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1. TIEJIb OCBOEHn'T [uulr4rrJrr4Hbr
I'Isy'reuue Al'IcqunnlrHrr <ocnonrr Kpr{craJrJrorpaQzn> cryAeHTaMr4 Ha[paBJrsHratr 11oApo-

ToBKI4 <HauotexgoJlorl4}I I,I MlrKpocucreMnat rexHI4Ka) [peArroJraraer [oryqeHr{e cucreM aru3vr-
poBaHHofo rIpeAcTaBJIeHI{t O 3aKOHOI\4epHOCT'X aroMHoro crpoeHr{r KprzcrirnJroB, r4x cr4MM erpvv,
cTpyKTypHbIX TI'I[ax KpI4craJIJII4qecKlIX BeIrIecTB, 3HaHLIe gneMeHToB rr oneparlr4fi cr,uulureiprzu
KpI'ICTAJIJIOB, O0HOBHbD( CTpyKTypHbIX TI{IIOB KpI,ICTtIJIJI}Iq90KI,IX BeIUecTB, ontaheurae ua"urauu
KpllcranJlorpaSuuecrl4x pacqeron. ,{ucqunJrrrua flBJrrercfl Teoperr,rqecroft oc[ronofi npoqecca
TeXHoJIofI4qeCKoIo IIOJIIIOHI4I HaHocTpyKTyp TBepAbIx TeJI, a TanKe MeTolon6fr4.recxofi 6azoir
AJrr MoAeJrprpoBaHrrfl npoqeccoB o6pa:osau[r HaKJracrepoB.

Ilelnro ocBoel{l't AI{crIIdlnmbI {BJl{ercfl I43rreHrze reope'il4rlecKl4x oeHoB Kpr{cftInJlo-
rpa(pur'I I'I Kpl4craJlnoSzszru, pacKphlrl,Ie cBflsu MexAy crpyKTypoft z csoficrBaMr,r Kpr.rcraJrJrprqe-
CKI,IX TCN,

3aAaqu Arrcq[rrJrrrHbr :

. 3HaKOMCTBO C reOpueft ffpeAcraBneHr{f, fpyrrn cr.rMMerpvr4;

. II3TIEHI4E SJIEMEHTOB I{ O[EPAqUfi CIITTAUETPHI,I KPIICTAJIJIOB;

' noryqeHl'Ie [paKTLIqecKLIX HaBbIKoB MaTeMaTHqecKoro r,r KoMlbroTepHoro MoAenr{-
poB aHI'If, npo{eccoB Kpl'Icrannoo 6pas onaHlar u $oprrar4 poBaHr{r HaHoKJra.crepoB.

2. MECTO AITCUUIJII'IHbI B CTPYKTYPE OTIOII BO
,{rcqunlzna <<ocHoebl Kpl'Icrannorpa(pr,rra> orHocr{Tcf, r o6ssarerbHbrM )Ir4crlrrnJrprHaM

BapI'IarI'IBHoit \acru OIIOI flo,{rororBKu 6axananpoB no HarrpaBJreHrzro <HanorexHoJrorrrr{ r.r
MLIKpO OIICTeMHat TeXHI,IKD).

I'Isyuenue AI4cIdilnJILIHbI npeArloJraraer ]Flurvtrilrc (pyu4arvreuraJrbHbrx 3nannit, Koropbre
Sopuupyrorct y cryAexrroB rlpll Ia3freHur4 npe.4rrrecrByrour4x Ar4crl.r4[Jrus 6a:onoE .racru: (Ou-
3uKa), <MareuaruKa)), a raKxe ALIcuIITInLIH Bapr,rarlrBHoft .{acru: <BseAeHr,re B [raHorexHoJro-
ruro)), <Knanronas H c,rarvrcrnilecKaf, tpnsura>

3uauvl, [oryqeHHble B paMrax v3yrrenuflAauHofi Ar{cur4nJrrzHbl, Moryr 6r,ps npnrraeue-
HbI rlpu I43yrreHI4I'I Apyrux cIIeIIrIzInbHE,rx Ar4crlr4rrJrr{H rro HanpaBJreHuro [o,4roroBKr{, a raKxe npr{
BbrrroJrHeHr,rr,r BbrrrycKHoft rnanr.r$r,rxarlrroHHofi pa6orrr.

