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1. UEJTI,I OCBOEHTL''T IVUII4rrJrI4Hbr

Ile.nr'ro ocBoeHl4s Al{cqurrnldHbl sBrtercs L.r3ytreHrze 'reoperurrecKr4x ocHoB r(prrcrannorpa$zu n
Kpl,Icr€ulno(fusuru, pacKpblTl4e cBfl3r4 Me)r(Ay crpyKrypoft u ceoficrBaMr4 r(pr4crarrr4qecKlrx reJr.

3 a4avr.l ArrculrrrJrr{Hbr :
. 3HaKoMcrBo c reopuefi lpeAcraBneHr{fl rpyrrtr cr4MMerpr{u;
o I.r3yqeHr4e SJIeMeHTOB 14 Orrepaqzfi cztvttrleTpl{r,r Kpr4cTanJroB;

[onyr{eHl4e npaKTI4qecKI4X HaBbIKOB MaTeMaTI4qeCKOrO I,I r(oMlrbroTepHoro MoAenrrpoBaHrIg trpc)ueccoB
Kpr.rcrannoo6pasonauul lr (f oprvru poBaH:afl HaHoKnacrepoB.

2. MECTO II,ICUZIJII4HbI B C]]pyKTypE OIIOIT BO

luulutttuua <OcHoebI Kpl4craJlnorpa$uu>) orHocr4Tcs K o6ssareJrbHbrM Ar4crlr4rrnr4HaNr Cia^:oeofi
qacrl{ O|IOI rloAforoBKu6axmanpoB IIo HanpaBneHnro <HauorexHoJrorr.rpr 14 Mr46pocr4creMHa.s rexrrr4Ka).

I4syuenrze ALIcqurnI4HbI npeArronaraer HarLL.ilre Syn4auenraJrbHbrx zuanufi., Kr]Topbre
$opurzpyrorcfl y cryAeHToB npu u3yqeHr.ru npeArrrecrByroulrrx Ar.rcurrlnuu 6asonoft .racu4: <QusrzKa)),
<MareuaruKa), a raKxe ALIcqrIlnIlH Bapl4arr,IBHofi .racrrl: <Bne4eHrae B HaHorexHOJIofI4ro), <IteaHToBar ra

cralucrr4rrecrax $usnra>
3uaHu.a, ronyrreHHble B paMKax r43yqeu[r Aanuofi Ar,rcrlunnI4Hbr, Moryr 6rrm npuueHeHbr npr4

I'I3yqeHI{IZ Apyft4x cneuplanbHbrx AI4cIIunJInH nO HanpaBJreH[tlo rroAroToBKr4, a TaK)Ke npr4 BbrrrorHeHr{rz
nrn ycxuofi rnaluQuxaqvronuofi pa6oru.

3. IIJIAHIIPYEMbIE PE3YJIbTATbI OE)ZqEHVIfl.IIO NVCWIIJII4HE

flnaulEpyeuble pe3ynbraru o6yueHl4-tr IIo Arrcrlr4nnr4He, coorHeceHHbre c [JraHnpyeMbrMr.r pe3ynbraraMr4
ocBoeHr4s OIIOI

Koa $oprr.lrzpyeMbrx
rouneresuprfi

Yporenr ocBoeHnq
KOMneTeHUI{H'

llnaulrpyeu bre pe3ynbrarrr o6yueHnr rro Az cqprnJr nHe
xapaKTeprcyrcqlre orarrbr $oprrauponaHrurr KoMrrereuqufi

(noxasarerr4 ocBoeHzs xovnereHuua)
I z 3

orrK-1 r{acrlaqHoe

oaBoeHIze

3 n ars : 3 aKoHbr ri npHHrrr4nbl ecrecrB eHHoHayqHbrx 1krc:1tun rr4H,
MeTOAbr MaTeMaTt,IqecKoto aHzuru3a I,r MoAeJrLlpoBaHHfl ,

