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МИНИСТЕРСТВО НАУКИ И ВЫСШЕГО ОБРАЗОВАНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ Федеральное государственное автономное образовательное  учреждение высшего образования  «ТЮМЕНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ»  АННОТАЦИЯ К РАБОЧЕЙ ПРОГРАММЕ ДИСЦИПЛИНЫ (МОДУЛЯ) «ИНОСТРАННЫЙ ЯЗЫК (АНГЛИЙСКИЙ)» 01.06.01 Математика и механика: профиль (направленность) Механика жидкости,  газа и плазмы; 03.06.01 Физика и астрономия: профили (направленности) Физика и технология наноструктур, анатомия и молекулярная физика, Теплофизика и теоретическая теплотехника; 04.06.01 Химические науки: профили (направленности) Аналитическая химия, Физическая химия, Органическая химия, Нефтехимия; 05.06.01 Науки о Земле: профили (направленности) Экономическая, социальная, политическая и рекреационная география, Геоэкология (науки о Земле), Физическая география и биогеография, география почв и геохимия ландшафтов; 06.06.01 Биологические науки: профили (направленности) Биохимия, Физиология, Биотехнология (в том числе бионанотехнологии), Экология (биология), Паразитология, Зоология, Ихтиология, Микология, Почвоведение, Энтомология; 45.06.01 Языкознание и литературоведение: профили (направленности) Русская литература, Литература народов стран зарубежья (литература стран Западной Европы  и Северной Америки), Сравнительно-историческое, типологическое и сопоставительное языкознание; 46.06.01 Исторические науки и археология: профили (направленности) Отечественная история, Всеобщая история (Средние века), Археология; 47.06.01 Философия, этика, религиоведение: профиль (направленность) Онтология  и теория познания. Форма обучения: очная, заочная  Объем дисциплины (модуля): 4 (з.е.)  Форма промежуточной аттестации: кандидатский экзамен  Цели и задачи освоения дисциплины (модуля) Целью дисциплины является достижение уровня практического владения иностранным языком, позволяющее использовать его в научно-исследовательской работе и интегрироваться в международную научную среду. Задачи дисциплины: 
− совершенствование и дальнейшее развитие полученных на уровне специалитета/магистратуры знаний, умений и навыков по иностранному языку в различных видах речевой коммуникации (чтение, письмо, аудирование, говорение); 

− овладение орфографической, орфоэпической, лексической, грамматической и стилистической нормами изучаемого языка в пределах программных требований и их правильное использование при устном и письменном общении в научной сфере; 
− умение читать оригинальную литературу на иностранном языке в соответствии с профилем (направленностью); 

− совершенствование навыков оформления информации, полученной из иноязычных источников в виде перевода на русский язык, реферата или аннотации; 



− развитие способности выступать с сообщениями и докладами на иностранном языке на темы, связанные с научной работой аспиранта; 
− развитие общего кругозора, повышение культуры мышления, общения и речи; 
− развитие способности к непрерывному самообразованию, творческой активности и личной ответственности за результаты обучения.  Планируемые результаты освоения  Код и наименование компетенции Компонент (знаниевый/функциональный) УК-3: готовность участвовать в работе российских и международных исследовательских коллективов по решению научных и научно-образовательных задач Знает особенности работы в российских и международных исследовательских коллективах по решению научных и научно-образовательных задач Умеет использовать речевой этикет с целью установления межличностных контактов; выражения одобрения/неодобрения, удивления, восхищения, предпочтения; выражения согласия/несогласия, выяснения возможности/ невозможности, уверенности/ неуверенности говорящего УК-4: готовность использовать современные методы и технологии научной коммуникации на государственном и иностранном языках  Знает современные методы и технологии научной коммуникации на государственном и иностранном языках Умеет реализовывать коммуникативные стратегии в условиях межкультурного научного взаимодействия УК-5: способность следовать этическим нормам в профессиональной деятельности  Знает этические нормы профессиональной деятельности Умеет делать выводы о приемлемости или неприемлемости предлагаемых автором решений, подвергать критической оценке точку зрения автора   Краткое содержание дисциплины (модуля) Иностранный язык (английский) 1 семестр Тема 1. "Особенности подготовки аспирантов в России и странах Европы" Тема 2. "Крупные научные (учебные) центры стран изучаемого языка" Тема 3. "Поиск научной литературы" Тема 4. "Изучение научной литературы" Тема 5. "Межкультурная научная коммуникация" Тема 6. "Диссертационное исследование" Тема 7. "Предмет и актуальность научного исследования"  Тема 8. "Методы научного исследования" Тема 9. "Трудовая деятельность аспиранта" Тема 10. "Деловая корреспонденция" Тема 11. "Работа с информационными системами" Тема 12. "Речевой этикет (общий)" Тема 13. "Речевой этикет (научный)" Тема 14. "Международные конференции" Тема 15. "Международное сотрудничество в научной сфере" Тема 16. "Итоговое занятие"  Иностранный язык (английский) 2 семестр Тема 1. "Грамматические трудности чтения и перевода научного текста" Тема 2. "Лексические трудности перевода научного текста" 



Тема 3. "Аннотирование и реферирование" Тема 4. "Научный доклад" Тема 5. "Итоговое занятие" Тема 6. "Консультация"  Тема 7. "Кандидатский экзамен"           
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MI4HI4CTEP CTB O HAYKII 7I B bICIIIE| O OBPA3 OBAHI4'I'
p o ccr4ircrorZ on4EpAqr4r4

Oe4epalruoe rocy.4apc:rneuuoei aBToHoMHoe o6pa^:onareJrbHoe

yqpexAeHrze ntrcdrero o6paronanvrx
(TIOMEHCKVTilf OCYNAPCTBEHH.bIIZYHI4BEPCI4TET)
.l

AHHOTAIII4JI K PAEOI{EIZ IIPoTPAMME Al4cqr4rrJrr4nbr (MoAynr)
< Ot4 st4.IecK as xuMvrfl>>

Harlrannenr4 e noAroroenlr : Q4. 0 6. 0 1 Xnr,rz.recKr4e HayKr4

npo (f Hnr : O[gra'recxar xtrvtr4s.

(popua o6yueurz.r oqHa.lt, 3aoqHat

O6repr Ar{cqurlJrrrurr (uogy.t n): I44 aKaAeMr4qecKr4x rraca, 4 sa.rerHrrx eAr{Hrrrrbr.

(D opu a [p o Me)r(yro q n o fi arre cra qr{ rr : KaHAr4 AarcxrEfi eKs ar4eH.

I{elrro prcyrrcHus, AI{cqu[nvHH <<oIEgu.{ecKa.fl xlrMur)) .rrBrsercs SopuuponaHr{e y acnlrpaHToB,
Ha ocHoBe rIonJAIaeMbIX 3uauzft, qelocruofi KaprHHbI rlpo.rrBJreHaf, 3aKoHoMepHocrefi xr.tMl4qecKl4x
lnfleuuft, nporeKaH[fl xIIMI{qecKI4x npoqeccoB c ro'{ka 3peHafl 3aKoHoB $usurcu,uiuo*" npe4craueuufi
o coBpeMeHurrx Qzsuxo-xllMrrqecKax MeroAax vocJreAoBaHnflxvrMvrqecKrrx cvcreM.

3aAaqu v3yqeHus' AI'IcqunJII.rHEI 3aK;rroqarcror n $opmupoBaHrzv u yrny6nenH:z cucreMbt s1iauufr
y acnHpaHTOB nO OCHOBHbTM pa3AeJraM Aucqu[JrrrHbr:

- xI4 Mr4 qe cK iur TepM oArr H aMr4 Ka

-rroBepxHocrHbre flBlrenvrfl u agcop6gux;

- (pasonrre paBHonecr{r;

-(pasonrre AVarpaMM'r oAHo-, AByx- r.r MHofoKoMrroHerHbx cr,rcreM:

-MeroAbr Suszrco-xnMuqecKofo alaJrnsa;

-Susulto-xutvtuvegrufi aHaJII{3 rap6onarHux r4 TeppureHustx ne$rrHbrx KoJrJreKTopoB;

-sneKTpoxr4Mr{qecKr4e [poqeccbr;
_KI{HETI4KA I,I KATANIB,

II.naHu JIbTATbI OCBOEHUS

Ko4 ra HalrMenoBaHpre KoMrrereHur,rra

IIK-5
Cnoco6uocrr

BbIIIOJIHCHI4I,I

zccne.uonauzfi

IICIIOJIb3OBATb

HayqHbrx

s o6racru

coBpeMeHH)'ro HayqHyro an[apaTypy
v MeTOAbr, r4crroJrb3yeMsre flpu

Qzsuvecrofi xvrMvrv (rasonax v
xr4AKocrHalr xpoMarorpaSux, I4K-

,y@-,tMP-crreKTpocKot flrs. ut Macc-

crleKTpoMeTpkIs., 3JreKTpoHHafl

Mr4KpocKorru.rr, penrleuo(fasonufi
aHaIvI3, Sra:zrco-xuvz.recKzfi
aHillus; MeTOAbI MaTeMaTI{rIeCKOfO

MOAeJrr.rpoBaHUs. V CTaTzoTr,rqecxoft

o6pa6orxu 4anurx)

Kounouen:r (suaHraeeHft / quouamnrrfi

BCe OCHOBHbIe lroHflTr4f, fro TeMaM Ar4CIIUnn?rHbr. MecTo

Qnsuueoro it xuwtuu B p{Ay xr4Mr{lrecKr{x It4 crlrdrrnrzH ;

BalKHocrlb. Suruuecr<ofr. xr4Muu, ee axryanbHocrb r,I

MeroAoJrofvqecrufi arllapar, MeroAbr lr reoprr[
SIE:n-recNofi xzrMur4; rrcrroJrb3oBarb rroHrrrzs

Srnsuuecrcoit xutvtuu n ycrnofi r,t lrrcbMeHnofi pevn;
rIecKVe ocnoBbr MeroIoB Susravecrofi. xutvruu

; (popMynnpoBaTb TeMbr ,KypcoBbrx, HayqHo-

aHanlr3r.rpoBaTb pe3ynbTaTbr HayqHo_

zccle4obarenrcxofi pa6orrr Ha coorBercrBr4e
fiacrropryj HalpaBneHr.rx (cnequa:mnocru) ; [przBJreKarb
ocrroBHbre [oH.f,TI4r Qlrsuuecxoit. xutttuu 14 ee pa3AenoB
K o6gy>xAeurzro loryrreHHbrx p*ynbraroB;
Kpt4TuqepKu crrcTeMaTr43r{poBaTb Jrr{TepaTypHbre

AaHHbIe rro reMaM Ar4cIIr4rInI4Hu, nara6olee 6nzsKo
orHo c.qqaecr B TeMaruKe HayuHo -t4 ccneAoB arenr crofi



rtconeAoBareJrbcKr4x pa6or cryIeHToB HalpaBneFrr4{

<Xzrru4> v cnlanuponarr ux BbrrroJrHeHr4e,

ocyuecfBrzTb TeRyqee copyKoBoAcTBO
nK-6
Cuoco6uocrr fpaMorHo
npeAcTarBJUrTb pe3yJrbTaTbr HayqHbrx

raccne4onauuft (uayrurre crarbr,r,

AOKJIAAI,I

u npesr:Hraquu, Ha) lr{ble OTqeTbr,

KaHAr{narcKafl 
' 

4accrepraqvx) B

cooTBeTcTBlILI C [pI4HqTLtMr4

n Quszvecroft xrauzrz HopMaMr.r u

3saer

ocHoBHbre npaBr{na [peAcraBreHr4s rpa$uuecroro
Marepr4flna, ta6lu.rurrx, pacrrerHblx r{ Teoperr,rqecKr4x

AaHHbrxBCOOTBeTCTBr4r4Crrpr{HsTbrM[
w KIIllIIdLI H OpMaMr4 vI fIp aBI?IIIAMId

Yueer 
]:

rpaMoTlilo npeAcTaBJrrTb pe3ynr,TaTbr HayqHbrx

rzccre4dnauufi (r<ax reoperr.rqecK.rrx, TaK 14

gKcnepl,lMeu:ralrnrx) B coorBercrBr.rr4 c [pr4HsrbrMz
n Susuuecroirxuwuu n vnpaBvnaMkr

Kparrcoe, coAepxaHr{e l(vcqurrJrrrHbr
1. Xulru.recKafl ,repMoAr.rHaMrrKa.

o'cgonnrre rIoHtrLIf, TepMoAVHaMrrKr,rr r,r3onr4poBaHHbre v orKpbrrbre er{creMbr,
paBHoBecHbre r4 HepaBHoBecHbre cr{creMbr, TepM

rrHTeHcr4llubre v 9Kcri3HcI{BHbIe rlepeMeHutrb.
TepMoAlilraMuKn tr efo flpr.rMeHeHr.re. 3urallnds.
Sneprzu lu66ca z fe,JrrvroJlblla. YcnosIas paBHoBecra{ r{ Kpr{Tepr.rr4 caMorrpor43BoJrbHoro
rlpoTeKall:I{fl rlpoqeccos. Pa6ora I,I Telnora xunaupecrcoro npoqecca. XzNara.{ecKr,re rroreHrlr4anbr,

Xuuraqecxoe paBHoBecI,re. ?IgorepMa BaHr-fofrSa. Ypanueyux nso6apbr 14 lr3oxopbr
xI{MI'IqecKofi pearcqraz. flpune4eHHa-fl gHeptus. lu66ca u ee r4crroJrr,3oB alrre rils pacgeroB
xuMr,rqectcl,Ix pannone cul'r.

2. IlonepxHocrHlure qBreHufl u a4cop6qnn.
A4cop6qzx. A4cop6eHr, a4cop6ar. Bu4r1a4cop6qzrz. Zsoreprirr,r z zso6apr,r agcop64uu.

YpanueHue l euprz. Koncranta a4cop6quoHHoro pa"rro"ec"". YpanHeuue Jlsnirnlropa.
AAcop6qmr Ir3 pacrBopoB. Teopnz a4cop6quz: JlsHruropa, flori.rurz, EpyHayspa-3vreia-
Tefiuepar (B3T).

llonepxnocrr p€BAena $a:. Cno6o4Hp rroBepxHocrHa{ 3Heprr4r, rroBepxHocrHoe
I{artxeHrle, rzs6rrto'rHble repMo.4l,IHaMrzqecKzel lfynxquu rroBepxHocrHofo cro.s. Irls}aeHeHrre
rloBepxHocrHoro Harf,xeHl{f, Ha rpaHr4qe xprlKocrb - nap or reMrreparyprr, 3$Sexr pe6zn4epa.

Kanzllrpuue tBJIeHIzf,. 3aenclrl4ocrs AaBreHur napa or Kpr4Br.r3Hbr [oBepxHocrr4
xr,rAKocrrr. Kanunnxpuafl KoHAeHc arlr4s..

3. (Dasonrre paBrroBecr.rff .

Cuctenaa, BLIAIT cllcreM. Korranouenr. floHqrze $a:rr. Ilunuu Lr rroils. cocyqecrB oBaHvfl
(fas. Ycnonue paBHoBeclrr (fas. llpanuno $as fu66ca, CnpefineMaKepca, llararnrzxa. @asosrrft
nepexoA )KI'IIKocrb - rlap, Kpzrzuecrlle [apaMerprr. KpucranJrr4rrecKoe u anaop$uoe cocrorHr4e
Qas. Teprrao4uuaMllqecKI{e 3aKoHoMepHocrlr panHnoeczfi xr{AKocrb-ttup 

" 
6r,rHapnrx

4nyx$a:nrx cl4creMax. .llparruvecKoe npr4MerreHr4e paBnoBecr{fi vrexr4y )rs.rAKocrbro rz lapoM.
PasHosecae xuAKocrb-lmrlAKocrb, TBepAoe re[o-)Kr.r,qKocrb, TBepAa.s $asa-pacnnan. Tznrr
rpex(pa:nslx pannoneczfi .

4. oagonrre Ar{alpaMMbl oAHo-, AByx- rr MHoroKoMrroHeHTHbIx crrcreM.
Kcrop4uHarbl AI4arpaMMLI oAHoKoMrroueilrnoft crzcreM;r. ,{zarparralrbr cocro-sH r4s. Bopbr,

cepbl. @agosrre [epexorbr rlepBofo, BTopofo pona. Teprr,roguHaMr]qecKoe orrkrcaHr4e KplrBbx
trcnapeHrlf,, Bo3roHKl4, :rIJIoBJr€HIrf . Tpoftnax rorrKa. flonzuopSusvr, oHaHTLrorp orrzrs.,
MOHOTpOnI,Ir.

.{zrarpauNra aB'yxKolrnonenlHofi crldreur,r. Konqenrpaqr4oHHar ocb. BuArr
KoHI{eHTpaIIufi, Tnn:.J dlasonrrx AHarpaMM. [nlxnouuoHeHTHbre crzcreMbr c o6pasonaHrzeM
npoMexyrotlHblx @ar. Pac'rer nonoNeulaft 4unufi. nrzKBr4Ayca kr conar1yca, Koop.4r4Har
SBTeKTI{qeCKLrX TOqeK, TeIJIOT II[aBJreHLIf, .



TpexxonnnoHeHrHble chcreMbt. Mero4 4eo6paxexrn cocraBa: rpeyfo/lbHt4x poae6oma,
orHolueHil4e Bblcor. TpoiiHan AilarpaMMa cocroflHhF 3BTeKThqecKoro rhna. f'lpocrpaHcrBeHHbre v

((cocTaB -
nrr6opa,

aHurvr3a,

n'nocKocrHble AilarpaMMbl:clzlcr€Mbl. 14sorepnnrvecKhe pa3pe3br qepe3 sBreKThKy, MelKAy AByMF no6urwrr,r
ToqKaMh. flocrpoenre nolefi Kptlcrannl4saqhh MeroAoM r,r3orepMr4qecKr,rx ceqeuril. norn nepsnqHofi
Hpncranlvl3a\vv1 nHAvtBl4,4yanbHblx KoMnoHeHTOB, coBMecrHoil xprcrannv3ayl4 AByx KoMnoHeHroB,
nnocKocrb rpofirroil'eatexthxn. lzlsMeHeHre BfiAa gngMeHroe 4eofinurx o4creM npr nepexo4e a rpoilHylc
cHcreMy' flprmeHenre npaBhna Qaa fra66ca x rpofirtrurnn o,rcreMann Tpoilr+ure crcrennlr c o6pasynr4rnncn
xHMhqecKhM coeAhHeHh€tlvt. Tpuanryn{\nn. Crnnn4texcHure rpeyronbHhxh. Keaeh6nnapnure pa3pe3br.
crcreanut c o6pasoeanheM coeAhH ennit n serexrhqdcxoro rhna.

MHoroxonaloHerlrble cl{creMbl. feouerpuuecKoe uso6parrenue rrerbrpexKoMrroHeHTHbrx
cI4CTeM.

flpnuetreHze ntr)aBl{na Sa: fu66ca x Sa:onuru rl4afpaMMaM onHoKoMnoHeHTHbrx,
AeofiHrx u rpofiHlx ctr()TeM.