3. KOMTIETEHIII4I4 OEYqAIOIIIEIOCfl, OOPMI,TPYEMbIE B PE3Y.IIbTATE
o c B o EHrlfl 4rrc\r4rr Jrr,rHhr (M oA.yJr fl )B npoqecce ocBoeHltt Aaunoft ApIcqlIlJII{Hbr cryAeHT (foprrarapyel u AeMoHcrpr,rpyer cJre.qyro-que npoSeccnoHaJrbubre KoMrrereHur.ru:

1) cnoco6nocrblo rlpeAcraBJrtrb a,qeKBarHyro coBpeMeHHoMy ypoBHro suanr,rft Harffiyro Kap-
TI'IHy M[pa Ha ooHoBe 3HaHU.f, OCHOBHbIX UOlONesr,rfi,3aKoHoBrr{ MeroAoB (OnK-l);2) cloco6uocrblo BbuIBJI.urb ecrecrBeHHoHayqHyro cyrrlHocrr npo6neM, Bo:3HrrKa$rqr4x B xo-
le npo$eccploHtulbHofi Ae.f,rert;uocrll, [pr.rBJreKarb AJrfl r4x pelreHr,rr coorBercrByrolluft
$usuro-naareMarr.rqecK uft annap ar (OIIK-2) ;3) cuoco6Hocrb rlpoBoAIarr $uauxo-MareMarr,rqecKoe MoAeJrr.rpoB a'vre vrccneAyeMbrx npo-
qeccoB HaHorexHoJIorrII{ ra o6terron HaHo- Ia MrlKpocrlcreuuofi TexHr,IKI,I c r4crIOJIb3o Ba1lr-
eM coBpeMeHHbrx KoMnbrorepHbrx rexHolornfi @K_1);

4) foroBHocrb aHaJIrI3I4poBarb LI clrcreMarr.r3upoBarb pe3yJrbrarr;r uccJre,qo. eattnit, npeAcraB-
nflT6 MareplraJrbr B BLIAe HayqHhtrx orqeroB, ny6mzxa4raft, npesenrauzfi (IIK-3).
B pesynlrare ocBoeH Lrfl ruc;truwllzHbr o6yuarollzft cs AorNeH AeMogcrpupoBarb

rcu1Iae pe3yJrbrarbr o6pa:ronanux:
cneAy-

l)-3sqru: aAeKBarHyro coBpeMeHHoMy ypoBHro gHaHzfi HayrrHyro KaprrrHy Mprpaga ocHoBe
3HaHLIt ocHoBHbIX [oJIoxeHI'Ift, 3aKouon v MeroAoB ecrecrBeHHhrx HayK v MareMarr.rmrz (OIIK-1);
ecrecrBeHHoHayqHylo cylrlHocrb npo6uervr, Bo3HrIKaIoxIlIX B xoAe npo(peccnoua6noii AerreJrb-Hocrl{, npI'IBJreKarB Airfi I{x pellreHurl coorBercrBylolrlnfi (frasuro-uireo,rarra:.recKr,rii anuapar(onK-2); ocHoBHbIe rloHtrt4.r I{ MeroArbl Teoprar{ ypanHeuufi MareMarr4qecroft (pzsuxra yMer6 Lrc-



rlonb3oBaTb ocHoBHbIe 3aKOHBI eCTeCTBeHHOHaytrHbx AlrcqlrrrJrr4H B rrpooecczortanrnofi Ae.rrrerb-
Hocrl4 (!X-tl; coBpeMeHHoe cocrotHlle 14 rlepcneKrr4Bbr pa3Burr4flHauolruAycrplru (IIK-3).

