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I.IIEJIb ()CBOI]HI,IflA
Ilelrro ocBoeHult AucrJlrfl.fir{Hbr "BseAeHue B

ocHoBHbrMr4 npr4Hrlr{niMu pa6orur na3epoB H npr4MeH(

napaMerp oB rcHepr{pyeMof o rrMr{ r43ryqenrr,rf, .

3aAaqn ArrcunrrJruHbr:
o rroJryqeHr.{e npeAcrasreHilfi o leHeparlr4r4 na3e(

TexHr{Kr{, coBpeMeHHoM cocTo_rrHprr.r H [IeponeKTr4r} ax piBBt
o o3HaKoMJreHue co csoftcrsaMr.r na3epHoro r.Bn)

na3epHbrx cHcTeM;
o $opnrapoBaHHe roHsrufi o coBlpeMeHHbrx Hanp

6egonacnocrn npr4 pa6ore c Jra3epaMr4;

. rtpuo6pereHve r{aBbrKoB pa6oru c Hcrox{HHKaMr,r

2. MtrcTo ArrcquilJrrrHbr B (
Aucqunlusa <BneAeuae B crreqr,r€urbHocrb) orH(

r{acr}r B1 ocrosHofi tpo$eccuonalrnoft o6pasonare
[poxoAr.rr B rrepBoM ceMecrpe. B yue6nolr r]JraHe rrpr{cBoe

I4syveuue ArrcqvrrJruHbr rrpeAnonaraer H€urHr{He y
o6ruefi $usunrz 14 MareMarrdqecKofo aHul4ga.

Bagoerre 3HaHH.rr s o6lacru lasepuoft TexHrrKH lr
AanHofi Alrcl,HrrJruHbr, AOJrxHr,r npo6y4zrm r{HTepec K o(

craprxux Kypcax npn H3yr{eHuu lpo$eccr4oHurnbHbrx Ap
<Ilasepurre H3Mep eHVq)>, <Bearlnro.4eft crnue na3epHof o 14

<Jla:epHrre rexHoJrorr{H>, <MareuaruqecKoe MoAenrapoBa

3. IIJIAHI,II'YEMbIE PE3}ZJIbTATbI OE
fhauapyeuue pe3yJrbrarbr o6yueHux rro AkraL

JIbraraMH ocBoeHu.jr OIIOI

TCUIIIINITIIbI
)reqI4aJIlbHo0Tb" .grin.flercq o3t{aK:oMJIeHI4e C

I.ISMII.I IA3epHbrX C4CTeNt B 3aBr,IOprMOCT]r OT

)fo Iz3ryqertux, uc1<>puu co34ar.v.t s. na3epHofi
ds ra3epoB;

)Hl4iil, pe)rornleLltl ph6olr,r H KJracou$urcat\ueil

JIeIIUSX l4CrlOJrb3OBaHHg Lt H3yr49r"a TexHI,IKl4

r3epHofo r43,[],r{eHH4.

'PYKTYPE OfIOtI BO
4Tcrr K o6sgalemHrrna quoqunJrrrHaM 6asosofi
,ttoii [l]ory)ar\,{MBr. Llzyueuue Alrcuunn}rHbr
rFroMep 8I"O.26.
'ryAeHToB 6a:ossrx ::Hasuil s o6rracru nypca

BepHbrx re;rHolorzlli, nr
ausaeuofi nrprt$ecclrz z
II4rrnr4H <OcHosbr KtsaHl

yrIeHHs C BenIecTBCrM)),,(,J-[23spHa][ TeXHr{Ka),
,re B na3epHofi $uanye>.

/ qrrHufl II,o Ar4 c II][IrrJrrIFr E
IfIJlUHe, CCrO'tHeCeI[][bIe C ilnal{I4pyeMblMa

Koa

Qoprraupyervtrrx
xolrnereuqrafi

Vporeur
OCBOEHI{II

KOMI]ETEHUI{I

llnauupyervtre pesynrrarrr o6

Qopuup on aru{rr KoMrrere

qerrr4rr rro Ar.{crIr4[nr]Hp xapaKTepr43yrotrlr4e 3Tarrbl
qrzii (noxa:are,lu ocnpenrur tcolrnererrquu)

I 2 3
vK-l qacTl,ll{Hoe 3naer ocnosurre r[r.urocor$cxue uo

oKpyxarouefo Mlrpa, a TaKxe

Qopuynupyerr,ruuu o6ulecrneuuo-
HayKaMr{.