Yrtrers: r4crroJrb3oBarl $rzsuuecrlre 3aKoHbr H npuHqr4nbr B

csoefi npo$eccuoualrnofi AerreJrbHocrlr;
npoBoArrrb 3Kcrrepr{MeHTbr rro oilpeAeneHr,rrc $ur:uxo-
xuMuqecKlrx cnoficre HeopraHllr{ecKr4x u oDraHnqecKHX
BEIIIECTB:

IIpOBOAHTb I43MepeHlle OCHOBHbIX SIeKTpHI{9CKUX BeJrHrlhH,
onpeAenrTb [apaMeTpbr 14 xapaKTepuOTHK 3neKTpr]qec\iwx t4

sJreKTpoHHblx yclpoilcrn;
HCnOJlb3OBaTb rrpr4KJraAHbre [porpaMM6l a cpeAcrBa
aBTOMaTH3HpOBaITHO|O [poeKTr,rpoBaHr.r{ trpu peureHur4
uH)KeHepHbrx 3aAaq.

Blaqerr : MareMarnqecKnM annap aro M AJrfl orrvrcaHvrl., aHaJ7v3a,
TeopeTHqecKofo v 3KcnepHMeHTuLrrbHoro accIreAoBaHr4s t4

MoAenl4poBaHu.r tpusuvecKax tr xuMuqecKrlx crlcreM, sznewuh u
[poqeccoB, Hcrro,Irb3oBaHnir B o6yueHuu v npo$eccuoualr,nofi
AE'TEJIbHOCTI,I.

otIK-5 tlacrraqHoe

ocBoeHrre
3nars: nepeqerrb o6opyAonanu.r Ha. nporz3BoAcrBe 14 B

la6oparopuu, o6ecnevunaroulero 6esonacHoe npor43Bo,qcrBo
npu [por43BoAorBe Lr [rCCJreAOBaHr,Ilt MaTepHaJro]B vr

KoMnoHeHToB HaIIo- H Mlixpocucrettgofi TexHr{KI,I;

ocHoBbI nano6egotacHocrr{.
Yrvrerr: orleHullarb rro KprzTepaqM srp$errunHocrn v
6e:onacnocrn rexHr4qecKue peueHr,rr no rexrroJrofttLr 14

nplzMeHeHuro r\4aTepHiuroB lt KOMIOHeHTOB HaHO- U



3Harr: tfnsuvecnue H MareMarur{ecKne 3aKoHbr 14 r\roAeJrz

$zsuuecrcnx trpoqeccoB, Jre)r(arqux B ocHoBe flpuHruhrroB

Aeficrsufl, o6rercroa HaHorexHoJrofntd I,t Mt4Kpocr4cr,eivgofi
TEXHHKH.

Vuerr: perxarb 3a1aq:a, HcrroJrb3oBarb MareMaruqecxufi
anilapuT vr qLrcJreHHbre MeTOAbr KoMrrbloTepHofo
MoAeJrHpoBasug o6rexroB HaHorexHoJrorlrr4 r,r MnKpocuoreuHofi
TEXHPIKH.

Bragerr: MareMaruqecKr4M anlaparoM v MeloAaMr4
KoMlbrorepHbrx rexHolorufi 4lr MoAeJrr,rpoBaHrzq o6bexros
HAHOTEXHOJIOTI{II I1I MI4K MHOH TEXHHKI{.

3Harr: 6agosoe KoHTpoJrbHo-H3Mepr4TenbHoe o6opy4onanrze
Anfl MerpoJror[qecKofo o6ecneqegut prccJleAosauuil. v
IIpOMbrrxJreHHofo npoH3BoAcTBa HaHOMaTepHanoB vI

KOMNOHEHTOB.

Yuerr: ocyulecrBnqrb AuarHocruKy He[onaAoK a qacrzqgurfi
peMoHT H3MepHTeJIbHOtO, AfiafHocTHrtecKoto,
TexHoJrofHqecKof o ooopyAoBaH14.fl .

