIOM 33734, [0 SIKOTO
HAJIC)KHTD 3a0aHa, 1 YU 3HAHOMI BOHH 13 3arajibHHM CIIOCOOOM PO3B’ I3YBAHHS TAKUX 331

Pesynpratu nomepeaHpOro aHad i3y 3a4adi HCOOXITHO 3amUCAaTH B 3PYYHIN, KOMMAKTHIA 1 HAOYHIN
dopmi, TOOTO 3POOHTH CxeMamuyHUTi ONUC 3A60AHHS.

[lepmoro BIAMIHHOK OCOOMHBICTIO CXEMATHYHOTO OMFCY 3a4ad € IIHPOKE BHUKOPHCTAHHSI B HBOMY
PI3HOTO POAY MO3HAYCHb, CHMBOJIB, MATIOHKIB 1 T. A. [pyrorw ocoOMHBICTIO € Te, IO B HBOMY UiTKO
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BUAINCHI BC1 YMOBH 1 BUMOTH 33Jadi, a B 3aIAC] KOKHOI YMOBH BKa3aHi 00 €KTH 1 IX XapaKTEPUCTUKHU; KPiM
TOTO, B CXCMATHYHOMY OMHUCI (DIKCYETHCSA TUIBKH TC, IO HCOOXIAHE TSl PO3B SI3YBAHHS 3aJad4i; BCI 1HIIOI
moApOOHIN, IO € B 3aBJaHHI, NP CXCMATUYHOMY OIMHUCI omyckarorbes. Lleii eran € qyske BaXKIMBUM IS
(dhopMyBaHHS 1 PO3BUTKY TaKUX BIACTHBOCTCH, SIK JIOTTUHICTh Ta CUCTCMHICTh MUCICHHS CTYICHTIB.

Ha npakTuui BUKOPHCTOBYETHCS Oarato pizHUX BHAIB CXEMATHYHUX OMHCIB: TaOUI, rpadivHi CXeMH,
KPECICHHS, KOPOTKUM ONMuc yMOBH 1 T.4. Takuii omuc cam mo codi HE MOXKE MMOBHICTIO 3aMIHHUTH 3aBIAHHS,
BIH JIHIIC BUKOPHCTOBYETHCH K VHAOUHIOIOUHHA 00pa3 mpu po3s’sa3yBaHHI 3amadi. Pasom 3 TuM He mng
BCSIKOTO 3aBIaHH: Tpeba poOuTH cxematuuHui onuc. Lle crocyerscs mepin 3a Bece 3a1a4 Ha pO3B’ I3YBaHHS
PIBHSHB, HEPIBHOCTEH, IEPETBOPCHD BUPA3iB TOIIO.

Hacrynaum etamom po3s’sizyBaHHs 33434l € moOyA0Ba BIAMOBIAHOI MATEMATHYHOI MOJACTI, B SIKIH
HCOOXIMHO alCTparyBaTHCS B KOHKPETHHUX OCOOMMBOCTCH pEATbHUX NPSAMETIB 1 3aMIHHUTH iX
MaTeMATHIHUMH 00 €KTaMH.

AHayi3 3a7a4l, 1o0y0Ba ii CXEMaTUYHOTO OIMUCY 1 MATEMATHYHOT MOJEITI HEOOXIJHI TOIOBHUM YHHOM
JUTst TOTO, OO MpaBWIbHO AI0paTH mporpaMHi 3aco0u, 3a JOMOMOTOK SKHX CTYACHT 3MOKE PO3B sI3aTH
sagaay. Ilpu mpomy Bel TexHiuHI omepamii MO0 OMPAIFOBAHHS MMOOYJOBAHOI MAaTEMATHYHOI MOJCII
MOKJIaJAI0TRC HA KOMIT FOTEP, 10 POOUTH LICH eTar po3B’ I3yBaHH 33a41 JOCTYTHHM Ta JOCHUTH JICTKUM.

[Tpu po3p’s3yBaHHI HaraThox 3a1a4 HCOOXITHO MPOBECTH JOCTIHKCHH 3aa4i, 2 CaMe BCTAHOBUTH, 32
SAKUX YMOB 33[a4a Ma€ PO3B 30K 1 CKUIBKH ICHYE PI3HUX CHOCOOIB PO3B SI3YBAHHSI Y KOKHOMY OKPEMOMY
BUIIAJKY; 32 IKHX YMOB 32J]a4a B3arajii HE Ma€ Po3B A3KiB 1 T.1.

Jyxke KOPUCHHM € TaKOX aHATI3 BUKOHAHOTO PO3B SA3YBAHHS 1 OTPUMAHOTO PO3B 3Ky, 30KpeMa
JOLIJIBHO BCTAHOBHTH, YH HEMA€ IHIIOTO, MOXKIIMBO PALOHANBHIIIOrO, CIOCOOY PO3B M3YBAHHA, YH HE
MO’KHA y3arajJbHHUTH 33434y, SIKI BUCHOBKH MOKHA 3pOOUTH HA OCHOBI aHAITI3Y OTPUMAHOTO PO3B’SI3KY TOIIO.

Otxe, 3 mMeTor0 (DOPMYBAHHS KPUTUYIHOIO MHCICHHS IPOLICC PO3B sI3yBaHHS 3aJadl HEOOXITHO
PO3LIAIATH SIK ICBHHH CKIHYCHHHI Habip 3arajabHHX IMOJOKEHb MATEMATHKH (SKIIO MOTPIOHO, TO 1 OVAb-
SIKOI TEXHIYHOI JUCILHUIUTIHH) 3 OJHOrO OOKy, Ta 3aCTOCYBAHHS IMECBHOTO MPOrPaMHOro 3acoly, 3 1HIIOTrO
00Ky, 3aCTOCYBAHHS SIKHX 0 aHATI3Y YMOB 331a4l MPUBOAUTH IO HEOOXIJHOTO PE3y/IbTAaTy — BIAMOBIII.

Hagenemo kifibka MpUKIAAIB PO3B SI3yBAHHS 33034, HA SKUX MOKAXKEMO LICH MPOLEeC OlTbIl KOHKPETHO.

Posrngnemo 3 HapuanpHOro mociOHMKa «Matemartuka 3 komm rotepom» (aBtopu M1 XKammak,
10.B. I'opomko, €.B. Binandenko) HactynHy 3azady: Mauopienux xoue nepeiimu 3 mouku A(xy,y,) 6

mouky B(xz,y3). Ipu yvomy 6 mouxax, Ona axux xy <x<x;, 6iH MOdce pyxamucs 31 weuokicmo Vy, y
mMoYKax, O AKUX x) <x<x, — 3 WEUOKICMIO V,, ¥ MOYKAxX, Ol AKUX X, <x<x3 — 31 weuoxicmio V3
(maemuves Ha yeasi, wo x,_; <x;, i=1,2,3). [o axux mowox (x;,y|), (x5,¥,) HQ ApAMUX x=x] 1 X=X,
810N0GIOHO 6iH NOGUHEH 1M, WOD Oicmamiics 3 Moyt A 00 mouku B saxomo2a uieuouie?