Yueet BblAelr.rrrt:, 6asosr,re cocraB.r
CI{CTeMaTlt3I4pOBaTb IrtX B paMKaX

Qopvryluponarb ilrbrepnarr{BHbre l
upoQeccurtualruofi Aef,TeJrbHocrlr,
pBnrrrHbrx HayKt, pe3yJrb'faroB r43 r.rl

Braaeer HaBblKaMrr pa6oru
rrcrroJrb3oBaHr4[ t4HLy KTIfLBHOIO H Ae

rutr t4 TeopnI,I, cBfl3aHHbre c orll4calltr4eM ycrpofcrBa
x OB-q3b, c 3aKOHaMI4 Irt IIpHHUII]|]aMI4 pa3BnTldfl.,

yMa.t{I4Tal)HbIMII, eCTpCTBeHI{bIMlt u TexHI4rIeCKr,rMI4

roxlHe 3aAaqr4; cooTrlocr4Tb pa3Hopo,qHble f,BJreHr4r lr
:r6paHnmr Br{IoB rrpbOec(

AXOAbT K perrer{r4ro 3aAaq B

ToM rrr4cJre na ocrrosd o6o(
popnraqrzouusr>r ucro.inuxo

lrurpopvaqaoHurrvirl t4c'for{HrzKaNrr4; HaBbtKaMr4
yKTT4BHO|O IOAXOAOB K peuer{r4}O 3aAaq.

otIK-2 [IACTIITIHOE 3uaer ocHosrl 3F:oJIorlIlI a gKorotlF.l

Vueer orleHr{Bar'b gKoJrornrecKrlre ol
BraAeer [pueMaMr4 6egouacnoro
TexHIrrIecKI4x cperacrB s nDodeccuot

)cKofo 3aKoHOAATeJIbC[Ba.

)aHlrqeHru n npro$eccp oua;rr,uoii Ae{'r'eJrbr{ocrr.i.
c groloru.rer:rofi fro.{xtr 3peH}ur r4clroJrb3oBaHr4t

uruoff 4errelr,uocrul
nK-1 qacT[rlHoe 3naer nprznqurrb,t reHepaqvrl r43rytr

ocHoBHr,re Tr4[br pr xapaKTepr4cTr4Kt

lpu6opor a odopy,uolaHurr; ora(
lpeAeJrbHo-AorryoTr4Mbre ypoBHr4 B

cpeAy rpu 3Kcn.,ryarauurr Jra3epHbr

rexnnrecKofi luleparypoft u uu$op
Vuee'r [prrMeHrtb nn(f opuaql.rounu
qpeAcraBnrrr nu$opuaqmo B cr4cre
pa6orat c Ha) ltro-Texuuqecrcofi lrz
BraAeer HaBr,rKaMr{ pa6o.ru c
r4cItoJIb3ylonIVMI'IC fl. IIpr4 I(OHCTDVr4D(

Hr4rr Jra3epaMa; 3neMeHrHyto 6a:y lruepHoil rexHlrKr{;
OI'tlFIeCKIlX Cl{CT'eM Jl:a3eprFII'IX OnTlI KO - gJIeKTp O HHbIx

HbIe n BpeAHr,re 3K?furyaTarIr4oHHbris Qaxropu, rx
rs4eitcrnul ua qenodexa, TexHr4Ky 14 oKpyxalouyrc
l cI,IcreM n ee>crolonraft; lrero4u pa6our c Hayrrno-
naumeii.

:HOnOr14rl;

M BI4AE;

poprraaitreft.

KOMlbroTepHoro rpoeKTr,lpoBaHlrfl,
BaHrlr,r y3.rroB [r r5JroKori J]a3epHr,rx KoMllJreKcoBl



4. OEbEM I4 CTPYKT'YPA
O 6qas rpyAo eMKo cTb ArzcuulJrr.rHbr co craBJrrer

;ncrlr4rrJrprrrb
3AqETIIbIX EilIdHId Jt't,',72,Iaca.
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Flalyque B al4cul4lrraHe I{I/KP
llroro no Ar,rcrlr4[Jrr{He I 18 l8 I 36 18/50% 3aqer c orIeHKoR

