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1 OEl_QAfl XAP AKTEPMCTMKA )l;MCU:MTIJIMHhl «IlYl.JKOBhIE TEXHOJIOrMM» 

Pa6oqa51 rrporpaMMa )lJICUJfIIJUIHbI COCTaBJieHa B COOTBeTCTBHH c <!>e)l;epaJibHbl M rocy,ll;ap

CTBeHHbIM o6pa30BaTeJibHbIM CTaH,ll;apTOM BbIClllero o6pa30BaHH5I 

Pe1rntt3HThI npuKa3a Mun11-

KoA 1-rnnpaBJie-
CTepCTBa o6pa30B3HIUI H nay1m 

Ha3Banue nanpaBJienus1/ cneu:uaJihHO- Poccuuc1rni1 ct>eAepaQHH 06 
mm/ cneu:uaJih-

CTH YTBep~KACHHH u BBOAe B ACM-
HOCTH 

cTBue ct> roe BO 

)];a Ta HoMep npuKa3a 

14.05.04 3JieI<TpOHHI<a H aBTOMaTHKa cp11311qec1mx 1 1 aBrycrn NQ 10 1 4-)l;CII 

ycTaHOBOK 2016 r. 

1.1. U:e.JIH /].HCQHUJIHHhl 

UeJib AHCIIHIIJIHHbI cocTOHT B clJOPMHpoBaHHH y cTy)l;eHTOB rroHHMaHH5I o crre1npe 3Jie1npocp11-

311qec1rnx ycTaHOBOK )l;JI5I cpopMHpOBaHH5I pa3JIH'IHbIX 3HepreTH1-IeCICHX rryq1<0B H TeXHOJIOrH5IX Ha MX 

OCHOBe. B TOM '-IHCJie: rrpoMbillIJieHHbIX yc1<0pMTeJI5IX 3JiernpoHoB 11 paA11a11110HHbIX TeXHOJIOrM5IX Ha 

MX OCHOBe; 3JieI<TpOHHbIX M HOHHbIX rrynncax H TeXHOJIOrM5IX Ha HX OCHOBe; IIJia3MOTpOHax M TeXHO

JIOrH'-IeCI<HX IIJ1a3MeHHbIX ycTaHOBI<aX M IIJ1a3MeHHbIX TeXHOJ10rH5IX ; rrpOMblllIJieHHbIX JI8.3epax H Jia-

3epHbIX TeXHOJIOrH5IX, reHepaTopoB H TeXHOJiorn:H: Ha OCHOBe BbICOKOBOJibTHbIX HMIIYJibCOB; 3J1eKTpH

qecKOM B3pbrne rrpOBOJIOK. 

ITpMo6peTeHHbie Teopen1'-1ec1rne 3Hamrn M rrpa1<TMqec1<11e HaBbIKH II03BOJ15IT cTyAeHTaM HMeTb 

rrpe,ll;CTaBJieHHe 0 COBpeMeHHbIX r-my1<0eMKHX TeXHOJIOrmrx, caMOCT05ITeJibHO pelllaTb 3a)l;aq11 BbI6opa 

IIO,ll;XO,ll;a K pellleHHI-0 IIOCTaBJieHHOH TeXHW-IeCKOH 3a,ll;a'-rn . 

lfaycreHHe ,ll;HCIIHIIJIMHbI HarrpaBJieHO Ha cpopMMpOBaHHe KOMIIeTeHIIHH: 

06me1(yJihTypHhIC IWMUCTCHU:HH (OK) B COOTBCTCTBHH C ct>rOC BO: 

crroco6HOCTb IIOHHMaTb COIIHaJibHYI-0 3HaqMMOCTb CBOeH 6yAyliJeH rrpocpeccmf, 11en11 H CMbICJ1 

rocy,ll;apcrneHHOH CJJY)K6bI, o6Jia,ll;aTb BbICOKOH MOTHBa11rre:i1: K BbIIIOJJHeHHI-0 rrpocpeccrroHaJib

HOH ,ll;e5ITeJibHOCTH, 3aliJHTe HHTepecoB JJHqHOCTH, 06liJeCTBa H rocy,ll;apcrna (OK-5); 

06menpocJ>eccHOI-1aJihI-IhIC IWMilCTCI-IQHH (OTIK) B COOTBCTCTBHH c ct>roc BO: 

crroco6HOCTb HCIIOJib30BaTb OCHOBHbie MeTO)l;bI 3aliJHTbI rrepcoHaJia H HaCeJieHH5I OT B03MO)K

HbIX IIOCJie,ll;CTBHH aBapHH, KaTaCTpocp, CTHXHHHbIX 6e)l;CTBHH (OITK-7); 

crroco6HOCTb npmvreirnTb MeTO,ll;bI HayYHO-HCCJJe)l;OBaTeJibCKOH H rrpa1<T11qec1<o:i1: ,ll;e5ITeJibHOCTH 

(OITK-5); 

npoc}>CCCHOI-IaJihI-lhIC IWMilCTCHQHH (IlK) B COOTBCTCTBHH C ct>rOC BO: 
6 '3l<CnJtyamaifUOl-tl-I0-111eXl-IUtteCl<O'll Oe5tl11e!lbl-l0Cl11U ." 

