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1. rIEJrr4 OCBOIIFMfl l\VtA\r4rrJII,IHbI

npHrueHeHr.rfl r4 BHerrrHefi cpenbr.

2. MECTO Alr{Cur4rrJrr4Hbr B cTpyKTypE orrotl r]o
[luuluttmna <Jla:epuru] cl4creMbr cneqfiarrbHoro Ha3HaqeHr.rr) orHocr4Tc.f, K 6nory 8,1,
Qoplrrupyerr,rofi y'racrnzxiruu o6pasosa'rieruHrrx orHorrreHuft - AuctpurrJrr.rHe no nrr6opy. Hoprep n
rrrar{e E I .B.4B.03.02.

I]em'rc o cB o eH rz{ Alrcur4rr.rrr{Hrr < JIa: ep ubre crlcreMr,r cleqr4 zurbHoro
c $usuvecKI4M14 IIpI,IHIIT{IIaMI,r, TexHorofI4.rIMI,I r4:lforoBneHr4t LI

Jra3epHofo r43nyr{eHr4.f, ,\nfl perxeHr4f, y3KOHarrpaBJTeHHbrX 3araq

uuSoprraaruKr4, 3JreKTpoHuKrz 14 Mr{KporrpoqeccopHori rexnl.rxu,

I{A3HAqEHI,I' )) .'IB JI'CTC': 03 H AKOMJICH I{ C

npr4MeHeHtrf, coBpeMeHHbrx c14cTeM

B Crreur4anr43LrpoBaHHbrx ycnoBH,{x

K TIACTH,

yue6uov

cryAeHTOB

TEXH14KH,
I,

I4:lyveuue ruc{flnnllHbl npoxo.ql4r B 8 cevrecrpe ocHoBaHo 14 rrpeAnonaF aer r],anv.que y
@yu21arvreHraJlbHblx sHaHafi s o6racru Susuxra, orrrr4Klr, xnaHrosofi oneKTpoHaxn, ra:epHofi

flpepereuaurrt AlrcqrrnilIrHbr: tr4uQoplua4uoHHbre mexHottozuu e npoeeccuoHaltbHoti denntenurtocruiil;
Ocuoett xeaumoeoil Qu: onmLtKu,. Ocuo enercmpouurcil;
.llasepuan mexuurca; Man rusepuoti fiusurc Mantepualtbr u
mexhtoJtoztlu.; Snercmpout qlmoMamusup KmuponaHun 6
onmuKe,' Bsauuodeilcmriue nasepHozo u3ny.qeHutl c seu4ecm6otr4, a maK)rce sHaHLrflx, ngrvveHHbrx nr.)Lt
npoxocrcdeuuu mexHonozutqecrcori npurcmurcu.t "

3. TIJIAFTI4PYEMbIE PB3YJIbTATbI OFYIIBHVIfl fIO NI4CUI4IIJII4 HE

fllauupyeltble pe3ynbrarr;r o6yveHl,Is ro Alrcrlr4rrJrrdue, coorHeceHHbre c nnaHrzpyeMbrMr4 pe:yrsraraufi
ocBoeHr{r OilOII

' Ecrlr npepeKBr{3rrrr,r orcyrc:f'yror, Hafl[carb (Arrcuu rrr{Ha orrr4paerc, Ha 3HaHafl
nporpirMMbr cpeaHefo (noanoro) o6ulero o6pa:dnauru : yKrcamb npeduemau>- I lonrroe urt4 qacr[qHoe ocBoeHue yxasauHofi KoMnereHqt4t4

lloa flopuapyeMbrx
nounereHuufi

flh aH r.rpyevbt e pe3ynbrarsr o6yveu u r tto AHoqH rrJr HHe
xapaKrepu3yrourHe grafi bt Qoprvtapo eaH Hq Ko M fl ereuun fi

TIOKA3ATEJ]H OCBOEHH' KOM NETEHUH ]I4

Cnoco6eu
aHanu3up06amb
sada,au no
npoeKmuposaHun
munoqbtx cucnleM,
npu6opoa, ysni2a u
demaneil nasepluoil
mexHuKu, rasepHbtx
onmuKo-
?JxeKmpoHHbtx

npu6opoe u
cucmeM

' npuHr4unbt ?eHepaquu llsJtytlsHun rq3epcwu,'
. sreMeH'mHyto 6asy nasepuoti mextturcu,.
. ocHogHble mund uxqpaKmepucmuKu onmuqecKux
c uc m e M Jxas e p Lt btx on mu Ko ir e K nl.p o H H btx np u 6 o p o e u
o6opydocauun;
. npuHl4unu KoHcmpyupoq^Hufl na3epHbtx onmuKo_
greKrnpoHHbrx npu6opoe, ux y3Jto6 u sreMeHmoz,'
. onacHbte u epe)uue sKcnrxyamqql{oHHbte 4farcmoput, ux
np e d e nuw o - d onycmuhru e yp o 6Hu e o s d e ilc m6 un Lt e v eJro I e K e
mexHuKy u oKpy)rcarcqyn cpedy npu oKcnryamaquu ra3epHbrx
cltc meM tt mext t on oz u il,.
. I4emodu pa6om.u c HayuHo-mexuuvecrcoil nuntepamypoti
u uuQopua4ueit,'
Vuenn:
. onpedennma napqJvempbt u xqpak'mepu.cmuKu
sneMeHmoe ncoepHbtx cucmeA4 u mexHoltozuit dnn sadauuutx
y cn o e uil u p e J{u"t to 6 sKcruy amaquu,.
. aHqflLtsupoqamb esauu.odeilcmque rasepHozo tt3ltvHeHufl
c MamepuaraMu u cpedanu:

np uJvr e H nmb uH (p o p M a quo H H br e p e cy p c bt u m e x H orr o ? u U ;
n p e d c m aa nnmu uu cp o p u q 4uto s c uc m e M qhnus u.p o s qH H o M.