2) Vrrletr: npeAcTaBJItTB aAeKBarHyIo coBpeMeHHoMy ypoBum sHaH[fi Hpyqgyro Kaprr4gy
MI'Ipa Ha ocHoBe 3HaHvIs. ocHoBHbIX uoloxenuft, 3aKoHoB u MeroAon ecrecrBenHbrx HayK r,I Mare-
MarI'IKI'I (OIIK-l); BhuIBJItrb ecrecrBeHnoHarrHyro cyrrlHocrb npo6neu, Bo3rrpxKarotur4x B xoAe
lpoQecclEonalrsofi AetreJlbnocrld, rIpI,IBJIeKarb AJr.s ux peureHr,rr coorBercrB[rrorqd Susnro-Marer4arl4secrufi aTrrrapar (OnK-2); $opnaa-nusoBarb 3aAaqy, crpor,rrb anropriTM ed peureuus,
rlpoBoAt4Tb QIEeuro-iuareMarlaqecKoe MoreJlllpoBaHrre nccneAyeMbrx npoqeccoB HaHorexHoJror'r4
u o6ler<toB HaHo- I4 MllKpocl4creuuofi TexHlIKlr c lrcrroJlb3oBaHpleryl coBpeMeHlrbrx rKoMrrblorep-
Hbrx rexHonorufi, lIcrloJlb3oBarb ocHoBHrre npudtr,trr o6pa6orru rd rrpeAcraBJreHr,rt gKclepr.rMeH-
TaJIbHbx AaHHhrx n cscleft npo(peccraouzutruoft.4erreJrbHocrrz; npr4MgHrrb MareMarLrrrecKr.re Mero-
AbI AJI{ nocrpoeHlr.fi MareMarI,IqecKI,IX rrlO4elefi ]r r4ccJreAoBa]H]?ls. O6terros nrpo$r:ccuona-truoft
AesrerbHocrz (lIK-l); ocyllecrBJl.grb caMocro.sremurrfi nollcK vr aHaJrr43 .ueo6*c,lrroft ,urs
npo$eccuonanrnofi AetrerbHocrra un(fopMaukrvr, BbrAeJrflTb ocHoBrroe coAepxaHr{e 14s o6rqero
Maccr{Ba cnegeuuft (nK-3).

3) Bnaaerr: cuoco6nocrb npeAcraBJltrb aAeKBarHyro coBpeMer{HoMy yporBHro guaHufi Hayq-
Hyro KaprI'IHy MI'Ipa Ha ocHoBe gHaHuAi, ocHoBHbIX nonoNenzft,3aKorroB lr MeroAoB ()crecrBeHHbrx
HayK I4 MareMarI'IKu (OnK-1); cnoco6nocrb BbuIBJIrrb ecrecrBeHHonrayqHyro cylrlHocrr npo6neru,
Bo3HuKarolul4x B xoAe upo(peccnoualrHoft AetreJlbHocrrr, npr4BJreKarb rnr ux pgrrreHr{fi coorBer-
crnyroqufi $ueuro-uareMarl{qecKufi annapar (OIIK-2); HaBbrKnMrr perreHr.rr 4r.r(ll(fepeuqpraJrb-
HbIX ypaBHeuufi prareMarl'IqecKofi (flrsraru Ha ypoBHe, rro3BoJrrrorJleM aHaJrrl3t4poBa.Tb MareMarr.r-
qecKl4e MoAenIz npI'IKJIEIAHbIX 3aAaq; HaBhrKaMr,r pa6oru B cpe,4ax [pofpaMMr4poBa1r.fl,; HaBbrKaMrzpa6otu c ran(fopuaqueft s rro6altlrtblx KoMrrbrorepHhrx cerqx, MeroAaMpr Hrrsoprraaqr{oHHhx
rexHoJlorl4fi c co6moreHl{eM rpe6onaHIaft uu$opuaqvrounoft 6esonacuocru (IIK- l); HaBbrKaMrr
e(f$errznuoro rorlcKa Bo BceMl4puofi ceru I4nripner zusoplraqr4xc; HaBbrKanru or6opa r.r KoH-
cneKTIdBHoro [peAcraBJIeHrIt rloJlfreHHoft zuSopuaql4l{ B coorBercrByroqeft npeseuraquonuoft
(foprrae (lIK-3).

4. C TPYI(T YPA I,I C OAE PXTAHI,IE AI,I CqIilIJII,IIIbI (M OAYJI.fl )
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c oAE P}I{AHT,TE AtI CUUil JrI4Hbr
JIEKUI4I{