crroco6HOCTb I( OCBOeHHIO HOBbIX 06pa31IOB cprr311qecKHX YCTaHOBOK (ITK-2); 

6 Op2Cl l-IU3Cll,fUOl-ll-to-111eXT-IU'leCTWit Oe5tl11e!lbll0Cl11U." 

cnoco6HOCTb I< opraHM3a1IHH pa6oqHx MeCT, HX TeXHHqecKOMY OCHaliJeHl'II-0, pa3MeliJeI-rnI-O 

TeXHOJ1ornqec1<0ro o6opyAOBaHH5I (ITK-14 ); 

cnoco6HOCTb rrpHMeH5ITb MeTO,ll;bI OIITHMH3alIHH, aHaJ1H3a BapHaHTOB, IIOHCKa pellleHH5I MHOro

KpHTepHaJibHbIX 3a)l;aq, yqern Heorrpe,ll;eJJeHHOCTeH nprr rrpoeKTHpOBaHHH c yqeTOM Tpe6oBa

HHH 6e3orraCHOCTH M Apyrnx HOpMaTHBHbIX ,ll;OKyMeHTOB (ITK-20); 

6 11ayl/1-10-UCC!le006Cll11e!lbCTWit Oe5tme!lbl-IOC111U." 

cnoco6HOCTb npHMeH5ITb COBpeMeHHbie MeTO)l;bl HCCJ1e,ll;OBaHH5I rrpo11eccoB H ofo,eKTOB npocpec

CHOHaJJbHOH ,ll;e5ITeJ1bHOCTH, npHMeH5ITb MaTeMaTrrqec1rn:i1: arrrrapaT ,ll;J15I cpopMaJIH3alIHH, aHaJIH-

3a H Borpa6onm pellleHH5I (ITK-23); 
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crroco6HocTh pa3pa6aThIBaTh Haycrno-Texm1qec1<y10 )J,OKyMeHTau1uo, ocymecTB1151Tb rro)J,roTOB

Ky Hay1IHO-TeXHH1IeCI<HX OT1IeTOB, ofoopoB, rry611m<aUHH ITO pe3y11hTaTaM BhIII011HeHHhIX pa-

6oT (IlK-25). 

)J,OilOJll-IHTCJlbHble npo<)>eCCHOH3JlbHbIC IWMilCTCH~HH (IlK,ll,) no npe)J,JlmI~CHHilM pa60T0}1,aTe

Jlett: 

crroco6HOCTh K Ha11a)JJ<e, HaCTpOHKe, pery1111poBKe H OIIhITHOH rrpoBepKe o6opy .l(OBaHH51 H 

rrporpaMMHhIX cpe)J,CTB (ITK,ll,-3); 

1.2. CoL1,ep~rn1rne pe3yJlhTaTOB 06y-oc1emrn: 

B pe3y11hTaTe oCBoeHH51 )J,Hcu11rr1111HhI cTyJJ:eHT )J,OmKeH: 

3H3Th 

rrnaccm]rn1rnumo :rne1<Tpoclrn311qec1rnx ycTaHOBOK )1,1151 rro11yqeHH5I :mepreTH'Iecrrnx rryq1<0B; 

OCHOBhI ITOCTpOeHH51 BaI<YYMHhIX CHCTeM, rrpHHUHIIhI pa60ThI BaI<YYMHhIX HaCOCOB H )J,aT1IH

KOB; 

OCHOBhI ITOCTpoeHH51 TeXH011or11qec1rnx reHepaTopoB BhICOKOB011hTHhIX HMITY11hCOB TOKa H 

HarrpmKeHH51 H ccpephI HX rrpHMeHeHmI; 

OCHOBhI 311eI<TpH1IeCI<Oro B3phrna rrpOBO)J,HHKOB H 0611aCTH ero rrpHMeHeHH51; 

II11a3MeHHhie TeXH0110fHH H 0611aCTH HX rrpHMeHeHH51; 

311eI<TpOHHhie H HOHHhie rrynnrn H 0611aCTH HX rrpHMeHeHH51; 

OCHOBHhie THIThI rrpOMhIII111eHHhIX yc1<0pHTe11eH 311eI<TpOHOB H 0611aCTH HX rrpHMeHeHH51; 

TepM051)1,epHhie peaKTOphI H rrepcrreKTHBhI HX pa3BHTH5I; 

OCHOBhI IIOCTpOeHH51 HMIIY11hCHhIX yc1<0pHTe11eH H reHepaTOpOB 6011hlliOH MOll(HOCTH; 

OCHOBHhie THIIhI rrpOMhIII111eHHhIX 11a3epoB H 0611aCTH HX rrpHMeHemrn. 