b c HayvHo-mexutruecrcoit numepamvpoit u

rrpeAMeroB ocHosHofi o6pa:oaar.ellHofi



. HA6btKat4u pq6ombt co cpedcmqql4u KoMtlbnmeptrc)o
npoeKmupogaHun, ucn.onsynrl4ufu4%Cn npv KoHcmpyup^qaHuu
ysnos u 6norcos rrcepHbtx KoMrueKcoG,'
. HABbtKCuvtu npoeKmuposQHun munoqbtx cucmery4,
npu6opoe, l3,utc6 u demarcil nasepuoit n,texLruKu, J,ta3epHbtx
onmLlllo-sner(mpoHubtx npu1opoe u cucmeM.

Cnoco6eu
yqacmqogamb 6
paspa6omxe
mexHuuecKux
mpe6oeauuit u
sqdauuil ua
npoeKmupogaHue
munogbtx cuctneM,
npu6opoe, ysn'oa u
dema,ryeil nasepuoil
mexHuKu, Jxe3epHbtx

onmuKo-
sIeKmpoHHbtx
npu1opoa u
cucmeM

3uamt'.'
. ocHoauarc o6nacmu npwteHeHun ra3epHoil mexuut<u u
r a3 epHbtx mexn ono euil,'
. tlpuHqunu nocmpoeHun u cocmqt JrasepHbtx npu6opoe u
cuclneM,"
. npuHaund KoHcmpyupoqQHun JxffiepHbrx onnu,tKo_
oreKrnpoHHux npu6opoe, ux ysnos Lt gJ,reMeHmoz,.
o ohtTluvecKue Mamepuald Lt mexLtono2l.tu,.
. onacHbte u epeduare gKcruyamaquoHHbte cparcm.oput, ux
npedenuuo-donycmutt.bte ypozHu eosdeilcmeun Ha, rrcroIeKe,
mexHuKy u ot(pyucanu4yn cpedy npu sKcnJxyatltatlntu ra3epHbtx
cucme.M u mexuottozuti,.
. Mentodu pa6onlbt c HayHHo-rnexHuuecKoui numepamypoti
u uuQop.uat4ueil,'
Vuemtt:
. oHarusuporqmb mexHuvecKue mpe6oeauun,
np e d v ne nn e u arc rc p as p a 6 qnlw B a e MbtM. on mutt e c KLuvt )8.,n a"t4 u
?reA4eHntoM rq3epHbtx npu6opoa Lt cucmeM:
. onpedennma, cPopuynupoBemb u o1ocuoeuaamu
mpedoeauun x paspa6amdnqeMwM ysraM u sreMeHmcwt
rasepHbtx npu6opoa u cucmeM,.
. o6ocHalbrcemb npednazaeubre mexHuvecKue peraeHw
npu npoeKmupoBaHuu ysno6 u greileHmo+ rasepHinx npu6opoa u
cucmeM,'
. npwteHnmbuuQtopua4uoHHdepecypcbttttmextrcJtoaut,t,.
Bnademu (uaeutrcu):
. HAsbtK(Wu npoeKmupocaHLn munocblx c\t,cn\.€rvt,

npu6opoe , y3Jt(r6 u demanefi ttasepuoit mexHuKu, Jto3epHbtx
onmuKo-SIeKmpoHHbtx

Cnoco6eu

.paccqumdqamp,
npoeKmupogaryb u
KoHcmpyup06d,mb

npu6oput, ysnui u
demanu nasepuof,t
mexHuKu, nqsepHbtx
onmuKo-
sneKmpoHHbrx

npu6opoa u
cucmeM.

. ocHoqHde munbr u xqpaKmepucmuKu onmu$ecKux
cucmeu rq3epLtbtx onmuKo+reKmpoHHblx npudopoe,
o 6 opy d o e auun u mexu on o zutit ;
, npuHqunbrKoHcmpyupocqHunrqsepHbtxonmuKo^
sreKrnpoHHbtx npu6opoe, ux ysno6 Lt oreMeHmoz,.
. sreMeHmHyrc 6asy, ucnonwyeMyn a usden.unx tasepuoit
mexHu.Ku,'
. Memodat pa6omat c HayuHo-mexuuuecrcoit nume:pamypoit
u uuQopuaquefi,'
. npaeuna oQopuneHutr vepmettceil u KoHcnxpyKnxopcttoil
dorcytteumatluu;
. KoMnbnmepHbre mexHonoeutl uodenupoeauun w

