Cepia 3. Dizuxa i mamemamuka y euuyiii i cepeoniii wikoni

Cunenox I. A. Ouyenka unmenneKmyanbHvIX yMeHUll CHYOEHMOE BbICUIUX AZPAPHBIX YUEeOHbIX
3aeedenuil

B cmamve ooxazana akmyanbHOCmb GOPMUPOBAHUS UHINELNEKMYANbHBIX YMEHUll OYOYWUX azpapues.
Buicokuii yposenv pazsumusi uUHMeNIeKMYaibHbIX YMEHUI CREeYUATUCIO8 AZPAPHO20 CEKMOopa 6 COYemaHuu
CO CReYUANbHBIMU 3HAHUSAMU MOJICEm 2apanmupo8ams CMpeMUmenbHoe pa3eumue ceibCko20 X03aUcmed u
Cnocobcmeo8amsb HAX0HCOEHUI0 HOBLIX NOOX0008 K PeUeHUI0 8AJICHbIX 80NPOCO8 co8pementocmu. OOnou u3
2NABHBIX 3A0AY COBPEMEHHOU BbICUlell WKOAbl SGIAEMCA BOCNUMAHUE UHMELIeKMYAIbHO PA36Umot
JUYHOCMUY, CHOCOOHOU K CaMOOOPA306AHUI0 U  CAMOCOBEPUICHCINBOBAHUIO. A8mop yKkasvieaem Ha
HE0OX00UMOCTb POPMUPOBAHUSL U PA3GUMIUSL UHINELTEKIYATbHbIX YMEHULl CMYOeHmMOo8 8 npoyecce uzy4eHus
sviculeli. Mamemamuxu, 6edb OauHAsl Y4eOHAs OUCYUNIUHA SIGNAemCsl CPeOCMEOM HNO8bluleHUs 00uje2o
VPOBHA 00pA308AHHOCMU TUYHOCMU U CHOCODCMEYem UHMELIeKMYalbHOMY pa3eumuio. B uccredosanuu,
NPOBEOEHHOM C YeIbl0 OYEHKU UHMELIEKMYATIbHbIX YMEHULl CIYOeHmO08 AZPapHbiX 8Y308, NPUHSIU yHacmue
93 cmyoenmos I xypca BHAY u 108 cmyoenmos [ xypca HYbBull Yxpauuwvi. Haubonee sadichvle
UHMENIEKMYATIbHbIE YMEHUsT 8 NPOYeCCUOHANLHOU OesTMEeNIbHOCMU N0 MHEHUIO CMYOeHMO8-A2POHOMOS.!
ananus, vloesienHue 21asHo2o u npocHosuposanue. Cmyoenmol, uzyuaiowue 2e00esuio, y0elicoeHvl, Ymo 6
b6yoywell npogeccuorarbHol OesimenbHoCmu 6 OObUell CMeneHu UM NOHAOOOUMCSL CAe0VIOuUe YMeHUsL:
aHanus, cucmemamuzayus, evloesieHue 21a6HO020 U MOOeIuposanue. Yaepenvl 6 nepgoouepeOHocmu maxKux
UHMENIEKMYAbHbLIX — YMEHUll  KaK — @blOeleHUe  2lA8HO20,  AHAAU3,  KOHKpemusayus U  YMeHue
ApeyMEeHmuposams U O0OKA3bIBANb VIMBEPHCOCHUs CTYOeHMbl U3yyawue cado8o-napKosoe X03sucmeo.
Beneocmeue npogedennoeo uccnedosanus mvl yoeounucs, Ymo cmyoeHmul CKIOHAOMCA K MHEHUIO, CO2TNACHO
KOmopomy 6 npoghecCUOHATbHOU OessmelbHOCMU PAOOMHUKA AZPAPHO20 CEeKMopa NepeooyepeOHbIMU
UHMENIEKMYATbHLIMU YMEHUAMU AGTISLeMC sl AHAIU3 U GblOeNIeHUE 2TIAGHO2O0.

C Hawell moyKu 3peHust, yKa3auHbvle UHMELIeKMYanbHble YMEHUs POPMUPYIOMC U PA3GUBAIOMCS 6
npoyecce uzyueHus: gblcuiell Mamemamuxu.

Knrwouesvie cnosa: cmyoenmol, azpapuu, uHmMeIeKm, UHMeIeKmyaibHble YMeHUsl, OYeHKd, AHAIU3.

Silenok G. Estimation of intellectual abilities of students of higher agrarian educational
establishments

The article shows the topicality problems developing intellectual skills of agrarian students. It
revealed the need for the formation and development of intellectual skills of students in the study of higher
mathematics, because this training course is a means of raising the general level of education of the
individual and promotes intellectual development. We systematized literature of sources and studied the
components of these skills. It was also made an assessment and analysis of intellectual skills of students in
higher agricultural education.

Keywords: students, agrarians, intellect, intellectual skills, evaluation, analysis.
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POJIb BUBYEHHS TEOPETUKO-TPYIIOBOI'O MIJAXOAY JO 'EOMETPII
Y HPOLECI HABYAHHS CTYAEHTIB ®I3UKO-MATEMATHYHHUX
CIIEOHIAJIBHOCTEH BH3

Y cmammi po3kpuma ponb 6uueHHs i 00CIONHCEHHS MeoPemuKo-2pyno8o2o nioxo0y 0o ceomempii y
npoyeci HaguauHs cmyoeHmis @izuxo-mamemamuunux cneyianvnocmeti BH3. Ilpoawnanizoeana icmopis
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NPOHUKHEHHST MeOPemuKo-2pyno8o20 MUCIEHH Y (Di3uKy, y K8AHmMosy meopilo I K8AHMO8Y MeXAHIKY,
Kpucmanoepagiio, icmopis possumxy meopii epyn i meopii 306padcensv. Posenanymi pizui xpumepii
Kkracugpikayii epyn. Onucani 6udu 2pyn, ix 61ACMUBOCmi ma HABEOeHi NPUKIAOU IX NPAKMUYHO2O
3aCcmocy8aHHs.