Awnaniz 3a0avi. Y 3amadi MaHAPIBHUK XOUE MEPEHTH 3 MOYATKOBOI TOUYKU A(xy,)Vp) B KIHLEBY TOUKY
B(x3,y3) 4epe3 AesKl TOUKU (x;,);) Ta (x,,y,) HA NPAMHUX x =Xx; 1 x=x,. [Ipyn mpoMy Ha KOXKHIN ALTIHIU
CBOTO LIUISIXY BIH MOMKE PYXaTHCS 13 323MANCT1 b 330aHOK0 MBUAKICTIO V;, V5, V3. MaHOpiBHUK MOXKE HTH uepe3
OJHY 13 HCCKIHYCHHOI MHOKHHH TOYOK HA KOXKHIHA 3 MPSMHX X =Xx; 1 X=X, BIANOBITHO. 3aBJAHHS TOJSITAE B

TOMY, 00 3HAUTH TaKy TPACKTOPIO PyXy MaHAPIBHHUKA, PYXAKOUHCh B3IOBXK SKOI, Yac MEPEXOLy 3 TOUKH 4 B
TOUKY B 4epe3 TOUKH (X1, y;)Ta (x,,y,) Oyae HalimermnmM. Omxe, TpeOa 3HAUTH KOOPAUHATH )| T4 V) .

Cxemamuunuii onuc 3a0ayi (puc. 1).
yA-

ys

Yo

Puc. 1
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Hobyoosa mamemamuunoi modeni 3a0aqi. 3aralbHUNA Yac, KU MaHIPIBHUK MOXC BHTPATHTH Ha
BECh IIIAX, YEPE3 HEBLAOMI | 1 ), BHPAXKAETHCS TAKHM YHHOM:

Yo =102 401 =900 Yo =32 +02 -1 s =302 + 05 -2
14 V) V3

t(y1,y2) =

(ae x¢, X1, X3, X3, Yo, V3> V1, Vo, V3 — 3anani). Takum unHOM, MOTPIOHO 3HAWTH HANMEHINE 3HAYCHHS
¢dyHKUii #(y;,y,) 3 ABOMA HEBIIOMHUMHL.

Bubip npoepamnoeo 3acoby. Ockinbku rpadivauii cnocid po3s’ 13yBaHHA JaHOI 338241 Oyae HalG1IbII
JOCTYITHUM Ta HaOYHHM, oOepeMo A po3s sa3yBaHHa nporpamy GRANI, mo npusHauena nmis rpadivsoro
aHamizy QyHKIIH.

Pose asyeanns 3a0aqi. Hexait x, =0, yy=0, x3 =3, y3=3, x; =1, x, =2, 11 =05, V, =15, I3 =1.
[lepenosnaunvo HeBigoMi y; 1 y, 4epe3 x 1 y BiAmoBiaHO, ¢t — uepe3 G 1 moOyayemo rpadiku
3aIEKHOCTECH

2, 2 N2 2 N2 L2 N2
Gy -0 0 +x e D +r-9 G2 +6-)

JUTst pizHUX 3Ha4YeHb Pl . Hagaroum mapameTpoBi Pl Pi3HMX 3HAYCHB, OACPIKUMO. HAWMCHIIOTO 3HAYUCHHS,
pieaoro 4.8, ¢pyskuisa z = G(x, y) gocsarae B Toum x =0.30, y=2.26 (puc. 2).

~P1=0.

Dopmynosanus 6ionoeidi 3adaui. Takum duHOM, OO AICTATHUCSA 3 TOUKH A(0,0) 10 Touku B(3,3)
SKHAHIIBUAINE 32 JAHUX YMOB, MAaHIPIBHUK MOBHHCH uth crmouatky Big touku (0, 0) mo Touxu (1, 0.30),
moTiM 10 Touku (2, 2.26), 1 mami xo toukw (3, 3).

Jlocniozcenna 3a0aui. Po3B 30K 3a1adl 3HAHICHO 32 YMOBH, IO MAHIPIBHUK MOXKE PYXaTHCh 4YCPe3
Oyap-SIKy TOUKY HA KOXKHIH 3 mpsIMUX x =x;, (i =1,2). A SKIIO 3MIHUTH YMOBY 3aJadl TaK, IO MaHIPIBHHUK
MOKE MTH HE 4epe3 OYAb-AKy TOUKY, a 4epe3 OJHY 13 CKIHUCHHOI MHOXKMHHU HaIepe] BKA3aHHX TOUYOK, TO
(aKTHYHO OTPUMYETHCSA CKIAJHIIIA 337a4a HA YMOBHHU CKCTPEMyM, Ha BiAMIHY BiA TOYATKOBOi Ha
6eaymoBHuil. Hanpuknan, Ha mpsmid x=1 JO3BOIETHCA MPOXOJUTH ITHINE uepe3 oaHy 3 Touok (1, 0),
(1, 1.5), (1, 3), a Ha mpsiMifi x =2 — "yepe3 ogHy 3 Touok (2, 0.5),(2, 2.5).
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Puc. 2

B mpoMy BHnaaky HEOOXIAHO OOYMCIUTH 3HAYCHHS 3a3HaucHO! PyHKIUII z=G(x,y) (mpu P1=0)y
toukax (0, 0.5), (1.5,0.5), (3,0.5), (0,2.5), (1.5,2.5), (3,2.5), 3 BukopuctanHsm mnocayru ““Oneparri /
3uaveHHs upasy G(x, y)”.

B pesynbTati oaep:kuMo, o HaWOIMbII IIBUAKO MPH 33JaHUX YMOBAX MaHAPIBHUK MEpeiac 3 TOUKU
A(0,0) no Touku B(3,3), axmo Budepe Mappyt (0, 0) — (1, 0) — (2, 2.5) - (3, 3).

Ananiz euxonanozo pose’a3yeanusa. Po3s’si3yBaHHS PO3TIMHYTOI 3a7a4l 3BOIUTHCH 0 3HAXOKCHHS
HAaUMCHINOTO 3HAYCHHS (YHKINI, 3aJeKHOI BIA JBOX apryMEHTIB X, ), IO BIAMOBIAAXOTh HEBIIOMHM
KOOpPAUHATAM Y|, V5.

[Tpu 3mini YMOBU 3a7a4i po3B’sA3yBaHHS 3BOANUTHCS 0 3HAXOHKCHHI HAMMCHINOIO 3HAYCHHS (PyHKLI
HA CKIHYCHHIA MHOXKMHI TOYOK (B PE3yJbTaTI YO0 OTPUMYETHCS 3adada JUCKPETHOI onmTumizaii). 3axady
MOkHA Oyyio O MPOAOBKHUTH, SIKIIO, HAMPHKJIAJ, TOYKA, YCPE3 SIKY MAE MPOXOIUTH TPAEKTOPIS, MOBHHHA
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JeKATU HA AKIWCH MiHIl (KO, MpsaMil, CTOPOHI TPUKYTHHKA Ta 1H.), a00 HANCKATH AKIHCh MHOXKHHI TOUOK
(xpyra, TPHKYTHHKA, KBaapara Toimo). Toxi npoctuii nepebip cTaHe He3aCTOCOBHHM, a rpadhiyHHH METO BCE
0aHO Oy/1¢ 3aCTOCOBAHHMIA.