Co4eprxauue JreKrIr.rorrHbrx 3a
Parqel l IlpuHqunbr pa6orr,r rr ctpyKTypHafl cxeM
Tevra 1. Kparrufi r4cropr4r{ecxui ouepx.
Co4epxanue reMr,x: I4cropur co3AaHr{q na:epon. Ma:
Teva2. @aguqecrne ocHoBbr 14 nprzHrlun pa6oru las,
Co4epxanne reMbr: Cnonranuue rriopexoAbr. Brtryxq
Pas4e.r 2. Cnoficrna Jra3epHoro u3JryqeHus.
Terr,ra L Csoficrsa Jra3epHoro vsr{v.q;eHr4l.
Co4epxaHze rer\.4lr: Mouoxpotrarur{Hocrb. Kc

llorrpusonaHHocrb. llpeuuyulecrBa Jra3epa KaK Hcror{Hr4
u3ryqeHH_s

T eva 2. KnacczQnn arlas, u rrrr-rbr Jra3epoB.
Co4epNanue reMbr: K-naccucpzrau,r4.rr no pa6oveft

aolHu) r.r3JryqeHur. Knaccr.r$uxarlr4r no nnxo4uofi MouIHo c
Pasge.n 3. ConpemeHnbre [prrMeHeHtrs Ja3epHr,rx u
Tervra I . Jlaseprr B MOAr{rIr4He :,4r,rafH ocrkt :xa, Teparrvl,
Cogepxauue reMbr: K-uacczsurarlur ocHoBHbrx rrpr4

MeAr4rIr4He. JIas epnar AzalHocrr4Ka. JIAKX, . Tepan.eerauecnr
T eva 2. Texsoloru,lrecKue na3epHbre onepaquu. Jlase
CogepN:anue reMbr: Jlasepuar pe3tKa MareprranoB.

cBepireHHe ornepcrufi. JlunepHar r\4apKr{lJoBKa r4 rpaBr4p(
Teprr,roynpoqHrreMbre Marepr,riurbr. J J[asepno e Jref x4poB aHr{e,
crepeoJrrrrorpa$rar. Jla3epuoe crqaft6uporlaHne.

Teua 3. Ilaseprr B HayKe. Jlasepuar 0Br3r,. Kocuoc a r
Co4epxaHue reMbr; Jlasepua.a roKarlrz,r KocMprq(

u3MepllTeJrbnoft rexnune: na3epHbre AaJrb lroMepbl, JIZBepHb.
TeMrleparypbr, cKopocrefr noroxos nr:a4rorJrei H r,zt3oB, KoH
I4 r.rr. Jla:epuar repMoxuMul. Jlasepusri;i repnlosAepHrrfi
Irer.rrx: cpeAcrBa HaBeAeHr4l, flpaqen [BaHzn, 6oenrre cucreM

Tenra 4 Esnonrre npr,rMeHeHr.rr Jra3epHbrx cucrenr. JIag,
Co4epxaHue reMl,r: Jlasepnufi rpaHlep. CxaHep. JIa^r,

Cogepxanne flpamTuqecxnx 3aHr
Pa:4e.t I llpuuqlrnr,l pa6orsr H crpyrcTypHafl cxeMi

ilsrufi rlo AucrlnrrJl
l Jra3epOB.

:prr. Jlaserpu.
pa.

eHHbre nepexo4r,r. f)

'epeHTHocrb. Ifan
a. Ll3nyqeELIt, BbITe

rpe,Ae, Klaccn$ura
'n. Pexzv pa6oru,
)TOtrIHI{KOB.
(J{pypru.s.
-IqI4nOB npl4 M(3I{eHII

e na3eprr. Jla:eprr e
rbl B rrpoMbrluJreHHo(

llasepnan cnaltxalta
BKa r43Aenufi. Jlage
Baxyyrr+uo-nzBepHc

)eHHbre npr.rMeHeHn
cKlzx o6beKros. I
i rupocxon, I,t3Mep€

leHrpaqzfi BerlecrB,
caHTe3. .IIase;rusre
rr 14 T,rr. .Ila:epua.r cr
pHr,re trroy. llexlava
pnr,rfi lpoexrop.
ruii no ArrcqrrrrJrrrHl
Jra3epoB.

plrHrlr4n pa6orrr Jra3epa.

paBJrer{Froc'rb. -f,pnocrr,
r:arcn,He I43 ero csoficre

L\LIA qacroTe (4nuHe

H na:lepoB s 6uororiu u
)Qrp)/ptu,ru.

rtu.
3epHaj{ nafirca. Jlenepnoe
pHoe TepMoyrrpoqHeHr4e.

e Harrr,rJreHze. Jlznepna.u

r Jra3r3poB.

Iprzrrreueuue .[zt3OpoB B

lHlle BpeMeHu, !.aBIIe]lVIfl ,
rtfrTllrltecKIlx il apaMeTpoB
IIpZMelr{eHLrr B BOeHHbTX

r.,{3 b.

u CIVIll4.