Knrouosi cnosa: epyna, meopemuxo-epynosuii nioxio, kiacugixayis epyn, ceomempis, (izuxa, meopis
2pyn, meopis 300padicens, iHgapianm, 2eomempuyne nepemeopeHHs.

Benuke 3HaueHHs Ui po3BUTKY reoMeTpii Mana “EpiaHreHceka mnporpama’, 3aporoHoBaHa
@enikcom Kunerinom y 1872 p. B nekuii “TlopiBHANBHMI OIS HOBITHIX T€OMETPHYHHUX
JIOCJTIJDKEHB’, SIKa BCTAHOBHJIA TEOPETHKO-TPYTMOBHH MiAX1J O T€OMETpii, 32 SKUM T€OMETPIs €
HAyKOI0, IO BHMBYA€E BJIACTUBOCTI MPOCTOPY, I1HBApiaHTHI IOJO 3aJaHOI B HBOMY TIpyNu
nepeTtBopeHb. BimnosimHo g0 “Epmanrencekoi mporpamu” . KneiHa, reoMeTpUYHHMHU
Ha3WBAIOTHCS Ti BIACTUBOCTI Giryp mpoctopy E 1 moB’s3aH1 3 HUMU BEJTMYUHHY, SIK1 € IHBAp1aHTHUMH
(He3MIHHUMH) BiTHOCHO KO>KHOT'O TIEpETBOPEHHS 3 AaHoi rpynu G 1 sKi, TAKUM YHHOM, OJTHAKOBI Y
BCix G-eKBIBAJICHTHUX (ITyp.

Sk mokaszaB aHaji3 HayKOBO-METOJHMYHOI JITepaTypH, 3aCTOCYBaHHS TEOPETUKO-TPYHOBOTO
MiIXOAY 10 BUBYEHHS T'e€OMETpil Ui pO3B’s3aHHS MpoOJieMU opraHizaiii sSKiCHOI HaBYAIBHOI i
HAyKOBOI JiISUTBHOCTI CTYJICHTIB Y BHIIIN IIKOJI Ta Y HAOIMKEHHI HOTO 10 BUKJIAIAHHS MIKIJTHHOTO
KypCcy TeoMeTpii € OJHI€I0 3 HaWBAKIMBIIIMX CKIAAOBUX MpodeciiHO-Neqaroriynoi miAroToBKU
MaiOyTHIX BUMTENIB MaTeMaTHKH, (i3UKU Ta iHPOPMATHUKM, MPO WLIO CBIAYATH JOCIIJHKEHHS
akanmemika  A. H. Koamoroposa, npodecopin JI. C. AranacsiHa, A. Jl. Anekcanaposa,
B.T. bontsackoro, B. ®@. Karana, O. B. MantypoBa, A. B. IloropenoBa, II. M. Epaniena,
I. M. frmoma, 3. I. Cnenkanb, M. B. TIpansoBuTOro Ta iHIImX.

Meta cTtaTTi ToJIATa€ y PO3KPHUTTI POJII BUBUEHHS 1 JOCTIKCHHS TEOPETHUKO-TPYIOBOTO
MiAXOMy 10 TeoMeTpii y Tmpoleci HaBYaHHS CTYACHTIB (DI3MKO-MAaTeMaTHMYHHX CIelialbHOCTEH
BH3; ananisi icTopii MPOHUKHEHHS TEOPETUKO-TPYIIOBOTO MUCJICHHS Y (i3HKY, Y KBAHTOBY TEOPIIO
1 KBAaHTOBY MEXaHIKY, 1CTOpii pO3BUTKY Teopii rpyI 1 Teopii 300paskeHb; o3Il Pi3HUX KPUTEPIiB
knacudikamii Tpym, a came: B 3aJIeKHOCTI B KUTBKOCTI €JIEMEHTIB MHOXXHHH (TOYHIIIE, Bif ii
MOTY’>KHOCT1) — CKIHY€HHI, HECKIHYEHH] AUCKPETHI, HEMEPEPBHI 1 3MilIaHI HEMEpepBHI TPyMH, 3a
IHIIMM KPHUTEPIEM: ITUCKPETHICTh a00 HEMepepBHICTh, OMHUCI BUAIB TPYM, iX BIACTUBOCTEU Ta
MPAaKTUYHOTO 3aCTOCYBaHHSA, a caMe: 3aCTOCYBaHHSA B CIELiajlbHIA Teopii BiIHOCHOCTI, fKa €
MEBHOIO “TEOMETpi€r0”, M0 BHWBYA€ I1HBAapiaHTU Tak 3BaHoi “rpymu JlopeHma”, 1 BuUMarae
OJTHAKOBOTO BHMpaK€HHS (I3MYHMX 3aKOHIB B PI3HUX CHUCTEMax KOOpAMHAT (BIAJNIKYy), B SKIH
BUBYAIOTHCS Ti BIACTHUBOCTI (iryp, sIKi OJTHAKOBO BUPAXKAIOTHCS B PI3HUX CHUCTEMax KOOPIHMHAT;
JOCTIIPKeHHI CXeM MPAKTUYHOTO0 BUKOPHUCTAHHS Teopii rpyn B aToMHii (i3ulll 1 kpuctanorpadii, B
MaTeMaTUYHUX METO/ax Cy4yacHOl (Di3MKH JJs CTYJCHTIB (pi3MKO-MAaTEMAaTUYHUX CHELiaJbHOCTEH
BH3.