KoHcmpyupocaHu' Jta3epHbtx onmuKoirercmpoHHt tx npu6opoa,.. onacHbre u epeduue oKcnnyamoquoHHbte $arcmopat, ux
np e denuuo-d on.ycmuJ\tbte yp os Hu a osd eilctnrun H q v el,roe e Ka,
mexH'Lttcy u oKpyxantr4yro cpedy npu oKcruyanxaquu la3epr.tbrx
cucmeM u mexuonoeuit.:
Vltemu:
. eat6upctmb a.temod(w) pacudma npu paspa6omxe
nq3epHbtx npuSopoa u cucm.eM,.
. pqccHumbtqQmb napaM.empu u xapaKmepucmuKlt



. paccvumbtsqmb u 6d6upamb norm donyc|to? Ha
KoHcmpyKmurHbte oreMeHtn.d onmuqecKux demqJteil u y3Jrht
KpenleHun,'
, prcpa6amuteamaKoHcmpyKmopcKytodonyueumarlun,.
. KoHcmpyupo*amb munocde demanu u ysJxbt nasepuoil
mexHuKu,'
. nod6upamu no sqdauuutu napawtempurt u
xapaKmepucmuKcuvt eneMeHmHyn 6aqt na3spttbtx npu6opo6 u
cucmeM,'
. t'tpu.IlteHflmbuucpopuat4uoHHbrepecypcbtumexHonozuu,.
. aHqrulupo*amb, npedcmacnnmu u orlopu,nnmt
p %yrbm ambr np o e KmH o - KoH cmpyKmopcrcoil d e nm e naua c nxu npu
paspa6omrce JtasepHbtx npu6opoa, cucmew u mexuonoeuil;
Bnademu (uaaurcu):
. npurcnaduutuunpozpqMntcuvtupacudmanG3€pHbrx
onmuKo +reKntp oHHbtx npw6 op o a,.
. KoMnbnmepHbtMLt memoroeunuu pacv4ma u
re Hc nxpyup o 6 aHufl rQ3 e pHbrx onmu Ko +I e Kmp o Hubtx

4. OETIEM I4 CTpyKTyI'A AI4CIIUIJII{HbI
Tpy4oeunocrb Ar4crlunJrrzHbr cocrajur-ser 3 gaqerHrrx e.{prHr.rq, l0g qacos
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Halluue B Ar4crrr{[Jrr,rHe
KII / KP

Bcero Ei 27 27 18 22149 SKsarv{eu('36)

C o4epxauud; lercqu oHH[,Ix : anq,rufi rro Ar.rcuu[JrrrHe

Par4el 1. BneAeHr,le. K"rraccuQ4Karlufl crreqrraJrr{3xrpoBaHHbrx Jra3epHbrx c[creM
Ten'ta I Crpyrrypa v Ha3HarIeHI,Ie creur4aJrr43r4poBaHHbrx na3epHhx cr.{creM. flororeHras vr

cocraBHble qacrll JIa3eprIbIX cl{creM, Vcroeuq [pI4MeHeIII4s c[eqllaJllr3r4poBaHHbrx na3epHbrx c]lrcreM,
o6:op coBpeMeHHbrx na3epHbrx xorr,rnroxcoB rz c$ep (rpanu() ux nprran"*o.r".

Pasler 2, @uzuqecKlre [pIrHIIIrrIbr n oco6enuocru pa6orbr cfieuuaJr]r3npoBaHrrbrx jra3epHbrx
cucTeM

Tevra I onrplrecxile cxeMbl rlocrpoeHr.rJr KBaH'roBbrx leHeparopoB r,r Qu:uuecxue npouecch,r B Ht4x.
Teva2 @plsuro-ottrllqecKl4e napaMerpr,r Jra3epHbrx Marepr4anoB, aKTr4BFIbrx na3epHbrx cpell" ;

Teua 3 @Iagu'lecKlIe ocHorisl [ocrpoeHI4r rronylpoBoAHuKoBoro na3epa rrourrurennofr
I4HTeHCT{BHOCTt4 I,I3nyrIeH.a t,

Ter'ra 4 @usura re0JIoBrIX [poueccoB B na3eprrhrx rr3JrrrareJrflx, ocHoBaHHbrx Ha rBepAoM Tene,
Teua 5 AsroHoN{rrble cl4creMbl DneKTporrvraHtrs, na3epHr,rx KoMnJreKcots, Mero.qLI loBbrrrreHrrfl rirx

s u epros S S e Krr.rBHo crr4.
PasAer 3, Jlasepur'Ie cvcreMbr ironrtrueuuoii nrorquocrrr" Oco6ennocrrr rrpoeKTrrpoBaHufl
Ter'ra 1 Tnep4orelr,nufi Jla3ep c fipoAonbHofi saxaqx<1fi ua ocnoBe na3epHofi xepanruru.
Tewa 2 flzcrconldi na3ep noBErIIxeHHoft vorqnocrr4 r43ryqeHkrs., flpoqeccbr repvpc.ra6vrv1ar\vu

arrueuoft larepnoft cpeAE,r.

Tevra 3 Mero4rr lfoBbIIIreHI4r gyvenofi crofimocru onrr4qecKr4x 3neMeHToB MoulHbrx na3epHbrx
c14 cT'eM.