YMeTh 

caMOCT051Te11hHO pernaTb 3a)J,a1IH BhI6opa IIO)J,XO)J,a K perneHHIO IIOCTaB11eHHOH TeXHW-IeCKOH 

3a)J,aqn; 

o6ocHoBaTb Heo6xo)J,HMOCTh Bh16opa TOH 111111 HHOH cp11311qec1<0H yCTaHOBKH 111111 3HepreT111Ie

c1<oro rrycma )1,1151 perneHH51 ITOCTaBJieHHOH TeXHW-IeCI<OH 3a)J,aq11; 

cocTaBHTh TeXHHLJec1<0e 3a)J,aHHe )J,JI51 TOH HJIH HHOH cp11311qecKOH ycTaHOBKH 111111 3HepreTH1Ie

cKoro rrycma )1,1151 BbI6paHHOH TeXHOJIOfHH; 

BJia)J,eTh 

HaBhII<aMH pa60ThI B yc11omrnx IIOBhillieHHOH pa)J,HaUHOHHOH orraCHOCTH, c arrrrapaTypoi1 BhI

COKOro rrnrrpmI<eHH51 H COBpeMeHI-IhIMH cpe)J,CTBaMH perHCTpau1111; 

HaBhII<aMH pa60TbI c BaI<yyMHOM TeXHHKOM. 

1.3. MeCTo )J,HC~HDJlHHhI B CTpy1nype o6pa3oBaTeJlhHOH nporpaMMhl 

1. IlpepeKBH3HThI 5IJJ:epHa51 cpH3m<a. Ilpmrna)J,Ha51 51JJ:epHa51 cpH3HKa. <!>11311qec1rne ycTaHOBKH c 

HCTO'IHHI<aMH HOHH3HpyIOll(HX H3JiyqeHHM. M3MepHTe11hHhie MeTO)J,bI H Tex-

HHKa cbH3H1IeCI<HX VCTaHOBOK 

2. KopeI<BH3HThI* MeTO)J,bI 11 c11cTeMhI paJJ:HOMeTpHH 11 )J,03HMeTp1111 113ny1IeH11i1. Pa,.u11au110H-

HOe B03)1,ettCTBHe HOHH3HpyIOll(HX H3JiyqeHHM Ha 3JieI<TpOHHhie KOMIIOHeHTbI, 

rrp116opb1 11 KOMrr11eKcb1. OcHOBhI o6ecrreqeHH51 6e3orracHocT11 cpH3HLJecrrnx 

yCTaI-IOBOK. ,ll11arHOCTHKa H ycTpaHeHHe OTKa30B cbH3H1IeCI<HX YCTaHOBOK 

3. IlocTpeKBH3HThI* IlpeJJ:)J,HIIJIOMHa51 rrpaKTHKa, BhmycKHM KBa11mpm<au110HHa5I pa6oTa 
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1.4. TpyLJ:OCMIWCTh OCBOCHHH )J:HCU.HflJIHI-lbl (no oqHQH cllOpMe o6yqemrn) 

Pacnpe.aeJJCHHe o6b-

06bCM )J:HCQHflJIHHhl CMa )lHCLVlnJllHlbl no 

CCMCCTpaM (<1ac.) 

BHti:hl yqe61-1oii pa6oThl, 4>opMhI H:or-ITpOJIH Bcero, B T.q. KOH-

qac. TaI<THa51 pa- 9 
6ora (qac.) 

Ayti:HTopubre JaHHTHH, '-rac. 68 68 68 
fleKIJJUI, qac. 34 34 34 

I1paKTrrqec1rne JaH51TH51, '-Jae. 

fla6opaTOpHbie pa60TbI, 1laC. 34 34 34 

CaMOCTOHTeJihHaH pa6oTa cTy,i:i:euToB, BKmoqaH 36 10,2 36 
Bee BHAhI Ter..:yru.eli aTTecTau.r-rn, 1-rac. 

IlpOMC)KyToquaSI aTTCCTaQHH 4 0,25 3aqeT, 4 

06IIJ.aH Tpy,i:i:oeMIWCTb no yt.1e6HOMY nJiauy, '-IaC. 108 78,45 108 
06IIJ.aSI TpytJ:OCMIWCTh no yt.IC6HOMY nJiauy, 3.e. 

,, ,, 
.) .) 

1.5. KpaTiwe omrcauHe (auuoTau.r-rn) ti:HCU.HnJIHHhI 

B rrp011ecce f13yqemrn Kypca 6y)J,yT paCCMOTpeHbI 3JleKTpocpH3rrqec1rne TeXHOJlOflfH, OCHOBaH

Hbie 1-rn rrpttMeHeHHH rryq1<0B 3HeprttH, a HMeHHO BbICOI<OBOJlbTHhIX HMITYJThCOB, ycKopeHI-IbIX 311e1<

TpOHOB H HOHOB, Jla3epHOro H3JiyqeHH51, Ily<-IKOB 11Jia3MhI H 3HeprHH. l13yqeHbI MeTO)J,hI ITOCTpoeHH51 H 

rrpttMepbI peaJIH3aUHH ycTaHOBOI< )J,JI51 reHepaUHH rryqKOB 3HeprnH 60JihIIIOH H CBepx60JihllIOH MOill,

HOCTH. OcsoeHbI cpH3Ifqecrrne rrpHHUHIThI pa60TbI H TeXHifqecrrne OCHOBhI TeXHOJIOfHll Ha OCHOBe 

rryqKoB 3HeprttH, paCCMOTpeHbI rrpHMepbI peaJIH3aIJHH TaI<HX TeXHOJIOfHH Ha rrpaKTHKe, rrepcrreKTHBhl 

p a3BHTH51 rry<-II<OBhIX TeXHOJIOfHH . 