Hexaii 3anan0 MHOXUHY E eneMeHTIB 0BUIbHOI pUpoaH 1 Aedky rpyny G ii nepeTBOpeHs.
JloMOBHMOCHh Ha3WBaTH MHOXHHY E mpocropom, ii eleMeHTH — TOYKaMH, a KOXHY CYKYITHICTBH
To4OK — ¢iryporo. Ti BractuBocTi ¢irypu F 1 Benuunnwm, 1110 3 HEIO 3B’sA3aHI, K1 30€piratoTbCs pu
BCiX MepeTBopeHHsX rpynu G, Ha3MBalOTh iHBapiaHTaMM (1HBapiaHTHUMH BIACTUBOCTAMU) rpynu G
(“invariant” — wue3MmiHHmii). ['eomerpieto Tpynmu G HaA3WBAETBCA CHUCTEMa TBEP/KEHb IPO
BJIACTUBOCTI (QIryp 1 3 HUMH 3B’SI3aHUX BEJIWYHH, IHBAPIaHTHUX BITHOCHO BCIX MEPETBOPEHB TPYIH
G.

Pi3Hi Tpynu mepeTBOpPEeHb MPHUBOIATH O PI3HUX TreoMeTpid. Tak, €BKIIJOBa TEOMETpis
BU3HAYAETHCS TPYIIOI0 MEPETBOPEHD MOAIOHOCTI 1 11 MIATPYIOI0 — IPYIOI0 PyXiB, TOOTO BUBYAE TaKi
BJIACTUBOCTI T€OMETPUYHMX (iryp, siKi 30epiraioTbcsi MpH MEPETBOPEHHAX IMOMIOHOCTI 1 pyxXax.
AdinHa reomeTpis BU3HAYAETHCS TPYIOI adiHHUX IMEPETBOPEHBb, TOOTO BUBYAE Ti BIACTHBOCTI
reoMeTpuuHux (iryp, ski 30epiraioThcsi mpu  apiHHUX TEPETBOPEHHSX: MPSIMOTIHIHHICTD,
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MapajielbHICTh, BIAHOIIEHHSA BiApI3KIB oOaHIeT mpsimoi. [IpoekTuBHa TreoMeTpiss BU3HAYAETHCS
IPyNoOI0 MNPOEKTHUBHUX MEPETBOPEHb, TOOTO BMBYAE BIIACTMBOCTI TE€OMETPUYHHMX OIryp, MLIO0
30epiraroTbcsi MPH TPOCKTHBHUX TIEPETBOPEHHSX: TPSMOJIHINHICTE, TOABiiiHE abo CKIaaHe
BIIHOIIIEHHSI YOTHUPHOX TOYOK, 5Kl JekaTh Ha OJHIA mpsmii (rapmoHizMm) [5]. T'eometpis
JIo6aueBCHKOTO BU3HAYAETHCS TPYIIOI0 MPOCKTUBHUX IEPETBOPEHB, 110 MEPEBOJUTH B cebe Jeske
K0J10 (200 TOBITBLHUI KOHIYHUH TIepepi3).

[Ipenmerom cyudacHoi reoMeTpii mopsan 3 ¢opmamu 1 BIJHOUICHHSMH TiJd 3BUYAWHOTO
MPOCTOPY SBJISIFOTBCS TaKOX 1HIIT (HOpMH 1 BIAHOIICHHS, B3SATI 3 JIHCHOCTI, IUIAXOM
MaKCUMaJbHOTO (MaTeMaTUYHOT0) abcTparyBaHHS, Mal4d CTPYKTYpPY, MOAIOHY 10 CTPYKTYpH,
(hopM 1 BiIHOIIEHB TiJl 3BUYaitHOTO mpocTopy. Ti abo iHII CyKymHOCTI 00’ €KTiB, BiTHOIIEHHS MiX
SKUMH ONHCYIOTBCSI CHCTEMaMH aKCcioM, OTpPHMajM Ha3By y3arajlbHeHHX a00 aOCTpaKTHUX
MPOCTOPiB, @& BUBYCHHS ITUX MPOCTOPIB 1 3aJaHUX B HUX OO’€KTIB, 1 CKIaJa€ 3MICT TE€OMETpii B
CYy4acHOMY pO3yMiHHI CJIOBA.

“Epnanrenceka mporpama” @. KneitHa Bimirpana BeIUKY CTUMYJIOIOUY pOJIb IS
MOAAIBIIIOTO PO3BUTKY TeOMETpii (B po3riisig OyJio BBEJACHO JOCHTH IMUPOKE KOJO PI3HUX (HOBHUX)
reoMeTpiif), Xxoya 1 HEe cTaja BCEOXOIUIIOIYOK JUisi Hei (BOHA HE MICTUTHh JACSIKUX BaKIMBUX
PO3ILITIB reoOMeTpii, HaPHUKIIAJ, pIMAHOBY T€OMETPIIO).