Terraa 4 Helzneftnrre onruqecrlclte gJIeMeHTrI v cpeAbr c Hacbrrrlarorqr.rMcs florlrorvreJreM B
cIIequanr.I3r{poBaHHbrx Jra3iepHbrx cr4cTel\4ax.

PasAe"'I 4. Texuuq€)cKrre perrreHldq rro Aocrr.{}KeHr{ro Br,rcoKoro KaqecrBa fl3flyqeH11rr
Ten'ra 1 flapauerpr,I KaqecrBa niuepHoro r.r3JryqeHr{r u cuoco6nr ux rroBbrrxeHrzr,
Tewa 2 Mero4rr onrI,IMI'I3aIIuu otITI4rrecKI4x y3norB rpaHcnoprr4poBKr4 cBepxMonrlHbrx [oroKoB

na3epHoto r43nyr{eHplr.

Tervra 3 Mero4rt ucoJIeAoBaHLIt orrrr4rrecKr4x cBoftcrs .[a3epHbrx rauyuarelefi.

C o4epxaHrre trrpaKTrrqecKr,tx s auq rufi rro AI{cqurrJrv He

Pa:qe.l 1. BneAenue. K.naccu{rircaqun cleqrlaJrr{3rrpoBaHHr,rx Jra3epr{6'rx ct4creM
Terraa I Ctpyrcrypa v Ha3na.lienrae cneqpraJrr43r{poBaHHbrx Jra3epHbx crlcreM. floxrlrtennq u

cocraBHLle qacrl4 na3eplF{blx cl4creM, VclOnus rIpHMeHeHI,It cflequanll3l{poBaHHblx na3epFrbx cr4creM,
o6sop coBpeMeHHbrx na3erpHbrx rouurer'<coB r4 c$ep (rpaHarl) ux np"ra""*o"r",

PasAer 2. ousuqrecKlre upunqlnnu u ocobeHHocru pa6orur cfrerlnaJrrr3npoBaHr{brx Jra3epHbrx
CITCT'EM

Telra 1 olruqecrze cxeMbl nocrlroeuufl KBaHTollbrx reHeparopoB 14 rpzsuuecxae rrpo{eccbr B Hr{x, t'.

Tetvra2 @uszro-onrlrqecKlre [appMerpbr na3epHbrx Marepr4anoB, aKTr4BHbx Jra3epHbIX cpeA.
Teua 3 (DzszqecKl4e ocnontr nocrpoenplq [onylpoBoAHt4KoBofo JriBepa rosrrneunofi

LrHTe r{crrBHocTr4 rz3nyq eHlrs..

Tetra 4 @usuKa TeILIIoBLIX rrpoqeccoB B Jra3epHbIX r43nyqarenrx, ocHoBaHHbrx Ha rBep,4oM .tene,

Terraa 5 AsroHoN4rlble clrcreMbl aJIeKTporwi:IaHzfl na3epHbrx KoMrrJreKcoB, MeroAbr ttoBblrueHr.rs r4x
e ueproeQSeKrv BHocrr4.

PasAer 3. JIasepHLIe clrcreMrt niossrmeunofr Morrluocrrr. Oco6essoc.ru [poeKTHpoEaHHq '.
TeNra I Tnep4ore:rlsttfi na3ep c rtpoAomnofi uarca.rxofi na ocnose lasepHofi n"parrnr,
Tewa 2 .{ucrconuii na3ep rroBbrrrreHHoii rrlorqnocra Lr3ryrreHvrfl., npoqeccbr repuocra6uJrusaltnw

axrnnnofi la-:epuofi cpeAr;r. '



Tenra 3 Merolu
c14CTeM.

noBbIIIreHI'Ix lyuenofr cr:ofircocru orlTr4qecKr4x gneMeHToB Morn:Hbrx Jra3epHbrx

c npr,rMeHeHI,IeM aKTI4BHbTX r,t

Teua 4 l{eluueiisue onrvqecxuo 3JIOM€jI{Tbr rr cpeAbr c Hacbrrrlarcqr4Mc.f, rroDrol.rzreJreM B
cneIIr4aJII43r4pOBaHHbrX niutepHbrx cr4cTeMax.

PasAer 4. TexsuqecKlre peureHltq rro Aocru:;xeHurc BbrcoKoro KaqecrBa r,r.1JryqeHrns
Ter'ra I llaparr.terpr;I KaqecrBa ra:iepnolo v3nyqeHvfl, n cnoco6u r4x rroB[,r[rer{r4f,.
Tetr,a 2 Me:roAu orITI{MI43aIIuil onrzqecKlrx y3noB TpaHcnoprr4poBxr4 cBepxMorrlFrbrx rroroKoB

Jra3 epHoro r43 JryqeHuq.
Teua 3 Meroru H(ocreAoBaHla.f, ciutuqecKr4x cec)ficrs na3epHbrx u:ryrar:elefi,