3HaXOMKCHHS HaAHOIIbIIOro 1 HaHMEHIIOro 3Ha4YeHb (VHKUII IMHPOKO 3aCTOCOBYETHCH NPH
PO3B’s13yBaHHI 0araThOX MPAKTHYIHHUX 334a4. BiAMITHMO, 110 MPAKTHYHUEN 1HTCPEC 3a3BUYAi MAOTh HE cami
MakCUMyMH a00 MIHIMYMH, a 3HAYCHHS apryMCHTIB, NMPH SIKUX BOHH JOCATAIOTHCH. B LBOMY BHOAIKY
mporpamuuii 3aci0 GRANI € , HezaminauM momiunukom™ [1, 2].

Hageaena Buime cxema npouecy po3s’sI3VBaHHS 33424 € JTHIIC OPiEHTYBAIBHOK OCHOBOKO IiH, pasoM 3
TUM TIPOILEC PO3B SI3yBAHHS KOHKPETHOI 3aJadl 3aJCKUTh HACAMICPESA BIA XapakTepy 3aJadi 1 BiJ TOTO,
SKUMU 3HAHHSIMH 1 YMIHHSIMH BOJIOJIE CTYACHT.

[Ipu daxTHyHOMY pPO3B’SI3VBaHHI BKa3aHI CTAM 3a3BHYAail HE BIOOKPEMIICHI OOUH BiJ OXHOTO, a
MEPEILTITAIOThCS Mixk c00010. B mporeci ananisy 3aaa4l 3a3Bu4ail 3A1HCHIOEThCS 1 TOOYA0BA MATEMATHIHOL
MOJCN, HpH LbOMY I[OBHHU IUIAH PO3B S3YBAHHS 4YAacTO BCTAHOBIIOETBCA HE INeped 3AIHCHECHHIM
PO3B’SI3yBaHHS, a B HOTO MPOLISCI.

AHani3 3a1a4l clIiA NPOBOAMTH B MPOLEC] po3B’sa3yBaHHA OVAB-IKOi 3a7adqi, HABITH HAHIPOCTILION.
3po3yMino, IO A CKIATHIMHX 337324 MOXC 3HAZOOWTHCS JOCHTH PO3TOPHCHHM, OaraToniaHOBHU 1
CKIAAHMN aHam3. BiamiTiMo, 1m0 m0pu po3B’s3yBaHHI OCOOJHBO CKIAAHHUX 334ad aHATI3 JAOBOJHTHCS
MPOBOJNUTH HE OAWH Pa3 MPH MEPBUHHOMY O3HAMOMIICHHI 3 YMOBaMH 3aj1adi, a 6araro pasiB, OpU KOXKHIH
HOBI# cripo0l PO3B A3YBAHHS, 4 TAKOXK HA KOXKHOMY €Tami 1 KPoLl po3B’ A3YBaHHI.

Etan cxematndyHoro ommcy He € 0OOB S3KOBHM, aj¢ BIH CIYXKHTh XOpowow (opMOIO opraizarii
rUOOKOrO 1 MIAHOMIPHOTO aHATI3Y 3a4a4l 1 TOMY SIK OH 3JTUBAETHCS 3 AHATI30M 33,aMi.

Ilo crocyerbes aHami3y MPOLIECY PO3B SI3yBaHHS T4 OTPUMAHUX PE3YNbTATIB, TO CJIiJ BPAXOBYBATH,
IO PO3B S3YBAaHHS HABYANBHUX 33024 € HE CAMOLIJUTIO, a MPAKTUYHUM METOJOM HABYAHHA 1 PO3YMOBOTO
PO3BHTKY CTYACHTIB. TOMy OOrOBOPCHHSI BHKOHAHOTO PO3B’°S3VBAHHSA 1 OTPUMAHHS PE3yIbTATIB, BUSBICHHSI
B HUX HCJOMIKIB, MOIYK IHIIMX CHOCOOIB PO3B SA3yBaHH:], BCTAHOBICHHS 1 3aKpIIUICHHSA B MaM ATI THX
MPUHAOMIB, fAKi OYMH BUKOPUCTAHI NPH NAHOMY PO3B fA3yBaHHI, BHSBICHHS YMOB 3aCTOCOBHOCTI IIHX
MPHUHAOMIB — BCE LI CIIPUATHME NICPSTBOPCHHIO PO3B A3YBAHHA 32124 HA MMOTYKHUHM NPUHOM HABYAHHSI.

Ipu anamizi mpouecy po3B’sI3yBaHHS 1 OTPUMAHUX PE3YIbTATIB KOPUCHO BCTAHOBIFOBATH MOXKITUBICTh
y3aranbHCHHA AaHOoi 3a7advl, BUSABIATH il OCOOIHMBOCTI, 3ICTABIATH HPOLEC PO3B SI3YBAaHHS JAaHOI 3ajadi 3
PO3B 3VBaHHAM 3aJad, o OVIH PO3TSHYTI paHinie.

[lix wac po3B’si3yBaHHS 33424 34 HABCACHOK CXCMOK BAXIHBO, W00 BHKJIAAAY 3aCTOCOBYBAB
JOCIIAHULIBKI METOTW HABYAHHS, MPOONECMHE MOJAHHS, CBPHCTHYHY O€ciay, MO OCODIMBO CTHMYJIIOKOTH
PO3BUTOK MHCICHHA CTyACHTIB. HeoOXiMHO CTHMYIIOBATH CaMOCTIHHICTE PO3NYMIB 1 CYIUKCHb CTYICHTIB,
3a3JaJICTI b TOTYKOUH CUCTEMY IMUTAHb, BIAMOBIIAXOYN HA SIKi, CTYJICHTH CAMOCTIHHO 3HAXOAWIN OU CrIOCOOU
PO3B sI3yBaHHS 33124, 0 OYAC CIIOHYKATH 1X 0 3MIHUCHCHHS PedIeKCii, MEPEOCMUCICHHS BAACHOI JISUTBHOCTI.
Hagitp v THX BHmaakax, KOMH BHKJIAaJad BHKOHYE NCBHHH €TAaNl V PO3B fA3YBaHHI HABYATIBHOI 3ajadi, HoOro
(VHKLIA [ONATae HE B TOMY, 1100 3a0€3MCYUTH NMPABUIIBHE PO3B A3YBAHHA 3aJa4l, a 0O JOMOMOITH VIHEBI V
3aCBO€EHHI coco0Y ii po3B’A3yBaHHs, V JOCATHCHHI IICBHUX HABUANBHUX LiJeH |3, ¢. 84].