Tervra l. Kparrraii trcropr4qecKufi o.repr.
Co4epxrauue nparrr,rqecKr4x 3aHlrufi: npa

6esonacHoc ru trpu pa6 or:e c Jra3 epr{brMrr r(oMrrJreKcaMr4 )).
Tetra2. Orzguqecrcue ocHoBbr v trpaHrlr4rr pa6orrr
Co4epxauue npaKrr{qecKux 3aHrrrrafi: npax.laqec

na3epHoro HslyqeHu.f,); rpaxrr{qecra_r pa6ora 3 <Onpe
Pargel 2. Cnofic.rna Jra3epHoro n3ryqeHuq.
Terraa 1. Csoficrua JrzuopHofo, H3lyr:1911t".
Co4ep:xanne [paKlvqecKnx 3aH.f,TrEft : npaxrauec

nyqD,
1' ewa 2. Knaccz$rax a\nfl u rnrrbl Jril3cpoB,
Cogepxauae [paxrzqecKrrx 3aH{:r.afi: npaxru

Jra3epo); [paKrr4r{ecKat pa6ora 6 <Ilpamr,an pa6orsl

T erva 2. TexHororrz.recKae Jra3ep Hr,re olepaquz. JIa
Co4epxrauue [paKTrzqecKprx 3aHfl'llzft: nrrarruqec

rparTar{ecKaxpa6ora E <Ilpzuqzn pa6or,br lasepnofi ycra
Tenaa 3. Jla:epu E r{ayKe. Jlasepna.r cB.s3b. Kocrwoc u
Co4epxanze npaKTrlr{ecrux 3aHqrplfi : flpanTl4qecras

MIrKpOCKOrraD.

Telra 4. Brt'rosrle rpI4MeHeH?It ra3(?pHr,IX cplcreM.

B npenogaBaHnr Ar4crlunnrdHtr <,tBse.aeHue B c
OOpa3OBaTeJIbHbIe TeXHOJIOILIH KaK TpaAI,IUrrOHHbIe, TaK Id
MeroAoB o6y.reHu.r.

AKtusHtre a r4HTepaKTlrBHbre MeroAbI o6y.reHzt :

- JreKIIr.roHHo-ceMV HZrpCKa{ cr4cTeMaL O6yUenua (
3aHflTlrs.);

o6yueHze B Muurbrx rpymrax (nrnolneuue n
uelonerc);
Macrep-Kjraccbr (AeMoHcrpaqur Ha .rreKrluol{Hbrx
relrana);

- nprlMeHeHae MyJrb,Tult.lieAua rexuo.norzft (n
rrpr4Mer{eHr4eM KoMrrbrorepHr,rx upeseureLquft vr

flpoeKropa HJIH KoMrnbrorepa);

uHQoprr,raquoHHo-KoMMyHrlxalrlr4oHFlbre rex HoJrofr4r{
AJrrr MoHHToprdHf a,lexyrqefi ycneBaeMocrr.r cryAeHTo

6. OqBHOrrHbrE cpEACTrlA A"rr.fl TEKyTUE
IIPO M EXtyTOrIH0fi nrrncTAIII,IT4 rIO I{TO

yrIE EHO-METOAT4TIECKC'E OIBECIIETIEHI{

Peftrunr-rcourpols .llb I
1. llpe4nocruKrz co3AaHH fl. na3epa.

Pas4e.n 3. ConpenaeHHbre [prr MeH eHrrq ra3epn brx
Tevra 1. Jlaaeptr B MeArirlr4He: AuarHocrtrKa, Teparrlr

2. r{ro raroe nrasep? ll rcarcov r,oAy H xeu 6trl co3.qaH
3. r{ro raroe na:ep? I} xaxotr r-oAy r,r relr 6trl co3AaH
4. CxeuarzqHo uso6pa-:zre cnoHT,anHbe r.r3ryrl

crroHTaHHoe uz ty ueuue? KaKosrr ero oc o 6esHocru
5. Cxenraruqno zso6pasure Bbrlry)r(AeHHoe a3ryrr

6.

7.