5. OEPA3OBATEJIbHbIE TEXHOJIOIIII,I

B upeno4aBa:e^m,{r4cqlrlnr4Hrr <Jla3epurre lllcreMbr crreu]ranbHoro Ha3HalreHHq2 HCII|)JI 1314911.9
pasnoo6paanue o6paroBareJllHble rexlroJrotlrr{ KaK TpaI}ItIr4oHHbre, TaK I,r

vH'rerpaKTr'rBHbrx MeroAon o6yveuul.
AxrusHble rz r{HTe paKTr4BHbre MeFoAbr o6yueuzl :

IrlumeparcmuBHafl neKqun (pasdenut Ne t -2),.
fpynnoean ducrcyc cun (pasdenutasdeno, I\h3-4);t);

llpu nponeAeHllu JIeKTILIoHHbx llaHqrufi ilpr.rMeHreror rpaAr4ur.ronHrrfi rroAXoA, 3aKJrroqalour uitcs s
IIOCIIeAOBaTenbHoM IlI3yqr3HI'IU pa3AenoB AI{CU,I4nnI4Hbr t4 B Lr3JrOXeHr4I4 JTeKTOpOM COAep}KaHr4l yue6noro
Marepl'Iana reryrueft JIeKru'Iu, l/^aqvHafl c ollpe4eneHl4tr TeMbI neKllr,rr4 Lr ';.IraHa JreKrILIoHHoro 3aHj[Tt4rr. a
Tal(xle c QopuylrapoBKl4 tlenl4 JIeKIII4I4 u nepeqH.s pacoMarpv BaeMbrx BorrpocoB (saaaq).

3aJJfirufl, npaKTplqecxofi uan aBJIeHHocrI,I npoBoAqrcl B r4HTepaxrunuofi Qopue c rleJrbro f)a3Bvrrvt ycTyIeHroB npoSeccIEoHaJIbHbIX KoMnoreHrlzft IIK-I " fIK,-2, IIK-3. B xoAe lexqufi u npaKrrqecKilx
zaus'tuit y cryAeHToB $opnaupyorcri u 3aKpelr,ltr]orc{ cnoco6noc:ru K o6:seKrusHo-npr.rro"rnoyy
TBopqecKoMy cyx,AeHl'Irc rlo BonpocaM I'I3yrraevofi rutcquIIJIIaHbI 3a cr{er KparKofo nepvoAur{ecKofo o[poga
reKTopoM yrlarrluxcq no yve6uoMy Marepl{aJly rpeAblAyxrux 3aurtuit,3a cr{er no6yxr4eHus yqarrlr4xctr K
ArcKyccr4lr no reKyrlleu'y yue6noMy N{areplrany u 3a crrer npeAocraBlreHus. yqarr{r4Mcr r}o3Mo)KHocT't4
nstpal6orxz yMo3aKnloqeHnlr, onupdrcr Fra co6orseHurte 3HaHrrtr) rronyqeHHbre B pesynbrare
caMocrorreltnofi pa6o:ru,

Ha npaxruqecKr,Ix 3alflTr4flx npoBoAlr:rcs AerarbHro€ H3yr{€HLre ocHoBorlonararcuux pacr{erHo:
aHaJII4TI4qecKI'IX MeroAolB npoexruiroBaHvfl creqrIaJII{3LIpoBaHHbIX na3epHblx cr4creM n cocragb
cryAr3HqecKIzx pa6ovux lroArpylln B noJIHoM coorBercrBvtr4 c rpe6onaHufl.,y1kr HopMarvBHo-,rexHr4qecKrrrx
IoKyMeHToB' a raKlKe rlplzl 3acnynvIBa[Lrv coo6Uenufi Kax(Aofo I43 cryAer{ToB Ha 3aAaHHyro revy pe$epar:a
n rpoprvre HayrrHoro AoKnaAa c 4euoHctparyuefr. flpe:]elrraur/ru u nupa6orrofi yqaulr.rMt4cq Ko,[rer(Tr4BHo;o
3aKJlloqeHvf, rlo rr3JloxeHlroMy MarepnilIly. Telru HayqHbIX coo6IqeHufi yqarquxcr Haxo4rrrc.s B rroJrHoM
coor'BercrBl'Iu c HarlpaBnelJr4flMlr caMoclogrelruoil pa6orrt cryAeHToB, :reuaruxoft JIeKur4oHr{o.o
Marepl4ana, BotlpocaMl4 TeKytqero (lefirzHr-ItoFlT'pont 14 [eperrHeM 3K3aMeHarlrroHHbrx BonpocoB.
flperro4anarell opraHl43ryer npone4euue savsr:uit n tfoprrae ceKr1r4oHHbrx HayqHbrx saceaauwfi c
perl{rlrpalll4efi nolpocoB, )(apaKTepr43yxprrlr4x lBopr{ecKyro aKTrrBHocrb cryAeH,roB, q,ro sBrrrelc.s oAnrzM Lr3
Heo6xo4zrr'rux yclonufi: ycnellrHorc) npoxolKAeH[rr cryAeHTaMI4 TeKyrllefo pefiruur-ror{TpoJig
yclle.BaeMocrlr. rlpu npOneAeHI4LI neK]tII{oHHO-npaKTuqecKux 3aH.rrrufi npraueHqlo,rcr un$opn,raqr4oFrHo-
KoMNtyHITKaIII{oHHbIe V Mynbrl4MeAI4a rexHoJIorI4LI .q.[s MoHuTOpr.rHfa rexyrqeii ycrreBaeMocTu v r(oHTpont
sHaHuft cryAeHToB, a riaKlKe oro6paxeuux npesenraqufi, TecroBbrx zarauuit u reMoHcrparluousr,ri
BI4[e0poJILIKoBnocpeAcTBOMIIpoeKIII4oIIHbIXcPeAcTBI4MoHIITopon|IK3BM.