B.na4ers: HarlbIKaMH MoHIdrop14HI'a AuafHocrHrtecKofo,

T

TEXHOJIO|HTIECKOIO AOBAHAfl,

4. OEbEM I,I CTPYKTYPA.
rbr cocraBJr{er 4 gaqerublx erI,IHl.

AI,ICUVIIJII4HbI
t44

Co4epxanue JrercrluoHHbrx saHqrnffi rro Alrcqu[Jrr{He

Pa:4en I . Curr,rrr,rerpr{fl Kpr4 craJrnoB.
1.1 . Cuoco6rr o6pasonaHllt rBep,4bIX Ten. Csoficrna Kpr4crannuqecKr4x crpyKryp.
1 . 2. To.re.rnbre gJIeMeHTbr cr4MMerpl,rr,r Kpt4 craJrJroB.
I .3. 32 Knacca ror{eqHofi clrMMerprrr4 KpacrannoB.
1,4. IrlnnepckroHHbre rr BHHToBbre ockr
1 .5 . 230 [pocrpaHcrBeHHbrx rpyrrr crrMMerprarr.

Mr,rxpoctrcreuHofi rexuuxll.
B.nagers: MeroAaMu aHarvaa h Kot-rrDoJrt

bIX MATEPIAJIOB h CHCTEM.
r{acrraquoe

ocBoeHr{e
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ocBoeHple
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L6. feolr,rerpl{s MHororpaHHIaKoB pocra Kpr4crannon. llpocrrre $opntrr Kpr4c'rannoB.
PasAer 2, Crpyxrypa Kpr.rcrannoB.
2 . | . ItpucraJr Jrr.rqe cxa{ p erre rKa. 3l eu e urap Has, sqeiarca.
2.2, Cunr oHuLr. T r4trbr rrpo crbrx perreroK ( S C, B C C, FC C).
2.3.14 Tr4rroB perxeroK Bpane" fl'aeirxu Brarnepa-3efirqa
2. 4 . Kpuctanlorpa(f uqecKue r.rHAeKcbr Mzuepa. O 6paruar p errerKa.
2.5,vrccrcgoBaHr4e Kprrcrannuqecrofi crpyKrypbr. flrzQpar<qur Bym$a-Bpsr.ra.
2,6. Meroa Jlaye. MeroA [e6ax.
PasAer 3. Csoi.icrsa Kpr4crannoB.
3.1. KnaccuSuxaqzr Kpr4crannoB rro rr{rraM csszefi.
3,2. Tennoer,re csoficrna rBepnbrx ren,
3. 3. Auzsorportu-s Kpr{cranJron. Xu4xrae Kpr,rcrannbr,
PasAer 4. Mo4elupoBaHr.re pocra Kpr4crannvqecKr.rx crpyKryp,
4.I. OzsuqecKr.re MoAenr4 pocra Kpr{crannoB.
4 .2. Mero 4 Ar4cKperHoro MoAenrzpoBaHr.r{. Vnaxoso.{Hoe lpocrpaHcrBo.
4.3, Ksa3zxprzcrannbr r.r rrx MoAeJrr{.

Co4epxanfl e rrpanTrrqecKrrx lanfl r ufi rro AHcTIV [JrIlHe
Terraa 1. tr4solrop0r{3M rpynn npeo6pasosarfuir cuMMerp,lzu u rpynn nepecraHosox. 2.r.
Telta 2. Toqe.rHHe orIepaIII4I{ cr.rMMerpr4r4 (qeurp lrHBepcr4rr, [oBoporHaq ocb, rrJrocKocrb

3epKanbHoro orpalKeHun). 2u.
Tena 3. I4unepcuouHbre H Br.rHToBbre ocu.2q.
Tel,ra 4. flpocrue peruerKrr. flocrpoeuue rqeeK Burnepa-3 efir\a.2\.
Terr,ra 5 . Kpucra-ulorpaQ nvecrue rrnocKoc ru. 2\.
Terr,ra 6. f eolrerpzr MHororpaHHr4KoB powa. 2u.
T ewa T . Vuaxoso.{Hoe npocrpaHcrno. [nylrepHar MoAeJrb t<pucrwma. 2u.
Tena 8. [yanruocrr rpa$a upaz6ueunr. fpa$ cBr3Hoc)rr.r ynaKoBKrr z ero pocr.2v.
Teva 9. KnasuxpucraJlJlr,I Ha IlocJleAoBareJrbHocrz @u6ouaq.uv vr paz6uenuu fleHpoy:a. llo-

crp,oeHr{e npe4sparcraroe, 2.{.