PasAer 1. Cunrnaerprrff Kpr{craJrJroB.
l.l. Cnoco6u o6pasonaHl{r rBepAblx reJI. Cnoficrsa Kpr{crannuqecKrrx crpyxryp. 2u
1 .2. To.re.rHbre gJreMeHTbr cr,rMMerplrra Kpr,rcrannoe. 2q.
| .3 . 32 KJracca roqe.rHoft cr,rMMerpvr,r Kpr.rcraJrJro s. 2,r.
7 .4. LlnnepcrzoHHbre r.r Br,rHToBbr e ocu 2,t.
L5 . 230 rpocrpaHcrBeHHbrx rpyrr cl.rrr,ruerpzu. 2v.
1.6. feoruerpus MHororpaHHI,IKoB pocra Kpr{craJrJron. llpocrrre (poprr,ru Kpr,rcraJrJlos,2,r.
PasAer 2. Crpyrrypa KprrcraJrJroB.
2 . L Kpucraflfir4 qe cKa.[ p errrerKa. 3neueurap uas x,reirr<a. 2,1.
2.2. CuuroruaH. Tranrr rpocrbrx peueroK (SC, BCC, FCC). 2v.
2.3. 14 rr,rrroB perrreroK Bpans. .f,.reftrz Bzrnepa-3 efra7a.2u.
2. 4. KpucrannorpaSzqecK[e r4HAeKcbr Mrarnepa. o 6parnar peurerxa. 2.r.
2. 5 . Lrcc rc goB aHr.re Kpr4craJrnr4.recroft crpyKrypbr.,{z$parqua BymS a-Epema. 2.r.
2.6. Meroa Jlays. Merol [e6ax.2u.
Pa:qen 3. CnoftcrBa Kpr{craJrJroB.
3. 1. Klaccr.r$nraqur KprrcraJrJroB rro rr,rlaM cnszeit. 2,a.
3.2. Teunonrre csoftcrBa rBepAbrx rer" 2q.
3.3. Anusorporrur Kpr4craJrJroe. XzArze npncrarmrr. 2v.
PasAeil 4. MoAe;rrapoBaHr{e pocra KpucraJrJrr{qecKrrx crpyKTyp.
4. 1. Ousu.recKr,re MoAenu pocra Kpr{crnrrJros. 2\.
4 .2. Mer o l, Ar{cKperHoro MoAeJr}rpoBar[ur. ynaronoqHo e npocrpaHcrno. 2.r.
4.3. KnauErcpr{craJrJrbr }r rax MoAenu.2.t.

IIPAKTITqECKI,IE 3AIIfl TI{'I
Terrla 1. I'Isoruop(fkI3M rpyrrn npeo6pasosaHprft cvMMerputa r4 rpynfi ilepecraHonor. 2]q.
Teva 2. To'reqHrre onepalluu cl,IMMerpr{u (qenrp zHnepcu", [oBoporHas ocb, rrJrocrocrb 3ep-
KturbHoro orpaxeHzr). 2.r.
Tevra 3. IzlunepcuoHHbre r4 Br4HToBbre ocu.2\.
Terrra 4. flpocrrre perrerKu. rlocrpoeuue rqeeK Braruepa-3 eirrua.2\.
Teua 5 . Kpucralnorparlzvecrlre nJro cKoc ru. 2q.
Tenaa 6. f eorrlerpux Mr{ororpanHrrKoB pocra. 2u.
Teva 7 . vnarono.rHoe [pocrpaHcrno. finyv eptas.MoAeJrb xpurr,atta. 2u.
Terr'ra E.,{yanrnocru rpa(fa npas6ueuur. fpa$ cBs3Hocrrz yrraKoBKr,r 14 ero poct:.2u.
Tenaa 9. KnasurpIEcraJlJrbl Ha [ocJreAol]areJrbHocru Ou6osaqtm u put1ueuzu lletrpoysa" Ilocrpo-
euue upe40parranoa. 2u.

5. OEPA3OBATEJIbHbIE TEXHOJIOI-UI,I
B paivrrax neKrlr,roHHoro Kypca:

5.1. ArcrnnHbre H HHTepaKTrrBHbre Qopvmr o6yuenr.ra
C qelsto (fopruzponalus. lr pasBvrrtrfi. npo(feccraoHaJrbubx HaBbrKoB cryAeHTos n y.re6uorr,r upo-
qecce ucrloJlb3yrorc-fi aKTI4BHbre I4 rIHTepaKTr4BHbre (poprrau [poBeAe:Hr{s. sa:rls"tuir 