BuucHHs 1HQOPMATHYHUX MUCUMILUTIH B TCXHIYHHX KOJCHKAX MAE MPOBOAMTHCA 3 YPaXVBaHHIM
npodeCiiHOi CIPSIMOBAHOCTI HABYAHHSA Ta 0a3yBaTHCAd HA MOCTAaHOBLI 1 PO3B’sA3yBaHHI npodeciiHo-
opieHTOoBaHMX 3amau Ta BukopuctanHi 3acobiB IKT B mpoueci HaykoBo-mocmianoi poOOTH CTYICHTIB.
IMoeHanHs YMOBH 33434, IO PO3B SA3YIOThCS HA 3aHATTAX 3 IHPOPMATUKH, 3 MATCMATHKOIO TA 3 TCXHIYHUMH
JUCIUITIHAMEU BUMArae BiJ CTYJACHTIB HETPAAHULIHHOTO IMIAXOAY A0 PO3B SI3yBAHHS TAKHUX 337a4, HE MPOCTO
3HAHHA JCIKOTo mWabjIoHa [T PO3B A3yBaHHS CTCPCOTHIIHNX 3aBIaHb, 2 CCPHO3HOTO PO3YMIHHS NPOHICHOTO
Marepiany. Bix mpaBHABHOCTI Ail CTYACHTA HA KOXKHOMY 3 CTalliB PO3B SI3YBAHHS 3aJICKUTh NMPABUIbHICTD
OTPUMAaHHUX PE3VIBTATIB, aHANI3 SKUX CIPHIE PO3BUTKY KPHUTHYHOTO MHUCICHHSA, 4 TAKOXK MOTIHOICHOMY
PO3YMIHHIO TCOPETHYHOTO MaTepiamny.

[lepeBaxkna OimpImicTs 3a4a4, MO PO3B A3VIOTHCSA Ha VpokaxX I1HGOPMATHKH, € 33JadaMH Ha
YCBIAIOMJICHHS CTYACHTAMH BJACHOI AisibHOCTI. B Oyap-skiil 3a4a4i peani3yeThCst TOTIYHA MOJCTb TOJaHHS
3HAHb Ta JOriYHUH BUCHOBOK. [1ix yac po3B’A3yBaHHs 3a4a4l BUKIAIAY MA€ MOXKIIMBICTh OA4HTH, SIK CTYACHT
il amamizye, ommcye ii 3a JOMOMOTOK MEBHUX MPABU/I, CTBOPIOE BIAMOBIAHI 3aMUTH IS OACPIKAHHS
po3B’s3ky Tomo. Hobuparoun 3aaaui A1 TPAKTHIHOTO PO3B’ A3yBaHH:, HCOOXITHO BPaXOBYBATH METOIUYHI
BUMOTH JO 3MICTY Ta PO3B’s3yBaHHM 33734 3 iHpopMaTHkH. ICHYIOTP HACTYIHI BHMOTH, INO BHKIHKAHI
0cOOIHUBICTIO OpraHizaiii HaBYaHHS 1HPOPMATHKH: OCHOBHY YaCTHHY HABUATBHOIO MaTeplaly Mae CKIaAaTH
moOy10Ba 1 PI3HOPIBHEBE JOCHKCHHS 1H(OPMAIIHHUX MOACACH 3a7adv, HA IO MAae OYTH OPIEHTOBAHE
BHUBUYCHHS MPAKTUYHUX MHUTaHb, 3MICT 3a7ad4, CKIaTHICTh Ta MPOLEC PO3B SI3YBAHHS NMOBHHHI BiAMOBIAATH
HAcaMIICpeJ BH3HAUYCHUM pIBHAM 00OB I3KOBHX pPE3yabTaTiB; Opu nodOopi 3ajad mae mnepexdadaTHCs
peamizaiiss MIKOPSIMETHHX 3B SI3KIB, IO JO3BOJHTh TIJIHOMIC PO3KPUTH MOMKIHBOCTI 3aCTOCYBAHHS
iHQOpMALIHUX TEXHOJOTIH A0 pPO3B fA3YBaHHA 337ad 3 IHIIMX NPEAMETHHX Taly3cH, 3OiHCHUTH
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MOPIBHAUIBHUM AaHATI3 PI3HOMAHITHUX MIAXOAIB Ta METOIIB PO3B SA3YBAHHA, 3 METOK I1HTCHCH(iKaril
HABYAJTBHOTO MPOLECY AOLIBHO JOOHpaTH 3ajadi Tak, 100 V paMKax BHKOHAHHSI OKpeMoi nabopaTopHOi
poOOTH JJ1sl IEBHOTO BAapIaHTy MEPEXiJ HA BUIMUH PIBCHb CKIAMHOCTI BUMAaraB PO3B sA3yBaHHS HE HOBOI, a
Moaudikaii paHime po3s sA3aHOl 3amavi HIDKIOrO PiBHS CckiaagHocTi. Taka monudikaiis BAMOT Mae
nepeadauaTH MOCIiA0BHE MiABUINCHHS BHUMOT 10 (POpMYBaHHS YMiHb Ta 3HAHb T4 Ma€ OYTH Y3rOJKCHA 3
BIJTOBIJHAM PIBHEM TCOPETHYHOI'O MATEPiay Ta PiBHEM HABYATIBHOI JISUTBHOCTI CTYACHTIB [4, ¢. 97].

Hobip 3amadq 13 pi3HHUX ramy3ed 3HaHb JO3BOME IIMPOKO BAPIIOBATH 3MICT LMX 33434 Ta CTYHIHb iX
CKIaJHOCTI, 10O JA€ MOXKIIUBICTD BPaXOBYBAaTH PiI3HOMAHITHI 1HTEPECH CTYACHTIB 1 PIBCHb iX MiATOTOBKH.
BpaxoByioun HaBeACHI BUMOTH, PO3INITHEMO NMPHKIATU TAKUX 3a4a4, HPU PO3B A3VBAHHS SKHX JOUIIBHO
3aMpPOMOHYBATH CTYACHTAM OPraHi3yBaTH JOCTKeHHs 3a qonomororo I3 GRANI.

3anavya. Maiouu N 0OHAKOBUX eNeKMPUYHUX eNeMeHMI8, MONCHA DIZHUMU CROCODAMI CKIACMU 3 HUX

3’eOnanusa max, wob n eremenmie Oyau 3’ €OHAHI NOCTIO06HO, a NOMIM ompuMani epynu (y Kitexocmi — ) —
n

napanenvno. Cmpym, wo 0aEMbCA MAKUM 3 €OHAHHAM, BUIHAYAEMBCS 30 (POPMYIOIO!

7= Nne ,

NR +n’r
de € — eneKmpopyWitiHa Cuia 00OHO20 efeMeHmd; ¥ — 1020 6HYMPiuHiti onip; R — 306HiuHili onip.