5. OEPA3OBATEJIbHbIE TEXHOJIOII4TI
B npenoAaBaHI4LI ArrcIIIznnI4HbI <<Ocuoaut Kpucmoiltozpafuu> uclonb3yrorcq pa:uoo6pa:Hue

o6pasonareJlbH[,Ie rexHoJIoruI,I KaK TpaArrrlt4oHHbre, TaK r4 c rrpuMeHeHlzeM aKTr4BHbrx r4 riHTepaxTr{BHbrx
MeroAoB o6yvenzx.

Axrunuue r4 rdHTep aKTrzBHbre M eroAbr o 6yueHr.rr :

f pyl n o n ax [rrcKy c cvrfl ( n c e np axruqe c Kr4 e z aruxlut) ;
Pas6op KoHKperHbIx curyaqufi (nce rexqraoHHbre) H rpaKTr,rqecxze sauxrur).

5. OIIBHOTIHbIE CPEACTB A I\JLfl, TEKyITIE|O KOHTPOI.TI yCIIEBAEMOCTT4,

IrPOMEXyrOrIHOrz,q,rrnCTAIIr{I4 rro I4TOfAM OCBOEHI4fl AI4CIII4TIJrVlIJ.brVl
YIIEEHO.METONIIqECKOE OBECIEIIEHI4E CAMOCTO.fl TBIbHOIZ PAEOTI,I

CTYAEHl]OB
Tercyutuit Ko HTpoJrb ycrreB aeMo crrr cryAeHToB

Ilpuuepurrfi cnucorc BorrpocoB n peiiruHr-KoHTlloJrro J\bl
1. Toqe,tuute oreMeHmbt u onepalluu cuMtilempuu.
.2. trIsouopQusu zpynn npeo1pasoeauuit cuMu4empuu u neIrecmqHoloK.
.3. Onpedeneuue 6cex npeo1pasoaauuit cun4Mempuu y KoHeqHutx o6'aercmos.

4. IrluaepcuouHbte ocu.
.5. Buumoeute ocu.
5. Eduuurtuute Hanpa*neHun 6 KpucmanJtqx
7. MuozozpauHuKu pocma Kpucmannos

flpumepHrrfi cuucorc BorrpocoB rc peiiruur-rcourpo.rrro N!2
1. Sneueumapuan nqeilrca u ee napaMempbt,
.2. Cuueouuu. Pacqem npocmbm peulemoK.



3, Peutemrcu Epaae.
4, Ilocmpoeuue nqeilrcu Buzuepa-3eilmqa.
5. Irluderccut Munnepa.
6. O1pamuan pewemKa.
7. fuSparcqun BynuQa-Epezza.
B. PeumzeuocmpyKmypHuu auanus.

Ilpunrepurrfi cnucor BorrpocoB n prefiruun-KoHTpoJrro j\b3

L Tunut censeil a rcpucmannax.
2. Bonuut a oduouepuou oduoamoMHoM KpucmalJte
3. Auusomponun ceoilcme 6 Kpucmanrox.
4. )I{udrcue Kpucmanrbt,
5. @omouuure Kpucmarrbr.
6. Modenu pocmq KpucmalrJtol.
7. Koucmpyrcqut ynaKoloqHozo npocmpaHcmna.
8. Keasurcpucmannu u ux uodenuposqHue.
9. RoucmpyrcmurHbte Qparcmanu u npedQpaKmqtrbt.

IlputrepHsrft uep evenb 3K3aMeHarlr{ouHbrx B orrpo coB
1. Toqe.rHHe gneMeHTbr u oneparllru cr,rMMerpr4r,r.