2 CO,IJ;EP:>KAHME ,ll,MCU:MilJIMHbl 

Ko,i:i: pa3-
PaJ,i:i:eJI, Tel\'ra 

)J:CJIOB H 
)J:HCIJ.HflJIHHhl * CoLJ:ep,1rn1rne 

TCM 

DoH5IT11e cp113114ec1<oi1 ycTaHOBKl1. Knacc11cjrn1<a1J,115I ycTaHOBOK. 

Pl CT0H5IT11e cjm311L1ec1<oi1 ycraHOB1<11 31<cnep11MeHTaJ1bHb1e, npOMblWJle HHbie, TeXHOJIOfl1LfeCI<He 

ycTaHOBKl1. 063op COBpeMeHHOro COCT051Hl151 

OcHOBbl nocTpoeH115I sa1<yyMHbIX c11cTeM. f1p11Hu,11nb1 pa6oTbl 

P2 OcHOBbl TexH111<11 nony4eHl151 sa1<yyMHblX Hacocos, 11x 1<nacc11cjrn1<au,115I . Ba1<yyMHb1e .uaTL111-

BaKyyMa 1<11. 3neMeHTbl B3KYYMHbIX Cl1CTeM: l<Jlanal-lbl, 33TBOpb1 , BBO.Llbl 

spall(e1-11151 11 Hanpm1<e1-1115I. 

fe1-1epaTopb1 11Mnynbcos TOKa 11 1-1anpmKe1-1115I. Pa3p51.u1-1111<11 11 

npepbIBaTen11. Oco6e1-11-1ocT11 pa3p51.Ua B pa3nl14Hbl X cpe.uax. 

P3 
fe1-1epaTOpbl 11MnynbCOB TOKa 11 f1p11Me1-1eH11e re1-1epaTopos 11MnynbCOB B TexHonorn51x. Pa3py-

Hanpm1<e1-11151 11 11x np11MeHe1-111e weH11e ropHblX nopo.u, 3JleKTPO.Ll111-13Ml14eCKa51 WTaMnOBKa, Me-

TaH11e, C03.[l31-111e CBepXCl1Jlbl-lblX M3ff-111THblX nonei1, o6pa6oTKa 

n11ll(eBblX npo.uyKTOB 11 )((11.[lKOCTeH 11 .up. 

3ne1crpw1ec1<11i1 B3pbm nposo.uH11-
3ne1<Tpw1ec1rni1 B3pb1B npOBO.Llf-1 11KOB, cjrn3111<a, MeTO.[lbl paCLfe-

P4 Ta. np11M e HeHl15I 38n: Cl1CTeMbl n11Ta1-1115I yc1<0p11Tenei1, nony-
KOB 

Lfe1-111e 1-1a1-1onopow1<0B, .ueToHau,1151 B3PblBLfaTblX Bell(eCTB 11 .up . 

nna3MeHHble Tex1-1onor1111. MeTO.Llbl C03.[laHl151 pa3p51.UHOH 

PS Dna3Me1-11-1b1e i:exHonorn11 nna3Mbl. f1na3Mox11M11L1ec1<11e pea1<u,1111. fe1-1epau,1151 0301-1a. P a3-

nm1<eH11e spe.[lHbIX np11Mecei1. Ha1-1eceH11e no1<pb1T11i1 . 
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P6 

P7 

P8 

P9 

PlO 

311e1<TpOHHble nyw1rn. YcTpoi1cTBO . I1apaMeTpb1. MeTOAbl 

311e1crpoHHb1e 11 110HHb1e nyw1<11 
ynpas11eH115l nyYKOM. Ha1<a1111saeMb1e 1<aTO.LJ.bl. He Ha1<a1111sae-

Mble KaTOAbl. I1p11MeHeH11e nyweK AJ1 51 csap1rn. HoHHble nyw-

1<11. Hx np11MeHeH11e. 

I1poMb1w11eHHb1e yc1<op11Te1111 311e1<TpOHOB. Hx oco6eHHocT11. 

I1pOMblWJleHHble yc1<0p11re1111 811.LJ.bl. YcTpOHCTBO. napaMeTpbl. I1pOMblWJ1eHH lble yc1<op11Te1111 

3Jle1CTpOHOB 3JJeKTpOHOB. TexH011or1111 Ha 11x ocHoBe. PeHTre H0Bc1rne ycTa-

HOB1<11 . Yc1<0p11Te1111 110 HOB. 

Jla3epb1. 811.LJ.bl. YcTpoi1crno. I1apaMeTpb1. Jla3epb1. I1p11MeHe-

Jla3epb1 11 11x np11MeHeH115l Hl151. J1a3epHble TeXHOJ10rl111. )J,11CT3HL(l10HI-!Oe 30HA11pOBaH11e. 

Pe3Ka. Csap1<a. I1p11MeHeH115l B MeA11L\11He 11 KOCMeT011or1111. 