Busnauumu, npu axomy snavenni n bamapes oae natibineuwinii cmpym (e=4 B).

3acrocysanns [1113 GRANI B x04i po3B’si3yBaHHS A03BOJISIE 3POOUTH JIAIOT CTYACHTA Ta BUK/IaAa4a
OipIn goctynHEM Ta eBpucTaHuM. Kpiv Toro B GRAN] nepeadaueHo BBEACHHS 1 0JHOYACHE ONCPYBAHHS
B mporpami JeB’atbMa mapametpamu P1l, P2, ... P9, mo BigkpuBae HOBI MOXKIHBOCTI I peamizauii
JOCILIHULIBKOTO HABYAHHSA.

Jis po3B’si3yBaHHS JaHOI 3aqadvi HEOOXIMHO, 3HAWTU NPH SKOMY 3HA4YCHHI 1 QyHKuis [(n) HaOyBae
MAaKCHMAaJIbHOTO 3HAUCHHA. TaKko) MOXKHA 3alpOINOHYBATH CTYACHTAM NPOBECTH JOCTIKCHHS, B SKOMY
JiOpaTH 3HAYCHHS KUIBKOCTI MOCIJOBHUX CJICMCHTIB /1 Ta 3arajbHOI KUJTBKOCTI CJACKTPUUHHUX CICMEHTIB N
JUId Pi3HUX 3HAYCHb OMOPIB R Ta 7 NMPH MAaKCUMAIbHOMY 3HAYCHHI [(n) Ta 3BCPHYTH VBary, IO Take

JOCTIUKCHHS Mae BHPOOHMYE 3HAYCHHSA B CICKTPOHILI NPU BH3HAUCHHI KOH(pirypamii eneKTpudHHX
CIIEMEHTIB T4 Yac NoOYA0BH OYAb-IKUX MIKPOCXEM.

Jns OlnpInl HAOYHOTO MOJAHHS YMOBH 33Jadvl 3alpPONOHYEMO HACTYIHY CXEMV JJIS BHUIAAKY, KOIH
n=2, N=6 (puc. 3):

o
Puc. 3

Hus pos3s’szysanas 3agadi B GRANI wHeoOxigHO BBeCTH OQYHKINK Y HACTYIMHOMY BHIVISIAL
Y(X)=P3*X*4/(P3*Pl+ X "2*P2) Ta uusxom pocihimkeHas 3a gomomorord GRANI  BcraHoBuTH,

3HAUCHH! KOeQiUieHTIB R,7, N . I KOXKHOTO 3 TapaMeTpiB BKA3aTH HEBIA €MHI Mexi. 3MIHIOKOYH MOCTI A0BHO
3HAYCHHS KOKHOro 3 mapamerpi Pl, P2, P3, cmix sHaiitm 3HaueHHS BIAMOBIAHUX Koe(iieHTiB. Skimo
OTPHUMAHI 3HAYCHHS 1 Ta N HE LI, TO CJIiA B3ITH HAWOIMKYI 10 3HAWACHMX 3Ha4YCHb i yuciaa. HeoOxixHo
JOCTIINTH, TS SIKHX 3HAYCHDb R Ta  CYTTEBO 3MIHIOETHCS 3HAYCHHS HAWOLIbIIO] cruiu ctpymy /(n) (puc.4).

dafin  OB'exT BunpasnenHa [padic Onepauil ?
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B mpomeci po3s’A3yBaHHS BAKIWBO MPABHIBHO IHTCPIPETYBATH OTPHUMAHI pPE3YIbTaTH Ta
y3arajibHUTH iX, TOMY MPOMOHYEMO CTYACHTaM O(opMuTH iX y BUrISAl TaONUIl (3aCTOCOBYIOUH TCKCTOBHI
abo TaONMUYHUH peAaKkTOp OMpPALIOBAHHS JAHWX), OOHPAOYN TUTBKU Ti PE3YJIbTATH, MPH SKHUX BiIHOLICHHS

N .
— € LIUIC YHCTI0.
n

Ha ocranHpoMy eTami ZOCTiKCHHS AOLIIBHO 3aMPONOHYBATH CTYACHTAM BH3HAYMTH 32 OTPUMAHHMHU
pe3yabTaTaMy, MPU SKUX 3HAYCHHSAX OMOPIB R Ta 7 KIMBKICTh BapiaHTIB VTBOPCHHS 3 €AHAHHA Oyne
HaHO1MbIIOK0.

B mporueci noiykoBo-A0CTIAHAIBKOI AISIIBHOCTI Y I0CKOHATIOIOTHCS JOCTIAHUIIBKI YMIHHS CTYICHTIB,
mo nepeadavae BMIHHS MPOTHO3YBATH KIHIECBHH pe3ynbTar pPoOOTH, 3HAXOAWTH TEBHI 3aKOHOMIPHOCTI,
JOCTIUKYBATH iX HA OCHOBI BHCYHYTHX TiNTOTE3, IEPEBIPATH TMOTE3H, BUKOPUCTOBYBATH A JOCTIIKCHHS
mporpamHi 3acolu Ta iH.

[Ipuxnagsa cOpSAMOBAHICTE MaTepiany JO3BONHUTh MOCHINTH MUKIPECAMETHI 3B S3KH ,.Qizuka —
Maremaruka — iHpopMatuka’, 3a0e3MCUUTH MABHUIICHHS BHYTPIIIHBOI  MOTHBAIi  CTYACHTIB,
IHTCHCU(DIKYBATH MPOIECH 3ACBOEHHS HABYANIBHOTO Matepiamy. Po3B’si3yBaHHS NPUKIAAHUX 334ad B
MpOoLeCl HABYAHHS JO3BOJIAE PEati3yBaTH Taki AUJAKTHYHI (YHKIII, SIK HABYAKOUA, BUXOBHA, PO3BHBAIOYA,
KOHTPOJIIOI0UA.

Heo6xigHo 3BepHYTH yBary CTYICHTIB Ha T€, WO MOHATTA (YHKUIi BIAITpaE BKIHBY PONb B
MaTEMaTHYHUX omucax 0aratboX (PI3HMYHHX, XIMIYHUX Ta 1HIOWUX MPOLECIB, 4 BEIHUKA KITBKICTh TCXHIYHHX
3a1a4d 3BOAMTHCS A0 PO3B A3YBAHHA 3aJa4 Ha eKCTpeMyM. ToMy 3 MeTor0 (OpPMYBaHHS Ta PO3BUTKY
KPHUTHYHOTO MHCICHHS CTYACHTIB HCOOXITHO MPHILTATH OCOOIUBY YBary poO3B SI3YBAHHIO TAKOTO THITY
3a7a4 Ta 3BEPTATH yBary Ha 3a1adi BUpoOHU4oro 3micty. Ilpn BuBUCHHI 1HPOPMATHIHUX JUCIMILTIH MOYKHA
3HAWOMHUTH CTYICHTIB 3 MOJC/SIMH, 33 JOMOMOTOK) SIKUX OIMHUCYIOTBCS PEaabHI BHUPOOHUYI MPOLICCH.
BuxkopucranHs HaBUaJTbHUX 334a4 BHUPOOHHYOTO 3MICTY JAO3BOJSIE CTYACHTAM OBOJIOAITH OLIBIIO
KITBKICTIO HABHYOK 1 YMiHb, HCOOX1ZHUX (DaxiBLEBI Y CY4aCHOMY BUPOOHHIITBI.