2. Cnoco6tr o6pa:oraulzt rBep.4brx reJr. Oco6ensocrr4 Kpr4cranrr.rqecKr.{x crpyKTyp.
3. ZunepcraoHHbre r.r Bt4HToBbre octa.
4. feorraerpu-a MHororpaHHHKoB pocra Kpr,rcrannon. flpocrrre Soprr,ru KpacrarrnoB,
5. KpucralluqecKa.s perrerKa. 3leueHrapuas, s'aefrKa.
6. Czuronun. Tunu npocrbrx peureroK (SC, BCC, FCC).
7. 14 runos perreroK Epans. -f,qefixu Brzrnepa-3eftrqa.
8. Kpncraruorpa$nuecx[e rrJrocKocrz. Zn4ercu Mnuepa.
9. O6parual perxerKa.
I 0. Ouronbr reopkrr4 4zQpaxqura. {n$parcqux Bynr$a-Eperra.
1 1. PenrreHocrpyKrypnuft aHaIrLr3. MeroA Jlaye. MeroA,\e6ax.
12. Ktaccu(fuxaqzr KplrcrannoB rro rr.rrraM csssefi.
13. Tennoerre ceoficrea rBepAbrx rel. OononHas MoAenb renJroBbrx rore6auufr.
1 4. Anugorponr.rfl Kpr.rcrannos. XzAxr..re Kpr4crannbr.
1 5. OoronHbre Kpr,rcraJrJrbr.

16. @usz.recKr4e MoAenr{ pocra Kpr.rcrannoB.
I 7. Meroa AkrcKperHofo MoAeJrr,rpoBaHr{.fl . Ynaxoso.rHoe rpocrpaHcrBo.
18. Ksa3raxprrcrannbr r{ rax MoAeJrH.

19. KoncrpyKruBHbre @par<ranu z npe4$paKTilJrbr.
Boupocrr Arq KoHTporq caMocrosrerbHofi pa6oru:

1, CrepeorpaQuvecxue npoeKrlr4r4. Cerra Bynt$a,
2. Crpyxrypuue 4eQexrbr B Kpt4crannax.
3. Teopux nrornefiurnx ynaKoBox (Kuraftropo4cxrEfi),
4. 3nunropfru3M H roMoMop(frzsru rpyrr.
5. flolue4plzvecrufi MeroAbI u:o6paxeuufl.KpLrcranJrr4rrecKr4x crpyKryp (uero4 llolusra - Ee,'rona).
6. [noftuoe nyqelpenoMJreHr,re v nonflpu3arlrrr B Kpr.rcranne.
7. Vraxoexfi nornxy6on u rIoJItr{Mr.rHo. AnnporcnMarflrs. MoneKyJr nolury6anarz.
8. llocrpoenze MoneKyn.flpHbrx ronnsApoB Bopouoro-,{lrpuxne
9. llocrpoenne $paxra;ra Mau4elt6pora 14 Xynua.
10. @paxraltr CepnaHcKofo, Koxa u facnepa.
1 1 . llaparr,terpr,r3arlrlfl paz6uenux Pogu.
12. Eauru crpyKrypHbrx AaHHbrx.

@onl oueHoqHblx cpeAcrB Ant npoBe1eHtrfl. arrecrarlr4l{ ypoBHs csoprirnpoBaHHocrr.r rounerenrlzfi
o6yrrarot"xcr ro Arrcrlr4rrnr4He oSopunxercr orAeJrbHbrM AoKyMeHroM.