5. Merogrr Qurlrrco-xtrMrrqecKoro aHaJrr{3a.
@usuxo-xuNrz'reoxufi rIoAXoA K pl3rreHrrro xr,rMr4qecKr4x crrcreM. 3asucul{ocrr4

csoftcrBc')). Bu4rt cnoiicrs. flpr.rHqranrr Srzszxo-xzMr.rtrecKoro aHurpr3at cso6o.{rr
coorBercrBI4t, HerlpepblBHocrpl I43MeHeHVt csoficrs. Pagnzrze $raszr<o-xzMlrqecKofo
efo 3HaqeHue I.ng. [paKT.[IKr4 Ir coBpeMeHHOe COCTOTHI4e.

M-ero4rt Srasuro-xtzMlzqecKoro atarrv3a np[po.4Hbrx 14 TexHuqecKr4x nruoro$asurx
cI4creM' Teprrluuecr<uitu guf;,$epeHllllanbuuft reprr,rn.recKrlfi rr.rero4rr alaJwr3a.llpuuqurua-rrnan
cxeMa ycraHoBKI{. Tepnaz'recKaq gasl4crlN{obm, Tepuuvecrufi sS(ferr-nurc. Cnoco6u
olpeAeJIeHI4s xapaKTeprlHx ToqeK IIIrKa. BIa4 repuo.putr Ans c[creMbr sBTeKTprqecKoro rvna..
Murcpocrpylcrypuuft aHaJIpI3. llopx4ox op".tannt 

"uui^@as 
n: pacnnaBarna o6pa^:qoB crrcreM6r

gBTeKTaqecroro traua' I urnu$a. AHarNs urnu$a noA Mr{KpocKorroM.
Tpanneuze' Penrreno(ft 

Qrzr<aqur peHTreHorpaMM r.rHArrBrrAyanbHbrx
BeIrIecrB l't cuecu (pas' B oJleMeHTapnoft sqeftrcu e o6racrz tuap4o.o
pacrBopa, 3arou Berap.na' BIa4rr repMorpaMr'r, 4raspar<TorpaMM, Mr4KpocrpyKTypbr Arr-rr cr4creM
SBTeKTI'IqecKofo "tr4rra c rloJllzMop(fnrrrra [pqBpaqeHrreM KoMnoHeHTa, c o6pa:onaHr.reM
HeolpaHlzr{eHHbrx rBeprlblx pacrBopoB, 4zarpduM oocro-flHus c orpaHzr{eHHbrMr4 TBepAr,IMz
pacrBopaMl'I SBTeKTI4qeCKOTO u nepr4TeKTrrrrecKoro rr4froB. .{ropouerpuqecxuir aFraJrr.r3.
MurpornepAocrb 3epHa. ,{ocrzNenufl cocrorHrz.s paBHoBe cns.. Orxuf rz 3aKaJrKa.

6, @r'rsllKo-xuvru'recr<ufi aHaJrH3 rcap6onarHux w, TeppzreHHbrx ner[rnnrrx
KOJrJreKTopoB.

He(fr'anoft KorlerKTop,I{ ero xapaKTepr4crr.rKr.r. feonoro-$r43r.rqecKrre xapaKTepr4 c-rLrr(v
rlJlacra' llponrzqaeuocu, rroprlcrocrr, ropnoft lopoAbr, BHyrpeHHee AaBneHr,re. llpuuaHu
cHI4)KeHpIt upoHI4IIaeMoc'rI4 B o6nacrra nracra oKoJIo AoSrmalorqex r4 lrarHerareJrbHbrx cKBalrorH.
PeHrreuoQa:oellft aHaJIIlt3 xap6ouarubx a repplrfeHHbrx flopoA. llpo6ono4foroBKa fJTl4r]prcrr;x
MIzHeparIOB I'Irs' aHurvga. OrasHxo-xLIMLIqecKI{e MeroAbr nos4eficrnur Ha rrpelra6ofinyro sony
flJlacra' XuMu'recKrae MeroAbI nos4efictnus. XI,IN,rusNa nsavrvro4eff crBvrfl. o"cootrr"rx pacrBopoB c
ropHofi nopo4ofi.

7. 3.rrercrpoxuMuuecKue rrpoqeccbr.
Pacrnoprr sneKTtrronlzron. I'Iou-AI4[onbHoe nsazrr,ro4eficrBrre. Cpe4urx aKTrrBHocr], r.r

cpe,4ru'rfi rcoe$SraqzeHT a-KTt4BHocrz. ocnoBHbre rronoxeHr4.rr reopktu Ae6is,-'Xrorrcerq. ycrosprq
sneKTpoxI4MI4rIeCKOro paBHOBeCI{t Ha rpaHr{rle pa3Ae,ua Qas 14 B sneKTpoxr4Mr4rrecKofr qenu.
Tepuo4anarravKa rzurbBaHlrqecKoro sneuenra. 3 ()w

necnofi el erLr
pacTBopo cna

' 
8. Kr.rrrernna v KaraJrr{3.
OcnosHrre [oH{Tlt.fl xllMl4rrecKofi xzuerrzxz. OcHosHoft rrocryJrar xr4MlrqecKo it xuueruxu.

cloco6rt ollpeAeneHl4.a cKopocrl{ peaKllr{r4. Kt,rHeru.{ecKr{e Kpr4Bbre. Kunerr.rqecKr4e ypaBHeHr4s.
Koucranta cKopocrl,I v rroptAoK peanqIEu. kznerIl.recxr{e ypaBHerrr4r ilnfl o6parrausrx,



naprulJleJlbHrix l.l [ocr.eAoBaTerlbHrrx pearqvtr, :Kzuernxa.rroMofeHHbx r(ariurr4Trzr{ecKr4x r4

QepueuraruBHbrx peaxrluft .

I{enuue peaKrlr{m. Peaxqrara B rroroKe.
cMerrreHl,u, Kole6arenr,Hbre peaKqzu. ponr 4
Kunerur<a rereporeHHbrx KaraJrr4Tr{qecKr{x

(xuueruuecKar Id BHerrlHrf, Kr.rHerrlqecKaf, o
3anrzcrauocrr

I{ cnocoobl ee aKTzBaIIHLI. IrlcnonrsoBaHrze MoneKynrpHbrx
IIocTorHHhx npu pac.rele roncraHTbr cKopocTtr

Knaccr'l$nxarfvrfl' KaraJrurvqecKux pearqzft r4 Karuurr,BaropoB. Teopnx rpoMe)r(yrorrHbrx
coe,4rrHeHr{ft n raralu3 e., IIpLr Hrlr{rr sHeprerr{qec4of o co orBercrBr{s.

fouorennrrft Ka'rarus. Kucnoruo-ocuonHofi KaraJrrr3. MerannoxoMrrJreKcHbrfi xatastus:
KI,IHeTLI Ka I,I MeXaHI{3MbI,

@eplreurarzsHrrfi Karar{1l3. A4cop6rluoHHbre vr KaraJrurarqecKr.re rleHTpr,r (fepueHron.
Arrrzeuocrr Lr cy6clpa:rHax ceJreKTI4BHocrr, Sepruen'ron. Ko@epr'reHTbr. MexanzsN4rr
QepnrenrarlaBHoro Rararrv3a.

fereporenurrft xaralus. Celeru4BuocrE Kariurz3aropon. Portr agcop6quu B KaHerrzKe
rerepofeHHblx KaraJlzrl'IqecKllx peaxqzft. Helo4nopo4uosrb rroBepxHocrrr Kararrr43aropoB,
HalreceHHbre KaraJlI43aroprr. 3uepfilt aKTIdBaIIud rereporeHHbrx Karalrarr{rrecKr,rx peaxqvfi.

Coepenaeuubre TeopI{rI (fyurquoHupoya\tux rereporegHbrx KaraJrr4satopo". ocuosHrre
rrpoMbrrrrneHHbre KaTaJrr{,rr{qecKr4e flpoqeccbr.
rl.nasrr flpanTuqecxux saHqrufi .

1. Xznau.{ecKatr TepMoAprHaMI{Ka. , l

2. llonepxuocrurre sBrre:rtars. n a4cop6qvrx.
3. @agoesre Ar4arylaMMbr oAHo-, AB)x- r.r MHoroKoMrroHeHTHbrx cr{creM.
4. MeroAu $usr.uco-xuMr.rqecKoro a:eeurv'ria.

5. @zsuKo-xI'IMI4rIecKLIft. anarirus rap6onaC,ubD( u reppr4reHHbrx ue$rxurrx KoJrJreKTopoB.
6. 3ner<rpoxrrMr,rqecKr,re [poqeccbr.
7. Kraserur< a vr Karanqr3.



MI4HI,IC TEP CTB O HAyKI4 14 B bI CIIIE| O OEPA3 OBAHI,ITI
P O C Cr4vrCK Orz O EAE PArlI/rr4

(De4epanrnoe focy.4apcrneHnoQ aBToHoMHoe o6pa:onareJrbHoe
yqPenileHI4e Bbrcrrre ro o6paso r,aHul

(TroMllFrcKr4iIf ocyAApcTBEHH-brrzyHI4BEPCI,ITET)

- (fopuvIpoBalvrl y acnvpaHToB crrcreMlr gnanufi no Azcrlvrrrrrarle, ooBoeHlrro reM,
npno6pereHLre lrMvt KoMIlJIeKcHofi uero4oJrorl{r{ r{3freHr4fl rr crrcreMarvaarJuvrlo ooeAprHeHrr.f,M,
coAepxarrluu 3d-, 4f-,p- (F, S, O) orreMeHrbr:

- cr4creMarvrcarJrrs, cneAenzft uo uero4aira rrolyr{eHr,rq HeopfaHr4qecKlrx coe4uHeuzfi n
ol4creMax 3d-,4f-, p- (F, S, o) enervreHToB B MaKpo- v HaHococroflHkrflxl

- (foprvrnpoBaHlle I(oMIIJIeKca sHaur4fi no 3aKoHoMepHocrflM o6pa:onanut Sas,zx cocraBy,
crpyKType B cl4creMax c pa3nvtlH6lMr4 aHlroHaMr4 (fropcynr$ra4rr z oncncynr$z4rr
peAKo3eMerbHbrx sneMerrToB ;

- uclonb3oBaHue rIplIeMoB rlporHo3l{poBallut HoBbrx coeAr{HeHr4fi n cucreuax 3d-, 4f-,p-
(F, S, O) eneirleuroB B IrayqHo-LlccneAoBareJrsclcoft pa6ore, ocBoeHr4e ocHoBHbrx rroAXoAoB rr
MeroAoB K TIOI{CKy CTllyKTypHoro aHaJrofa, onpeAeJreHr,rrc Kpr{cru}nn[qecKrrx [apaMerpoB
crpyKTypbr HoBbrx coeAr.rHeHr4fi, BuaBreuuro no$uop(frasrvra coe4r,rnenufi.

AHH O TAI]I4'I K PAB O IIETZ NP O rP AMM E AWCIJI1INN I,IHbI (M O AY JI'I)
<cocran, crpyKTypa, cnoffcrea coe,4raseunfi s czcreNdax 3d-, 4f-, p- (F, S, o) srelreHroe>

Hanpanneur4 e rroAf orosKra : 04. 0 6. 0 I Xanrz.{ecKrre HayKr,r

upoQunr : OzstqecKa-f, xrrMtr.f,

Soprvra o6yveirz! oqHaq, 3aoqHat

O6relr AucrlurrJrrrHu (ruo4y.na) : 7 4 4 axagetvtr{qe oKI4x. qa c a, 4 z aue.tHbrx eArrHr4 rlbr.

Ooplra rlp oMexyro.lrofi arrecrarlurr : 3ar{er.

Ilelrro u3freHIlJI AI{cIIulnI4Hrr <Cocrael crpyKTypa, cnoficrna coeArzHeHzft s cucreadax
3d-,4f-,p- (F, S, O) enerraeHToB)) -f,Bflterc.fl (fopu4ponaHr{e y acnupaHToB, Ha ocHoBe noryr{aeMbrx
:llJauuit, TBopqecKr{x I{ ollHoBpeMgHHO p.aqzoHa-rrfHbx rroAxoroB K HayrrHo-r4ccJre.qoBarenbcKoMy
LBr{eHIrro o6rerroe s cmcteN{ax cym$u4on, Slopz4oe, (f:ropc5un(fz4on, oxcrzcyrmsu4on 3d-,
4f-- eneNreHros.

3 aA aqu [3freHr4 q Alrcrlr4 rrJrr,IHbr :

ll.ua ttll J e pe3YJrbTaTLI OCBOeHVfl

KoA u Ha[MeHoBaH[e KoMrrereHulr]r I(ovuouenr (sHanuenrrfi /ftyHxquoHalr,nufi )

IIK-4
Cnoco6Hocrr K caMocrorrenbHoMy
rrpoBeAeHr.rrc HarrHo-
rlccJreAoBarenrcrofi pa6orrr lr
loryrreHr4ro HayqHbrx pe3yJrbTaToB,

yAoBJreTBopsrcqlrx ycTarroBneHHbrM

rpe6onannru K coAepxaHr.rlo

4uccepraquft Ha corrcKaHr4e y.reHoft

cTefreHr.r KaHAr.rAaTa HayK rro

HarrpaBneHHocrr4 (nayvuofi
crrerlr{anbHocrn)

3saer
gTarrbr caMocro-rrrelrnofi pa6our, KaK Haqr4Harb

HartrHoe r.rccJreAoBaHrre, KaKr4e TpyAHocTr.r MoryT
BO3Hr.rKHyTb vr KaK LrX pa3perflr,rTb rrpkr

caMocrorreJrlHoM r4ccJreAoBanuu; tpe6oBaHl4s K
oQopunenuro pe3ynbraroB pa6omr;

Ar,rcgepTarlr{oHHbre coBeTEr rro 3arur{Te

Ir4coepraunfi uo HalpaBneHrrro taccneA oBaHLrs. lr
rpe6onannr r< pa6orana, rrpeAocraBJrseMblx B coBer

Yueer
caMocTorTeJrbHo rrpoBoAl4Tb HayqHo-
IdccJr.eAoBarenbcKlro pa6ory, [onyr{arb
pe3ynbJaTbl, Aenarb ,3aKJlroqeHr4q, 

Br,rBoAbr,



0or
TCI!

ynl4poBarb 3rarrbr Aalureftrueff pa6oru no
I'IKC 1

IIK-5
Cnoco6uocrl uorroJrb3oBaTb

coBpeMeHHyro HayqHyro annapurypy lr
MeTOAbr, lIcIIOJIByeMbre IIpr4

BbrrroirHeHr.rr4 HayqHbrx HccJreAonaunft ,n

o6tacru f, uru.recxo it ><utttuu, (rasorar n
xcugroclna.a xpoMarorp a$ux, I4K-,yO-
,-fMP-cuenrpocKonr.Lr{ u Maco-

crreKTpoMeTpus,, gJreKTpOHHat

Mr.rKpocKolr4r, peurreuoQa:osrrfi
anurvrg, Qzsutco-xuMlrrecxzft alurvr3;
MeTO,{bI MaTeMaTI,IqeCKOfO

MoAenrzpoBaHr,rr v crarracrzqecr<off

o6pa6orrn 4annrx)

3Haer

BCE OCHOBHbIC fIOH{TI,I,g [O TEMAM AICIIIIIIJII4HI,I,
MeTOAbr aHaJIII3A, KOTOpbIe rro3BoJLrrroT

ycrpHaBnr{Barb cocraB, crpyKry-py z csoficrna
coeflzueuzit1. annapiarypy Lr Mero4t4Kr.r aHurr43a 14

npo6ono4roroBKr,r

Vprber

flo46upart ycrroBrrs. rrpoBe4eHn fl. aHaJrLr3oB An.{
ycrpHoBneHr.rr cocraBa, crpyKTypbr pr ceoftcrs
coe4uHeuuft; ckrcreMurtr3r4poBarb

SKCIIepr4MeHTtUrbHbre v TeopeTr4r{ecKr4e Lr

npoBoAr{Tb rcpvrzuecxzfi aHi}Jrr,r3 pasnvrrHbrx

Merp,qoB, c no3llrlr4r4 Teopvv o6r,_scnsrr

Sa:oo6pa: oBaHlz.fl, B pa3ru q Hbrx crlcreMax

Teua 1. Xuun.recrcne 3aKoHbr kr teopuu [o cocraBy crpyKType, [pvpoAe
Heop raHr{qecKrrx c o e,qunenufi .

3ar<ou KparHhrx orHoIIreHLIfi [. [anlrouaf 3axon rocrosHcrBa cocraBa llpycra. @a^:a xan
lJocureJlb csoficre rn€p4oro reraj Kplrcrannuirecxar crpyrTypa. XrarvrzqecKue coe.quHeHr4-s.
Tn€p'urre pacrBopbr. []u4u rn€p4rrx pacrBppoB. Crexuon erp:zfl, Lr Hecrexr.roMerpr4-f,.

,{anrronz4rr u 6epronnrrAbr. llyrz Bo3ur{KrroBerlux 6eproJrnr,rAoB (H. C. KypHar<oe)
Teua 2. Cocranr,r, crpyKrypa Qropu4oh SO u 4f-a.rrerreHToB.
3neMeHTapHoe c:rpoeHl4e rI BiuleHTHocrli 3d- z 4f- greraeHToB. Cocraerr rr crpyKTypbr

(ftopI'r4on 3d gnelaeuroB: cKaHAvIs,xpoMa, MapfaHrla, xeJre3a, ro6alrra, Hr4KeJr.f,, MeAr4, rIrrHKa.
3axouoruepHocrl{ u3MeHeHIz.s cocraBoB (fropz4on r,r ux crpyKryp. Coe4r.r:nel:afl.LnF:, crpyKTypbr
ooeAI4HeHI{fi n px4y nanraHofi4on. Tepuo4r.rHaMprqecKr4e xapaKTepvc-rarun coeAr4HeHr4fi LnF:.

Teua 3. Cy"rrnQnArr 3d-e.rreMeri'r'oB

@agonrre AI{arpaIuMbI cl4creM 3d areveurfcepa. flpzvzHrr pasrruuuituno1o6nftsa:onrx
AI4arpaMM cI'IcreM. KnaccuQzKallus cy:nrSv4og 3d- srer\aerrroB rro lrx (fu:uxo-xzrraraqecxofi
lplrpoAe. Hecrexrzolaerpl4fl cynr$z4on 3d-ereraeHros. CrpyxrypH"r", iaproAr,rHaMr4rrecKr4e
xapaKTepI'{crI{KI{, cnoftcrsa KoHrpy3HTHo rrJraB.srr[xcr cynr(fra4on 3d- gJreMeHroB.

Telra 4. Cocranr,I u xapaKTepr{crrrKr{ cTpyKTyp cy.rrrQugon 4f-ereueHToB; ea:onrre
Ar.rarpaMMbr cr{creM Ln - S.