11MnyJJbCHble yc1<0p11Te1111 11 reHepaTOpbl 60J1bWOH MOLUHOCTl1 -

l1Mny11bCHb1e yc1<op11Te111111 reHe- TepaBaTTHoro A11ana30Ha. YcTpoi1crno . I1apaMeTpb1. I1p11MeHe-

paTOpbl 60J1bWOH MOLUHOCTl1 Hl151 . faMM a 11MnyJ1bcb1. C)KP. 3Ml1. I111a3MeHH b1i1 cjJ01<yc. I111-

KOCeKYHAHble yc1<op11Te1111. 

TepM051.LJ.epHblH pea1<Top . B11.LJ.bl pea1<Topos . ToKaMaK. Jlosyw-

TepM051.LJ.epHblH pea1crop Kl1. l1Hepu11aJJbHblH TepM051A. 8 3pb1BHOH peaKTop . I1p11MeHe-

Hl1e 51.LJ.epHblX B3pb1BOB B npOMblWJleHHblX ue115IX. 

3 p ACIIPE,LJ;EJIEHIIE yqEJiHOro BPEMEHII 
(no O'-IHOH cpopMe o6yqeHmr) 

3.1. PacnpeAeJJe1-m:e AJJH H3Y'-laCMOH AHCIJ,HilJllHlbl ayAHTOpHOH uarpy31rn H IWHTpOJJbHbIX 

MeponpHHTHH no pa3AeJJaM AJJH oquoii c)>0pMhl 06r1emrn: 
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Ta6nuua 3.1. 

C e MecTp o6y4e H111H · 9 06b eM ,l\lllCL\ lllnn 111H bl (3a4. e,l\ .) · 3 

P a3,[\en ,l\ lllCL\lll nm1Hbl 
A y,l\lllTOpHaH 

CaMOCTOHTe n bHaH pa6oTa: Blll,l\ bl, Kon1114ecTso 111 06beMb1 Mep o n p111HT111C1 
Harpy3Ka (4ac.) 

u no,l\ ro-
ro 

TOBKa K no,[\ roTOBKa 2:. 
C!I n o,[\rOTOBKa K ay,l\lllTOpHblM B b1nonHe H111e caMoCTOHTeil bHblX BHeay,[\111TOpHblX 

KOH - K aTTeCTa 4 111-
0 TPOilbHbl M OHH blM Me-.... 3aHHTlllHM (4 ac.) pa6oT (KOI11114.) ::;; 
I :;; Mepon p111- ponplllHTlllHM Q) I cj C{ .!l HTlllHM (4aC.) rn ,., c 

2:- c:: :;; .... o~ (KOill/14.) :;; :s: .... u 
Q_ c 

Cl> .... 0 Ji ~2 ::;; ::;; c:: \0 . 6. 6. ~ Q) 
Cl> I ro .... . . rn ro ,., ro .... .... rn Q_ 0 

~r 
cj ro . "" .... "" 

,., 
I "' \0 .... I;:: :;; .... . "" "" ~ ro >. :s: Cl> ro c:: rn 0 Q_ o rn 0 ::::i" Cl> >:S: 0 :s: Cl> :s: :;; :T \D ::::i" ,., ~ ::;; c L- :;; 0. . \0 Cl> ,., 

~I;:: (J . :;; c ::r :s: .... .... ~ rn rn 0 .... ro (J 

~ ! ro rn Cl> Ha111MeHo e a H111e p a3,[\e n a, TeM bl Cl> Cl> 

"" "" I c:: . 
Q_ :s: :s: I (J >:S: 0 

~ ~ 0 rn .... Q_ Q_ rn Q_ ,., .... "' <:{ <:{ a:J Cl> (J Q_ 
0 I \0 L- .... 0 c Q_ "' <:{ ¥· 

~·1 
0 "" I 

"' "' c; Cl> 0 ro ro Cl> 0 \0 ::i Q) rn o c:: e ~ \0 •::;; "' rn rn :T .... I "' rn Cl> rn ro ro Q_ Cl> c (J \0 rn Q_ 
,,. .... Q_ Q_ "" ro :s: m . Q_ Q_ :s: ..c 

c:i. (J c a:J rn Q_ 0 0 :s: - c (J 22 Q_ ,., 0 I <:{ 0 I;:: Q_ c:; e :s: Cl> 
:i ~ Q_ m m c rn o Cl> Cf ~ :s: :s • Q_ 

Cl> 0 c rn 0 Cl> :s rn :;; c:: .... 0 :T -;;; ~ 
c:: m :T .... :s: 

~ Q_ 
\0 .... Cl> ::r I I c:: rn c <'"i b 0 :s c a ro "" 

:s: Cl> ::r ::;; 
0 ro c:: (J "" :s Q_ Q_ :s c:: "" Cl>- c c:: 

i·1 
rn : I 0 C :T I ro 

ill c c; 0 a:J Cl> ::;; ~ ~ I (J ,., 
0 

lO I -8- .... c:: I .!l c rn ro Cl> "' c; 0 Cl> (J rn ::;; o rn I (") o_ "" .... Cl> .... 3 :T (J e- I rn 
0 c c (') (J (J (J rn :s j rn :s: "' :s: Q_ ::;; e- \0 m 
L- 0 0 ~ Cl> a:J 0 Q_ 

!~ 
::;; -8- :s c:: ro 6 

ro o Cl> Q_ ~ -8-::;; ~ 0 ...:- c <:{ rn o_ Q_ (J 
(J .... 