6. OIIEHOIII{bIE CP ACIBA AN'I TEKYIIIE|O KOHTPOJIfl YCTIEBAEMOCTtrT,
IIP O MEIKyT O qH OrA Er tE C TAIII,II IIO I{T O rAM 0 C B O EHVIfl AI4 C IdI4tI JII4H bI 14

YTIEEHO-MTETOAI4IIECKOE OFECTIETIEHI4E CAMoCTOfl TEJIrHoM P,qEOTI,I
CTYNETITOB

A) Bonpocrr pefirnur-KoHTpoJrfl :

Pefirusr-xoHrpolr, .l{b1

I . flpoqeccu rpaucS op Ma\ur4 euepirura B na3epHbrx Marepr4anax.
2.Tunosas crpyKrypil cpeAcrB Soiouurtz H orrrpoHr,rKr4.



3.CpanuvtreJlbHble oeoficrBa MarepI4aJIoB aKTvrlHbrx JraBepHbx gJIeMeHToB TBepAorerlbtrblx na3epoB.
4, 3ranu xkr3HeHHo'r'o qr,rKna gneKTpoHnbrx cpelorB.
5.ousu'recKue, MexilHLIqecKLIe u cinrz.recKr4e rrapaMerpbr na3epHbrx Marepr4aJroB.
6.llpoqeccbr rrepeHoca rerrJra n nabepax c noleper{Hoft uaxaqrofi.
7'flpospauuafl na3epHan xepanaurh c rpaAl4eHrrrbrM r43MeHeHr4eM KoHrleHTparllrr{ Jrerupyroueft Ao6anrxu.
8.Mero4rr r4ccne.{oBaHu.s ortrl4qecxptx csoficr,n JIa3epHbrx Marepr,raJroB.
9.Moqnrre r4 cBepxMorqHbre na3epHbre clrcreMr,r.
P efi ru u r-rco nrp o.n b_.,lpz
I . Asro u o N,IHbre cI4 cleMbl 9 JIeKTp o 'u Ltr aHufl 

"

2 .He tuueftHbre o rr r4rqe cKV e 3 JreMeHTbr.

3.Cpegu c Hacbllrlaxoql4Mcq IlorJrorrdreJreM B clrerlnanr.r3r4poBaHHbrx Jra3epHbrx cr4creM:ax,
4,HenpepusHrrfi rBepAore.rrtuuft na3ep ro cxeMe (3f-y>>.
5'flpoqeccu repMoorarLrpoBaHus, axrzeuoit rarepHofi cpeAbr B Ar4cKoBbrx na3epax.
6'Ilyuenar crofixocll orlTl4r{ecKux 3JreMeHToB MOrrIHbrx na3epHbrx cr4creM.
PefiruHr-rcourpo.lb Nq3
l . Zrr,rnynrcHo-nepl4oAu.recrerft TBepAoreJrrHrrfi Jra3ep ro cxeMe (3f -y).
2.
a

.t. 
0 r.r3nyqeHz s.

5. MeroAu onrl{MI,I3aII[u orlTl4r{e<irux ceoficrB pe3oHaropoB B cocraBe Jra3epHr,rx u3,n1rq41gra;.

Ter<yuufi KoHTponE ycneBaeMocrl,I cryreHToB qBrrercr pacnpeAerennum Bo BpeMeHr.r ceMecrpa 14

ocHoBbrBaeTcr Ha orIeHKe oneAyrolllr4x COCTaBIrroqr4x :

l. BrnolneHl'Ie saAaxzii nparrzqecrofi I4 caMocrorrerrcHofi pa6oru. llo,4roronxa [pe3eHTrrur4r4 14

AoKnaAa. Bucryueuve c AoKJIaroM Ha oeKIII4oHHoM 3a.ceAaFrr4vrvgail\prrape3ynbraroB BbrnoJrHer{Hofo
accnenoBaHr4.S"

2'Y'.m.c..ue n o6cyxt4eHI'II{ AoKnaAoB yrlaur4xc.fi r{a ceKrII4oHHbx 3ace.qaHuqx B xore npa*Tr,rqecK'X
zans'rufi.

flpovrex<yroqHa.f, arlecrarlzr npolioAr.rr B
TeMaruKy, paccMorpeHHym B xoAe nporje4euur

E) Bonpocr,r K 3K3aMeHy:
l. crpyrrypa r,r Ha3raqenue cpe4crn soroHraKr 14 orrrpoHrrKr4.
2' llpoqeccu rpaHc$opMarlr4r{ oHeprr4r4 B Jra3epHE,rx Marepuanax,
3. OcuosHHe Marep
4. Ouszxo-orrrr,rqec na3epHbrx cpeA.
5. Onru'{ecKlre cxetr
6. ourvqecKr,re cxeMbr $ra:avecxap npoueccbr E KBaHTOBbTx reHeparopax
7. llpoqeccbl nepeHrlca renJla u $usurca rerrJroBbrx lpoqeccoB B na3epHbrx pr3ryr{arer.f,x