Cocrasrr coeAr4HeHr,rfi e czcreN{ax naHTaHgit1- cepa:
MoHocynr$u4u AByx 14 rpex nanenrH x |raH:ranofi4on Ln*3S, Ln*2S. Xrzmzqecx afl cBfl3b)

Susuxo-xnMr4qecKrre ceoficrsa. Tvutr crpyxryp coeAzHenr4ft LnzSt: lcy6rauecxar rzla Th3p4,
pou6t'r.recr<as. Tnrra cr-La2,S3, vouolcnan:FIas. Tkrrra 6-FzSs, porr,r6zvecr< as. TLrra e_LazS:. llepexo4rr
c)TpyKTyp npv BbtcoK L4x l;,ABrrelj^vflx,

Ouszro-xzMr{qecKa.rr npr4poAa rnep4oro pacrBopa LazS:-La:S4 co crpyrcrypofi rzua
ThEP+. Tepur.ruecx as. [ucoor\narlrr rroJrrrcynr(f z'4on.

Mero4onornt I{3yr{eHux $asonrx rr4arpaMM crrcreM Ln-S. Tanlr Sasonrx AHarpaMM
cI'IcreM Ln-S. 3aronouepHocrlr rpanc(foprr,ra|lazr 

FkrarpaMM B p{Ay pe,qKo3eMeJrbHbrx gJreMeHToB.

Teua 5. @ropcy.rls{u4sr peAKo3eMemuLrx 3JreMeHToB, {a:onrre AuarpaMMr,r crrsreM
LnzSs - LnFr.

Crpyr<ryprr coeALIHeHIzft L,nSF, o6racrz n'oMoferrHo arr4 n Szsnno-xuMraqecKa.f, rrpr4poAa
coeArIHeHI{ft. (DagosHe AlzafpaMMbl cLIcreM LnFgl-LnzS:. TpancQopMaqrrq $aronrx Ar{arpaMM B
psIY peAKo3eMeJIbHbIX eJIeMeHToB. Teprr,rQAl4HaMr4qecK[e xapaKTepr{crrrKr4 (fa^:onrx
npeBparrleHrafr n cucreuax LnzSr - LnFr. Mero4rr cr,rHTe3a rroporxKoB a Jrr4Tbx o6pa^:qon
coeAr.rHegr{ft LnSF.



Teua 6. Orccucy.lrsuqrr peAKo3eMensrlrrx sJreMeHToBl Qaronue ArrarpaMMbr crrcreM
LnzSr - LnzOs.

O6nacrn cyIrleclBoBaHzf, oKcucynr(pH
pf,Ay peAKo3eMeJrbHblx gJreMerrron. Crpyrcr
(Dasonrre ArrarpaMMbr clrcrerr,r LnzS: - LnzOr.
oxczcynl(pr.rAHbx coeAr4,HeHr4 ft n pn1y ctrcreM
Sm - S - O Mero4rt tronyqeHl,L{ oxczcynrQr,rAHbx coe4zneuzft. llocreAonareJrbHocrb
(pa:onrx rpeBpanleHuftrtpn rloJlf{eHu}r coe4urieuufi LnzOzS o6pa6orxofi cynr(paroB B rroroKe
BolopoAa' Kr{ueru'recKlte xapaKTepLIcrLIKr4 npofieccon. llst{eHenzx sdpennoxo cocraBa rrrlrxrr,r
.upra (f a: onbrx rrpeBparqsrr4rx.

Teua 7. Ifporrro3'HoBbIx coeAuHeHr.rfi s cucreuax Sropr{AoB, cym{ngon 3d, 4f-
sJreMeHToB, cr{HTe3, pacunQponna crpynryp{r.

CrpyxtypHble Kaprbr KaK MeroA cucrevaf,u3a\vvAaHHbrx no crpyKrypaM coeAr{neuuftu
MeroA rlporHo3a HoBbIx (loeAvHeHl{ft. Bu,qu KoopAI{Har crpyKTypHrrx Kapr. Curosax KoHcraHra
Anf, coeAllnenufi pa3Jlzrmblx xI4MI,IqecKIrx cocr[non. Mero4zxa gKcnepr4MeHTaJrbHoro roucKa
lFroBblx coeAI'IHeHI{fi. llporno3 HoBbrx coeAuseur,Jfi cocrasa AIILnCuST u AIILnAgS:. MeroA'xa
rIoI{cKa crpyKTypHoro i}Hiulora Ant .BIIepBbre cr4HTe3r4poBaHHbrx coeAr.rHeHr.rfi, oupe4eJreHr4e
cI4HfOHHr,I t4 Kpl,rcrannoxr4MltqecKrzx napaMerpoB SneMeHrapnori s.refixn.

Teua 8. Mero4ut cIrHTe3a Qas n urcreilax 3d-, 4f-, p- (F, S, O):leueuroB B MaKpo rr
HaHOCOCTOflHInflX.

Knaccra(frzrarlut Mero,qoB cI4HTe3a npu fionfreur4rr (bag e MaKpo- v HaHococrorHr{{x.
llpxuo TexHIrKa BbIrIoJIHeHr{r, TeMrreparypHbre rznTepBanhr o6pa6orr<z
aMrlyn. MeroAa cLIHre3a 

Siplr uonyrenuu Sa: B clrcreMax 3d-, 4f-, p- (F,
S, O) e eJlbHocrlr (fasonruS npen nprr BarzMo4eficrrrzz 3d- u 4f-
SJIeMeHToB c cepofi B 3anatHgoft arr,rnyle. Kocne HTe3a. llory-reHr,re coe,4uneHzfr
l-nzSr B floroKe cynr0u4upyrouux ra3oB HzS u CSz. 3anncr4Mocrb (fa:onoro cooraBa rrpoAyKroB
or reMrleparyprr o6pa6o'rKl4. Mero4rr nonyreuzk Jrr.rrbrx o6pa.:qon. llpuerurr noa6opa ycrteuft,
trperltrcrBylolllt{x repMu'recrofi Aaccoquaquu Pas. Cnooo6rr [oryqeHr4s rrJrorHbrx o6pa:qoe
rryreM Harrp aB JreHHOu Ktrr r.rcT annr,3 arJlrkr p acn nana. Mero4rr
3 d-, 4f- gJreMeHToB B HaHococr ofl:nvru.

Tetra 9. Cnoficrna Qar B cucreMax 3dt, 4f-, p- (F,
rrpIIMeHeHHe V [epc[eKTrrBHbre MaTepnaJrbr.

roryqeHr4r $ropz4on, cynrQz4oe,

S, O) 3JreMeHToB, [paKTqqecKoe

; # "liJ##";:ln iJ:ff]lJ:
d: u 4f- lreMeHToB. Orcrzcynrsra4u

na3 epHbre Marepv iurbr. Teprrao el eKTpurre cKr4e
xaJrbKoreHr4AHhre MaTeprz aJrbr.

il.raHrr rrp aKTnqecrcnx 3aHqrufi .

1. 3atcourr xI{MI,rr{, crexrroMerpl,rtrecKr.Ie 3aKoHr,r. @zsuxo-xuMl4qecKa.f, rrpr4pora
coenprHeuraft.

2. Qropuarr 3d-, 4f- snetvrenron.

3. Cynr(puArr 3d-, 4f- sreN,reHroe.

4. orop cynr (f z4r,r 14 oKcr.rcyJrb S u4rr pe4xos ev eJrbHbrx oJreMeHTo B. Cucreuu cylr$z4oe,
oKcr.rAoB, (f ropugon 3 d- ; 4t- orreMeHroB.

5' Merogu cI'IHTe3a rlpocrblx I{ cJloxHbrx $roprl4nsx, cynrsu4Hbrx coeAr{H euuit3d-,4f-
gJIeMeHToB, lptopcynrQz4nrrx I4 oKcl{cyJls$z4nplx coeAr{HeHr.rfi pe4r<oseueJrbHbrx gJreMeHToB,

cJroxHbrx co e.4r4 HeHIzU.

6. Csoftcrsa 14 rlpaKTl{qecKoe rIpIlMeHeH b npocrrrx rr cJroxHbrx cym$v4on, Sropra4on,
Sropcynr$rrAoB, orcczcy:n$z4on 3 d-; 4f- srel,{eHroe.



MI4HI4C:TEP CTB O HAYIfl4 I,I BbICIIIE| O OBPA3 OBAHI4-fl

P O CCVTilCK O rz O EAEP AUr4r4

O,e4eparmnoei I'ocyAapcrBeHHoe aBTonoMHoe o6pasonareJrbHoe

yqpex(AeH[e Bbrclrref o o 6pagosaHzg

<<TtovE ttcKZfr f OCyAAPCTBEHFIbIIZ yIIZBEP CnTET)

AHHOTAIIT4' K PAE OrIErz I]P Of PAMME Ar,rcur4rrJrr4Hbr (MOAyJUT)

<3anonouepHocrrr tpasonrrx paBnoBeclrfi n cracrerr,rax coe,{rzHenufi pe4xo3eMeJlbHbrx

SJIEMEHTOB)

Hanpanuenve rroAforosrs: 04. 06.0 1 Xnura.recKrre HayKrI

: ,' upo(punr; Ongu.recKas xr4Mr,r-rr

(froprrra o6yuenur or{Harr; 3aoqH€u

' O6re*r ArlcqrrnJrrtnr (vrogyra): 108 aKaAeMr.rqecKr4x rraca, 3 ga.{erurrx eAr.rHr.rrrbl.

Oopua [poMe]r(yroquorli arrecrarl[[: 3aqer.

Ile.nuo pr3yrreH[j;r Alrcqulnr{Hrr <<3axogoMepHocrr,r Sasonux paBr{oBecl4fi s cracreN4ax

coeArIHeHVft pe4noseMeilbHbrx SJreMeHToB) rBJr.f,eTcr soprvrnponaune y aclupaHToB cr4creMbr

sHauufi. rro 3aKoHoMepHoor.rrM $asoeux pannonecz.sM B cl..rcreMax coeArtrenrzfi peAKo3eMeJlbHbrx

gJreMeHToB rr ux ucrroJrb3oBaHue B Hayr{Ho-uccneAoBarelrcrofi pa6ore.

i 3aAaqu H3freHrrfl AlrclfrrrrJrlrHbl 3aKnroqarorc.s B (foprvrupoeaHvrr4 y ac[[paHToB yMeHI4{

TeoperllqecKoro ra [paK]rlrqecKofo uc[oJrb3oBaHr4tr cr4creMbr sr:.auuit [o cneAyrour,rM TeMaM

AI{CIII4UIUHbI:

- SJIeKTpOHHOe CTllOeHr4e peAKO3eMeJrbHbrX SJTeMeHTOB;

- 3aKoHoMepHocrid (pasorrrx paBHotsecrfi e cr4crer\4ax Ln - S, Ln - Se (Ln : La - Lu, Y,

Sr);
- TIdrrbI Qasonrx 21I,rarpanu cprcreM AS - LnzSl (A: Mg, Ca, Sr, Ba);

- 3aKoHoMepgocrz $a":onrx paBgoBecr{fi s czcreN{ax AS - LnzS: (A : Mg, Ca, Sr, Ba),
I locrpoeH]re KoM[rrorepuoft MoAenr{ rpanc(fopuaquu (fasoBbx Ar,rarpaMM cr,rcreM;

- 3aKoHoMepuocrr4 $asonrx paBHoBecrrfi s cucrervrax CuzS - LnzS:i
' - 3aKouoMepHocrr4 (fasonrx paBHoBecr4ft n cucreuax AS - LnzS: (A: Mn, Fe);

- 3aKoHoMepHocrr4 Sasonux paBHoBecr{ft n cucreuax SczS: - I-nzSrl
- 3aKoHoMepHocrr4 Qasonrrx paBrroBecr{fi n cracreuax EuS - LnzS:

lhaHnlry€rubr€ [r95YJrb r ar br uu. 5()cHl{tt

Ko4 u Har{MeHoBaH.[re

KOMUETEHUIII4
KouuoHeHr (suauuenrrft /(pyuxquonanrurrfi )

rrK-t
Cuoco6uocrr rrcrroJrbgoBarb

coBpeMeHH)'ro HayqHylo

aulapaTypy kr MoroAbr,

llcrronb3ygMbre np]r
BbrrroJrHeHI,Iu HayqHbrx

r,rccueAosaHufi B o6nacru

$usuuecrofi. xuvruu (rasonar

LI XI{.UKOCTHA.'I

xpoMarofpa$ut, I4K-,Y<D-

,-fl MP-cner<rpocKonutr r[ Macc-

cIIeKTpOMeTpkIs., SJIeKTpOHHat

MI{KpOCKOTIt{.fl,

3naer

MeroAbr frzsuro-xuMr,rqecKoro aHaJrr43a (OXA), Koropbre

I{ccJle.(oBarb ycraHoBrrBrur{ecr rpasonue paB}roBecnr B

cl,IcreMax qoeArlHeHnfi pe4ro:eMeJrr,Hbrx gJreMeHToB (P33);

Bo3MorGocTI4 MeroAoB OXA rrprd rrccneAoBaHr4r.r xapaKTepa 14

Tv rla paBHo yecuit; Mero Ar{Ky npo 6 ono4roroBKr{ K aH aJrrr 3 aM,

anIIapaTYpY

Yueer
caMocrotreJrbHo npoBoAr,rrb aHaJrtrsbt, (fopnrynnpoBarb

BbIBOAbI, AeJIaTb 3aKIIOrIeHI4q, BbIABI4| aTb peKOMeHAaIII4II IIO

Aamueliruefi p a6 ore rro lr3f-reHrzro $ a^r onrrx p anHon ecufi ;

aHaJrr43r{poBaTb pe3ynbTaT[,I HayqHo-I4ccJreAoBaTelr,cnofi

pa6oru; Kpprrr,IrTecK14 cr,rcreMunrcvpoBurb nr{TeparyprrT,re



peHrreHo(bagonufi aHaJrr,r3,

(fururo-xzrr4z.recr[ft arranr.r3;

METO.IIbI MATEMATI,IqOCKOIO

MoAenr,rpoBaHr{s Lr

crarucrnqecroft o6pel6orxz

Aaunux)

AaHHBIe rro reMaM Al{cq[rrJrr.rHbr, nau6oree 6rugro
OTHOCIIIII4eCI B TeMaTVKe HayrIHO-I,ICCneAOBaTenr,CtCOfi

pa6oru

TIK-6

Cnoco6nopru . rpaMorHo

rrpeAcTaBJrrTb pe3yn.bTaTbr

HavqHbrx uccne,uonanufi

(HayqHbre cTaTLr{, .4oKJra.4Er

il rrpe3eHTarlrru, Ha,yqHbre

OTqET6I, KaHArrAilTcKat

ArrccepTaqr4s) B cooTBelrcTBr{u

c Ip[IilnTbIMr4

n (fusuqecKofi )wrMwvr

HOpMaMr,r u npaBLrnaMr4

npaBarra [p-eAcraBJrerrr4r rpa(fuuecxoro

ra6rF{HHx, pacrrerHllx 14 TeoperllrrecKux

B COOTBeTCTBT4T4 C npI4H.f,TbIMI4

3naer

OCHOBIIbIC'

Ndarepvura,

AAHHbIX

s dugu.Iecx oit xuxtuu HooMaMI{ 14 rr:r,aBlaraM:a

Yrvreer

fpaMorHo rrpeAcraBn.rrrb pe3yJrbrarbr HayqHbrx r,rccne4 osauufr.

(xarc r.eoperl,IqecKllx, TaK h ?Kcnepr{Meuralsusx) B

COOTBETCTBI,IU rrpr4H{r6rMt4

n Qra:rzuecrofi xurruu HopMaMrz rr [paBr{naMr4; Kpr4Tr4rrecKr.r

aHanLI3LrpoBaTb r.rMero ulLrecfl. AocTr{x(eHrrx u $oprraynupoBarE'
npo6neurr coBpeMeHHbrx r,rccneAonauufi ; oTIeHLIBarr' ypoBeHb

rrccneAoB aHrafi S ar onrrx paBHoBecuft n cucrervrax co e4vr H eHufi

peAKo3eMeJrbHbrx gJreMeHToB; QoplrynupoBarb aKTyaJrbHbre

TeMarrrKr,r uccre4onanrzft; TBopqecKr4 rIoAXo.4r{Tb K

LrccJleAoBauraro Qa^:onrIx paBFroBecrafi ; nu4erulb KoHKperuufi

o6r,exr uccne4onaHrafi, c$oplrynzpoBarb Ilenb vr 3a4a'ult

ttccle^onanufi; parlr{oHaJrbHo rrnaHr4poBarr, npoqecc

rr3) reHl{fl o6rexra uccue4onaHufi; o6o6rqarr pesynbrarbl

ucarcpaonanufi.; [pr,rMeH.f,Tb ocHoBHbre 3aKoHbr xLrMr4rr K

o6cyx4enuro rronfreuHbrx pe3ynbraroB; corrocraBrltrb

lonyqeHHble pe3ynbTaTbr c vMerorlLrMllcfl- AaHHbIMI{ rlo

Qa:onunr paBHoBecr.r.f,M B clrcreMax coeAuneHnft

peAKo3eMeJrbHbrx coeAuneuzfi; o6o6rqars pe3ynbrarll
uccne4onanrafi, npe.qcraBJrsrb r4x B Br4Ae ny6rurxaqufi,

rlpe3eHTarlufi , orueron

Kparnoe coAeplxaHrre Aucrlr{nJrnnu (rvro4y.nn)

Tepra 1. 3.nen'rponuoe crpoeurre peAKo3eMeJrbHbrx 3JreMeHToB, BHyrpeHHrrq

IlepuoAurlHocTb.

llonoxenue P33 B flepuoAra.{ecKoft cr4creMe. Slercrponnoe crpoeHrre P33 vr

rlpotBnleMble BaJrerlTHocrrz. I4npuit u cxauAufi: oxoxecrb 14 pa3n:,zr.ilre csoficre c P33,
rIoJIoxeHI{e Bpflry P33.ilF{eupepbrBHbre r{ [epl4oAprr{ecKr,re 3aBr4clrMocrr4, rrpoflBJrrrorquecs B prAy

P33 u rIX coeAllHenuil:" Buyrpennxr nepr4oArrqHocrb, rleppreBa{ n r4r:rpeBafl noArpylrrbr.
faAonunuesrrft usroN{. '1.'erpa,qnrrft s(f$ercr: cyrrlnocrb, nporBneHr{e B prly P33 z coe4rauenufi

P33.

Te*ra 2. 3arcoHoMepHocrrr Qaronrrx paBHoBecr{fi e cucreNrax Ln - S, Ln - Se (Ln =
La - Lu, Y, Sc).