PosrnsHemo mpukiamu 3agad, nos s3anux 13 temamu | JluHamigxi cucremu” ta ,,QOCHOBH TEOPIi
pizaHHs", 110 BUBYAKOTHCS CTYICHTAMH, sIKI HABYAIOTHCS 3a HampsiMamu ,,MamuHoOyaysanss, , [H:keHepHA
MeXaHika , ,,3BapIOBaHHS Ta iH.

3agaua. B npoyeci 00pobxu Oemani CKIAOHOT (POpMU epuitHd Pi3ys PYXanacs 3 MOYKU x =a 00 MOYKU
x=b 3a mpaexmopicto y=ksin(cx)—d. Busnauumu mouxuy, 6 aKux weuoxicms pisanH, o GUSHAYAEMbCA

sanexcuicmio V =2|y|, 6y0e maxcumansnoro. Obuucienns UKOHAMIL O HACHIYNHUX SHAYEHDb!

2r
c=—;a=3;b=9;d=5; k=1;
3
Vs 1
c=—;a=10; b=30; d=3; k=—;
5 4

c=7x; azi; b=1;,d=10; k=3.

Ha novatky po3B’sa3yBaHHs JAHOI 3a4a4l CTYACHTaM HEOOXIAHO MPUrajaTy, M0 MIBUAKICTh PI3aHHS —
JOCHUTh BAXKJIMBA BEIMYWHA B MPOLEC] 0OpOOKH 3aroTOBKH, TOMY IO CaM¢ BIA L€l BEIMYHHH 3aJICIKHUTH
saxicTe oTpuMmanoi aetanmi. LIBuakicTh pizaHHS TaKOXK 3aJCKUTh BIA MaTeplaiay, 13 SKOr0 BUTOTOBJICHA
JeTab. Ipu poOOTi 3 OLIBII KOPCTKHMH Ta IIOPCTKUMH MaTtepianaMi HOTpiOHA MEHINA IMBUAKICT Pi3aHHS,
1 HaBnakH. Takox HEOOXiJHO COHYKATH CTYACHTIB OO PO3AYMIB MPO 30BHILIHIA BUTJIAA ACTAMI: SKIIO MOBA
Hae mpo oOpoOKy 3a JOTOMOTOKO PI3LL, TO ACTAIb, O 0OPOOIISETCS, MAE BUTIISLI Tina 0OCPTaHHSI.

Ha mwHactymHomy ertam mnpomnoHveTbess mMmoOyAyBaTH (YHKLIOHANBHI 3amexHOCTI  V(x) [us
MPOMOHOBAHUX 32 YMOBOIO 3a4advi 3HaueHb 3a gonoMororo GRANI Ta Bu3HaunTH A KOKHOro rpadika
3HAYCHHS x , OpH AkuX QVHKUIA V(x) HaOyBae HaMO1MpIIOro 3Ha4YeHH: (pHc. 5).

MinX=-10.26 Max¥=26.25
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Jam nponoHyeMo CTYACHTaM JOCHiLAWTH, K OyAe 3MIHIOBATHCh 30BHIIIHIN BUrasia rpadika B
3aJIC:KHOCTI BiJ 3HAYCHHS KyTa ¢ HAXHIy MOBEPXHI, IIO O6pO6J'I$I€TbC$I 3BCPHYTH YBAry, IO 3HAUCHHS C
BIJIOBIAAa€ 3HAYCHHIO KIBKOCTI MEPi0AIB IOBTOPCHHS Ha Ipadiky Ta PiBHIO CKIATHOCTI ACTAI.

Ha nactymHOMYy ¢Tami HCOOXIAHO BIAZHAYWTH, MO &k — KOC(DIIIEHT, IO 3AJCIKHUTh BiA LIBUAKOCTI
MOJABAHHS PI3Ls, TOOTO MEPEMILICHHS IHCTPYMEHTY 32 OJWUH OOCPT INMHHACII; 3BCPHYTH VBAary Ha
3aJIC)KHICTh MUK 3HAYCHHAM LBOTO KOC(iLi€HTA Ta BUTIAI0M MOOYJ0BAHOTO Tpadika: YUM MCHIIE 3HAUYCHHS
koediuieHTa, THM OibIIe OOCPTIB BUKOHYEThCS MINMHACAEM Ha 1 MM (ammmiTyaa rpadika MeHIIa).

Ha octannpoMy eTami 3BepTaeMo yBary Ha BiIXWICHHS rpadika BiTHOCHO oci OUX B 3al€KHOCTI BiX
HOMIHAJIBHOTO PO3MIPY d .

ITigBoasun MACYMKH MPOBEACHOTO AOCIKCHHS, HEOOXITHO HATOJOCHTH HA TOMY, IO ChOTOJHI
MOCUTIOETHCS  3araJbHOOCBITHS PONb MATCMATHKH Ta 1HPOPMATHKH, iX NPUKIAAHA T4 MOJITCXHIYHA
CIPSIMOBAHOCTI, IO B CBOI YCPry MOTPEOYE CBIAOMOTO 3aCTOCYBAHHS MATEMATHYHUX METOMIB Ta 3acO0iB
IKT ans po3s’a3yBaHHS 33024,

Po3p’a3yBanHg 33724 BUPOOHMYOro 3MICTY 3a JOMOMOTOK KOMII IOTEpa copuse (GOpMyBaHHSI V
CTYACHTIB BMiHb Ta HaBu4OK 3actocoByBard IKT B HaykoBo-gochigHiil pobOTI MpH MiATOTOBLI KYPCOBHX 1
JUIUIOMHUX POOIT, B PpoOOTI CTYACHTCBKUX HAYKOBHX TYPTKIB, TOTYE CTYACHTIB A0 BHKOPHUCTAHHSI
KOMIT FOTEpHOI TEXHIKM B MaWOyTHIH MpodeciHHOi AiAMBHOCTI Ta OO MOJANBINOI CaMOOCBITH B ramysi
1HQOpMALIHUX TEXHONOTiH. AKTHBHA Vy4YacTh CTYACHTIB y PO3B A3YBaHHI MONIOHHWX 3aJa4 CTBOPIOE
MMO3UTUBHUIA TICHUXOJIOTIYHUN HACTPIN, IO MAa€ BEAMKEC BUXOBHE 3HAaucHHS. CTyJacHTH Oavarh peasibHe
3aCTOCYBAHHS METOAIB 1H(POPMATHKH, 110 CIIOHYKYE 1X 10 AaKTUBHOT'O BUBYCHHS II€] AUCIIUTUTIHU.