8. Morunue rr cBepx:IvrorrlHbre na3epHbre crrcreM6r,
9, AxrusHas na3epHaq KepaMprKa.

I 0' MeroAu accJIeACrBaHHq orr[qecKr4x cnoft crs na3epHbrx MareplraJroB.
I 1. AsroHoMHbre cr4creMbr sneKTpgnr{Ta:nvs..
7 2 . He rru:r'efi Hr,re o lTrrrre cKr4 e o Jrer\{eHTbI.
13. Cpe4u c HacblrllaroqrlMc'l rorJlorlrrereM B crrerlr4arrrr3r,rpoBaHHbx Jra3epHbrx cr4creMax.
1 4. I'luuynrcHo-rlep{o4zvecruft TBepAo'renrHufi Jra3eFr rro cxeMe (3f -y)..
15. HenpeprreHrrft r,rleprorenrHuii na3ep ro cxeMe (3I--y).
16. Ilyuenas crofixocrb oflTlrqecrplx gneMeHToB MorrlH[,rx J]a3epHbrx cr4creM.
77 ' @usu\ecKl4e ocFIOBLI trocrpoeFilIf, noJIyIrpoEroAHIrKOBofo Jra3epa troBbrrrreHnofi unreHcr4riHocra

r43ryqeHuq.

18. Meroltl otITI4MpI3auLIu onrI4r{qcKLIX y3noB TpaHcnoprr4poBKr,r cBepxMoulHbrx rroroKoB JriBepHoro
H3JI) {eHnt.

tpopnre gK3aMeHa. Bonpoctr gK3aMeHa oXBorrJBoror Bcro
JIEKI{I4OHHbIX 14 IPAKTI,IqECKI4X ZAUrT]/,iI B TEEICHI4C CCMCCTPA.

r{a'[BepAoM

1 9. Cnoco6br rroBbrlreHr.r.f, napaMe'll
20. [ucronufi lasep nonrrureHHofi.

ra:eprHofi cpeAbr.

poB KaqecTBa Jra3eprroro r{3nyqeHr4t
MotrIHO crr,r r43 JryqeHV r, rp oqeccbl TepMo cra Gunuza\uu axrz s H ofi



2 1, llpospaqHa{ Jra3epHat
ro6rasKra.

KepaMr4Ka C fparuerrrr{brM rz3MeHeHr4eru KoHuerrrparlr4r{ nernpyrclqefi

Ar4CrIUIIJ{r4Hbr

B) Bonpocbr AJrfl KoHTpoJrs caMocroqre.nrHofi pa6o:rrr yqauuxcrr:
l) Cnequ0uqecKze rvIIbI aI(rI4BHbIX nffiepHbrx cpe4 (zunrepcrroHHaf, x(r4AKocrb v flonr4Kpr4crannu)?
2) rleuy paBeH IIoI(a3areJlb npenoltleHl{t KBapueBoro creKJra rr aJrroMo-r{TTpr,rBoro rpaHara rrpr,

u3Mr3HeHr.lr4 reuneparyprl? i

3) r4e,renJroBori ryru:rr,/
4)
5)

repeLntzxz? s npu nonyrreH'H lasepnofi

6) flepeuzcJll'ITe ocEtoBHble rI4IIbI orrrr4r{ecKr.rx cxeM HaKaqKr4 aKr[sHofi cpegrr,?
7) B uev cyrb KorepeHTHofo cJroxeHz{ ny.rxon?
8) Kaxue y3nbr BKnrcqaer x soroxon?
9) Kaxuurz ocHoBHr,rrMr4 rr qyBcrB oxreparopa, rcax speHue?
10) Karue rroKprrrlrrrr onr r4MiurbHblx ycrorrr4sx

oxcnlyaraquu?

pr{poBaHHOrO OnTprqecxoro solroxHa?
rnofi > TpaHcrroprr4poBKr{ uzlyteuun?

oTbr IIo pa3AeJraM Arrcu[rrJlr.rHbr
ofi (4 u.).
oft (8 u.); flo4roroera AoKraAa (6 .r.)
ofi (10 u.); flo4roroBKa AoKna/Ia (g .1.);

ofi (10 .r.); llo4roroBKa AoKnaAa (g v.);

(DonA oueHoqHblx cpeAcrB Ans [poBeAe]HLIt alrecrar\Lru ypotsHs cQoprrarapoBaHHocrr{ nounereHqufr
o 6yr:aroulzxcr lro Ar.rcqlarrnr,rHe o Sopnannerc.rr orrenbHbrM AoKyMeHToM.