~ \0 0 rn ro :s 0 I '-- I c:: >:S: a:J I -8-ro rn rn q: Q_ Q_ m .... 0 .... rn 0 0 . :s (,) 
L Cl> Cl> Cl> Q_ Cl> m m ~ .... Q_ c; <:{ _g c I ~ -8- I 

Q_ 6 c :T 0 0 Cl> 0 Cl> (J (J (J :T L- Cl> s c rn ro Q_ Q_ rn Q) (L (L (L ,., ,., 
(") (,) 

~ ~ 
a:J 

P1 
BsoJIHaJI neKLI:llil.. Ilott51THe nyi--1KOBbIX 

7.4 6 2 4 1,4 1,4 0,4 I 
1eXHOJIOrHH ffiT) 

P2 
OcttOBbI reXH11KH nOIIY'JeHH51 saryy-

17,5 12 5,5 3,5 I 2,5 
Ma)J.Jl51 TIT 4 8 2 1 

P3 
Octtosi,1 TeXHHK11 <jJOpM11]XJBaHIBI MOLI.l-

7 4 3 I I 
HbL'( 11MTiyJ!bCOB .IlIDI TIT 4 2 1 

P4 3JieKipwleCKIIB B3pbIB npoBO.UHHKOB 15,5 12 4 8 3,5 3,5 I 2,5 

P5 
flna3MeHHb1e TeXHOJIOfW1 B BaK)')'!Vte, rmax 

5 4 1 I I 
cpe1!Hero 11 BbICOKOro .UaarieHIBI 4 

P6 3neKipOHHbie H HOHHbl e nyllfKH. 
21,5 12 9,5 3,5 I 2,5 

TexHOJIOrHH Ha HX OCHOBe 4 8 6 1 

P7 
TipoMbllllJleHHbie ycKopHreIIH 3JieK-

17,5 12 5,5 3,5 I 2,5 
IDOHOB 4 8 2 1 

P8 Jlmepbl H HX npHMeHeHH51 5 4 4 1 I I 

p g ~mym.cHE.1e yCKop11ren1111 retteparopbI 
5 4 1 I I 

OOJ!bWOH M0ll(HOCTl1 4 
P1 0 TepM051.UepHbIH pea1rrop 2,6 2 2 0,6 0,6 0,6 

Bcero (Yac), 6e3 y4 eTa no,l\roTOBKlll K 
··-

aTTeCTaL\lllOHHbl M Mep onp lllHTlllHM 
104 72 36 36 32 20 9 11 0 6 0 0 6 0 0 0 0 0 0 6 6 0 

Bcero n o ,Q11 c1.111nm1He (4ac.): 108 72 36 B T.4. n poMe)f(yTOYHaH aTTecrn 4111H 4 I 
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4 OPr AHH3AUIUl IIPAKTifqECKMX 3AIDITHM, CAMOCT051TEJibHOM P A60Tbl II 
ATTECTAUMM 110 )J;MCUMIIJIMHE 

4.1. Jla6opaTopHbIH npa1.:nm:yM 

~ 
BpeMH tta 

~ e: :a BbIIlOJIHeHHe 
0 

Cl) 
~ HaHMenonamie pa6oThI 

~ 
~ Cl) pa60Tbl M 
~ f--
Q.. (qac.) 

Pl OcMoTp npoMbIWJTeHH&1x ycr<0p1Henei1, peHTreHOBCKHX ycTaHOBOK, 
reHepaTOpoB HMnynbcoB, 3Bn, JTa3epoB B l13ct> YpO PAH 4 

P2 Ba1<yyMHa5l TeXHHKa. nonyYeHHe H H3Mepem1e BaJ<yyMa c nOMOW,bfO 
nnacTHHLiaTO-pOTOPHOro H ,LJ,Hcbcby3HOHHOro HaCOCOB. 8 

P4 3BI1. Ifayc1eH11e pe)KHMOB B3pbrna. CornacoBaHHblH B3pbrB. B3pbIB c 
nay3oi1 TOI<a. B3pbIB c nepeHanpm1<eH11eM. 8 
YcKop11TeJT& ,D,JT51 pa,D,11au110HH&rx TexHonorni1 - YPT-0,2 . J13y4eH11e 

P7 KOHCTpy1<u1111 . lfaMepeHHe nornow,eHHOH .L\03bl 3JTeKTpOHHoro nyYKa. 
lfaycreHHe npocTpaHcrne1-1Horo pacnpe,D,eneHH51 nyYKa. 8 

P6 
Pa,LJ,11au1101-1Hbre TexHonorn11 . I1ccne,LJ,0BaH11e BJTH51HH51 nornow,eHHOH 

,LJ,03bI Ha Mexa1-1wrec1rne CBOHCTBa nonHMepoB. 8 
Bcero: 36 

4.2. Ilpa1nHL1ec1rne 3a1-rnnrn 

He rrpeLJ:yCMOTpeHbI 

4.3. CaMOCTOHTeJibl-IaH pa6oTa CTy)l.eHTOB 

4.3.1. IlpuMepHblU 11epe11enb meM i>0Mau1nux pa6om 
He rrpeLJ:yCMOTpeHo 

4.3.2. JlpUJwepHbllt nepeiteflb meM 2parjJU11ec1<ux pa6om 
He rrpeLJ:yCMOTpeHo 

4.3.3. IlpuMepubul 11epe11eflb meM perjJepamoa (Jcce, nwop 11ec1<ux pa6om) 
CospeMeHHb1e Ba1<yyMHbre Hacocbr ,LJ,mr nonyYeHH51 6e3MaCJT5IHHOro Bat<yyMa cpe,D,Hero ypoB!-151 . 