@dopMyBaHHS CHCTCMH 3aJa4 HA OCHOBI MDKIPEAMETHHX 3B fA3KIB CIpPHS€E OLTbII TTHOOKOMY
3aCBOEHHIO 3HAHB, (bopManOBaHHIo HAVKOBHX TMOHATH 1 3aKOHIB, (POPMYBAHHIO HAYKOBOTO CBITOITIAAY,
PO3YMIHHS CYTHOCTI B32€MO3B’ SI3KIB SBUII V IPUPOJI 1 CYCIIIBCTBI, VIOCKOHAICHHIO HABYATIbHO-BUXOBHOT'O
mpouecy. KpiM TOro po3s’sa3yBaHHS TAKWX 33424 CHPHSE MABHIICHHIO HAYKOBOTO PiBHA 3HAHb CTYACHTIB,
PO3BUTKY MUCJICHHS Ta TBOPYHUX 3MI0HOCTCH.

B mporieci po3s’si3yBaHHs MOAIOHNX 33134 CTYACHTH BYAThCS 1HAYKTUBHO 1 ACIYKTHBHO MHUCJIUTH T
yac aHami3y Ta AOCITIIKEHHS 3a7ad, Pe3y/bTaTiB ONMPALIOBAHHS JAHUX, NPOSBIATH BHBLKCHICTH A000OPY
OKpeMHX Il Ta omepauiii, MEPCHOCHTH 3HAHHS T4 HABUYKH POOOTH Y HPOOIEMHO-TIOIIYKOBY AiSNTBHICTS,
3aCTOCOBYBATH 3HAHHS 3 IHIIMX MUCLUIUIIH, OaquTH OO €KTH 1 SBUINA Y LLIICHOCTI, B3AEMO3B SI3KaX,
OLHIOBATH PE3YJIBTATH CBOEl AISIBHOCTI Ta BHOPABIATH AOMYIICHI MOMUNKH TOIIO, TOOTO (hOPMYIOTHCSI Ta
PO3BHBAIOTECS CAME Ti BIACTHBOCTI, IKHMH 1 XapaKTCPU3YEThCS KPUTUIHE MHUCTICHHS JTFOAUHH.

Omxe, A peamizanii METOAUKN PO3BHTKY KPUTHYHOIO MHUCJICHHS B MPOLCCl HABYAHHS 1HQOPMATHKH
HEOOXITHO:

— BHUKOPHUCTOBYBaTH (OPMH PO3rOPTAHHS MipPKYBaHb, IO CIPHIE PO3BUTKY KPUTHYHOTO MHUCICHHI,
OCKI1JIBKH, posropratoum Xizx BIIACHOTO MipKyBaHHH MPHU MOSICHEHHI MaTepiany, BI/IKJ‘Ia,Z[a‘{ 3 OJHOTO OoKy
AKTUBHO CIIPHSIE BUHUKHEHHIO BHYTPILIIHBOTO J1ANOTY V CTYACHTIB;

— KYJIbTHBYBATH JIalor BHKIQJauya Ta CTYACHTIB B HABYAHHI, SKHH € OCHOBHUM HPHHOMOM
3acTOCYBaHHS peduiekcli V CTYACHTIB, OCKUIBKU PO3IJISA CHOCUHiadbHO HiOpaHuX 1 cq)opMynLOBaHHx MUTaHb
MPUBOIHTE JI0 yCBl,Z[OMJ'IeHHH CTYACHTAMH HpO6J'I€MHOl chyauu 1 MOTHMBYE A0 TOWIYKY PO3B SA3yBAaHHSI
3a7advi, MPoOTe A1 CAMOCTIHHOT poOOTH CTYICHTIB HEOOX1AHO BIABOJUTH JOCTATHBO YaCy;

— BUKOPHUCTOBYBATH CHCTEMY 33Ja4 HA OCHOBI MDKIPCIMCTHHX 3B S3KiB, [0 NPU3HAYCHI IS
(dopMyBaHHS 1 PO3BHUTKY KPUTHYHOIO MHCICHHSA, OCKUIBKH iX PO3B A3VBaHHSA CHOHYKVE CTYICHTIB
aHami3yBaTH XiJ BIACHUX 1 YY)KHX OYMOK IPH PO3B’fA3yBaHHI 3aJa4, IIVKATH 1 3HAXOOUTH ¢(ECKTHBHIIII
BapiaHTH PO3B I3YBAHH!, YCYBATH IOMUJIKH B MIPKYBaHHAX, MOJCTIOBATH CHTYALl] Ta 1H.

[IpoBeaeHe AOCHIMKCHHS HE NPETCHAYE HA OCTATOYHE BHUPIMCHHA mpodieMu (OpPMYBaHHA Ta
PO3BHTKY KPHTHYHOT'O MHCICHHS CTYACHTIB V TMPOLECI HABYAHHSA I1H(OPMATHKH Ta CBIIYUTE PO
HEOOXIZAHICTh BH3HAYCHHS HANPSAMKIB MOAATIBINNX JOCTIIKECHb 3 METOK PO3POOKH Ta BIPOBAIKCHHSI
HABYATbHO-METOUYHOTO KOMIUICKCY 3 1H(QOPMATHYHUX AMCLUMUILIIH A1 CTYIACHTIB TEXHIYHHX KOJCIKIB 3
VpaxyBaHHAM BHUMOT 1HQOPMALIHHOTO CYCITiNbCTBA 4O M ATOTOBKH MAWOYTHIX TEXHIKIB.
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Mepuyx JIJ.
Crapmmii BUKTaga4q
[Nepescnas-XMenpHUIBKUH Aep:kaBHUH yHIBepcuTeT iMeHi [ puropis Cxosoponu

KpuTepii Ta noka3HHKH roTOBHOCTI Mai0yTHIX BUHTEJIIB TEXHOJIOTii J0 BHKOPHCTAHHS 3aC00iB
NPHKJAAHOI iHPOpPMATHKH y cBOili npodeciiiniii AisnbHOCTI