MeroArr LI3yqeHLit ryrorIJIaBKI4x cl4creM Ln - S z Ln - Se. TepnauqecKrr ycrofivunue n
TepMI,IqecKI4 Al4ccollllupi/rcuIae ftasrr. Kpnrnuecruit a*wtus aMeroIr1uxcx Qa:onux Ar{arpaMM
cucreM 14 oIIeHKa LIX AocroBepHocrr4. Henpepunuar Lr nep[oAr{qecKue 3aBncr4Mocrrr,

rlpotBJltloullect B psp;ax ([asonlx AVarpaMM crrcreM. Pr4rr uso(foprvrynbHbrx coeAzneHufi s
crlcreMax. Tuurr Qasoeux AuarpaMM cr.rcreM Ln - S, Ln - Se r4 r4x B3alrMocB-fl3b c oneKTpoHHbrM

crpoeulleM P33, [poflBJIeHLIeM nHyrpennefi repproAr{qHocrra, TerpaAHofo s(f$erra.
Bosnaoxnocrra nocrpoerrns KoMtrbrorepnofi MoAeJru rpauc$oplraqun Qasonsx ArrarpaMM,



3arououepHocrl,r ngauuoAeficrBr4fi B pt,{ax crrcreM, noAo6[t u orJrr4r{r{tr. llpornos Ar,rarpaMM

Miilou3yueHHblx crrcreM. Merorc,r [onf{eHr,rq oSpaeqon $as s cr4creMax: MeroA naupan:reunofi

KpI{craJInLI3arJvwt, repallzuecr<uri MeroA: ilepcuexruBbr ncrroJrb3oBaHr4r cynrfru4urx 14

ceneHlrAHbrx Qar P33.

Teua 3. Tunrr Qnronurx ArrarpaMM crrcreM AS - LnzSr (A = Mg, Ca, Sr, Ba).

Coctanu v crpyKrypbl coeAusenuft B cr.rcreMax AS - LnzS:. I,lgrvrenenue

Kpr,rcTanJroxrlrMr,rqecKux pr (fusuxo-xzMr4rrecKr'rx xapaKTepr4cTr.rK coeAuHenrafi KaK (fyHxquu

r{ouuoro pa4kryca peAKo:eMeJrbHbrx gJreMeHToB. O6nacu rn€p4rrx pacrBopoB LnzS: - ALnzS+

co crpyKTypoft runa ThlPz. Brur.gnue reoMerpr.iqeoKofo r4 oHeprcTuqecKoro Saxropon ua

ycroft.runocrr reepAoro pacrnopa. KaruoHno-HeynopqAorreHnbre lr Karr4oHHo-ynoprlor{eHHbre

crpyKTypbl. Kucrorgo-ocHoBHarr lprrpoAa cJro)Krrbrx coeAr4HeHr,rfi: ruocoru ra AeofiHrte coJII4.

Tranrr (fasonrrx ArrarpaMM cvcreM AS - LnzS3 (A : Mg, Ca, Sr, Ba): oBTeKTr.{secKoro rllrla, c
o6pasonanuerr,r o6tacru rnepAoro pacrBopa LnzS: - ALn2S+, c o6pa.:onaHr4eM cJIolKHbx

cynr(pu4on. BsazN{ocss3b rrrla $asonofi Ar,rarpaMMbr r4 KprcJro'rHo-ocHoBHbrx csoficre [pocrbrx
cynr(fr,r4on.

Teua 4.3axonovrepHocrrr {aronrrx paBHoBecrrfi n cucreuax AS - LnzSr (A: Mg, Ca,

Sr, Ba), rocrpoeHrre Kolldrrbtorepnofi MoAeJrrr rpancQopMarlnrr Sasonrrx Ar{arpaMM cucreM.

3axoHonrepuocrr4 Lr3MeHeHrrs Qusuxo-xzMr,rqecr(r4x xapaKTepr4crr,rK cJroxurx cymfI4AoB.

3aronoruepHocrl{ (fasonux paBHoBecrrfi n cr,rcreuax AS - LnzSr B psAax ruenor{Ho3eMeJlbHblx Iz

peAKo3eMeJrbHbrx oJreMeFrroB. fenearoruqecKoe poAcTBo (pasonrrx ALrarpaMM cr{creM AS - LnzS:.

Oar<roprr, olpeAeJrrronue rpauc(fopnaaqnrc 4,rarpaMM. 3lenrenrrr no.qo6zs Ar,IarpaMM rr

o6nacru rpauc$oprrrarf,vrw, MarerraarraqecKafl arr[poKcraMaqrnr ([ra:onr,rx Ar,rarpaMM I4 rlocrpoeHlre

KoMnbrorepuoft uo4ena. ilporHos (paronrrx Ar{arpaMM Manor{3yqeHHbrx crrcreM.

Terra 5. 3atcouollepHocrr{ Qa:onr,rx paBHoBecrrfi s cucreruax CuzS - LnzSr.

Cocrasrr rr crpyxTypu Qas, o6pasyrorquxc.rr B cr,rcreMax. @uguxo-xuMr,rqecKas rlpl4poAa

coeAr,rHeHlrft: Aamronu;irr, 6eproJrJrr.rAbr. BosN,rerrurre rryrr4 Bo3HrrKHoBeHu.a 6epronnl{AoB B

cncreMax. Ilonuvrop$ra:rr coe4uneHufi, Cxo4creo v pa3nrdqr4e crpyKTyp uornnop$Hslx
ruo4ra(furaqzfi fipocTbrx vr cJroxHbrx cynrsrz4on. 3arconoruepHocTr.r r43MeHeHr.rr cTpyKTyp

nonr,rrraop(pHbx MoAr.rtpurcaquft c rroBbrrrreHr,reM TeMrreparypbl. @agosrre ArrafpaMMF,r cprcreM.

Tunrr (faeonrx AlrarpaMrvl. HenpeprmHafl.kr neprlorr4qecKrre 3anr{crirMocrr{ B r,r3MeHeHI4z @aroerx
paBHoBecl{ftnpxay cr{croM. Boslaoxuocrb rocrpoeHr4r KoMrruorepHoft MoAeJrrr rpauc(popuaquz
(fasonrx Ar.rarpaMM. Oueurca AocroBepHocrlr cBe.4eHufi no dlasonrru paBHoBecr,rxru. flporuos

$asonux AuarpaMM Maror,r3yqeHHbrx cucreM.

Terra 6. 3arcosoMepHocrrr Qasonsrx paBHoBecuft n cracrerrax AS - LnzS: (A : Mn,
Fe).

Onsprro-xzM[qecKr.re xapaKTepr,IcrrzKrl aroMoB, I,roHoB .Mapranrla u )r(eJre3a, coe4uHenrafi

MnS, FeS. Cocraeu 14 crpyKrypbr cJro)KHrrx cynr(fu4oB B cr{crervrax AS - LnzSs (A : Mn, Fe).

O6nacru cyuIecrBoBaHI,IrI cJroxnrrx cynr(fr,rAoB B p.rrAax czcreM. Cra6ulrnrre rr Meracra6zrr,nrre
(pasu, Bnplsnne npr.IMeoHbrx Ao6asoK Ha ycJroBr4r cyrqecrBoBaHru cJro)KHbrx cym$u4on, u,r4

Qa:onoft AlrarpaMMbr cr4creMbr. Tznrr $asonrrx Ar.iafpaMM cricreM, 3aronouepHocrr4

rpauc(poprvraqr,ru (fa-:oBi,Ix paBHosecuia B pqAax cr{creM. lloAo6rze v pa3nwryre u Saeonrx
paBHoBecl{f,x B prAax or4creM. llpuuuHu noAo6uft u or;ru,rufi,. 3axouorrepHocrr.r $a:onrx
paBHoBecr{fi e czcreNlax 14 coorrroureHr,re I(HcJrorHo-ocHoBHbtx cnoftcre [pocrbrx cynrSz4on.
(Dopuyna, Bblpa)Kaloqat KllcJlorHocrr cynr$r4AoB. Crenenr KrrcJrorHocru. llkcala Kr4cJrorHocrr.r

cynr(!u4on. Kopperrqau MexAy rlrrraMa Sa:onrx AlrarpaMM cr4creM v coorHorrreHrreM

KrrcJrorHo-ocHoBHbD( rrc>i:oAnbrx cynr(f z4on.

Tepra 7. 3arconouepHocrrr Saronux paBHoBecuft n cncrevrax SczSr - LnzSr
Cooruourenve rpzsurco-xraMr.rqecKr4x xapaKTepllcrr{K cKa-u4us. 14 raurauofi4on,

coeAI{HeHI{ft SczS: u LnzSr. Creneut Kr4cJrorHocrn cynr(fz4on SczS: r.r LnzS:. llporuos
(pasoo6pasoealnufr. B crcreMax SczSl - LnzS:.

Teua 8. 3arcononaepHocrlr Saronr,rx paBHoBecufi s cucr,el{ax EuS - LnzSs



'...'-.',.,........'..'...:.'.'....,].

Banesrnrre cocrotHllt eBporrur. XurrrI,t.recra.f, cB{3b, crpyKTypa, cBoftcrBa

tuouocylr(fllAa eBporlIzs. Oasoo6pa3oBaHl4e E cMeHa ruua (pa:oBrrx Ar{arpaMM cr,rcreuax EuS -
LnzSg.

''..:1.

Il.nannr npaKTr{qecrcux gausrufr

I . 3ar<onouepnocrr4 ([asonrrx paBrroBg 1fi, e, e S, Ln - Se (Ln - La - Lu, Y,
Sn\ --,., ,. , 1, ;....,: ..1..r;.. .,,,: . : . .: ..., ), .

ew). ..ri.... .i :. :. .. . ... 
r..

2. 3arcouoruepHocrlr (paronrx panuonec fi'n'c tnzS: (A = Mg, Ca, Sr, Ba).

3, 3arououepHocrlr ([asonrx paBuoBpc]rt n cprcreuax CuzS - LnzSl u AS - LnzS: (A :
Mn, Fe).

4. 3arououepuocrlr $arorrx paBHoBscr{ft s cucrer\lax SczSr - LnzSs u EuS - LnzS:.



MI4HI4C'IEP CTB O HAYKI4 I,1 B bICI T TEf O O BPA3 OBAHI4'I
, P ACCI4T4CKO?I OEIEPAUT4T4

(De4epzurruoe rocylapcrBeHuoe aBToHoMHoe o6pa:otareJrbHoe
yqpexAeHrie Bblcrxero oSpa^aoaanur

(TIOM[|H CKVIfi, f OCYNAPCTBEHHbTIZ YHZBEPCI4TET)

AHHO TA rJr4t K pAB Or{Efr np O rp AMME AI4 C tll4n JII,IHbI (MO lyn-fl )
<<Hayrno -uccneAoBareJrbcKar AerreJrbHocrb))

, Haup an neHll e rI oAro-roltl;=lr13r';H 
Xffi* 

c Kr4 e H avKlr

QOpMa OOyqeHr4S OrrHaS

O6rervr AncrlurlJrlrurr (uogy.ur): 5184 aKaAeMr4qecKr{x qaca, I44 za,rcrnbrx eAuHrrrlbr.

Ooprvra rpoMelnyroqnoii arrecrarluu: av$SepeHrlrzpoBaHnrrfi saqer.

Ilemro HayrrHo-I4ccrreAoBareJlr,crcofi Aef,TeJrbHocrkr acrrr4paHTa sBJrsercx yrny6neHHoe

u3freHl,Ie n ocBoeHlre reopl4l{ xr4MuqecKoit .uayt<u (n qacrHocrr,r, (pu:rtvecxoft xuMuu),
upuo6pereuze orIbITa E€AeHI4r caMocrorremnofi H&|eHolr4ccneAoBarenr,cxoft pa6orur 4nx
uocle4ytoulefi floAroroBKr.r Hayquoro AoKJraAa vr HafrHo-KBatmSuxa4nonHofi pa6oru
(4ucceprarlur.r) na collcKaurle y.renofi crerreHr{ KaHAr.rAara HayK B coorBercrBuu c nu6pannofi
reuaruxofi uccre.uoBaHu:f, .

3aAa.raMu Holrqg6-TgcJleAoBareJlrcrcofi Ae-flTerbHo crr4 acnr4paHTa rBJurrorc.fl:

- (foptuupoBar{I4e KoMIIJIeKcHoro rpeAcraBreHr.r-s o cneqn(puxe Ae{renbr{ocrr.r HayqHoro

pa6ornurca rro HanpaBJIeIJI,Iro rloAroroBKu <Xr,ruzqecKr4e HayKrz) (yponeHr noAroroBKr{ KaApoB

nucruefi xnanr.r$ur<aqnz) ;

- c6op uarepnzura p^nfl HayqHo-KBa-nu$rzrcaquonsofi pa6oru (.uuccepraqzu);

npuo6pereHl{e [paxr[qecKux HaBBTKoB B novcKe r{ r4crroJrr,3 oBarrlrLr rrcroqnzKoB Hayr{Hbrx

snauutrr rlo xLIMI{LI (nepuo4I,tuecK}Ie vl:'p;alrrus, pe(feparunHhre xypHalm, 6ulttuorpa$rzuecr<ue
o6soprr, monorpaQuu, crtpaBorrHrrKr{, snexTpoHHhre r,r HayKoMerpuqecKue 6asu4annrrx);

- oBnaAeHI,Ie MetoAaMLr cvrrT ega v anurtr3a xr,rMurlecKr{x o6relcron ;

- ocBoeHlle MeroAoJIorI4I4 perxeuurfl, DpaKTnrrecKrax upo(peccuoHaJrbHbrx 3aila'u1,

- coBeprleHcrBoBaHl4e ynreHzft Lr HaBr,IKoB caMocro.f,Telrnofi HayrIHo-

LrccJreAoBaremcrcoft Aeqr eJrbHocrr,r acur4paHTa;

- yrracrl,Ie ac[upaHTa B HayrrHo-I,IccJ]eAoBaremcr<ofi pa6ore, npoBoAr,rMoft rafe4pofi;
BHeCeHI{e aCnLIpaHTOM JII{qHOIO BKJraAa B HayqHo-lrccneAoBaTenbcKyro lpofpaMMy,
ocyqecrBJr.f, eMyrc ra(f e4 poft ;

: [o.qroroBKa re3ucoB AoKnaAoB Ha xon$epeuquu, cranei4 4m ony6nr,rKoBaHr{.f, B

peIIeH3LIpyeMbIX )KypHaJlrax 6aa Scopus, WoS, peKoMeHAoBaHHbrx vyqkrrbrBaeMbrx B,A.K P@;

- 3aKpelneHLIe :iHaHufi,, ytvtenufi Ia HasrrroB, noJryqeHHbrx acnrrpaHTaMrr B rrpoqecce

v3welJvfl. Arl cqullnr4H npofpaMMbr acru'rpaHTypr,r;

- pa3BrITkIe y acnvpaHToB Jll4rrHocrHbrx KaqecrB, orrpeAeJrreMbrx o6rquuu rlersMrT

o6yuenvr I4 BoclI{TaH[t,I,I3JIo)KeHHbrMrr n OlI, pa3Br{Tr4e npo$eccuonalrHofi KoMrrereHTHocrr,r;

- [oJIrreHI{e HaBbIKOB KypI,IpOBaHr4r CTyAeHTOB MnaArxrrx KypcoB npr4 BbrnoJrlJelJkrvrLrMkr

gKcrrepllMenranruofi pa6orrr rro reMarrrKe 6rusxofi K r.rccneAoBar^LrflM acrwrpalTa.



IhaunpyeMbre pe3yJrblarbr ocBoeHr{q

Ko.u u Har,rMeHoBaH.Ke

KOMNETEHIIUII

llnanupyeuble p*ynbra:rrr o6y.renul:
(sHaHrenrre/ft ynrcqnonalturre)

yK-1

Cuoco6nocrr K

xpuruuecroMy aHaJrr,r3y r4

oueHKe coBpeMeHHr,rx

HayqHbrx 4ocruxenrzft,
feHepkrpoBaHr{ro HoBr,lx

u[eir. rtplr perrreurdr.r

I,ICCJIE,UOBATEJIbCKIIX V

rIpaKTI{rIecKI4X 3AI.AI{, B

TOM qI,ICJIE B

M elKApr cqa rr Jrr4H apH6rx

o6nacrsx

3uaer

ocHoBHbre MeroAbI HayqHo-uccJreAoBareJlrcxoff AerrenbHocrr.l;
ocHoBHbIe I4crorrHr{Kr4 nonyqeHr4fl AocroBepHofi urrtpopMaullt4 B

o6nacru HanpaBneHux pa6ortr acnupauta, frusrauecrofr xuwtuu u
B Me)K,qucqr{nJrr4 HapHbx o6naqr.f,x rrccJreAoBaHr{q; coBpeMeHHoe

cocrorHr4e ren4arr{Kr.r rrccJleAoBaHtrs. v B rIeJroM (frasuuecxofi

XLIML.IU; nOCneAHI{e HayqHbre locTr{)r(eHr4fl, 14 pa3Br4Tr,re TeMaTrzK B

o 6lacru uccJrenoB aH ufr. acnuo aur a

Vrraeer

rIpoBoAI,ITb xpzrrauecrnft ananv3 coBpeMegHbrx HayrrHbrx

Aooruxrennfi n o6lacru $usuvecrofi xnM:an; co[ocraBrqrb
[IolyqeHHbre pe3ynbTaTbr c Mr{poBbrMlr r,rccJreAoBalll?IflMkr B

rerraanr.recrofi o6nacru; pa6orarr B sneKTpoHHbrx

HayKoMerpr4rrecKr.rx 6as ax (Wo S, S copus) ; Q opuylup oB arb HoBbre

vr4epr,3a4aqv, B ToM qplcne MexAr4crl[[nvHapHofo xapaKTepa iln'/.
KoMrrJreKcHofi ouenxu pe3yJrr,Taroe pa6orrr

vK-5
Cnoco6nocrr

nJraHr4poRaTb u peua.T6

3ara'ru co6crnenuoro
npo(feccuoHaJrbHoro Lr

JII{qHOCTHO| O pa3Br.rTr.rt

3uaer

rIeJrI{,, 3anaqv, ocnoeHrle pa:4em,r, o6telcmr r{ MeroAr,r

(fzsaueoxofr ' xnttuu; coorBercrBrre nrr6pannoft TeMarrzKrz

I{ccJIeAoB aHr4r rraclopry Hanp aB Jreuvx (cueqzanuro crz) ; MeroAbr

Aocrl{xeHl4g rrocraBneHHoft rleJrr{ [pIz BbITIoJIHeHI,ILI HayrrHoro

I,ICCJIeAOBaHT{fl; BOlpOCbr opraHr,r3arlrM rrnaHr.rpoBaHrrr rr

(punancupoBaHkrs, HaytrHbrx pa6or, rpe6onanu-a n o(popuJreHr{ro

HayrlHo.Texuraqecr<ofi AOKyMeHTarlr4r,r; STAIIbI

upo(feccuoHanbHoro pa3Bvr"rlrfl; Kpr,rrepr4r{ v ocHoBHbre

lpe6 onaHrz fl) rrpe ATflBJrreMbre K HayqH oMy corpyAHr{Ky

Ylreer
cocraBJrf,Tb rIJraH cBoero upo$eccr{oHaJlbHoto 14 Jrr{rrHocrHoro

pa3Bur"ws, peanr{3oBarbcs. v KaK JrrrqHocrb r4 KaK npo(peccuoHaJr B

us6pauuoft o6nacru; HaxoAlrrb npo(f ecczoHaJrbHbre KoHTaKTbr AJr.f,

pe anr.r3 arlupr coBMecrHbrx rrpo eKros/uc creA or,auuit; o 6 o cu o e arr
qerecoo6pa3Hocrb pa:pa6orxu reMbr: cocraBr{Tb nJraH

llccneAoB aHI{ ft sa 6 tuxaft ruyro 14 orAaneHHyro nepcleKTrrBy

OTIK.2
foronnocrr
opraHr.r3oBarb pa6o'ry

PICCJIE,IIOB ATEJIbCKOTO

KoJIJIeKTT{Ba B o6nactu
XI,IMTII'I 14 CMEXHbIX HAVK

3naer

orer{ecrBeHHble rr sapy6extnue rrrKoJrbr, pa6orarorql4e B TeMarrIKe

acwrparTa; cnoco6rr opranlr3arlur,r KoJrJreKTr4nuofi pa6orbr rro

rlpoexTy n o6lacru xr4MLrLr tI cMelr(HbIX HayK, neo6xo4ztvrbre An-r
lpoBeAeHr4 x HLI[; [pr4Hrlr.rrrbr rrocrpo eHrrr lrccJreAoB areJrb cKof o