8.

ceoficrsar\ar4 o6la21aer 4aHurrfi 6oron cse.ra
OcnosHrre gJreMeFnrr,r Jra3epa n rax rpyrr qraa.
AKrlrsua.s cpeAa r4 ed poll.
I{asHaqeHue pe3oHaropa B nzL3epHbrx cprcreMax,

bHo r4HAytrIL pyroutrero?
cr4creMe. Kanutr,tz

pa6ora 1 <lfpe6onaH,wfl fia oOecneqesrar

pa6o'ra 2 <Onpe4eJrelur4e AJrr4Hbr BoJrHbr
Hr.re pa3Mepon u erarnru.r*{ecxofi ce-lKtrD.

pa6ora 4 <<Llzyueu:ze [o;rJ{prrcarlr4 t4 Jra3epHoro

pa6ora 5 <[Ipunrlan pa6orlr BoJroKoHHoro
Ha rrapax MeAr.r)).

qHUKOB"

xr4pyprvfl.
B npoMbt[r] JreHHO0Trl.

9 dlplrqun pa6orsr aroMuo-canoBoro

rroy. Pexlaryta u {JJVII4.

5. OEPA3O]I}ATEJIbHbIE

CTYNEHTO

EXHOJIOI-VIVI
aaJrbHocTb) r{cnoJlb3yl0ltct
IIprrMeHeHnoM aKTHBHT,IX I/|

pasnoo6pa:Hrre
lIHTepaI{tTUBHLIX

xllpHlllu4noB pacl]eTa 3aAaq [o pa3Jrr.rqHb]M

JreKIIr4OHFrr,IX I4 CeMptl{apcKHX

MOHCTparIuoHHbrx poJ[4tKoB C

zaustuit c

rIoMou6ro

rflpr.rMeHer{ze erH$obllaq]r,roHHbrx rexsolorafi
I{ KoHTpoJrr srrauufi).

IKOH'I'P O JI.fl YCNT] BAEMO CTI4.
AM O CB OItr.HIdfl Antcquil jTI,IHbI I,I
CAMO CTO.'ITI|,JIb]IIOfr PAB C)TbI

cac'l'eMe" t{ro raKoe

Hlro n 2-xyponueeofi

rluoHHbre JteKqvpHHbne kr :ra6oparopHrre

rrlx pa6or n rp!una:< H3 AByx zla rpex



9. Lluyepcux HaceJreHHocrl{ r4 cl,Icre)Ma HaKar{Kr4.

10. Cxolrxo cyqecrByer rJracooB Jra3epoB no crene
11. Oruruure npuHllzn pa6oru na3epa,
12. Texrulxa 6egortzLcnocrrr npu pa6ore c Jra3epaMr4.

Pefi rnnr-rcourpo.lr .Ilb 2
l. Ceoficrsa Jr:BepHofo H3nyqeHar,
2. MlouoxponaaruqHocrb JrinepH()ro vsnqeHvfl.
3. KorepeHrHoc'fb Jra3epHoro H3JnyqeHurr.

4. Hanpaaleur{ocrb na3epFrofo td:lryqeHLrs.
5. ,flpxocu Jra3epHoro vsnyveHnfr.
6. llorrpusonaHHocrb na3epHoro r43ryqeHr4r.
7 . flper,ruyueclBa na3epa KaK r{cror{Hr.{Ka
8. I{-naccrz$una.q}ur Jra3epoe no pa6ovefi cpe4e.
9. I{.laccuQraxarrr4.f, na3epou lo qacrore (4nuue
10. IOraccnSzxaqur na3epoll no sbrxoAnofi
I l. Pexulr pa6olu JrinepoB.
12. KtaccuSzxaqux ocHoBHr,rx npr4Hrlr4rroB npr.{
13. Jla":epHar Ar,rarHocrprKa.
14. TepanenruuecKr4e Jra3eptbr.

15. Jlaseptr B xupyprr.H.
Pefirnur-xonrpolu Nq.&

1. Jlasepuax pe3Ka Marepvuuro.B. flpeuruyrqecrna z
2. JIa: epua.r caapraft ase puax nafixa. flp en nryrqecrn a
3. Jla:epHoe cBepJreHr,re ornepcrufi. Ilpezlryrqecrna u
4. Ilasepuax MapKlrpoBKa H rpaBr{por}Ka uzaetmfr. fI
5. Jla:epHoe repMoyrpoqHer{r4e. Tepuoyupouure

Banyyrr,rHo-na3epHoe HarrbrJreHVe.

Jlaaepna.a crepeoJrrzrolpa$nr.
JIas epHoe cxpai.l6upon anze.
Jlasepna.a JroKaLIHr KocMlrr{ecxnxo6rexros.
Jlaaepnrre AanbHoMepbr, la:epuuft rupocKorr,
cxopocreft IroroKoB xl,tArcocrefi tr fa3oB, t(oHLIe

I 0, Jla:epna.a repMoxr,rMr.u.

6.

7.

8.

9.

11.

12.

13.

14.
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