" co"etas"" c
BrreayAl{Topttofi pa6oroft: (ronrpoJlbHlble ayAI,ITopHbre pa6orrr, uHrlrBn1yurbHrbre roMarrTHr,re pa-
6oru).
5.2. CarvrocroqreJrbHan pa6ora cryAeHToB
caMocto-steJlbHat (nueay4uropHat) pa6ora cryAeHToB BKJrroqaer 3aKperrJreHr4e [eoperr4qecKoro
Marepl{aJla npu [o,4foroBKe K BbIrIOJIHeHr,rro r{HAr{Br4AyanbHofi 4OUaruuefi pa6otrr, r npanrrr"-
cKI'IM 3aH.srzsu. OcnoBa caMocro.rrensuofi pa6orur - r{3freHne nr.rreparypbr xo peKoMeHAoBaH-
HrIM pICTOqHLIKaM I,I KOHCIIeKTy lerqzfi.
5.3. My.rrtrlrnae4nft uue rexHoJroruu odyueuun
Heroropue I{3 neKIII'IoHHbIx LI [parTllrrecrr4x 3ansrr4ft npono4xrcr B BvAe npseHT€rqzfr n vylr-
ruueAuftnofi ay4nropl{I{ c [c[oJIb3oBaI{[eM KoMrrbrorepHoro npoeKTopa. Cry4eurur npa4o-
craBJr.rrercr KoMrrbrorepuuft rypc nenqr.rft .



6. OUEHOIIHbIE CPEACTB A AJIflTEKYIUETO KOHTPOJIfl YCIIEBAEMOCTII,
rrP oMEXvr orrHoft nrrn c;TAur4rr no r4T orAM o cB o nufinfi ucquu"uu-
HbI I4 yqEBHO-METOAI4TTE CKOE OEE CTIEqEHITE CAMO CTOqrn"trnofr
PAEOTbT CTy/{EHTOB

6.1. Srcsa*reHauuoHnrre sonpocrr
1. ToqeqHrre gJreMer{Tbr rr oneparlr4rl cr.rMMerp]rrd.
2. Cuoco6u o6pasonaurlfl TBepAbIx reJr. Oco6ennocrlr Kpr,rcraJrJrr.rrrecKr4x
3. llunepcuouHbre r{ BHHToBhre ocu.
4. feouerpur MHororpaHHr.rKoB pocra Kpr..rcrurJrJron. flpocrue Qoprvrrr r
5. Kpucra-ullzqecKar perrJerKa. 3nerr,reumpHas s.refi ra.
6. Cnnrourau, Tunu npocrbrx peureroK (SC, BCC, FCC).
7. 14 ruuoe perueror Bpane. -flqefiru BzrHepa-3efirqa.
8. Kpucralnorpa(puuecrr4e [JrocKocru, ZHAexcu Mullepa.
9. O6parnar peluerra.
1 0. Ocnonnr reopur{ 4rE(fparqzu. fiu$par<uur BynrQa-Bperra.
11. PeurrenocrpyKrypurrft anamls. Mero4 Jlaye. MeroA [e6as.
12. Knaccu$r.rxaqnr rcprrcraJrnoB rro 1 ralaM cesseft .

13. Tenuonrre ceoficrna rBepAbrx rer. @ouonHarr MoAenb rerrJroBbrx KOJIEOAHT4I{.

I 4. Anzsorporrr4.rr Kpr{crarrJroB. XuAxrae Kpr4 craJrJrbr.
I 5. (Dorouubre Kpr4craJrJrbr.

1 6. (DrasnqecKr,re MoAenrl pocra Kpr{crannoB.
I 7. Merol Ar.rcKperHoro MoAeJr[poBaHr.rr. vuaroso.rgo e [pocrpaHcrBo.
18. KnasurprrcriurJrbr rr r{x MoAeJru.
1 9. KoHcrpyrrraBHbre ([parra-rru u upeg(f paxrarrbr.

6.2. B oup ocrl tlglfir4ltr-KonrpoJrq

Pefirzur-rconrpo.nn Nbl
1. Toqequrre gJreMeHTbr H orreparlIlu cr,rMMerpr,ru.
2. zsoiuop(pz3M rpyrm npeo6pas o sanuir cr4MMerpnr4 rr nepecraHonoK.
3. Onpe4eneuple Bcex npeo6pasonanuft cr.rMMerpr.ru y KoHerrHbrx o6rer<ron.
4. ZHnepcuouHbre octa.
5. Bunronrre ocut.