KoJIJIeKTr4Ba, (fyurcqzouan yqacrHrrKoB, oco6ennocrz
pacnpeAeneHr{r o6.ssaHuocrefi yqacrH[KoB HayrrHofo
KonJreKTr,rBa; cnoco6tr BoBJreqeHr4s cryAeHToB MnaArxux KypcoB

Anfl BbtrronHeHur o6ruero [Doer(Ta

Vueer
BburBJr.rrrb, o6ocnonrrsarr r{ opfaHrr3oBbrBarb Heo6xo4urr,rocrr

npoBeAeHar KoJrJreKTr,rnuofi pa6orbr HaA npoeKToM; pacnpeAen{Tr,

o 6ss aHHo crkr yrracrHr4KoB, rrpr.rBJreKarb HoBbrx qJreHoB, cryAeHTo B

AJU Bblno JrH eHr.r{ pa6 or ; corpyAHl,rqarb co craplllrMr4 Ko JrJreraMLr.



a TaKx(e co clerlr4aJrvcTaMr4 B Apyfprx opraHr43arluqx /HayqHr,rx

f,pynnax

IIK.4
Cuoco6uocrr K

cztMocTogTenbHoMy

IIPOBEAEHI,Irc HAYIIHO-

I,rccJreAoBarenrcrofi

pa6orrr v floryrreHuro

HayrrHbrx p$yJrbTaTOB,

yAoBneTBopftorrlux

ycTaHoBJreHHbrM

rpe6onanraxu K

coAep)KaHr.rrc

4nccepmqxft tua

colzcKaHkIe y.reHofi

cTerreHrr KaHATIAaTa Ha.FK

lo HanpaBnerrHocTpr

(uayrnofi
crreqltaJrbHocru)

3uaer

TeoperrrtrecKpre ocHoBbr $vrsuuecroft xurMr4r4, MeroAbr

I4ccneAoBaHr,r.r{ 14 nponb4enra.a gKcrrepr4MeHTaJrbHbrx pa6or,
IIOJIOXeHpIq, UHCTpyKIIr4r4 pr |paBI1Ina sKcrrnyaTarllrr4

I4ccneloBareJrbcKoro o6opy4orauut, ocHoBrrbre rrpr4urlr.rnbr

opilttu:auvv caMo-cro{Temnoft 3a6out rlo : TeMarvKe

uccileAoBaHr{-{; TpeboBaHr4fl K oQopvrleuurc pe3ynr,raroB

reoperu.recroft 14 gKcrreprdMenralrHoft pa6oru;

AlrcceprarluoHHbre coBerbr rro 3arrlr{Te 4r,rccepraqufr ro
HanpaBJreHr{ro r4ccJreAoBaHr4r \r rpe6onanzr K pa6oralr,
rlpeAocTaBJrf,eMbrx B coBeT

Yueer
caMocrorreJrbHo npoBoArzrB Hayrruo-uccJre.qoBarenbcKyro pa6ory,
IIoJIyqaTb pe3yn6TaTbl, AeJIaTL 3aKJIIOIIeHI4', BbrBOAtI,

(p oprr,rynzp oB arb 3Tarrbr galr,Hefi ruefi pa6 orr,r rro reM arr,rKe

Kparnoe coAepxaHrre Alrcqrr[JrrrHbr (uoay"rrr)
Hayrno-uccJleAoBareJlbcKa{ AeqrerbHocrb ocyrqecrBJr.rrerctr r Soprvre uugunuaywtauoit

caMocro.flTensuofi pa6orlr acnurpalnTa rIoA pyKOBoAcrBoM Hayqnoro pyKoBoAprreJrr, coAep)KaHr4e

Aanuofi Al4cllrrrnuHbt $opnaupyor cneAyroqr4e reMbr: <OpraHrasaquoHurrfi 3rarr HayqHo-

HccJleAoBarenrcxofi 4elierbuoctl.t>, <lloArorosurel*rr,rfi eran HayqHo-HccJreAoBarentcroil

AegrenbHoctu>, <<I4ccJle4oBarenscxuitt gran HayqHo-r,rccJreAoBarelrclcofi AesrerbHocrl,r)).
oprauzsaquonnuft gra[ HayqHo-r4ccneAoBar:elrcroft AeqrerbHocrr.r

Onpe4enerule HarIpaBJIeHI,I-t{ HafrHoro r{ccneAoBanrzx, nrr6op reMbr, onpeAeneHue o6rerua ra

rlpeAMera I,IccJIeAoBaHprfl; nnaHkrpoBaHrre HayqHo-[ccJreAoBareJmcxofi AerreJrbHo crlz acrrrrpalrr rat
I,I3freHI4e reoperuqecKolo Murepualra, o3HaKoMJreHrze c revrarzr<oil r4ccJre,4oBarerrbcKr4x pa6or n
AanHoft o6nactn, o6ocHosaH[e aKTyzlnbHocrrz reMbr rzccleAoBaHrz.fl rr ee reoperuuecr<ofi
3HaqI4MocrI,I; [ocraHoBx:a qelef lr 3a!.a'c. r4ccneAoBaHlrr; noAforoBKa orrrera o HayrrHo-
r,IccreAoBarelrcrofi nerrenbHocrl4.

flo4roronztenrsnrft grarr HayrrHo -r,rccneAoB arertrcroft Ae-srenbHo crv
Onpegeneune crerIeHI,I paspa6oranHocrr,r usyvaelrofi npo6lerrlrr; AerrenbHocrb c

I{croqH[KaMLI Hayrnoft IaH$oprvraquz ro reMe Ar4cceprarl]ru; pa:pa6orna [porpaMMbr Lr

I{HcrppeHTapvs. co6cleeuHoro lEccne,4oBaHu-f,; r.r3yqeH[e MeroAr4K alaJrr43a o6t,exros
I{ccJIeAoBaHLrfl; aKTyaltur3illlrrr upobrreuautKr4 HccJreAoBaHrrfl. c yrreroM BbIgBJreHr4{ ero HoBI,r3Hbr;

BblcryrlJleHure Ha nou(fepeuUlrll, rloAroroBKa Te3lrcoB AoKnaIa; rroAroroBKa orqera o Hayr{Ho-
I{ccJIeAoBarelrcroft AerreJrbFrocru, (no4onofi or.ret).

?Iccne4on aremcr<uft grart HayrrHo -r{cc JreAoB arem cxofi Ae.srerbHo crr,r

flnaHzponanue H.a)^{Ho-LlccJleAoBaremcroft AerreJrbHocrrz 3-ro ceMecrpa; pa6ora c
I4croqHLIKaMI4 nayrnofi uHQopuaquz, aluwr3 ocHoBHbrx pe3yJrbraroB r{ uolroxceunft,
lonyqeHHbrx BeAyrqHMI4 crrelll{turr4craMu B o6tacru [poBoAr..rMofo uccJreAoBalnns, orIeHKa r,rx
npLIMeHuMocrlI B paMKax IlccJIe,4oBaHI4f,; cocTaBneHl4e 6u6tnorpa$zvecxoro clrrcKa no reMe;
I'I3) reHl4t M9TOALIK' ailurkl3,a o6rexron r,IccJleAoBauzx, nlr6op traz6olee orrrr4Mr]JrbHblx MeroAr4K

AJIBbIrIoJIHeHu{ HVII; BbIloJIHqHI4r rrocraBJrerrHbrx oKcrrepr.rMeHTaJrbHbrx 3aIaqna3-f. ceMecrp
IIo reMaruKe uccne4onalo:/.s.. Anpo6aUzr nrr6paHHbrx MeroIzK cr4HTe3a Lr aHaJrzr3ao6texron, ux
4opa6orr<a u ycoBeplJrex{crBoBaHlle; Br,IcryrrJreHrre Ha r<ousepenqzu, rroAroroBKa re3r.rcoB

AOKnaAa; [OAroroBKa or!]rera o HayqHo-r4ccJreAoBarelrcrofi AesrenbHocr[.
I4ccne4onarenrcr nfi grart HayrrHo-r4ccrreAoBaremcxoft AesrerbHocrr.r



fllauzponaul{e Hayr{Ho-I,IccJreAoBare4rqxofi Aesrerbuocua 4-ro ceMecrpa; paspa6orr<a

ocHoBHbrx Hanpanleuzft gKcnepr.rMeHTaJrbHo.ro r,rccreAoBaHlfi ro reMe Alrccepraur.rr4;
BbIIIOJIHOHI4e HI4[; e LI KoHKpslT3silul ocHoBHLx pe3yJtbraroB r.rccJreAoBalufl;
aHNrvI3, OIIeHKa I4 LIH e3yJlbra.roB HccneAoBaHr.rs; rroAroToBKa cTaTbLr 

^Is. 
Hay,'IHofo

vgl;aHlufl; [oAroroBKa orrrera o HayqHo-t4cciie4onaienrcxofi AeflTeJrbHocrz (ro4onoft orver).
I,Iccne4onarelrcrzfi gTarl HafrHo-rrccJreAoBarenrcroft AerreJrbnocrLr
flnauuponauue Hitytruo-llccireAoBaremcr<ofi AeflTenbHocru 5-ro ceMecrpa; BbrrroJrHeHne

HVI[; o(fopunenze pesyJlbraron HIrl[; aHaJrLr3, oueHKa n r,rHreprrperarlrr pe3yJrbraroB
llccneAoBaHl{s; oIIeHKa AOCTOBe.pHOCTTT Ir, AOCTaTprrH,OCTr4 ,4aHHbrX r{CCJreAOBarrr{S; [O.qfOTOBKa

crarbll Anfl HayrrHoro r.r3IAHZf,; noAroroBKa orqera o HayriHo-[ccreAoearelrcxofi lerrenbHocTu.
ZccneAonarelrcrufi gTan Hayq aTenscrcofi 4emenruocru l

fllaunponaul4e IIayqHo-r{ccJIeA AesreJrbHocrn 6:10 ceMecrpa; BbrrroJrHeHr.re

HLI[; oIIeHKa AocroBepHocrrl u Aocraroqnocrr{ AaHHbrx r4ccneAoB a:rrtrfl; oueHKa npaxrrauecroft
3HaqllMocru 6y4yIqeft 4nccepra\var; orIeHKa rrpeAlonaraeMoro Jrrzqrrofo BKnaAa aBTopa B

parpa6offiy reMbr; oqellKa rlpeArroJraraeMoro rr.rrrHofo BKnaAa aBropa n paspa6orKy reMbr;

[peACTaBneHI{e U KOHKpeTLI3aIII{' OCHOBHbIX pe3yJIbTaTOB IICCJIeAOBaHV'; IIOAIOTOBKa CTaTbV I.I[s
HafrHoro !r3I.auws; [oAloroRKa orqera o r{afrHo-r4ccneAoBarenrcrofi Ae.f,TenbHocrur (ro4onofi
or.{er).



MI4HI4CTEP C TB O HAY.KI,I 14 BbIC I I TEf O OBPA3OBAHI4'

(De4epa nruoe rocyAapsrBeHHoe aBToHoMHoe o6pasonareJrbHoe
, yqpexAeHr{e Bbrclrero o6pa:onalrllr

(( TIO M]]H CKUW f O CYXAP C TB EHHBI IZ Y HI4B E P C I4TET )

AHH o rA IJWI K PAB o r{EIZ np o rpaMME Ar4 c r]r4rrJrzHbr (M oAyJUr)
<flo4roronKa HafrHo-r<nanrz(pur<aquoHnoft pa6orrr (gr.rccepraquu) uacor{cKaHr,re yveuofi

'''''
HanlranneHr.re ecKr4e HayKn,

Odrepr AlrcqurlJrrtmr (uogy"ur): 1836 aKaAeMr.rqecKlrx qaca, 51 saqerHrrx eArzHr,rrl6r.

o o prua up o Melrcyro.rHofi arrecrarlnu : 4a S S epeHrlkrpoBaHurrff g aqer.

I-lewt ruacur{rrJrn Hbr :

' rlpoBecru cl,IcreMarl,I3aqI4ro uayuHorT lef,TeJlbHocrtz rro nu6pauHoft TeMarHKe
llccJreAoBaHllt,

. c(foprrlyJrlrpoBarb BbrBoAbr uo pa6ore,

. noAroroBKa anTope(pepara Arrcceprarlr{pr,
o oIIeHI{Tb KaqecrBo AI4ccepraIII4r4 K rrpeAcraBJreHr.rrc n [zcceprarlLroHuoM coBere rz

roroBHocrbl acTr4paHTa,r< ny6nzvnofi sarqzre pa60rrr. ., '
3alaqz Ar4crlr4 nn?rHbr :

' [poBepKa reoperuuecrofi u flpaKTr,r-recrofi noAroroereHHocl-ra acnupaHTa K

nrruonneurzro upo$eccr{oHturbrrbD( 3aAaq

' olleHurb crII'IcoK ny6nzraqufi no reuatzKe rrccneAoBaHr4.r{ (npz neo6xoAr{Mocrr4
noAroToBI,ITb CTaTbI4 kI Te3krobr 4oxna4on)

. orleHr.rTb KaqecTBo o(f oprranenprr Ar4ccepT arJLrrl;
o OIIeH[Tb JIOIIIqHOoTb I{3JIOXeHLI' TeOpeTLIqeCKOTO I4 3KCIIepI4MeHTaJIEHOIO MaTepl,Iana

B AlrccepTarlltl,I

' oIIeHI{Tb BbIBorIbI uo pa6ore a colocraBrrr} c 3aAarlaMr{ I4ccreAoBaHrl-tr

' BbIAeJII4Tb KJIlOqeBbIe MOMeHTbT luccepTarlr4u u paccraBvrrr> aKrIeHTbI
. rroAroToBr.rrb aBTope(pepar AHccepTarlr4r{
o [oAforoBI4Tb rIpe3eHTaIII4Io HayqHo-KBanuSuraquonnofi pa6o:rrr (azccepraqzrz)
. [poBepr{Tb foroBuocrb acnr4paHra n ty6luvHoft sarqvre

' Kpr'ITI{qecK[ npoaH€rnl{3l4poBarb 3aMeqaHIlr ra(pe4pu [pr.r BbrcrynJreHr{H c AoKnaAoM
Ha HarrHoM ceMr4Hape

' frpeAcraBJreHr{e Ar{ccep"r arJnvr n r{zceepraqzounrrfi coBeTi-

|T
ruraHrrpyeMbre p$yJrrrTaTbr ocBoeHvq

Koa u Har.rMeuoBaHr4e

KOMIreTeHur4II

Ilnauupyeubre pe3yJrbrarrr o6y.reHur:
(snauuensre/dynrcuzou amHrre)

vK-1
Cnoco6nocrb K Kpr4Tr4qecKoMy

aHanr43y vL OUeHKe

coBpeMeHHbrx Hr,v.{Hrrx

Aocrh xeHr,rfi , renepupoBaHr.rrc

HoBbrx ugeft rrpu pelrreHr{r{

14CTOqHVKI4

3naer

OCHOBHbIE

uH(popraaquu e e6racru
$r,rsnuecrofi xraN4zfi rz s
rrccJIeAoBar{ur; HoBbre

Qnsuvecxoit xutvrnu

nonyqeHair 4ocronepuofi
HalpaBJreHzx pa6orrr acrrupaHTa,

' Me)KAlrorlrrlnr4HapHbx o6nacr.sx

paspa6orr<ra, unev s o6nacru



I,ICCJIeAOBaTeJrbcKr4x vr

IIpaKTIqecKLIX 3aAaq, B TOM

rrr4 cJre B Me)r(Ar{crlllrrJrr4 HapHbrx

o6nacrsx

Yrr,reer

npoBoAr.rrb rprzruvecruft aHaril3 nuTeparypHbtx
ucTorIHr{KOB; COtrocTaBJrflTb IIOnr{eHHbre pe3ynbTaTbr c
oTerrecTBeHHI;rMr,r eI gapy6er(HbrMrl r4ccJreAoBalaflMrr B

nrrbpannofr o6nacr4; SopvrynnpoBarb HoBbre Lr1Lev, 3aAarrr4,

B TOM r{r4cJre .Me)KAr.{cur4rrnHHapHoro xapaKTepa nnfl
KoMnneKcHoft oqeni<u.lrroroBbrx pe3yJrbraroB pa6orbr

yK-5

Cnoco6nocrb rrJranr.rpoBarb r4

perrrarb 3a4aur4 co6crlrenuoro
[po(Deccr4oHaJrbHoro Lr

IUTTHOCTHOf O pa:]BHTIZ'

3uaer
gTanbr cTaHoBJIeHI{r zccJIeAoBaTeJI_g, yqeHofo,
upo(peccuoHanai Kpr4Tepr,ru Lr ocHoBHbre rpe6onanux,
IIpeAbrBJrf eMbre K HarrHoMy coTpyAHr{Ky, rrperroAaBareJrro_

I4ccneAoBaTeJlro, KoMneTeHru{[ yqeHof,o ; ]KpvTepwu yqeHoro_

TIZKa; OTJrr4qr4TeJrbHbre KaqecTBa

JTl4qHOCTHOM D43BI4TI4I,I

Yueer
cocraBJrrrb rrJraH cBoero npo(feccuoHaJrbuoro vr

IUTIHOCTHO|O pa3BLITI4t, pe[uII,I3OBaTbC_[ I{ KaK JIIITIHOCTb I,I

KaK npoQeccuonal n us6paunoft o6lacrn; HaxoAr.rrb
npo 0 e c cuoHaJrbHble KoHTaKTrr r,r lorAepx{r.rB arb l{x

oIIK-2
foroaHocrb opraHr,r3oBarb

pa6ory vccneAoBareJrbcKoro

KoJrJreKTrIBa s o6racrv xarMvrpr

LI CMeXHbIX HayK

3naet
TeMarr4Ky rpauToBbrx r{ccJreAoBanufi no cneAHrrx ner ; HoBbre
[epcneKTI,IBH navqnofi TeMar[K]r.