Indopmarmzamiss Ta  KOMITHOTEpH3aLis OCBITH  3YMOBTIOKOTE  HEOOXITHICTE  BIPOBAIKCHHS
iHpopMauitiHo-komyHikaniianx Texnomnorid (IKT) y Hapuamsamii npouec. OcoOauBo HEOOXITHO 30CEPECIUTH
yBary Ha MIATOTOBII MCAArOTIYHUX KaJpiB, SKI MarOTh BOJIOMITH 3a3HAUYCHHUMH TCXHOJOTISIMH Ta
3acTocoBYBatH ix y mpodeciiiii misbHOCTI. OAHUM 3 PeaTbHHUX ILISXIB MABHINCHHS SIKOCTI TPodeciHHOT
MATOTOBKH MaWOyTHIX (haxiBLiB, AKTHUBI3ALli HABYAJIBHO-ITII3HABAIBHOI 1 HAYKOBO-AOCIIAHOI AISUIBHOCTI
CTYACHTIB, PO3KPUTTS IXHBOTO TBOPYOrO MOTCHINATY, 30UIBIICHHS POJII CaMOCTIHHOI Ta I1HAMBIAyaIbHOI
poboTH € po3po0Ka 1 BOPOBAMKCHHS B HABYAJIBHUH MPOLICC BUINUX HABYAIBHUX 3aKJIAAIB KOMIT FOTCPHO-
OPIEHTOBAHMUX MCTOAMYHUX CHCTEM HAaBYaHHS (PaxOBHX MUCLUIUIIH, B OCHOBY SKHX MOKIAACHO MPHHLMITA
HCAHTArOHICTHYHOTO BOYAOBYBAaHHS HOBHX 1H(OPMALIHHO-KOMYHIKAIIHHUX TCXHOIOTIH B MIFOY1 TUAAKTHYHI
CHUCTEMHU, TAPMOHIHHOTO TIOEAHAHHS TPAAULIHHAX Ta IHHOBALIHHUX MEAArOTTYHUX TEXHOIOTIH [ 15].

Tomy cpOrogHi € axTyaupHUM (POPMYBaHHS TOTOBHOCTI MaOYTHIX BYMTENIB TEXHOJOTIH IO
BHUKOPHUCTaHHA 3aco0iB npuknagHoi inHpopmMaruku y npodeciiibii AiIbHOCTI.

[Mutanasamu GopmyBaHHI TOTOBHOCTI MaiOyTHIX BumteniB A0 3actocyBaHHd IKT B pizHuii uwac
pocmmkysaniu B.M. I'myuikos, A Il €pmos, M.I. XKannak, M.IL Jlamuuk, O 1. Mam6un, B.M. Monaxos,
HB. Mopze, H.C. Pamcekuii, C.A.Pakos, 3.C.CeiinameroBa, C.0.Cemepiko, €. M. CmipHoBa-
Tpubyneceka, H0.B. Tpuyc Ta in.

[IpoTe, aHami3 NICUXONOrO-NEAATOTiYHOL TITEPaTypH MOKA3aB, IO Y BU3HAYCHHI HOHATTS Ta CTPYKTYPHU
rotoBHOCTI ctyaeHTiB a0 BukopuctanHs IKT icHyrote pisHi miaxoan. KpiM Toro, He Habyna Hane KHOI yBaru
npodaeMa rorosHOCTI A0 3actocyBanHs IKT cave MalilOyTHIX BUNTETIB TCXHOIOTH.

IMonsTTst “roTOBHICTE” € MPEAMETOM MOCITIDKCHHS SK MEAaroriB, Tak 1 mncuxosoriB. OcraHHi
PO3IISLAAIOTh TOTOBHICTh SIK I[UICCIIPSIMOBAHY OCOOMCTICTh (DaxiBIlM, IO BKJIKOYAE HOTO IMCPCKOHAHHS,
MOTJISIAW, CTABJICHHS,, MOTHBH, IMOYYTTS, BOJBOBI Ta IHTCICKTYalbHI SKOCTI, 3HAHHS, HABWUYKH, BMIHHS,
yctanosku [10].

P.C. I'ypin |3] BU3HAuUa€e rOTOBHICTP MAaWOYTHBOTO BYHTEIS MO 3aCTOCYBAHHS 3aCOOIB NPHKIATHOL
iH(popMaTuku v mpodeciiiHild JIANBHOCTI K 1HTETPOBAHY SKICTh OCOOHUCTOCTI MalOyTHHOTO BUUTENS, IO
BHSIBISIETbCS, IMO-TIEpPINC, B IMIABHIICHHI MPOAYKTHBHOCTI MHCJICHHSA, PO3BHTKY IIaM ATi, HABHYOK,
po3MMpeHHi 1 mornmubIeHHI 3HaHb 3a momoMoror BukopuctanHa 3acoOiB IKT; mo-gpyre, B HazanHi
MOKJIUBOCTI oOuparu CmocoOH MiM, 3AIHCHIOBATH CAMOKOHTPOJb 3a BHUKOHAHHIM BJIaCHUX [MIH Ta
MPOTHO3YBATH NIISXH MiABHIICHHS NPOIYKTHBHOCTI poOOTH v mporeci iHhopMaTHzaii mporecy HapuaHHS.

Ho cucteMy KOMIOHEHTIB MPOoQeciiHOI TOTOBHOCTI BUMTENIB OO 3aCTOCYBAaHHS 3ac00iB MPHKIATHOI
iH(popMatuku v HapuaneHOoMy mpoueci P.C. I'ypin [3] Bkiroyae Taxi: aganTHBHO-MOTHBALIWHHIN, IITIAHOBO-
3MICTOBHH, OpraHi3aiiiHO-KOOPAUHALY HHHH, KOHTPOJIIOBAIbHO-OLIHHUH KOMITOHCHTH.

Hayxosii .M. Bormanosa, M.O. Jleiiboscrkuii, I'H. UycaniTiHa Ta iH. meAaroridyHy TOTOBHICTh
MaOyTHIX BYHTENIB M0 BUKOPHUCTAHHS KOMIT IOTCPHUX TEXHOJOTIH TPaKTVIOTh K IHTCTPATHBHY SKICTh
OCOOHCTOCTI, OCHOBY SKOi CKJAaJAlOTh TPU OCHOBHI KOMIIOHCHTH. MOTHBAILIMHUH, OLIHOYHUN Ta
onepauitinui |1, ¢.89-91]. MotuBaniiiHiii KOMIIOHECHT O3HAYAE YCBIAOMIICHHS 3HAYYINOCTI KOMIT IOTCPHOL
OCBITH, PO3BHHCHI IM3HABaIbHI, mNpodeciiHi MOTHBH Ta IHTEPECH OO0 OpraHizamii Ta VIPaBIiHHA
KOMIT FOTepHU3aLi€r0 B KO Too. OMiHIOBAIBHAN KOMIIOHCHT XaPaKTCPH3YETHCS HASBHICTIO HEOOXITHOTO
00’eMy TCHXOJOTO-NICAArOTIYHUX T4 CHOCLIATBHUX 3HAHb BIXHOCHO BHKOPHUCTAHHS KOMIT IOTCPHHX
TEXHOJOT1H B podeciiiHii AismpHOCTI. OnepaniiHHI KOMITOHEHT XapaKTePU3YEThCs HASBHICTIO HEOOX1 THUX
3arajibHO MEAArorivyHUX Ta CICLIATBHUX VMiHb Ta HABHYOK BHKOPUCTAHHS 1HQOpPMALiWHUX TEXHOIOTIH mia
yac podotu 3 yunsmu [ 1, ¢. 89-93].

OT3ke, TOTOBHICTD — LIC BHYTPILIHIHM CTaH (3JATHICTB), IO € 03HAKOK mpodeciiiHol kBamdikaii, a
TAKOK PE3YJIBTATOM LIICCIPSIMOBAHOI M ATOTOBKH.
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