2 CospeMeHHble Ba1<yyM1-1b1e Hacocb1 ,D,JT51 nonyYeHH51 6e3MaCJT5IHHOro cjJOpBa1<yyMa. 
3 CospeMeHHbre 3ne1<Tpocjm3HL1ecrrne npOMblWJTeHHbre TexHonornH 1-1a oc1-10Be BblCOKOBOJTbTHbrx reHepaTo

poB HMnyJTbCOB. 
4 Oc1-10BHb1e THn&r coBpeMeHHblX Bbrco1<0BOJTbTH&1x re1-1epaTopoB HMnyJTbCOB ,LJ,JT51 3JTe1<Tpocjm3114ec1rnx Tex-

HOJTorni1 . 
5 CoBpeMeHHbre BbICOKOBOJTbTHbre 1<01-1,LJ,eHcaTopbr ,D,JT51 BblCOKOBOJTbTHbIX re1-1epaTopoB HMnynr,coB. 
6 CoBpeMeHHbre THpaTpOHbl. 
7 CoBpeMeHHbie nonynpoBO.L\HHKOB&Ie KOMMyTaTopb1 ,D,JT51 BblCOKOBOJTbTHbIX reHepaTopoB HMnynbcos. 
8 CoBpeMeHHble Tex1-1onor1111 Ha ocHoBe 3ne1<TpOHHbIX nywe1<. 
9 CoBpeMeH1-1b1e Tex Honor1111 Ha oc1-10Be HOHHbtX nywe1<. 
I 0 CoBpeMe1-11-1b1e pa,D,11au110H1-1b1e Tex1-1onorn11 Ha ocHoBe 3JTe1<Tpo1-11-1b1x ycKop11Tenei1. 
11 CospeMeHHbte nna3MeHHbte TeXHOJTOrnH o6pa6oTKH KOHCTPYKUHOHHbIX MaTep11anoB. 
12 CospeMeHHbte JTa3epH&re TexHonornH, npoM&twneHHbie na3epb1. 
13 I1epcne1<THBbt YTC 11 TeKyw,ee cocT051HHe npoeKrn l1TEP, BKJTa,LJ, Pct> B npoeKT. 
14 CocT051HHe peaJT113yeMbte Ha K3ct> npoeKTOB no pa,D,11au1101-1H&1x Tex1-1onorn5IM - I OM3B 3JTeKTpOHHbtH 

yc1<0p11TeJTb . 
15 CospeMe~1Hoe cocT05l 1-rne 51,D,epHOH 3Heprern1<11 Pct>, peaKTopr,1 BB3P-1200 11 EH-800. 
16 CoBpe~rnHHb i e ,LJ,03HMeTpbI 3ne1<Tpo1-10B ,D,JT51 pa,D,11au110HHbIX TexHonorni1 . 
17 CospeMeH1-1b1e pa,D,11au1101-1Ho-x11Mw1ec1rne Tex1-1onorn11 B oc111 cT1<e npoMbIWJTeHHbIX CTOKOB. 
18 CospeMeHI-Ibie pa,D, 11au1101-11-10-x11M11Yec1rne Tex1-1onorn11 B oc111cT1<e ra30B. 
19 CoBpeMeHHbie pa,D,11au110HHO-XHM11c1ec1rne TexHonorn11 B ,D,JT51 MO,LJ,11cjm1<au1111 non11MepoB. 
20 Pa,LJ,11au1101-11-1a51 cTep11JT113ar_r:1151 npO.L\YKTOB 11 1<opMos. 
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21 CoBpeMeHHbie pa.u11au110HHb1e TexHonor1111 B Me.u11u11He. 
22 CocT05IH11e pean113yeMbIX Ha K3<D <DTH Yp<DY npoeKTOB no pa.u11au110HHbIX TexHonorn51M -HOBbIH u111<

n0Tpo1-i: oco6eHHOCT11 1<0HcTpy1<u1111. 
23 CocT05IH11e pean113yeMbIX Ha K3<D <DTH Yp<DY npoeKTOB no pa.u11au110HHbIX TexHonorn51M - Hapa6oTI<a 

pa.u11ocj)apMnpenapaTOB Ha HOBOM U11KnOTpOHe. 