BusnauenHs reometpii sk Teopii iHBapiaHTIB TPYNHU MEPETBOPEHb €KBIBAJIEHTHE TOUIIl 30DY,
KOJIM 33/1al0Th HE NEPETBOPEHHS IMPOCTOPY, a MEPETBOPEHHS KOOPAWHAT B HHOMY, MPUUYOMY
BHBYAIOTHCA T1 BIACTUBOCTI (PIryp, sAKI OJJHAKOBO BUPAKAIOTHCS B PI3HUX CUCTEMax KoopauHart. Lls
TOYKa 30py 3HaMIIIA 3aCTOCYBAaHHsS B TEOpii BIIHOCHOCTI, sIKa BUMAara€ OJHAKOBOI'O BUPAXEHHS
(13MYHUX 3aKOHIB B Pi3HUX CUCTEMaxX KOOPAHWHAT (BITIKY) [6].

Teoperuko-rpynoBuii miaxin mo reomerpii go3BosmB . KieitHy BUSBUTH TIHMOOKI 3B’SI3KH
MDK PI3HUMH T€OMETPISIMH, BIJKPUTUMH IO TOTO 4YacCy, PO3IJSIHYTH iX 3 €IMHOI TOYKH 30py 1
PO3MICTUTH iX B i€papXigHOMY MOPSAKY.

[IpoHUKHEHHS TEOPETUKO-TPYNOBOTO MHCIEHHS y Gi3uKy modanocs Ha pyoOexi 19 1
20 cromnith. LpboMy cripusiiv iBa BUATHI JOCSTHEHHS B ABOX PI3HUX OOJIACTSIX MPUPOJO3HABCTBA —
kiacudikamii kpucramiB 1 kpucraiorpadiuaux cumerpiii E. ®enopona i A. lllendmica (1892 p.), Ta
crenianbHa Teopis BiqHocHOCTI Elfnmreiina-ITyankape (1895 p.).

I'pymoBa Touka 30py Ha TeOMETpil0 BaXIMBa JUIs 0araTboxX po3ainiB ¢izuku. HaiOimbm
BIJIOMHUM 3aCTOCYBaHHSIM TEOpii rpyn B JOKBAHTOBIM (i3ulll € omuc cuMeTpii Kpuctamis. Bimomi
32 toukoBi i1 230 mpocTopoBux rpyn cumetpii kpuctainis. LlikaBo, mo B 1830 porri, KoJu BUHHUK
MaTeMaTHYHUH TepmiH “rpyma”, ['eccenp BuBIB 32 kpuctanorpadiyai kimacu. BoHH ommcyrooTh
CUMETPII0 OTOYEHHsS Ui Ti€l 4M iHmoi nmo3uiii B kpuctani. Knacudikaiiis BiZOMUM pOCIHCHKUM
kpucrajgorpagpom E. @enopoBum 1 HimenpkuM BueHuM A. lllendmicom B 1891 poui
230 mpoCTOPOBHUX TPYIl BBAXKAETHCS MIEACBPOM aHami3y. KpiM MOBOPOTIB HABKOJIO OCEH CHUMETPIi,
BiMOOpakeHb y IUIOMIMHAX CHUMETpii, 1HBEpCIMHUX TMEPEeTBOPEHb KpHUCTANa, BKIIOYAIOTH IIIe
JTUCKPETHI TpaHCHsAwii kpucrana. LlikaBo, mo 1me Oyno 3poOJeHO IIe 10 BIIKPUTTS aTOMHOI
CTPYKTYPH KPUCTAIB.

Ane B 19 cromiTti ¢i3uyHa i MaTeMaTH4yHA Taiy3l Teopii Tpyn PO3BUBAIKNCH MPAKTUYHO
He3alIeXHO onxHa Bix oxHoi. Illmpoke BHpOBaKEHHS TPYNMOBOro amapara B (i3WKy NOYaIoCh
HEBJIOB31 ITICJIsI CTBOPEHHS KBAHTOBOI MEXaHIKH 1 TIOB’si3aH0 BOHO 3 iMmeHamu . Beiins, E. Birnepa,
I'. Bere, FO. Paka Ta 6ararbox iHITUX B1IOMUX MAaTEMATHKIB 1 (hi3HKiB.

Tak, cnemianbHa TEOpist BITHOCHOCTI € MEBHOIO “T€OMETPI€r0”, 110 BHBYAE IHBAPiaHTH TaK
3BaHoi “rpynu Jlopenua”. I'pynoBuil moryisjg Ha reoMeTpil0 3HAXOAUTh 3aCTOCYBaHHS B aTOMHIN
¢iz3uui i kpucranorpadii. Tak, pociiicekuii Buenuit E. C. ®engopos B 1890 p. 10BiB, 110 iCHY€E PIBHO
230 rpyn pyxiB MPOCTOPY, IO € TPyIaMU CaMOCYMIIIEHh aTOMHUX CTPYKTYP Pi3HUX KPHCTAIIB, iX
Ha3uBaloTh (heopiBCbKUMHU Tpynamu. JlocnimkenHs denopoBa BBaXKaIOTHCS OCHOBOIO BUEHHS PO

53



Haykoeuii yaconuc HI1Y imeni M. I1. /I[pazomanosa

kpuctanu. [Ipy meBHHX yMoOBax KpuUCTami3allis MiHEpamiB BiOyBa€ThCSA BIAMOBIAHO O OJHIET 3
denopiBcbkux Tpyn. Hampukman, KyXOHHa Cilmb KpHCTamizyeTbes B (opmi KyOiB, a rpyma
caMOCyMIIIIeHb Ky0a € o/iHi€l0 3 (pemopiBChbKUX Tpy [6].