7 . yTIEEHO-METOAI,IT{E CKOE I4 }IHO OPMAIII,IO HHOE OBECIEIIEIrtr{E

7.1. Knrlroo6ecneqeHHocrr,
I{aur,reuoeau!.re Jurreparypbr: aBTop,

Ha3BaHI4e, BUE V3 AAHIdfl )
I,{3AATEJIhCTBO

KHI,I f O O B E C fI EI{ E HH O C T},

I(orllqecrs o gK3eMrrJrf, poB
w3Lauvil n 6u6rworexe BnfV s

coorBelcrBrrut c O|-OC BO

Hzuruque a r.nercrpouHofi
6n6ltorerce Blf'V

OcH0euaq .nureparypa*
l. Jlerocraee H.C. TeepaoreJrbHafl
3JreKrpoHUKa [3re rrpoHurrfi
pecypc] : MeroAr.{qecKr.re yKa3a}rur no
r,r3y^reHr,rlo Aticur4nnr4Hbr/ H. C.
Jleroc;raee, I(.B. gernepron. 

--3ren'poH. TeKcroBbre AaHHbt e,--
Toucr<, 3ru KoureHrh,2012. ---- 52

012

2. Aparcetnu C.M. BneaeHr4e s
rpevronaHo$oroHHKy

[3,renrpoHuu i pecypc] : yve6Hoe
noco6ue / ApaxenrH C,M. -
Mocr<Ba: Jloroc, 2015. - 743 c. --
l.lJJenH, A.B, MeroAu
npoexTltpoBaH t4'r 3J]eKTpOHHbrX.
yclpoilcra f3lerrpouuufi pecypc] /
A. Ii. llleau, H. M. Jlarapena. ---
Slexrpon. TexcroBbre aaHHbte. --
M,: HnSpa-HHlreHepufl, 2013. --
456 c.

http://www. iprbookshop.rul I 3 5

40

,{onoaHurelbnarr JILrre
l. Peyron A.T. Ousaxa Jra3epoB
9acrr 2 f3nexrpoHnrrfi pecypc]:

uoe noco6ue / Peyros A.T."



2. EaKraHos E.B. OcHosur la:eosofi
ltvzurcul BaKraHoe E.B, - Honocra6.:
I{|T'Y, 201 1, - l3 I c.

2011 Ecrr

3. Craros A.C. 3lerrpoHura
[3lerrpoHnrrft pecypc] : yve6Hoe
rocotSr4e / A,C. Cfiros, B,I4,
Fle$e4on, A,A. Il-{yxa,-
M.:A6puc.2012

2012

*rue 6onee 5 u.cmoquurcoa

7.2. flporpaMMHoe o6ecneqeufie u LlnrepHer-pecypcbl
l. Hayvuuft xypHan <KsaHroBaf, oneKrpoHr4Ka);

2. Hayvuo-TexHr,r\rocKrzfi Nypnzur <Ooronuxa> ;

S.MATEPI,IAJIbHO.TEXHI,IqECKOEOBECTIIIqEHI,IEAI,ICUI4TIJII4HbI
Im npeAcrallneHl4t neKIIIroHHolo Marepr{ana, npe3eHTarlufi v peQepar,oB cryAer{ToB

I4cnoJlb3yercr o6opy,uoBaHve c 3KpaHoM An.s npcleKrlproErHbrx cr4creM, npoer(Topou z Hoyr6yr(oM (ay4.
4iL0-3,430-3),

flparrauecrcue 3atrrsrr4fl npoBoAtrcq B Kol rrbrorepHbrx rclraccax, ocHarrleHHbrx seo6xonuurrv
rlporpaMMHrnrl o6ecner{eFraeM (aya. 106r-3, 330-3, 5l lr-3).

Marepualr'Ho-TexlllluecKoe o6eicneqeur4e Ar.IcrlunJrr4Hbr BKJrloqaer: nipep
KoMrlJIeKc onraro-Qu3l4qeoKl4x asuepeHuft" xoMnler{c na6oparopnsrfi <Ouera-TI{>.

soroxoHurrfi JIC-02,

(rpeAcraBHrerl pa6oro4arenr) _l-gE-llupexrbp ooo"Braal4H'rex" crcrznos A.E!.
(Mecro

Pa6ovyr,o nponpaMMy cocraBr4Jr

Peuesresr

(aPHo,
Pa6oqan lporpaMMa paccMorpeHa r4 oAo6peHa rta 3a(

Nuocrr, (DI4O,

OnllM

ecxofi xorr,rr.rcc al4 HarrpaBJlenur I 2, 03 .05 Jlagepuirq

JIP1CT TIBPEYTBEPXITEHPIfl
pAB OrIE ri IIp O I'PAMMbI Ar,I CUI4ITJTIIHbI

Padoqas rporpaMMa o4o6peHa Ha _ yue6utrfi ro4

Tex HI4Ka U Jla3ep H bte rexHoJlol-lhH
flporoxon .Ile 1 or 02.0!,1! roaa
flpeac;eAarel b KoM Hcc 14l.t

(cnno. noanucr)

flporoxor 3acellaHLrs. Kao,3Apbr J\s _ or

3anelyrouufi xa$e4pofi

PaSo,qaq nporpaMMa o4o6pena Ha ___ yqe6Hr,rft roA

flporoxol 3aceAaHr{s ra(fegpu J\b or foAa

3anelyrorqlrfi xa$eapofi

Pa6o,ras rporpaMMa o4o6peHa ua yue6ur,rft ro;1

flpororol3aceAaHr.rfl xaQe,4pu Jrlb _ or

foAa

3ane;qyroqufi xa$e4pofi

foAa