6. EAuuu.Iulre Ha[paBneHr{.rr B Kpr{crarrJrax
7 . MnororpanHr.rKtr pocra Kpr.rcraJrJroB

Peftrnnr-lconrpo;rn J\b2
SnelreurapHas .sqeftra u ee flapaNrerpbr.
Crznronur,r. Pac.rer flpocrblx pe[reroK.
Peurerr<u Bpans.
flocrpoeHrae s.reft xr Br,rrnepa-3ef,rrqa.
?IHAexcu Mnllepa.
O6paruar perrerKa.

,{ra(f paxqur Byurd a-Bporra.
PeurreuocrpyKrypHbr it anastuz.
Pefi runr-rconrp o.rra J\b3
Tunrr csssefi B Kpr4cranJrax.
Bonnrr B oAHoMepHoM oAHoaroMEroM KprzcranJre
Anusorpolrzs cnoft crn B Kpracftunax.
Xrz4xrEe Kpr.rcraJrJrbr.

Ooronurre KprzcraJrJrbr.

Mo4enu pocra Kpr{craJrnoB.
Koncrpyr<qvr yrraKoBoqHoro lpocrpaHcrBa.
KnasurpucraJrJrbr kr rrx MoAeJrr.rponanr.re.
KoncrpyxrrrBHbre Spartanrr z npe4(fparranu.



6.3. Bonpocbr AJrs KoHTpoJrfl caMocrosre.nuroft pa6orr,r:
1. CrepeorpaSzuecNue rpoeKur{v. Cerra ByntQa.
2. Crpyrrypnue 4e(fexrrr B KpkrcraJrJrax.
3. Teopur nnoruefirurx )maKoBor (Knraftropo4cr<uft).
4. 3nralrop$H3M r.r roMoMop$rasu rpynn.
5. lJ.onze4puuecruft MeroAbI Iaso6poreur{r KprlcraJrrr,rqecKux crpyKryp (uerQA lloruHra - Ee-

nona).
6. [nofinoe ryqelpenoMJreHr,re u noJrflprr3auuf, B KprzcrirnJre.
7. Ynaronru nonzry6on u noJII4MLrHo. AnnporcuMarJr4s.MoJreKyJr nonuxy6auu.
8. llocrpoeuze MoJreKynrpHbrx rroJrrdoApoB Boponoro-[upuxne
9. llocrpoeuue $parra.na Mau4em6pora r{ Xynraa.
10. @paxranrr Cepnuucxoro, Koxa ra f'acnepa.
1 1. llapaiuerpr43arlrlr pas6ueunx Posu.
1 2. Eaurcr.r crpyKrypHhrx AaHHbrx.

7 . yqEBHO-METOAI,IqECKOE rI I,THOOPMAIII,IOHHOE OEECrEqElilI,rE nuc-
II}IIIJII,IHbI

Ocnounaq Jrr.rreparypa :
1. Ocuosrr reoMerpr4rrecxoft Kpr,rcranJrorpa(fzu: y.re6Hoe noco6ue / Hosocenon .K.JI. _ Toucr<:

I4s4-no Torrcr<oro noJrr.rrex, yHrzBepcr{rera,2075. - 73 c.
2. Katqenro, A. II. (DusuKa rBepAoro rena. OusuKa flrpa. -f,4epuue peaKrlr4n fgnexrpounuft

pecypc] : MeroAI{r{ecKI{e yKa3aHufl K npaKTrrqecKr.rM sarrflTyrflM: r{ AoMarxuvrM 3analvuM rro
AI40IITInJII4HaM: <BsallMoAeftcreue Il3nfreHr.rr c BerrlecrBou>>, <<Teoper]aqeclKas Slrsuxa>,
<cDrgL[recKue cnoftcrsa rBepAbrx rer> / A. II. Kauqenro, f. C. Ctpoioncrufi, C. VL IIIapa-
rIoB. - 3uerrpoH. TeKcroBble AalIHbIe. - Jluneqx : Jluneqryrfi rocyaapcrseuHHfi TexHrzqe-
cxuft ynranepcr4re'r, 3EC ACB, 2015. - 20 c. - 2227-9397. 