CTaHOBIICHHSI KBAHTOBOI TEOPii 1 KBAHTOBOI MEXAaHIKH HIIIO MapajebHO 3 PO3BUTKOM TEOPii
rpyn i Teopii 300paxkeHb. Y poGorax [aiizenbOepra i [lipaka KBaHTOBO-MeXaHI4HI 3MiHHI Oynu
MPEJCTABIICH] SK EJIEMEHTH acCOLIaTUBHOI anreOpH, sSKi 3aJOBOJIGHSIOTH JESKUM KOMYTAI[lHHUM
CIIBBIIHOIIIEHHSIM, a CTaHU CUCTEMH — SIK BEKTOPH MPOCTOpy 300pakeHs Iiei anredpu. Hosa dopma
PiBHSHBb KBAaHTOBOI TEOPii BUMarasia i HOBOr0 MaTeMaTHYHOTO anapary.

Mo>XIHMBOCTI 3aCTOCYBaHHS TEOpii IPyI 3HAYHO PO3IIMPHIINCH Y 3B’SI3Ky 3 THM, IO CTAHH B
KBAaHTOBI MeXaHilll, Ha BIAMIHY BIJ KJIaCHYHOi, 3aJalOThCi BEKTOpaMH B aOCTPAKTHOMY
riTbOepTOBOMY TIPOCTOpi, a TMEPEeTBOPEHHS CUMETpii 300pakaroTbcs yHITapHUMH (200
AHTUYHITAPHUMH) TEPETBOPEHHSIMU ILOTO MHpOcTOpy. byno BcTaHoBIEHO, 1m0 rpyma cCHUMeTpii
KBaHTOBO-MEXaHIYHOI cucTeMH 1 11 HE3BigHI 300paKE€HHS MOXYTh OYyTH BHUKOPHCTaHI IS
kiacu@ikamii eHepreTUYHOTO CIIeKTpa 1 CTAIllOHAPHUX CTaHIB CHCTEMH, OOYMCICHb MATPHYHUX
€JIEMEHTIB 1 PO3paxyHKIB MO Teopii 30ypeHb. 300pakeHHS TaMUIbTOHIAHA Yy BHIJISIAI CYMH
MIOCTIIIOBHO CHaIHUX YICHIB, III0 BPAXOBYIOTh BCE OLIBII TOHKI B3a€MOJII B CUCTEMi, HA MOBI Teopii
TpyI O3HAYa€ MOCTYMOBE 3HIKEHHS CUMETPIi, Mepexi BiJ BUXITHOI TPy BUCOKOI CUMETpIi 10 ii
niarpyn. Ilpu Takomy miaxoni BUSBISETHCS MOXKIMBUM IPOCITIIKYBAaTH 3a TE€HEANOTI€l0 PiBHIB
eHeprii cuctemMu 1 ii CTallloHApHUX CTaHiB. BiH MIMPOKO BHKOPHCTOBYETHCS B TEOpii aTOMHHX 1
SIEPHUX CHEKTPIB, CIIEKTPIB MOJEKYJ 1 TBEpAUX TUI. be3 BeIMKUX 3MIH TPYMOBUN IMiAXIT MOXHA
BUKOPHCTOBYBATH ISl PO3IJISAY CHEKTPIB iHIIMX BEJIMYMH, 32 SKUMH BEJEThCS CIIOCTEPEKeHHs. B
TEOpii CIEKTPIB EIEeMEHTAPHUX YaCTHHOK PO3B’SI3yEThCS CKOpIlle oOepHEHa 3ajada:; 3a HasSBHUMH
criektpaM (abo iX YacTHHAM) BraJlaTd CUMETPII0, siKa 00’ €JHY€ Pi3HI YACTUHKH.

[TorpeOu (i3uku CTUMYITIOBAIM PO3BUTOK LIJIOTO psAy 3HAYHUX HANpPSMKIB MaTeMaTHYHOL
Teopii rpym, TaKuX SK KaHOHIYHI (popMHU HE3BIAHUX 300pakeHb PI3HUX TPy, TEOPis KOedillieHTIB
Kneb6ma-I'opnana (Ha3zBani 3a im’sim A. Knebma (A. Klebsch) i I1. 'opaana (P. Gordan)), yniTapsi
300pakeHHs HeKoMmakTHuUX rpyn Jli, pi3Hi posummpenHs rpyn Ilyankape. Ilepmri 3HauHi
pe3yabTaTH B IUX HAMpsIMKax OyJiM OTpUMaHi came (pi3uKaMu.