fusuvecrofi ,ruyt"ur. .pyrrnur,
pa6oraroque r4palTa; nprrHrlrrrrbr
no crpo eHlrr I4 ccJIeAoB arenbcKoro Ko JrJIeKTrl B a, $ynrqraoH a:r
yqacrHprKoB, oco6ennocrr4 paclpeAeJreHr4.rr o6ssauHocrefi
yqacTHLrKQB Har{Horo KoJrneKTrrBa

Yrvreer

rrJraHflpoBars pa6ory HayqHofo KoJrJreKTuBa, pacflpeAeJrrrb
o6sgaHHocrz )rrracrHr4KoB, rrpr4BneKarb HoBbrx qJreHoB,

cryAeHToB p.nfl BbrrroJrHeHr4r pa6or; corpyAHr4qarb co
cTaprxlrMlr KOJrJIeraMr4, a TaKx(e co clerlr{anr4cTaMyr B Apyrr4x
opraHr{3 arluxx I nay-+rbrx rpynr ax

IIK-5
Cnoco6noorr lrorroJrr;3oBarb

coBpeMeHHyro H?yrHyro
auapaTypy h MeToAbr,

ncrronb3yeMbre npr4

BbIIIOJIHeHLII4 HayqHbrx

uccne4onauzfi B alnaoru
(pusz.recro ir. xuryruu (railonax u
xrrAKocrHas xpoMarorp a$ux,
IIK-,yo-,_flMP-
cIIeKTpOCKO[r4t kr Macc-
cfleKTpoMerpLrfl,, enekrpoHnal
MUKpOcKoIII{r,

peurreuo(pagonrrft alaJrvr3,

$usr.rxo-xnuraqecrvft arrurkr3

MeTOAbI MaTeMaTnqecKofo

MoAenr{poBaEvrfl. Lr

crarncruqecxofi o6pa6orxz

AaHHbrx)

3naer

Teoperl,rqecKr4 e ocrloBbl $zsavecnoit xnttruu. MeroAbr
r4ccJre,4oBaHr4s r,r [poB eAeHI{fl gKcrrepr4MeHTaJrbHbrx pa6 ot,
IroJro)KeHur, r4HcrpyKrlprr,r u npaBhna un.nnyuiuq*
r.rccJreAoBareJrbcxoro o6opy4onauar; Teoperr.rqecKyro
ocHoBy MeTOAOB, KOTOphIe r,rcrroJrb3oBarvrc]b rrpu
sKcrrepr.rMenranrHoii pa6ore, 3Haer MeroAr{Ky Lr

BO3MO)KHOCTLI ee OIrTL{MI43arIIII{; OCHOBbI MaTeMaTn.Iecrofi
o6pa6orru Aaur+rx pe3yJrbraroB aHilrr,r3oB

Ylreer
caMocToflTeJrbHo npoBoAIZTb HayqHo-r4ccneAoBaTeJrbcKyro
pa6ory 14 nonyqarr, HayqHbre p.ryn"rur",,
coorBercrBy{oque ycraHoBneHHbrM rpe6oaauunu K
coAepxaHr.rro ALrccepra4uit; caMocrorreJrbHo pa6orarr na
BbrcoKorexHo Jrofr4rrecr<orvr o 60py AoB al%pr; o 6p a6 arrrn urr, Lr

o6rgcrrsrr pe3yJrlTarbr npoB oAr.rMbrx aHaJrLr3 oB



IIK-6
Cnoco6nocrr rpaMorr{o
npeAcTaBJrrTb pe3ynbTaTbr

(HayqHhle cTaTbr.r, ,4oKnaAbr

u rrpe3eHTarlr{I{, FIayqHbIe

Alrcceprarlux) n cobrnercrnuu
c lrprltrtrblMt4
n Susuvecxofi xurrluu HopMaMr.r

LInpaBtrlraMkr

3uaer

Crpyr<ryprure cocraBJrflroulr4e pyKonr4cr4 Azcceprarlr4r{;
pa3Aenbr anrope@epara; npaBrrna rroAroroBKr,r cnr4cKa

uy6mrxaqufi z ucuolmyeMbrx rzcrorrHr,rKoB; coorBercrBr,re
nrt6panuofi TeMarr4Ke r{ccneAoBaHu-s [acnopry HarrpaBneHr.rt

(cnequamuocru) ; rpe6onauu.u x o$opurreHr.rro pe3ynbraroB
HAy rrccep rro 3aqr4Te
g'rac paBJre rpe6onauur
ro AoK 4itoon."rt
MareprianoB B ,{raccepraquonsrrft cotser; rtop_qAoK

paccMorpeHr.,rs Ar4cceprarlulr n Conere; nepeAoBbre

orerrecrBenHbre I{ MLIpoBbIe I4ccneAoBaHrz.f, e srr6paHnofi
o6nacrn cnerlrzaJrr43arrvn; BeAyrur4e MrrpoBbre xypHanbr,
ny6lzrcyrorqr4e HayqHbre AaHHbre uo nrr6paunofi o6tactu
HCCngAOB?Ht{r;

Yuesr
Co6raparr u auarliuzupoBarb HayqHyro, TexlroJrofr4r{ecKyro a
cTaTr4cTLrrrecKyro frxaHrrpoBaTr,
gKcrIepI,IMeHTaJIbHbre HayrrHr,re krccJreAoBaHrrr e o6racrz
analrlrrvqecr<ofi xuuuu, o6pa6au,IBarb oKcrlepr{MeHTaJllHbre

AaHHhre, Bbrcrylarb Ha HayqHbrx r<ou$epenqulx,
ceMI4Hapax, rroAroraBJrkrBmb r ny6nzxaqkrkr crarbrrrr re3r4 cbr

AoKJraAoB, o{roprvrnmr anropeQepar v Ar4coeprarlr4oHr{yro

Kparrcoe coAeplnaHne ArrcqurrJulnrr (uogyln)
l. O6o6rqarounir.eran
IlnaHvponanue HayqHo-IzccJleAoBarenrcxofi v uero4zuecrofi .4errenbHocrr4 s J

ceMecrpe. I4ugunu[yalsHrrft TIJIaH aoltupaura n 7 ceMecrpe. O(fopuneHrre pe3yJrbraroB
sKcrlepl{MenranrHoft pa6oru. Cnprcor nlzreparypHbrx racroqHrlKoB rro reMarvKe Ar{ccepr ar\Lrv. v
crlrcoK ny6nuraquft aonupattra. floAroroBKa pyKorr[crr Ar{cceprarluu. Co6ec.Ao"u"". c
HayqHbrM pyKoBoAr4TeneM rro,o6cyN4eHraro noJr) reHHbrx pe3yJrr,TaroB. A:o,atuz pe3ynbraroB
I'IccJreAoBaHr4s, IJJra}JvpoBaHLIe 3aKnlOtllrrenbHbrx gTarron pa6omr HaA Arrccep.ra\ueit.llo4roronxa
antope(fepara Aplcceprarllrl{. Co6ece4onauue c HayqHbrM py*ono4rreJreM rro
3aKnIoqI'ITeJIbHbIM nonolICeHI4{M AvrccepTar\LLlr, BbIBoAbI, HayrrHag HOBLI3Ha lrccnelloBa1rrs..
llo4roronrca rrpe3eHTal]:rlu rlo reMarr{Ke rrccJreAoBaHrzr. Co6ecegonauue c HayqHbrM
pyKoBoAI'ITeJIeM IIo AoKJIaAy rI npe3eHTarJkrv. llpe4craueHr4e pe3yJrbraroB r.rccne.4oBaHr4fl. Ha
nolyro4onofi arrecraru4a. flonyroAosoft orqer, [orna4 Ha Haf{HoM ceMuHape
ra(pe4pr/uHcrl'ITyra. Ananus Kpl4r[qecKr.rx 3aMer{aHuftrtoAoKnaAy, pynor"." u anrope6epary.
Co6ece4onalLre c Ha-\4rHr,rM pyKoBoAr,rreneM r.r [o.4BeleHr,re zloroe pa6oru n cclreorpe.

2. 3axlroqzrclursrfi eral.
flnanzponauze pa6oru s 8-or,r ceMecrpe. Llugunugyamurrfi rrJraH 8 ceuecrpa.

floAroronxa [pe3eHTallrrr4 fro reMarvKe LIccJre,4oBaHr4r c rreroM 3aMerraHuit u 4ono.o"arr"ft.
CaMocro.qretrcYaxpa6or4 co6eceAoBaHl{e c HayqHbrrr,t pyKoBoAr.rreJreM. flo4roronraAoKyMeHToB
AJUI rlpeAcraBfieHl'I.f, Al4cceprallur4 B .{uccepraqraonnufi coBer. Cauocrosrerrb1afl. pa6ota,
KoHcynbraIII4I'I c VqeHr,rna ceKperapeM Aaccepraqr4oHHofo coBera. Cocraereuve c11ncKa
o6sgarelrnofi paccblnKa aerope$epara. OnoHqarenrHoe o$opvlenue Arcceprauhrr v
anrope(fepara. llo 3aBepxreHI,IpI noAforoBrr4.HafrHo-rnarusur<aqnonnofi p46orr-r (4uccepraqraa)
I4 HayrrHo-uccneAoBarenrcxofi AetreJlbHocrl4 B ceMecrpe acrrr4paHT o$oprunxer r.r [pe.4craBnrer
na xa$egpy HeopraHrzqecroft u (fusrauecxofi xrauulr rrr{cbMeHHhrfi orqer ra 6uaHr< arrecrarlr4r4
acn[paHTa. BnaHx arrecralll{I{ oQoprr,rnxetc-rr B AB)D( oK3eMlur.rrpax - oAr.rH xpaHrzrc-tr B orAene
acnr4paHTypbr B Jrr.rquoM AeJre, Apyrofi - Ha r<aQe4pe.
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MI4HI,IC TEP C TB O HAyKI4 I,I BbICIIIE| O OBPA3 OB AHZfl
P O C Cr4r4CKOrz OEAEPArlr4h

Oe4epa:muoe rocyAapcrBeHHoe aBTor{oMuoe o6pasonareJrbHoe

yqper(AeHss s6lsrristo o6pa:onaHrar
( TIO MF)H CKt4it f O CyAAp C TB EHHbI Iz yHZ B E p C ATET )

, aHH O TAr_l r45;, K p AE O rrErz IIp O f p AMME IIr4 C qr,rrr Jr?rHbr (M O AyXJr)
<Tepuuuecnfaft auanzs>

Haupraenerue rronforoexu : 04.06. 0 1 Xzrr,rz.{ecxue uayxu
npo(punr : Ozsn.recKa, xarMLrfl.

$opua o6yueuul oqHas, 3aoqHas

06rervr AlrcqurlJrlrusr (uogyln): 180 uou4"r""{cKr4x r{aca, 5 gaqernrrx eAr{Harrbr.

tD o p ru a I p o M e]r(yro.rH o :ii arile crarlrrtr : 3 aqer.

I{t:.rrrro [3freHI,It AI4cIIrIrIJIrIHrr <Tepuuubcxzfi aHaJrr.r3)) flBrlflercr [pr.rMeHeHr.re AaHHbrx
TepMr{qec Koro auaJrr43a K rr3yqeHr.rrc pa3r[qurrx b6r,exron.

3aAa.ru:
o 

dl opnrzp oB aHlre cla oreMbr nouxtuft , rzcudnrgyrorqrlxcx B TepM[r{e cKoM aH aJrr4 3 e ;

o r.oHI,IMaHr4e BaxHocrr4 lr Bo3MoNnocreft TepMI4rrecKofo aHanlr3a;

. npIrMeHflTb AaHIrbIe repMl4rrecKofo aHanl,r3a K r{3yqenrzro Qa:ontx paBHoBecufr.u

rro crpoeHr4ro S aecinux AlrarpaMM ;

. O CBOeHI,Ie TeOpI4 l[I TepMLIqecKOIO aHaJIIa3 a;

. n,eraJlbHoe r.r3rreHr4e awnparypbr Anr npoBeAeHr{s repMzqecKoro aHaJrr43a;

o noA6op ycnonuii cbeMKI4 TepMI{qecKLIX 3aBvcr{Mocrefi pa3n[rrHbrx o6reKroe

lf,rraHr{py eMbre pe3yJrbT'aTbr ocBoeHIIfl

KoI ra Har4MenoBaHvre KoMrrereHuur4 KoMnoneHr (:nanrzenrrfi /6ynx{zonalrnr,rft

IIK-4
Cnoco6nrocrb K caMoc'TorreJrbHoMv

rrpoBeAerrlrrc HayqHo-

I{ccneAonarelrcrofi . pa6orsr vr

nonrreHr{ro HarrHbrx pe3ynbTaToB,

yAoBneTrlop.sroq[x ycTaHoBneHHbrM

rpe6onalulxrvr K coAepxaHr4ro

Ar4ccepr€trluft na corrcKaHrre yueHofi

cTerreHr{ KaHAkTI,aTA HayK IIO

HarrpaBnoHHocTr4

crrerlr4anl;Hocrrz)

(uayuHofi

3uaer

srarlbr caMocro{Telrnoft HayrrHo-

uccneAqBarelrcxoft pa6orrr, B paMKax roropofi
rlcnonrsyercs reprrazuecr<ufi ananv3 (TA);
tpe6onalus rexHr4Ku 6egonacnocrrr npu pa6ore ua
ycrauonkax repMr.rqecKofo aluru3a; KaKae

TpyAHoqTr,r ruofyr Bo3HtzKHyrb rr KaK r4x pa3perxr{Tr,

npl4 caMocrotrelrnofi pa6ore Ha ycraHoBKax;

rpe6onaHuq K o$opnuenuro pe3ynbraroB
TepMr,rqqcKoro aHanr{3a; TexHr.rtrecxze rpe6oBaHr4.f, K

rpaQuvqcxouy zso6paxreHuro repMr,rqecKr,rx

3aBLIcr4N4ocrefi ; 4ucceprarlrroHHbre coBerbr rro 3atrllrre

4uccepraqzfi no HanpaBJreHzro uccreAoBaHr4.s pr

rexurruecxue rpe6onauvr K pa6oravr,

IIpeAO CTABrrreMbrx B coBeT

Yrvreer

cauocroFreJrbHo uo46rzparr MeroAr4Krr

upo6ong4roroBKlr o6pasqon r< TA, ycnoBlrs cr,eMKr4

TepMorpaMM B 3aBr,rcr4Mocrrr or ceoficrn Sas;
I4CrrOJrb3pBaTb xorraunercnrrfi rroAXoA rrptr

o6:racuQuura [olyr{eHHbrx repMurrecKux



3 aBr,rclrM o crefi ; 0 opMynr4p oB aTb srarrbr AarbHeft mefi
pa6ou! ro v3f{eHHro npo6 o6pasqon MeroAaMr4

TepMl{qrecKofo, aHur]d3a; cocTaBlsTb IrIraH

IIpOBeApHT{s TepMuqecKofo r{ccJIeAoBaHr4_f, AByX-,
rpexxoMnoHeHTHbrx crrcreM; o6o6rqarr pe3ynbrarbr
TepMr,rqgcKr{x r,rccJreA onauuit; Bbu{BJrfl Tb orrrn.r.tre 14

3 aKOHOMepHO CTIr B XapaKTepe, TeMrrep aTyp e, TerrnoTe

fiasonrix upenpauqeuzfi Ha npraMepe u3y.ueltnr
cym(ful4Hux, (fropra4Hbrx oxcrzAHbrx crrcreM ns2-,

3d-, 4f-bneMeHroB

IIK-5
Cnoco6uocrr HcrroJrb3oBarr

coBpeMelHHyro HarrHyro amrapaTypy
u MeToAhr, r4c[oJrb:]iyeMbre npu
BbIIIOJIHI]HI,M HATIHbIX

uccle4onaHr.rfi n o6nacru

$nszveor<ofi xr4Mr,rr{ (ragosas vr

nfl.rAKoc:lHa.rr xpoMarorpaSux, I4K-

,YO-,tl4P-cneKTpocKollrs v Macc-

crreKTpoMeTPKfl, sneKTpoHHafl

Mr,rKpocrortr4s, peur,reno(pasonrrfi

aHalrurs, (pzazro-xuuraqecrr.rfi

aIJanpI3; MeTOAbr MaTeMaTr4qecKoro

MoAenr{tr)oBaHr,r.rl v cTaT}IcTr4qecxofi

o6pa6orrcn Aansrrx)

3uaer

roucrpJtu,rBHbre oco6euuocrra, Bo3Mo)KHocrr4

pa3nr4qxrbrx lprz6opon Anfl TA; MeroAr{Ky
npo6on!4rorosxu K TA

Yueer I

caMocrgrreJrrHo npono4zrr TA, rlopnaynuponarr
BbrBoAbl, AenaTb 3aKJIlOqeHr4r, 86rA814 faTb
peKoMelrAarlrrrir ro 4alruefilreft pa6ore no rz3freHtrro
o6pasqqn uero4arrau TA;
aHaJrr{34poBaTb pe3ynbTaTbr TepMr.rqecKrzx

uccle4Qnan[fi , conocraBrsrb r4x

IIK-6
Cnoco6rrocrr

npeAcTal3JltTb pe3yJIbTi;lTbI

raccne4o.aauzfi (uayvnue

AOKnaAET

fpaMoTHo

Har{Hbrx

CTATbI{,

kr IIpe3erH-TaIIr4r{, Hayrnlbje oTqeT6I,

KaHArrAarcKar 4Hccepraqur) B

cooTBeToTBr,rU c [pI4HtTbrMpI

n Qusu.lecxofi xuprulr4 HopMaMr.t r.r

rrpaBr{JraMr,r

3Haer

ocHoBHBJe npaBr4na rrpeAcraBneuux rpa$vqecKoro
Marepr{aJra, ra6ntr{qH6rx, pacqerHbrx vr

TeopeTr4qecKr4x ,4aHHbIX B COOTBeTCTBI{I\ C

np14HqTsrM14

glp4szuecroft xulrnn HopM aMr4 w rrp aBunavrzr

Ynreet

fpaMoTrro [peacTaBn.sTb pe3ynbTaTbr HayrrHbrx

uccle4Qnanzfi (Nax reoperr4qecKr{x, TaK Lt

sKolrepr4Meuralrntx) B cooTBeTcTBl/rVr. C [pr,rH.rrTbrMr4

n (pusr4.recrofi xrrMr4lr HopMaMr4 14 rrpaBr4naMlr;

KpuTr4qqcKu AHAJII,I3I,IDOBATb I,IMeIOqI4ecfl

Aocrrrxgur{r v (poprraynupoBarb npo6leuu
coBpeMErrnbrx TepMrrsecKr4x uccle4onaHuft;
oIIeHr.rBa-TB ypoBeHb repMzr{ecKrrx rrccJreA oyaHuit, a
Talorte frpeAcTaBneHr,rr pe3ynbTaToe TA
rIpLrMeHI{TenbHo K pa3nr4qHbrM o6relcrau e poccuu u
s a py6 exonr ; $ opvrynup oB arb aKTyaJrbnbre reMarr{Krr
I4ccneAotsaHufi, c uctolrb3 oBaHr4eM anlaparyprr In.s
TA; p6o6rqarr pe3ynbrar6r ucurcaonaunfr.,
lpeAcraBJr{Tb r'rx B BrrAe ny6naraqzft, upeseHraguit.,
OTqETOB



Kp arr<o e' coAepxaHr{e Arr cqurrJruHu (ru oqy,rln)

Treua 1. Pa:nurue u repMlrHorgruq repMrrqecKoro aHaJrr{3a. [arvurcu
TeMrreparypbr.