- 
perxzna Aocryrra:

http ://www. iprbooksh op.ru/ 5 5 674.html
3. OzsHra rBepAoro rena: yre6noe uoco6ue / IO.A. Crperanon, H.A. TeHsKoea, - M.: ?II{

PI4OP: HI4tl I,Iu(fpa-M, 2013. - 3A7 ..-ISBN 979-5-369-00967-3.
,{ouo.rrrurreJrbHafl Jrnreparypa :

1' KpuctalloxvrMvIfi.. Kparxr.lfi Kypc: yve6Hrax/ Vpycon B.C., Ep€uun H.H.- 3:rerrpoH. rex-
croBble AaHHbIe.-- M.: Mocrconcxufi rocyAapcrBenurrfi 'yHuBepcr.rrer lrMeHH M.B.
Jloruonocosa, 2070.- 256 c.

2. Ougura KoHAeHcnpoBarlHoro cocuorHr{.fl BerrlecrBa: yre6uoe nooo6ze/ fepuur f.IrI., llanona
T.B.- Slerrpou" TeKcroBble AaHHbIe.- Oucx: Orvrcruft roc:FAapcrBen.nrrft yHr4Bepcr.rrer
uvr. O.M. ,{ocroencroro, 2008.- 106 c.

3. Oraszra rBepAoro rena: yve6noe noco6ze / KopuuroBr{rr A.A., OsHo6r.rxnu B.2., Cp<aHon
LI.I4., XonsBro B'H.- Snexrpon. reKcroBbre AaHHbre.- Honocz6upcr<: Hoeocu6upcrcuir
rocyAapcrBenurrfi TexHr,rqecKzfi ynranepcr{Ter, 20 12._ 7 | c.

lfurepner-pecypcbr:
1. Kpucrallorpa$zuecnafl 14 Kpr4.craJlJroxt4MlrqecKas 6asa AaqubrxAJrr Mr4HepanoB u vrx

crpyKrypHbrX aHilJlofoB (MI4HKPI4CT>>ll PeNravr AOCTyrra:
http ://database. iem. ac.ru/mincryst/rus/

2. Iterr,r6pz4xcuxft 6anx !.auurlx// Pex<zrvr Aocryna:crpyKrypHbrx
client los in.nl ?filst

8. MATEP I4AJIbHO -TEXHI4 qE CK O E OB E CIIE qEHI4tE AI,ICqUTIJII,IHbI
Jleruuonuble ayAuropl{Ll, ocHalrldnurre 4ocnofi IE [epeHocHrilM rrpooKtopoM Anr rrpoBe-

AeHI'Ir sawstuir c rIpHMeHeHueM KoM[blorepHbx rrpe3enraqufi r,r AeMoHcrparluoHHbx ponr4KoB.
Ay4rzropzn AJIf, rlpoBer\eHprfl [paKTlrqecxr{x r,r na6oparopHhrx 3aHsrufi, ocrarqdnnrre coBpeMeH-
HbrMkt rrepcoHaJrbHblMr4 KoMrrblorepartu, o6reglau€unrrnru B noKanbHyro BbIrrzcJrr4TeJ6HyIO Cerb lI
yKoMrIJIeKToBaHHbIMt4 ueo6xoAzir,rblM cLIcreMHbIM H npr4KnaAHbrM rrporpaMMHbrM o6ecneqenueu.



flporpaur'ra cocraBner{a B coorBercrBr,ru c rpe6onau LrflMn ofoc tBo no HalpaBJreHr4ro rroAfo-
roBKtr 28.03.01 HanorexHoJrofr4r,r u

Pa6ouyro nporpaMMy cocraBlrJr

PeqeuseHr

(npe4cranurelr pa6oro4arenr)

Ilporpanrvra paccMorpeHa r{ o4o6pena Ha 3aceAaHran ra(fe4prr OrIIM
Ilporoxor Jrlbl or 03.09.201g rola
3ane4yroqr.lft rca(|eapoft C.M. Apar<ensn

(<DI4O, no4nr.rcr)

Pa6oqag [porpaMMa paccMorpesa u oAo6peHa Ha saceraHuLr yu:e6Ho-vrerorr4rrecKorl xovzccuz

Pa6oqas [porpaMMa o4o6pena ua

flpororcor 3ace Ralrrfl ra$e4pu J\b

yve6uuft ro4

OT

3ase.qyrorlufi ra0eapoft

Pa6o.ra-f, nporpaMMa o4o6pena ua

flpororor sace Aa:nr4fl. raS e4prr J,,lb

(uecro pa6oru, AoJrxuocrB, (DHO, uoAnucr)
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