ToMy 11 yCTIIIITHOTO 3aCTOCYBAHHSA 11el CUMETPii KpiM 3arajlbHUX MOHATH TeOpii rpyn Ta ix
300pakeHb HEOOXiTHO JOCHUTHh JETaJbHO 3HATH KOHKPETHI TPYNMH CHUMETpil, sKi dYacTo
3ycTpivyaroTbest B (izuii. B 1X 4uciao BXOAATh rpynw, 1m0 ONUCYIOTh “TEOMETPil0” CHCTEM: Tpyma
o0epTaHb y TPUBHUMIPHOMY IPOCTOpi, SIKA JEKUTh B OCHOBI aTOMHOI CHEKTPOCKOIii, pi3Hi il
CKIHYEHHI miArpyn# (“TOYKOBI TPyNU CUMETPii”’), II0 OMHUCYIOTh 30BHINIHIO CUMETPII0 MOJEKY i
KPHCTaJIiB, TPyNa MEPEeCcTaHOBOK OJHAKOBHX 4YacTHHOK. OcoOiMBE MiCIle B LIbOMY psijy 3aiiMae
CHUMETPisl BITHOCHO iHBepcii (0O0epHEeHHs) yacy, Ka BBOAUTH B (pi3UKY aHTUYHITapHI IEPETBOPECHHSI.
VYHiTapHI TPyNU Pi3HUX TOPSAIKIB BUKOPUCTOBYIOTHCS B TEOPil €JIEMEHTAPHUX YaCTUHOK 1 B TEOPil
ATOMHHUX CIIEKTPiB (MPHU PO3TIISIl TepMiB po3risiayBaHoi KoHbiryparii). 'pyna Jlopenua BuzHavae
CTPYKTYpy MPOCTOPY-4acy B CIEIliabHIN Teopii BiTHOCHOCTI; B 3arajbHii T€Opii BIIHOCHOCTI s
OTIMCY TOJIB TSKIHHS 3aCTOCOBYIOTHCS 1 1HII rpym# Jli.

Ha cporonmHi TeopeTHKO-rpynoBi METOAM TOMIHYIOTH B apCeHajl MaTeMaTUYHHX METO[iB
cy4acHO1 (pi3UKH, IEMOHCTPYIOTh CBOIO €(DEeKTUBHICTb 1 YHIBEPCAIBHICTD B YCIX ramy3sx (i3uKH.

CxeMa TPaKTHYHOTO BHUKOPUCTAHHS Teopili rpym y OaraThbOX 3ajadax HACTYITHA: OIHC
CUMETpii CHCTEeMH, CTBOPEHHS 3BIJHOTO 300paKCHHS HA MHOXHHI CTaHIB CHCTEMH, SIKi
PO3TISIIAIOTECS B JaHil 3a7adi, po3KJaj] WOro Ha HE3BiIHI CKJIAJOBI 3a JOTIOMOTOI0 OIIEpPaTopiB
NPOEKTyBaHHS 1, NpHU HEOOXIAHOCTI, pPO3paXyHKH MATPHUUYHUX €JIEMEHTIB Ha OTPUMaHHUX
MPOEKTYBAHHSIM CUMETPUYHUX CTaHAaX.

IcnyroTh pi3HI KpuTepii Knacudikamii rpyn. B 3a1eKHOCTI Bil KITBKOCTI €JIEMEHTIB MHOKHUHHI

G (TouHime, Bim i1 MOTYXKHOCTI) PO3PI3HAIOTH TPYNMU CKIHYEHHI, HECKIHYEHH1 UCKPETHI,
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HeTIepepBHI 1 3MiIIaH1 HEMEPEPBHI.

SIKII0 KIBKICTH €IEMEHTIB B TPYTi CKIHYEHHA, TO TpyIa Ha3UBAEThCS CKIHYEHHOI0. KibKicTh
€JIEMEHTIB CKIHYEHHOI TPyNH HAa3MBAIOTh ii nOpsoKkom. SIKIIO KUTBKICTH €IIEMEHTIB B TPYII
HECKIHYEHHA, TO TaKa IrPyIia Ha3UBAETHCS HECKIHYCHHOIO.

Takox rpynu MoXKHa Kiacu(iKyBaTH 3a IHIIMM KpHUTEPiEM: JUCKPETHICTh abo
HETIEPEPBHICTb.

JluckpeTHa rpyma CKIaJaeThCsl 3 AUCKPETHOI MHOKMHH elleMeHTIiB. EneMeHTH HecKiH4eHHOT
JMICKPETHOI TPYNH MOKHA NepEeHyMEpyBaTH 3a JOTIOMOIOI0 HaTypallbHOTO Psiy ducen abo Oy.b-
SKO1 3YMCIICHHOI MHOKMHHM CHUMBOJIB. Hampukian, rpyna TpaHcisimii (mapajeabHuX IePeHECeHb)
HECKIHUYEHHOI KpPHCTaJIi4HOI pEIIiTKH — HeCKiHUeHHa MIHCKpeTHa aleneBa rpyma. B skocti
d(m,n,k)=ma, +na, + ka,

,

m,n,k _

€JIEMEHTIB IPyIH MOKHA PO3TJISIIATH BEKTOPU TPAHCIIALIN ze

Oynp-sKi Il YWcHa; a 492,43 pysnayaoTH €JIEMEHTApHI TPaHCIHAIIl, Tapaieeninen,
no0y/TIOBaHUH HA HUX, € EJIEMEHTAPHOIO JIAHKOIO KPHCTAIA.

Komu eneMeHTH Tpynu HEMEPEepPBHO 3alekKaTh BiJl OyIb-fKHX MapaMmeTpiB, TO Tpyma
HA3WBAETHCS HETIEpepBHOIO. EneMeHTH HenepepBHOI TPYNU 3aaf0ThCs 3a JOMOMOTOI0 CKIHYEHHOT
KUTBKOCTI TapaMeTpiB, $Ki HENEepepBHO 3MiHIOIOThCA. HalOumbIl BiJOMUM  NPHUKIAIOM
HenepepBHUX rpymn € rpynu Jli. Butem towHo, Tpyma JIi — e rpyma, MHOKHWHA €JIEMEHTIB SIKOi
YTBOPIOE TNIAJKUA MHOTOBHI. 3a Aomomoror rpym Jli sk rpyn CUMETpiil 3HaXOJSAThCS PO3B’SI3KU
nuQepeHIiaaTbHUX PiBHSHb.