Zcropnx craHoBJlteHtrflLrpa3Br4Tplfl TepM {recxoro aHurvsa.Tepnrunonorr4fl TepMr4qecKofo
aHuru3a, npeAJro)r(eHHal TA).
OopnrynlrpoBKrr ocHoBH ypbr.
O6l€unue AarqrrKr4 - Te opbr.
TepuoeltlxTpllqecKlle rr haprr. Bu4rrrepMonap. Onru.recxne Aarqr4Kr,r
reMnepalypbr.

Trlrua 2, Bugst r't)pNtIIqecKoro aIIaJIu:a. Vcrpor-rcrBo ycraHoBoK, Br.rAr,r perucrpaqnfi
u ux rparfir.lqecKoe upe/Icra BJr-eH ue.

Btl4rr repMl4rLecKofo a]Flurur3a'. npxnaofi repruuvecxzfi aHarrn3 (IITA),
,4ll$$epenquatrsnstir rellMl4rrecKzfi ({TA), 4zp$epeHrlzanbHo-cKarrnpyrcq afl. KuropuMerpr{rr
UCK). Teltneparypnzut v az$Qeperulllanbqar repMorapbr. erercipoHHar perr,rcrparlr4-s
cI4rHaJIoB. MareMaruqecKue Mero.qbl npeo6pasosauuir crrrHaJroB Lr BrrAbr rpa@uuecxoro
r[peAcraBrreHr4.[ pesyJrblaroB. @zsz.recr[ft crrlbrcl ToqeK 4uQ$eperul[anbHbx
TepMr,rqecKr.rx ganrzcunrocreft. BilasHlre poB Ha TeMrreparypHbre
xapaKTepiacrr.rKr.r repMr.rq.ecKvrx saBvctrMocrefi. TerrnorrpoBoAHocrr.r o6pasqa
n{ eraJloHit Pasrzque B TerIJIoeMKocru o6pa:qa pralona Macca o6pasqa u ero lfopua Cxopocrt
TrarpeBa l|il2-{uue upr,rruecefi

Tt:nra 3. Ka.nu6lronna upu6opa. Konu.recrBeuHbre o[peAeJreH:l,s. v3 TepMrirrecpr4x
:!aurlcefi.

Pexoluen4aqvtrrro nrr6opy rpaAyl4poBor{qbrx penepoB r{ r4x Macc. Mero4zrca rarn6pouxu
npu6oporr. Konra'rectneHHble onpeAeneHus. vr3 TgpMaqecKLrx sanzcefi . [tmnafopr43oHTanbHoro
f{acrKa Eta reMrleparypnoft rpurofi (4llarenrnoprr npouecca). Brrcora rr,rKa. flnorqa.qr rrr4r(a.
Acctluertrtus. Me.rorrr onpegelenur reMneparyp Qa:onurxupenpaqe:uzfi' r<prznbfi e Rrr6paunoM TeMrreparypHoM r4HTepBane.

Te,ua 4. rre repMrrqecrcoii u au${epeHrtualrnofi
TepMnqeoKoft saszcunaocrefi .

VpanueHze renx:,o6ueHa Me)r(Ay upo6ofi 14 or(pyxarcrqeri cpeAofi. grzcnenHbre MeroAbr
pelxeHli{ ypannenraft ret TerrnoBbrAer,enufr. Bo BpeMeHV pr BLr[, nuKa
'lrerlJloBoro s(f(pexta. llpc eKra Ha repMr4qecKofi u az0sepeuquamnoft
TepMl4qecKofi ganuczuoc orueaHrre nlrKa or Haqara ero npotBneHr4q Ao
ToqKI'I MalKcIzMyMa, or roqKl{ MaKcI,IMyMa Ao roirxz oxonrraHzs. Irl4eurzSr4rlrrpoBaHr{e cla6rx
TerrJro Bbrx eS ft exron Ha repMr.rqecroft 3 aBrrcr.rMo gTlr.

Teua 5. Teopun'repMrrrrecKoro aHaJIrr3a.
lltr,ocrefiura"{ MoAeJrb TepMoaHr}nzrtl.recroft .f,.refixu. _f,.{efiKa c

TepMoI'I3o.[tq[oHHbIM cJIoeM. YuunepcanbHat Mo,4enb repMoaHaJrrrrr.rqecKoit s,rciaqu.
npunoft l[TA' coorBerc'TByroulufi Sasonouy rlpenparuenrzro. ItnaszcraqraonapHr,rft
lpznofi !:TA. Ypanuennre ABnxeHI4.s (fpoura qpeBparl1eHrar. llpo4oJDKr4reJrr,Hocrb

$a":oeoro npeBpalrleHres. Brrcoranvta. Koueunr,rft you"ton repMr.rsecKoro s(f6enra.
IILIKa.

Teua 6. Tep*rr'rut:rcr<lIfi aHaJILI3 uoqe.rrrqofi cucreuu 3BTeKTrrqecKoro rurra.

OAHI,IM

Y-raCroK

)rqacToK
npoqecca

flrorItarr

Brlabl TepMl4qecKux I{ aussepeHqaamur-ix repMur{ecKr.rx 3aBr.IcrrMocrefi 4rr uo4e6nofi
(fra^:onoft l{uarpaMMbl eBTeKTlrqecKoro rlrrra. Creneni cno6o4rr (f a:onoro rpeBparrleH Lrs. u Bvtil
TILIKa refl.[oBofo e(f0ercrla. Mero4rr olpeAeneHr.rr reMrreparyp gBTeKTr4Kr.r u reMrreparypbr
JI 14 KBr{Ayci}. AuuporccnMatq[r pe3ynbraroB gKcrr

Tetua 7. OnpegeJrenr{e rerrJror Qa:onu
Xapaxrepzcrr.rKr.r npu6opa, Tr{rJrr4, Br-r .4n.s onpeAelenuli. O6terr

14 ccneAoBa.Hrafi rz nrr6op penepoB. fpa4yzponxa rarvr fasonbrx rrpeBpauleuufr,
Ypanueuue annpoKal4Mu;1wu, Brr6op ycnonuft r,poBeAeHr{r gr(cnepr4MeFrroB no olpeAeJreHr4ro



Tenra 8. Anuaparypa AJrfl rrpoBeAeHr{rr

qttexanz.recxilft aHanr,r3arop, flunamu.recKr,rfi

Terrrlor fiasonrx upenpauleHzfi. llpHrraeHenzl rpeyronbHr4r(a Tauuaua 4nr orpeAeneHr4,
TerrJrorbr (p as on oro [peBparqeHr4 r B cr4 creMe.

MexaHrqecKuir attanusarop O6opyAoBaHLIe A+{ TepMo aHaJrprsa nornunr" 'fA Instruments.
flussepenqza*nrlft crcanzpyrorqzfi *of"rem' q.o"p"rt.: T;il;;p;;ril;;;;;;
aHaJII'I3arop Q-cepura. Odopy4onaHrle (fuprr,mr SETARAM Instrumentation. nufrOepenuuanbHbre
oKaHl'Ipyroqlre KanopuMerpbr. 'l'epuorpanzrraetpugecnne 

alaJru3aropbr. Teprraonrexauzqecrcvfi
aHaJil43aTOp.

Telra 9. o6"rracru nprrMeHeH[q repMvrlecKor.o aHaJrr{3a.
o6nacrv rpaMe)HeHl{t ATA u [cI{: Mer€urrypf[s, crpovreJrrHbre MareprzaJrr,r,

JleKapcrBeHHbre BeIrIec'rBa u @aprraaqenrzvepxax [poryKur4r, rroJrrzMepHbre Marepr.raJrbr,
HeopraHHqecKI4e cl4creMbl, HayqHble I4ccJleAoBalrux. O6nacrl4 rrpuMeHeHzr repMorpaBLrMerprru
(Tf )' o6racrr.r rpr4 M e HeLfir fl. At4 JraroMerpr.r qecK o ro aHanh3a (AMA ).

fl.nanrr [parcTurrectcux gaHqrufi .

1' TeprrauuoJlorlIf, TepMklrrecKoro aHaJrrr3 a]. PasnoezAHo crr4 TepMorrap.
2. Bngr;' repMuqeoKoro aHarrr,r3a.

3. Kanz6poexa npa6opa. Kora.{ecrseHH'fi TepMr4r{ecKuir aHatms. l

4' MarelraruqecKoe olll4caHlre t.p*ru."noft vL azfr$epenuualuHoil .repuvuecxofi
:rasuczNaocrefi.

5. Tepr''ave cxuil a.uattu3 cr' creM 
'BT.KTH 

qec* oro rr,In a.
6. Onp egeneHLr e rerJror (p asonux upenpai{eHzfi .

7 . O6taqu npr,rMeneHrzfl TepMzrrecKoro aHan[3a.



MZH?ICTEP C TB O HAYKI4 I4 B bICIXE| O OEPA3 O BAH?I-fl
p o ccuitc x orZ oEAEpA U r4vr

(De4epal sHoe rocyAapcrBeHHoe aBToHoM Hoe o6pasonarejrbHo e

yqpexAeHr.re Bbrcrlero o6pasonauzx
(TIOMI]HCKVIVI| OCYAAPCTBEHHbIIZYHI4BEPC}ITET)

HH O TAUr,rfi K pAE Or{Erz np OrpeMME Ar4 CI_II4IIJII4HbI (M O AyI'I,I)

O6reu g

(Dopua n

q
Qopuzpo
parlrroHaJ

cym(pu4<

1.

IJI,

3.

4.

IIpofHocT

5.

rrocTpoeH

ll.tanupt

<llo crpoeuue Saronrx Ar,rarpaMM>

Hanpatnenr4e rroAroronxu : 04. 0 6. 0 I XrarrazTreoKr4 e HayKr4

np o (f t'r nr : @ugu.recKas xuMr4fl

Qopnra o6yueuul oqHar. 3aoqHaq

rcqnrrJrr{Hbr (wrogyilr): 180 araleMr4qecKr{x uaca, 5 3arterHbrx eArrHr{ubr.

poMetryro.uroft arrecraqrrrr : 3arrer.

urbx) r4syqet:afl ALIcL(I,IlnIrHbI <flocrpoeHze $aaonux AVarpaMM)) rBJrserct
talJkre y acnlrpaHToB Ha ocHoBe rronf{aeMbrx sHanrzfi TBopqeoKrzx rr oAHoBpeMeHHo

bHbrx noAXoAoB K HayqHo-r{ccneAoBarenbcKoMy H3yrreH[ro o6texros B cr4creMax

n, Sropr,r4on, @ropcynr$ra4on, oKcr4AoB ns2-, 3d-, 4f-sreadeHroe.
qaqn u3yrleHl,u{ AI4cIII,IfrJrI{HbI 3aKJTIOqaIOTC{ B :

OoprraupooaHvlvlkryrny6neHur.I crzcreMbr znasuit y acnvpanToB rro osHoBHbrM pa3.4enaM

.HbI.

Brtpa6orxe ronqrufi Horo anraBara.
Cne4on auu[ [paBtrnaM rro crp oeHzx S as onrrx Ar.rarpaMM.

3aKperIneHI4LI ssanufi, [o locrpoeHuro $a:oern< ArrafpaMM pa3nr4r{Horo rr4rra

hctsux rlpv t4cflonb3oBaHl4pl 3Kcrrepr.rMeHTaJrbHbrx MeroAoB, pacrrerHbrx u
trqecKI{x.

(Dopnauponaurtl,I KoMrIJIeKcHoro noAXoAa [pr4 r.r3frenvu Sa^:onbrx paBHoBecurt. u
au (p asonux Ar.rarpaMM Tp exKoMrroHeHTHbrx crrcreM.

cMbre pe3YJIbT'aTbI ocBoeHIrfl

Ko, Irr HaI,IMeHOBarr[e

KOMIIETEHIII{II
Kovrnonen:r (snaurzeerrfi/(pyuxqzonanr,urrfi )

IIK-4
Cnoco6r

caMocTol

npoBeAe.

rzccJreAol

IIonr{eH
pe3ynbr€

yAoBnerl

ycTaHoBJ

K coAepx

cor4cKaHl

r.AHAI1ITA,

HaIIpaBIl

cIIeqLraJr.

renbHoMy

llro HayrrHo-

lrerucr<ofi pa6omt n
IO HaygHbrx

roB,

)ptrrculrx
reHHbrM TpeooBaHr{rM

(aHr4ro Ar.rcceprarl nir sa
te yrenofi crefreHr4

tA HOIK: IIO

]HHocrr.r (nayvHofi

;nocrz) ,

3Haer

3Tarrbr caMocrotrTeltsofi pa6orrr, KaK HarrlrHarb Ha)^{Hoe

?rccJreAoBaHHe no nocrpoeHr.rrc $a":oesx ArrarpaMM, KaKue

TpyAHOCTT4 MOfyT BO3Hr4KHyTb rr KaK r{x pa3peur4Tb rrpu

caMocro-f,TeJrbHoM LrccnepoBanurv; tpe6onanux K

oQopnalenuro pe3ynbraron pa6ortr; TexHr4qecKr.re

rpe6ouanzx K rpaQuvecxorr,ry uso6paNenlaro $a:onrrx
AI4aIpaMM; Ar4CCepTarIr4oHHBre coBeTbr rro 3atqr4Te

4r,rccepraqufi rro HanpaBneHr.rrc krccre1oBanvr.s. v
TexHr4qecKue tpeOonanun x. pa6oraM, rrpe.4ocraB[-f,eMbrx B
COBET

Vrraeer

caMocrorreJlbHo uo46nparr, MeroIbI, ycJroBrrr B

3 aBr{cI4Mo crI,I or cso fi cre ucxo.{Hbrx KoMnoHeHToB cll creMbr

kr rlpoMexyrorrHbrx (fa:, IlcrroJrb3oBarb xorranlerccHr,rfi

fio.qxoA rrpr4 o6rsureuzz (fasonrrx panuoneczfi u
[onyrregHofo rr4na $asonoii Ar{arpaMMbr; c npr4BneqeHr.{eM



Teop eTr{qecKr.rx acrreKToB o6bfl cHtTb Tr{rr B3 ar4MoAeft cTBr{ft B

crlcreMax, $opvynrapoBarb oranbr 4annnefiureft pa6orrr no
rrocrpoeHr4ro $ a:onsrx AHarpaMM

IIK-5
Cuoco6uocrt IacnoJrb3oBarr

coBpeMe HHlro

arnaparypy u MeroAbr,

r4crroJrHyeMbre rrpu
BbItIOJTHtIHI{r,r HarrHbrx

uccnenonauufi n o6lacrra
(fuouuec:roir. xuvruu (raronar u
xl{.qKoc:fHair xpoMarorpa$ux,
I4K-,YO -,tMP -cnerrpoC rconu g

Lr Macc-cfreKTpoMeTpr,rr,

SneKTpoHHa.s Mr4KpocKonus,

peurreno(fa:onrrfi alaJrtrs,

Qr,rszxo-xuruu.recKllft aHanrr3;

METOAbI MaTeMaTr4.qecKoro

MOAeJIIItr)OBaHLIf, u
crarucrmecKoft o6pa6ornra

nannrrx)

3naer

MeroAbr SrEsr,rxo-xuMrrqecKoro anaJ:lzrsa (OXA), r(oropbre

nossoilsrot tro crp or4 Tb @ as onnre Arrarp aMMbr ; B 03 M o )r(H o crr4

MeroAoB OXA npfi r4ccJreAoBaHr.rr4 xapaKTepa n rzrra
paeHoneczft; MeroArrKy npo6ono4roroBKr4 K aHaJrr43aM

arrnaparypy

Yueer
caMocrorreJrbHo rrpoBo,uarb aHaJrr43br, (fopuynuponarr
BbrBo.4br, AeJIaTb 3 aKJrror{eHl{tr, BbrABr{f aTL peKoMeHAartruu IIo

4amHefiurefi pa6ore no HsyqeHrlro Sasonrrx paenonecuit;

aHanu3HpoBarb pe3ynbrarbl HayqHo-HccJreAoBarelrcrcofi

pa6our; KpLrrrrtrecKr,r crrcreMarr.r3rzpoBarb nr{TeparypHbre

AaHHbIe no reMaM Ar,IcqurrJrllHbl, Haz6olee 6mrsxo
OTHOCTUII{eCf, B TeMaTI,IKe H&yqHa-taCJIeAOBaTeJIr,CrOfi

pa6orrr

IIK-6
Cnoco6rrocrt

IIpeAcTaBJUrTb

HayqHbD(

(Har{Hbl:e cTaTbvr, AoKJraAbr

kI IIp€)3eHTarIr4r4, rrayrlHbre

OTqETbI, KaHAr,rAa-rcKas

rllaMoTHo

pe3ynbTilTbr

raccne4onanufi

Ar,rccepTilrlt4s) B cooTBeTcTBr.ru c

IIpnHsTEIMr.r

n Qzsrzvlecxoft xrauuu uopMaMr.r

u [paBr{.{TaMpr

3naer

ocHoBHbre rrpaBrrna rrpe"qcraBreHu_f, rpaQzuecroro
Milrepl{ana, ta6rl,t.tHblx, pacr{erHblx Lr reoperI,IqecKLIX

AaHHbIXBCOOTBeTCTBITT.TC[pI4HrTbrMr4
e $usu.recxofi xnuuu HopMaMIz vrnpaBvrnaMvr

Ynaeer

rpaMoTHo [peAcTaBnrTb pe3ynbTaTbr HayrrHbrx

zccrelonanuft (xarc TeoperuqecKr4x, TaK yr

oKcrlepr4Menraltnrx)BcoorBercrBr{I4cnpvH.srr,rMr4
n Susz.recrofi xralrzra HopMaMr4 r{ rrpaBrznaMrr; Kpr.rrrrqecKrl

aHaJrH3r4poBaTb r,rMerouuect .400TI,IX(eHI,LS ll

froprrrynupoBarb npo6neurr coBpeMenHbrx lrccneAonanufi;
orleHr.rBaTb ypoBeHb r{ccneAoBaHrzfi @asontx pannonecrzrl n

cl4creMax coe4rzuenufi peAKo3eMeJrbHbrx gJreMeHToB;

(fopuynupoBarb aKTy[urbHhre reMarkrKrr uccle4onaHr.rfi;
TBopqecKu rroAxo.qr.rrh K accJreAoBaHrrro Saronux
paBrloBecr{fi ; nlr4elurb KoHKperHufi o6:rexr zccle4oraHrzfl ,

c$opuynupoBarb rlenb u 3a1laqv zccle4onauuil;
parlLroHirnbHo nnanr,rpoBarr; npoqecc Lr3yqeHrs. o6rexra
zccle4onanzfi; o6o6u1a'rr pe3ynbrarbr rzccJreAoea:euit;

rlpl4MeHrrb ocHoBHbre 3aKoHbr xrrMvru K o6cyN4enuro
floJlyqeHHbfx pe3ynbTaToB; COIIOCTaBJrrTr, froJryqeHHbre

pe3ynETarrr c rrMerourkrMprcs. AaHHbrMLr rro Qasonrrv
paBHoBecr{rM B cr4creMax coeAr4HeHr,rft pe4xoseMeJrbHbrx

coe4r,rneHvfi; o6o6rqarl pe3ynbrarbr zccne4onaHzf,,
lpe.qcraBnsrb ux B BHAe ny6tuxaryufi,, npeseuraquf,,
OTqETOB

Kparrcoe ]coqepxaHr{e ArrcqurJrrrrrbr (Mosyrn)



Trlrua 1. OcnonHsre floHrrrrrs, BHAbr Saronrrx Ar.rarpat{M.
Ctlcteiua, BI{ArI clrcreM. Koruuonenr. ,llou.sltae 

Sa-:sr. BuIu KoHueHTparlufi. MomHarr
,4oJlfl, BgcoBbre KoHIIeHTpaIII{r{. Bu4rr (pasonrx Ar4arpaMM. Koop4rauarrr Ar.rarpaMMbr
oAHoKoMlronenrnofi crlcreMbl. Konqeu:rpaqr{oHHar ocr 4eoftn<1ft cucr:eutr. KouqenrpauHonnrrfi
'tpgyronbilLIK lu66ca, (Dvryparunnax roqKa. Mero4rr BbrqrrcJreHrl{ xouqeurpaqufi B

(puryparlrnHoft roqxe n gnoftHrx r rpofiHrx cr4creMax. 3anucuuocrr,r ((cocraB - csoftgrBaD.
.Burur cn,oftc:rn.:feoue'rpuqecKoe u:o6panrenue (paronux Ar4afpaMM AByx r(oMrroHeHTHbx
ct4creM.