7.1. Knuroo6ecueqerrrrocrb
HanN,reH o e aur{e r r4Teparypbr : aBTop, Ha3B aHr4e, BLI L v3 La:nV fl ,

u3.[aTeIbcTBo

OcnosHar lureparypa*

TIOJIHIZTEJIbHA' JI

KHI4f O OEE CIIEI{EFIHO (]Tb

Korlr.recrso
3K3eMmrfpoB

uzgauufr.n
6z6ruorexe BnfV
B COOTBETCTBIII{ C

ofoc Bo

Har[qne s
elexrpouuofi
6r.r6rriorene

BrfV

|. Capnua, M. ll. Onrnxa. KeaHrosas npr4poAa rr3n) teHr{r.
3relreHru KsaHrosofi MexaHr{Kn. Ocuoen Qlr:ur<n rBepAoro reJra.
fl4epHan Qu:uxa: yve6noe uoco6ue / M. lI. Capuua.-
Honocu6lpcx : Honocz6upcrufi rocyAapcreeHHrrfi rexuwecxr4ii

HlrBepcr4rer,2018. 
- 123 c.- ISBN 978-5-7782-3581-6.

http://wvrw.iprbo
okshop.ru/9 1286.

htrnl

2. LIsresa, lI. A. MzuepaJrorrfi r{ Kpr4craJurorpa$ru : yue6noe
noco6ue l14. A. Znlena, O. A. llanosa. 

- EenropoA :

Eelropo4cr<r.rii rocyAapcrrennrrft TexHoJrofwrecrafi yHunepcurer
ana. B.f . lllyxona, 3EC ACB, 2011 . - I t6 c. - LSBN 222j-8397 .

http://wvrw.iprbo
okshop.ru/80426,

htrnl

1. Kal{enro, A. ll. OrzsHKa rBepAoro rera. @usr4xa ,rApa. gAepHrre
peaKqr4[ : MeTOAI4T]eCKVe yK.A3AHLrfl K rIpaKTI,IqecKvlM 3AHnTWflM 11

AoMaIrrHr4M 3 aAaHt4rM no Ar,Icqllnn[uau : <B s anrra oaeft crs ue
I43nyrreHr4r c BerqecrBoM>, <Teoperruecxax $urur<a>,
<Ouslr.recKlre ceoitcrea rBepAbrx ren> / A. fI. I(arqeuxo, f. C.
fSrpoxoscx[fi, C. kl. IJLIaparoB! 

- Jlnneqr : Jlaueuxzi
t- ocyAapcrBeHsr,rfi rexunqecrnfi ynr.rnepcurer, 3EC ACB, 2 0 1 5. -20 c.

http://wurw.iprbo
okshop"rul5 5674.

htrnl

)-. LIs6paynae rJraBr,r Kpr,rcraJrJrox[Mr.r]r pr MeroAbl x3yqeHlur
naHocrpyxrypr4poBauHr,rx MareprraJroB : yue6uoe noco6ne / T.3.
,[rrrr.rna, P.E. Oouuna, A.M. fy6afiryJrlrwleLa, C.B. Bo4onsrHoBa;
Jt4nuncrepcrno o6pa:onau vfl t4 :eiaynrr Poccr.l,r, @egepalrnoe
focyAapcrBeHnoe 6rcAxre'rHoe o6pa:oaar-eJrbHoe yqpexAeH14e
Bbrcuefo o6pa:onaul.r-r <Ka:aucxr.ril uaqwoHalrHrrft
I4ccJreAoBareJrbcKr4fi TexHororuqecxuft y Hr4Bepctrrer>. - Karaub :

l(asaucxufi HayrrHo-r4ccreAoBarenbcKr.rfi rexuolorvrqeercuit
Hr4Bepcr4rer" 2018. - 168 c.

http://wu,w.stude
ntlibrary.ru/bool<
ns8N978578822

4ll4.html

7 . yqEEHO-METOAITTTECKOE I4 IIH@O]PMAUI4OHHOE OEECTTETTEHI4I|

NUCUU[JI.I,IHbI
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7 .2. Vlur epuer-p ecypcbr
l. I(przcrartrlorpa@uqecKar r4

AHANOIOB (MI4HKPI4 CT > I I
Kpr4crannoxr4MrrqecKaf oara AaHHbx Ans Mr4Hep oB rr rrx crpytKTypHbrx
P e>rznr Ao cryn a : http : I I dztabase. iem. ac. ru/mincryst/rus/