['pyna Ha3MBAETBCS KOMNAKMHOM, SKIIO ii MapaMeTpu MpoOIraloTh OOMEXKEH1 iHTEpBaIH

. .  SO(3.R) .
3HadeHb. Hampukiazn, rpyna o0epTaHb B TPUBUMIPHOMY €BKJIIJOBOMY IPOCTOpI (1H1I1
O0,” R
MO3HAYEHHS 3 , ~3) — HENepepBHa TpHUIlIapaMEeTpUyHa KOMIIAKTHA IpyMa; OJHA 3 MOMKJIMBUX
napamMmeTpu3aliil — 3a 10IoMoror Tpbox KyTiB Eitnepa.

VY 3miwanux epynax AesKi mapameTpu npooiraroTh AUCKPETHUH (30KpeMa, CKiIHUeHHMI) Halip

3HaueHb. Hampukiaa, TOBHA OpPTOTOHAJIBHA TPyma B TPbOX BHMipax 0(3’R) (abo 03) €
MPUKIIAOM 3MIMIAHOT TPYNMH — TPU HEMmepepBHUX mapamerpu (kKytu Einepa) TOMOBHIOIOTHCS
YeTBEPTUM MapaMeTpoM, SIKUW MpuiiMae aBa 3Hau€HHs (CKakemo, + 1 - ) Ta po3pi3HsAe BJIAcHI i
HEBJIACHI 00epTaHHSI.

Knacudikaiisi Ta BIaCTMBOCTI MUCKPETHHX Ta KpUCTajorpadidyHUX TPYyN PyXiB TUIOHIMHHA
OyJM AOCHIPKEHHI HaMU B monepeanix myomikarisx [10].

BucHoBku.

[lepeTBOpeHHSI MHOKHHH B OyAb-iKiii reOMETpUYHIi Teopii BiAIrparoTh 0COOIMBY pOIIb, 1110
00yMOBJIEHO, TEpII 32 BCe TUM, III0 3HA4YHA yacTUHA (iryp Ta iX BIACTMBOCTEH, SKi BUBYAIOTHCS B
reOMEeTpii, MatOTh IHBap1aHTHO-TEOMETPUYHUHN xapakTep. Lle o3Havae, 1m0 reoMeTpist € HayKoro, sKa
BUBYa€ (irypu Ta iX BIACTUBOCTI, SIKi € IHBapiaHTHUMH BiTHOCHO T'PYIHU MEPETBOPEHB BiIMOBIAHOI
MHOKUHH.

TeopeTuko-rpymnoBuid MiAXi[ 10 BUBYCHHS €BKIIJIOBOI TE€OMETpii J03BOJISE TMO-THIIOMY
PO3IIISILIATH PyXH Ta 3 IHIIOT TOYKU 30pY OLIHHUTU iX pOJb B JIOBEIEHHI TEOpEeM 1 pO3B’s3yBaHHI
3a/1a4 MKUTBHOTO Kypcy. Tema “Pyxu” € CTpMKHEBOKO SIK JUISl IIKUTBHOTO, TaK 1 JIsl BY3iBCHKOTO
KypCy TeoMeTpii.

HeoOxigHicTh BUBYEHHSI TE€Opii T€OMETPUYHMX MEPETBOPEHb B IIKUIBHOMY Kypci TeoMeTpii
rojisirae B TOMY, IO II€ OJAWMH 3 HaWOUIbInl e(EeKTUBHUX CIOCOOIB PO3B’SI3aHHS 0Oaratbox
TeOMETPUYHUX 3a/1a4 Ha JOBEICHHs, TOOYI0BY Ta OOYHCICHHS.

[IpoBenene nOCHiKEHHS J03BOJISE€ AKIEHTYBATH yBary Ha 3B’S30K TEOPETUKO-TPYIOBOTO
MIIXOTy 10 TEOMETpPii 3 T€OMETPUYHUMH TEPETBOPEHHIMH, SIKI BUBYAIOTHCS CTYJICHTAMH B KypCi
TaKUX HABYAIBHHUX TUCIUIUIIH SK “AHamiTuuHa reomertpis’, “IIpoekTrBHa reoMeTpis 1 METOAU
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300pakeHs”’, “OCHOBM TE€OMETpli’, BCTAHOBUTH MDKMIPEIMETHI 3B’SI3KM 3 HIKUIBHUM KYpCOM
reoMetpii, anredporo, (i3MKOI, KBAHTOBOIO TEOPiI0 1 KBAaHTOBOIO MEXAHIKOIO, CIEliadbHOIO
TEOPI€I0 BITHOCHOCTI, TOMOJIOTi€l0, TeOpi€eto TpyT i anredp Jli, kpucranorpadiero, opHaMEHTATBHUM
MHCTEITBOM Ta IHIIMMH TATYy35IMU HAYKH 1 TPOMHCIIOBOCTI.