Tr:ua 2. Ilpanu.na uocrpoeunn Saronbrx ArrarpaMM.
llparzno $ar fu66ca. llprznqur coorBercrBLrs. llpuuqurr HenpepbrBHocru. llpanuro

Crcpeneuaxepca. llpaenno corleraHlrf, norefi Sa-:, HaxoArrr{axcr B paBHoBecr{r4 (upanuno
flanaruuxa). llpzueneHlze [paBl4r r< @asonrrna ArzafpaMMaM oBleKTzqecKoro runa gnoitHbrx rr
rpofiurrx c[creM.

Teua 3. TpdxrcoMrroHeHTna-r AlrarpaMMa cocrorrHr.rfl 3BTerrrurrecKoro rr.rla.
fe,ouerpus rp€xrounoHeHTHa.f, ,4r{afpaMMa cocrorHr4rl 3BTeKTrzrrecKofo "rkrrra: ocr)

KoMrIoHeIITon; 6zHapuble cucreMbl gBTeKTr4alecKofo rvrra: [pr,I3Ma rpexxorr,rnoHenrHori crrcreMbr.
flonepxu<lcrla [epBl,Iquofi rcpvcrurrvaarJvrLr KoMrroHeHToB cr4crervrbt. Iluttuu ABra]r(eHrr.rr 4nofrurx
SBTeKTI4K n rpofinyro sBTeKTI4Ky. Jluuefi.rarbre noBepxHocrr{, rfopuuponaHr{e noBepxnocrefi.
lllrtocxocr:r rpofi uofi oBreKTr4Kpr.

Tenra 4. Moqe;r[poBaHr{e Saronux paBHoBecrrft n gnyxKoMrroHeHrnofi czcreue
3BTEKTIIIIECKOI O TIIIIA.

flpzueHeulle [paBl{na Qas 'fu66ca K AByxI(oMrroHer{THbrM cr{creMaM gBTeKrrzrrecKoro

:runa. BrlrncneHue KoopII,IHargBTeKTlrKrr [o ypaBHeHusrvr Edratrona-Bos4wr)r{eHcKoro, Kop.4eca,
lBacnltena, KorraltrorepHat nporpaMMa Monenr4poBaHr4r rroJrolr(eHrrr oBTeKTr,rKrz B cr{creMe,
Cnoco6rr BbIqrIcneHI.Is [oro)KeHvA rrLrHvrrr nr,rKBI4Ayc. Brr6op 3KcrreplrMeHTaJrbHbrx cocraBoB An.s

(pagonofi Ar,rarpaMMbr cr.rcreMbr. Kpucrarrusa\r4s. o6pasqon vB pacrnaBa,
Mop(fon llt SBTeKTI'I'recKoff cMeckI Qas. MennoArlclepcHbre r{ KpylHoAr4crrepcHbre 3BTeKTr4Kr4.

Brusnue ycnonrafi roryqeHa.f, o6pa:qon ua (fopuy u pa3Mep sepeH. 3dpeHnrrft cocraB
qecKl,fx vr 3aoBTeKTI4rrecKI4x o6pa:qon. 3arououepHocrr4 riBMeHeHI4r :epenuoro

COCT4BO: epcHocrb,3epennoro cocraBa o6pa^:qon oKonoSBTeKTrZqecK[x cocraBoB.
T n 5. frocrpoeHue Qaronrrx Ar{arpaMM AByxKoMrroHeHTHbrx clrcreM

]BTCKTI' ecKoro Tr,I[a.

AroroBKa upo6 rc 4r.r(f$epeuqtranbHo-repMzr{ecKoMy aHanr{3y (ATA). Bu6op ycroer.rfi
upoBeAe ATA. Mero4rlxra orpeAeneHr4s reMneparypbr aBTeKTr,rKr.r v reMrreparypbr
JII{K . llocrpoenue rpeyronbHlzKa Taurraaua. Cocrannenue 6a-uancnoro ypaBHeHr4t

3BTOKTI'IKr{. fpa(fu.recKoe [peAcraBJreHrle (fa:onofi ArrarpaMMbr oBreKTrrqecKoro
ruua. II Mepbr (pasonsx ArzarpaMM: rrocrpoeHr,re Sa:onofi ArlafpaMMbr cr4creMbr CuzS - SrS.

6. flocrpoenue Qasonoft al{arpaMMr,r AByx oMrroneuruoft crrcreMr,r
Koro rlrtla c orpaHnqeHHr,rMrr rndpqsruz pacrBopaMr{.

7. Ilocrpoenze Qa:onofi guarpaMMbr AByxKoMrronen'rnofi crrcreMbr c ro.rKofi
HTHoro rrJranJreHr{q n obracru rn€pqoro pacrBopa.

lIo3

IIJIABJIEII

IIHKOH

u'reHHrrft rn€p4uft pacrBop c roqrofi ulrKoHrpyoHTHofo rrJraBJreHrzr. MeroAu
onpeAene fl. TOrrKr4' MaKCrrMyMa rrJraBJreHr4.rr. Kpucraruu3ar\Lrfl. o6pa-:rlon v3 pacnnaBa.
Panno bre v HepaRHoBecHbre cocrorHr4r o6pa:qon. MzlcpocrpyKrypa o6pasqon,

IrbIX lI3 pacllJlaBa. Teputl.recrraft aHaJILI3 o6pa:qon. llocrpoenne rpeyronbHr4Ka
Krauetnra rn€p4o(fasHblx peaKryufi pacrnga, o6pasonanux rnep4oro paorBopa.

(Dtsonax AI4arpaMMa AByxKoMnonenrnofi cucreMr,I 3BTeKTr,rqecKoro rl{rra c egau\4Hofi
t.--

pacrnopraivrocrbro KoMrIoHeHTon. Mero4bl orrpeAeneHzf, rroJro)r(eHrrr rrr4Hnu conbByca: or)rs{ra z
a o6pa:qon, oxlon4€uurrx
CI,ICTEMbI SBTEKTI,IqECKOIO

- CaS.

Tzurrraua.



MeroArt orrpeAereHl4fl rloJro)KeHufl.Irprnvrv coJrbByca. Oagonsre AlrarpaMMbr
CuzS - EuS.

clrcreM CuzS - MgS,

SBTEKTI,IqECKO| O TT4 IIA.

Ar4arpaMM .4ByXKOMlOHeHTHbrx cr{cTeM

IIHKOH

rpeyroJrb

AHAIII{3A.

TEIIJIOTbI

Ar4arpaM

ll.raurr
1.

2.

4.

a 8. flocrpoeuue $aronofi . quarpaMMbr AByxr( rrnonenurofi crrcreMbr c
HTHO lrJraBqrr{eMcq coeArrHeHrreM.

I4qecKve coeAI4HeHI,Is. CraruotuKa cocraBoB coeAr{HeHrzfi. lloloxceHrre Ha $asonorl
I{HKoHrpySHTHo rIJIaBflrIJLrxc coe.qr{HeHr{ft. MzrcpocrpyKTypa o6pa:qon clrcreMbr.

nJrbHo-TepMuqecr<zft ailNrr43 O6pasqon cucreMbr. flocrpoeuue nernefi
ra Taruuaua. Oupe4eneHl{e [oJlo)KeHr{tr sBTeKTr4Kr.r Mero4arr.ru (fusuKo-xr.rMr{qecKoro

BJIOHIIO dalaucnoro ypaBHeHLLfl rIJIaBrreHr{.r{ coelr4HeHlrx. Mero4sr olpeAeneHr{s
ITJIaBJIOITIfl coeAI{HeHLI.f,' c r{HKoHrpygHTHbrM xapaKTepoM rrJraBJreHur. Oa-:onrre
bI CI,ICTEM CU'S -,LNZSC C UHKOH.|PY3HTIIO IJIAB'IIIEMCS COEAIHEHII9M CULNSZ,

paKTLrqecKHx ganqrufi
Knaccu(f uraqlra (f asonbrx Ar{arp€lMM.
flpanur.a ro crpoeHr4x Q as onrrx Ar{arpaMM.
Muoroo6pasr,re rp0xroMloHenTHbx cr{creM
Mo4envpoBaHr4e 14 rrocrpoeHze Sasonrrx

KOrO TI4[a.

llo crpo enze 
1p as o nrrx Ar,rarpaMM c o 6racrsr4r4 f oMoreHHo crr.r.

lloc:rpoeuue .(fasonoft Ar.rarpaMMbr ABlxKoMrroHeuruofr- ct4creMbr c roqrofi
)HTHoro rrJraBJreHr{r s o6uacru rnEp4oro pacrBopa.
floctpoeuue (fasonofi AI,IarpaMMbr ABlDmoMrroneurnoft crrcreMbr c rrHKoHrpy3HrHo

COE.UI{HEHLIEM.
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MUHL,IC
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(DeIetr,a-rr' .'.:::"' ' 
_': 

r-*^ 
yqpexre'l4eBbrcllero o6pazoianux((rroi\{EHCRUfi rocvaapcrEeui*rnvHUBEpcrlrET)

AHH O TA U 14, fl K PAB O I{EIZ ilP O f PAMME AIICq UilIII4H'I(MOAYN,)
. <Mero4ri [oBbrrrreHrrr nefrreor4ur", 

__--"^ ,

: : Harrpanneur'e rorrorouo* o+.oo.oi x"r"oecKr4e Hayo.rl

,, , j: . oqHueQoprurro6yueuux

O6reu ArrcqrrnJrrrurr (rwo4y"u n):2 s.e.

(Dopua [poMe)r(yroqnofi arrecrarlurl: 3aqer

f r 
I :

r_(eJru Lr la1avn ocBoeHufl ArrcqururuHrr (trogy.rr)

*:r;xxH.x:;m.:;**ru::x#irx " 

milHffiilffiru*zMzqffif?ir:Xl,1i;T#il#,r1lrx 
n ues'era:ooo6"r"u.rqen nponaurrrJreH'ocrr4.

3HAHI4

1 cBoeHzro ffi::1fi"ffi:i""0;:"HffiT:l v acilnp'"roB cI4creMLI

2, 
Teprlcrr4Kr4 KonneKTopon He0rn, ta3avrBoAbr;

; op""o-xa.ue6rrz, 
nosAeficrBl'I'f, ua npzsa6oftuy'o 3o'y rnacra c qenbro zureHcz$u Kawu

J' u3orflIvq 14 orpaHl4rreHl4e [pI4ToKa [orryrHo 4oorrnaenaolz no4rr n ne6r.a'r,re cKBDro4H6r.

ff.rranupyeMbre p e3yJrbrrlTrr ocB o eHr{s
B npoqecce ocBoelJrlf, AaHnoft

Ae{renbl{ocrb B coorBercrnyrquefi nposecc"#J"rrot o'.oacru c r4crroJrb3oBaHaeMcoBpeMeHHbrx Merorou 
"ttot4t " 

aLHVs' Lran0opua4"o.rrro-oo*My'r4Karlr4o'Hbrx 
rexnoriorizjt

AocrIDKeHrIfi' reHepzpoBaHl4lo HoBhrx uveft rrywpa*"""'" uccJleAoBaTeJrr,cKax ,u [paKTlzr{ecKrzxarrJrr4HapHbrx o6nacrsx
Hr4 s. Iu c\vrr Jrznbr o 6yrarorqrzft cx 4o rirreu :
nporeKaHrr{ 

Qzsrzxo_xzMr4rrecK[x [poqeccoB 4o6stuu nIPII.OTOBJIEHI'' XI4MUqCCKI'X COCTABOB AN,I IIOB'IIIIEHIZ,olKeHI4rMLI conefi.
uayvnoft 14 cnpanouuoft nureparypolZ, Kpr4Tr4rrecKaHbre AaHH're no TeMarr4rrecK'M p*aaou*; [or630Barbc.rr

IcTaBreur4\naiz o6 ocHoBHErx MeroAax Szszxo_Hy rrJracra c qenbro zHreucz@ztarfr4u rrpzroKa

H:*,:"::."11^l*uottotrcrq'rrJrrrHrr(uoav.rrr)
3l;l;"::.:':.i:l11l.p".*il;;;;;;:;#';:?rur,,a3avr
3##'f:,*::o"."opaen.,u:,;;;-,:p;#"#,il::,Tr"H:';rrpn-ToKa ne$rz; IIJIACTA c r{enbro zureucufrzxarlrrr4
r4zotxtluxa orpaHI'IqeHI4e lprrro*a [orryrHo 4o6rmaeuofi no4rr n ue4rxuue cKBa)Kr.rHr,r.



. MZHI,ICTEPCTBO HAYKUUBbICIIIE|O OBPA3OBAHUA
: . poccr4rzcKorZ oE4npAUI4I4

oe4epanrnoe rocyAapcrBeHHoe aBToHoMHoe o6pasonareJrbHoe

.. yqpelrAeHr{e Bbrc[ero o6pasonaHur
( TIO M,EH CKUiI f O CYAA P C TB EHHbTTI YHIT g NPC I,ITET )

AHHorAWrKPAEoqErZnporpAMMEilr4crJr4nrrvrHbr(MoAyJryr)

'

Hanpanneuils [oAforosnz : 04.06. 0 l-xzruzqecKr4e HayKr{

QOpMa o oyrreHr4s orrHa.fi

O6reu ArrcqrrrJrrrurr (lrogy.rr t): 2 z,e.

(Dopnla [-poMe]Kyroqnofi arrecrarlz v : 3arrer

Ileru u 3aAa.ru ocBoeHrrs AHcrrrrrrJrrrusr (ivrogyrn)
I]ens o6yreHzx: $opuuponaHr{e y acnr4paHToB rrpeAcraBJreHr'r o HayrrHbrx ocHoBax

ilpoqecca Koppo3r4r,r MerELrrJroB, BrIAax Koppo3r,rr{ z cnoco6ax 3aqrzrbr or nee.
3 aAa'ra^au o 6y.rer: zx flBrrfle't c s. $ oprvrup on an kre y ac rupaHToB :

- NPEACTABIIEIJVII. O HAYqTIbIX OCHOBAX IIPOqECCA KOPPO3LII4 METAJINOB;

: 
yMeHr.r 

:K lagcusnuvrpo B arb Kopp o3r4 oHHbre npoqe ccbr ;

:'yMeHUt rlpI4tr4eHtrb reoper[rrecKI4e 3HaHrIs K perrreHr4ro npaKTr4qecKr,rx rz [coJrenoBareJrbcKr4x
3aIaq;
- rrpeAcraBJrenHs o6 gKOrOrr{qecKoM acrreKTe npoqeccoB Koppo3r{H.
- NP AKTI,IqECKI,IX HABbIKOB 14 CCJIEAOB AHI,I' KOPPO3I4T4 MCTAJIJIOB.

ffnauupyeMbre pe3yJrbriarbr ocBoeHuq
B npoqecce ocBoeHus AaHHofi AacIII4rIJII4Hrr Qopnrnpyerc.{ cneAyrourrre KoMrrereHqr4rr:

' ' olIK-1 cnoco6rrocrr caMocro.f,TeJlbHo ocyrqecrBn.rrr' HarrHo-vccneAoBareJrbcKyro
Ae'srerbEocrb B coorlBercrayroqetl npo$eccuoHanrHofi o6racrrz c r4crroJrr,3oBaHrzeM
coBpeM€H:fx 

XerongB 
r4ocneAoBaHux u uur$opMarlrroHHo-KoMMyHrrKarlr{oHHbrx rexuonorrafi

Jrt-r unocooHocrb K KpI'ITt4qecKoMy aHurLr3y rr orIeHKe coBpeMeHHr,X HayrrHbrx
'4ocrlrxeHl'Ift, reuepzpoBEtHzro HoBbx ugeft npu pe[reHzlr rlccJreAoBareJrr,cKrzx 14 [paKTr,rrrecKr4x
3a4aq, B ToM rrr,rcJre B Mexillrcqr4rrnrzHapHbrx o6nacrxx

B pe3ynr,Tare yclerxHofo o""oa*r"" Ar4 crlr4nnr4Hrr o6y.rarorqufi cx 4olNeH :

llll 
o6que 3aKoHoMePHocrI4 nporeKaHlrr Koppo3r{oHHbrx rpoqeccoB npv xLrMvt{ecKofi u

eneKTpoxvrrazqecxoft Koppo3LIIz' [poreKaloqlzx B pirnr4qHbx Kopposr,roHHbx cpeAax; r4Merb
rIpeAcTaBneHVe o pa3JIrrr{HbIX MeroAax 3arrlarbr MeraJrJroB r.l crrJraBoB or Koppo3 r4!r, 3H,}rb
ocHoBHbI

Vrterr, x
nayrnof 

B; yMeTb IIOnb3oBaTbctI

r,r crrJraBoB OT Koppo3r4r4.

Kp arrco e coAepr(aHr{e Ar.lrcqrrrJrnHrr (u o4y.tr)
Xulrnueq4as Koppo3r4r MeraJrnoB

JneKTpoxI{Mr{ rlecKas Koppo3l4t MeTi}JrJroB

Bz4sl Koppo3rrr4

Meprr 6orpr6rl c Koppo3tieri naerarnos
Mero4rr Koppo3noHHbrx r.t ccJre Aosauuir