2. Keu6pugxcurfi 6anr< crpyKTypHbrx ilaH]Hbrxll PeNzrr,r ,{ocTyrra:
httn:ll .ccdc.cam.ac. t los in.nho?fi

8.MATEPIIAJIbHO-TEXHI4TIECKOEOEBCIIEIIEHI4EAI4CIII4TIJII4HbI
fltx pealu3arrr4lr AaHHoft AIrcuulnI4HbI l4Merorcr crrequanbHr,re rroMerleHlr.f, Anf, [poBe re1rr1

3arrflTlrfr fleKquottHozo muna, saHnmuil npaKmuqecKozo/na1opqmopHozo mLtna,, zpynno1brx Lt.

uHdu?udyqrbHblx t{oHcynbmaUuil, meKyu4ezo t{oHmpoJrn u npoA4ncymoHHoti ammecmaq;u, q maKuce
noMeu4eHun dnn cauocmottmerbHoil pa6omut. flpaxruuecKare:lna6oparopnbre pa6orbr npoBoAsrcr B 106-3,
107-3, 105-3, I2r-7

Ilepevenr ucnonb3yeMoro o6opyAoBaHr4r:
l) PeHrreHo$nyopecqeHTHblft cneKrpoMerp rrocneAoBareJrr,Horo aHarrkr3aARLADVANT'X,
2) llopomr<oBbrfi Ar,r$paKroMerp D8 ADVANCE,
3) AHanzsarop a3ora r.r KrrcJropoAa B MeranJraxpr crrJraBax METABAK-AK.
4 ) Penrrenoscruft 4ra$paxrorraerp SAXES S.

llepeueHr, ucnonr,3yeMoro nrrueH3r,roHHoro rrporpaMMHoro o6ecnerreHrrr MS Word, Mll Excel,
Matlab.



Pa6ovyro nporpaMMy cocraBlrJr

PeqenseHr
(npe4cranurell pa6oro4arenr)

flp rr rp arr,rvr a p ac cM orp eHa v o4o 6p eu a Ha s ac e AaHvu

3ane4yroqrafi ra$e4pofi

Pa6o.ras nporpaMMa paccMorpeHa Lr oA Ha 3aoe4alLrv yve6Ho-lrero4uuecxofi KoMr4ccr4r.r
HaITpaBJreHras 28. 03.0 1 HaHorexHororzu u NaraKpoczcreMua-s lexHrrKa

llp e4ce4areJrb KoMr4 ccr,ru c,il,
O, uognucr)

(ozo, no4nracr)

nocrr, @HO, noAnucr)



Jrr{cT uEPr}yTBEPXAtHrnr
pAE oqE ft u{ olrAMMbr Ar{crll4rrJrr,rHhr

y.re6nuft ro4

oT ___ roAa

3aee4yroquft r<aQeapoft

Pa6o.{afl rrporpaMMa o4o6peua ua

flporoxor 3acenalnLrfl ria(f e4prr J\b

3aselyroqraft xa$eapoft

Pa6o-ras nporpaMMa o4o6peua Ha

flpororor 3ace1alyrl r<a$e4pu No

3ane4yroqnfi r<a$elpofi



3an. rcase4poir I

JII,IC T PETI4CTPAIIUZ I,I3MEHEHI4IZ
u pa6ouyro npo rpaMMy Ar,rc ur4rrJrkr Hbr

< O c u o eat rcpuc nlanno enafr uu t
o6pasonarelrsofi nporpaMMbr HarrpaBJreHris rroAroroBKr4

2 8. 0 3. 0 1 Hauomexuono zuu u MuKpocucmeMHafl mexHuKa

llodnuco @nO

Horvrep

r{3lt{eHeHut
Buecenu H3MeHeHr,rq n vacru/pasgelrr

pa6ouefi nporpaMMbr
I.Icnomrurell

oHo
OcHosaH14e

(nonaep vr 4ura rrporoKoJra
sacenaHnfl, radeaprr)
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