OntumanbHui 00’€M, HOBU3HA, ONTHMAlbHA BaXKICTh, Mi3HABAIBHHI I1HTEpPEC, KOJOPHT,
HasIBHICTb BUKOPUCTAHHS MDKIIPEIMETHHX 3B’SI3KiB, MOCTYMAJIBHUN PO3BUTOK — L€ HaWKpaImii
croci0 3acCBOEHHS 3HAHb 1 3allIKaBICHHA HUMH MaWHOYyTHIX BYHUTENIB MaTeMaTHKH, (I3UKU Ta
1H(pOPMATHKH.

B niboMy po3yMiHHI T€OPETHUKO-TPYHOBHH MiAX1/1 10 BUBUCHHS SIK €BKJIIIOBOT T€OMETpii, Tak 1
HEEeBKIIIJOBUX T€OMETPiii, a caMe, MPOEKTUBHOI reoMeTpii, rinepOoiyHoi reomMeTpii abo reomeTpii
JIo6aueBCHKOTO € HEBHUEPITHUM JDKEPENIOM JIJIsi HOBHX HAYKOBHX JOCIHIDKEHb, LIKaBUX POOIT Ta
MaTeMaTHYHUX PO3AYMIB, ISl PO3B’SI3yBaHHS PI3HUX TE€OMETPUYHUX 1 (i3uyHUX 3amad Ta
anpoOyBaHHs iX Ha NPAKTULI CTyACHTaMH (Pi3UKO-MAaTeMaTUYHUX CHEIIaJbHOCTeH BHIIMX
HaBYaJbHUX 3aKJIAIB.
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IHlanosanosa H. B., IlanuenkoJI.JI. Ponv u3yueHus meopemuKo-cpyno6oz0 nooxooa K
2eomempuu ¢ npoyecce 00yUeHUs cmyoenmos Pusuko-mamemamuyeckux cneyuanviocmeii BY3oe.

B cmamve packpvima ponb uzyuenus u uccied08anuusl meopemuKo-2pynosoco nooxood K 2eoMempuu 8
npoyecce 00yyeHUs CMYOeHMOo8 (Pu3uKo-mamemamuieckux cneyuarvhocmetl BY3o6. Ipoananuzuposana
UCMOPUS NPOHUKHOBEHUS MEOPEMUKO-SPYNOB020 MbIULTEHUS 8 (DUSUKY, 8 KBAHMOBYIO MEOPUIO U KGAHMOBYIO
MEXAHUKY,  KPUCMANIOZPAGuUIo, UCMOpUs pA3GUMUsi Meopuu pynn U meopuu npeoCmAasieHul.
Paccmompenwvl  paznuunvie kpumepuu xraccuguxayuu epynn. Onucamvl 6udbl 2pynn, ux coucmed u
npugedeHvl NpUMepsl UX NPAKMULECKO20 NPUMEHEHUS.

Ipeobpazosanus mHodicecmaa 6 1000U 2eOMEeMPUYecKoll meopuu Uespaiom 0COOEHHYIO POb, 4MO
00ycno6ieHo, npedcoe 6ce20, mMeM, YMO 3HAYUMENbHAs Yacmb Quayp U UX CBOUCME, KOmopvle
ONpeOensIomest 8 2eOMempuul, UMeIOm UHBAPUAHMHO-2eOMeMmPUYecKull xapakmep. Dmo o3Hauaem, 4mo
2eomMempus A6IAEMCSA HAYKOU, KOMopas usyyaem Queypsl U ux ceoUcCmed, UHBAPUAHMHbIE OTMHOCUMETbHO
2pynnul  npeobpazosanuil  coomeemcmeyroueco MHoxcecmsa. IlIpogedennoe uccrnedosanue no38osem
AKYEHMUPOBAMb GHUMAHUE HA CB53U MEOPEemUKO-2PYN068020 N00X00a K 2eOMEMpUl ¢ 2eOMEempUYecKUMU
npeobpazo8aHuAMU.

Ilpumenenue meopemuxo-epynnogo2o nooxo0a K UZVHEHUI0 2eoMempuu 01 peueHus npoodiembvl
Opeanu3ayUU KAYeCmeeHHOU YHeOHOU U HAYUHOU OesiMeIbHOCIU CMYOEHMO8 8bICUIUX YHeOHbIX 3a6e0eHUll U
8 NPUOIUdICEHUU €20 K NPEeNno0a8anHuI0 WKOIbHO20 KVPCa 2e0Mempuil 61Aemcs 00HOU U3 Hauboiee 8adCHvIX
COCMABAIOWUX NPOPECCUOHATLHO-NEA202UNECKOU NOO20MOSKY OYOYWUX yuumenel Mamemamury, Qusuxu
U UHGOpMamuKu.

Knwouesvie cnosa: cpynna, meopemuxo-zpynnogoii nooxoo, KiACCUDUKAYUsL SPYRN, 2e0Mempus,
Qusuxa, meopus epynn, meopus NPeoCcmasieHull, UHBAPUAHM, 2e0MempuyecKoe npeoopasosanue.

Shapovalova N. V., Panchenko L. L. The role of studying group- theoretical approach to geometry
in educational process of students of physics and mathematics specialities in high school.

The article analyzes the role of studying and investigating group-theoretical approach to geometry in
educational process of students of physics and mathematics specialities in high school. The authors analyze
history of penetration of group-theoretical thinking into physics, quantum theory and quantum mechanics
and crystallography and history of evolution of group theory and theory of representations. Various criteria
of group classification are explored together with depicting the types of groups, their properties and
examples of their practical application.

Keywords: group, group-theoretical approach, classification of groups, geometry, physics, group
theory, theory of representations, invariant, geometrical transformation.
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