4.3.4. IlpwuepHbltl neper1e1-1.b me.111 pacr1emHblX pa6om (11pozpa.11tMflblX 11poi>y1<.mo6) 
He npeLJ:yCMOTpeHO 

4.3.5. IlpuMepHblU neper1eHb meM pacr1em1w-zpaifnv1ec1<.ux pa6om 
He npeLJ:yCMOTpeHO 

4.3.6. Ilpu.rnep1wR meJWam1uw 1<.ypco6020 11poe1<.ma (pa6omb1) (uni>u6ui>yaJ1bft020 u!lu zpynno6ozo) 
He npeLJ:yCMOTpeHO 

4.3. 7. Ilpu.11tepHblll neperteflb meM 1wnmpo!lbflblX pa6om 
l . feHepaTopbI 11MnynoCOB TO Ka 11 HanpmKeH115l 11 11x np11MeHeH11e. 3ne1CTpocjrn3114ec1<11e MeTOJJ.bl 06pa60T1<11 

MaTep11anos. 3ne1<Tpw1ec1rni1 B3pbIB npoBOJJ.Hl1KOB 11 ero np11MeHeH11e . 
2. YcKop11Ten11 3ne1npo1-1os 11 pa.u11au110HHb1e TexHonor1111Ha11x ocHoBe. 3ne1npoHHble nyw1<11 11 TexHonor11 11 

Ha 11X OCHOBe. Hol-IHble nyw1rn 11 TeXHOnon111 Ha 11X OCHOBe 
3. CTna3MOTpOHbl. CTna3MeHHb1e TexHonor1111 np11 BbICOKOM .uasneH1111 11 B BaKyyMe. Dp0Mb1wne1-1Hb1e na3epbl 11 

TeXHOnor1111 Ha 11X OCHOBe. 

4.3.1. Ilpu.11tep1-Um me.11tamww 1<.0J1J101<.6uy.11to6: 
He npeLJ:yCMOTpeHO 

5 COOTHOlllEHIIE PA3)J,EJIOB )J,IICIJ,IIIlJIIIHhl II IlPIIMEHJIEMhIX METO)J,OB II 
TEXHOJIOrIIM OEYYIEHIIJI 

<l>OpMbl r1e6HblX 3aHSl'fUH U BH/l,bl r1e6HOH pa60Tbl 
I 

Q) 

6. ~ 
I ~ ro 

::;: ro ~ E-< 
t-- Q) ro 0.. ro 0 ~ ro 
0:: ::;: 

~ ~ 
ro E-< 0.. \0 E-< E-< 

:i: t-- E-< 0 ~ t.... ro 0 0 

Ko/I, pa3- ro 0:: 0 

~l 
0.. \0 :i: \0 0.. \0 ::;E 

AKTHBHbie H "'l ro \0 ro 0 ~ ro ro 
0.. M 8~ ~ ro 0.. P'.1 8 0.. >-> 

/l,eJla, Te- 0:: ro Q) 0.. E-< ::;;: 
~ 

::;;: 
HHTeparnHBHbi e ::;: :i: 0 t;i; ~ 

~f j 5 § -& t;; P'.1 

Mbl /),HC- ::r ::;: :i: 0.. t;i; ro ::r:: ~ 
~ ro ~ ~ 

MeTO/l.bl 06r1emrn ~ 0.. :i: ~ ::r:: () ~ c: 0.. <!) ..ci 0 
Q) Q) 0 u s Cl) ..... 0 t:: t:: 

QHUJlHHbl ~ () 
!; :r C'°) 0.. l:S I 0.. 0 t:: 

ro ::;;: ti ~ 
0 I::: 0.. 0 

:r 0.. ::;E 0:: ::r:: ~ ::;: 0 -& ro E-< () E-< 

~ 
tO 0 ro 0.. :i: <!) 0.. ::r:: 
ro N: 0.. <!) t-- :r 

~ 
0 

ro ~ 3: ~ -& 
Q) 

() ~ r..... ;:r 
0.. <!) () ro 
~ 0.... ro 0.... 

0... 

MeTOJJ.bl a1<T11BHoro 
o6y4eH115l 

M eTOJJ.bl npo6neM-

1-1oro 06yc1eH 11 5l 

Pl-Pl 0 (.u11c1<ycc1111, no11c-

KOBble pa60Tbl, 11C-
+ + 

cne.uoBaTenoc1<11i1 

MeTO)J. 11 T. n .) 

KoMaHJJ.Ha51 pa6orn + + 
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6 IlPOI(E,[(YPbl KOHTPOJUI B PAMKAX JiAJIJlbHO-PEMTMHrOBOM CMCTEMbl 

6.1. BecoBoH: H:o3q><Jnn.i;ueHT 3HallHMOCTH MOJWJUI ()J.HCUHnJIHHbI) B paM1rnx yqefittoro nJia1-1a - 1 

B TOM "'UiCJTe, 1rn3<l><lmuuenT 31-1a 1-n1MOCTH 1.:ypcoBhIX pa60T/npoe1noB, ecJIH OHH npe11:ycMOTpeHbl 

- He rrpe;::i:ycMOTpeHO. 

6.2. Ilpoue.L1:yph1 Te1.:ymen H npoMe1KyT01u10M: arrecTal(HH no )J.Hcu1mmrne 

t.Jle1cu1m: IW3cpcpHUHeHT 3HaYHMOCTH COBOKynHblX pe3yJlbTaTOB JlelCUHOHHbl X 3aHSITHH - k Jlel\'.. =0,6 

Te1Cymasi aTTecTau11n Ha JICl\'.UH51X Cpo1m - CCMCCTp, MaKc11MaJ1bHan 

y<1e6HaSI HCACJl51 OUCHK3 B 6aJ1J1ax 

n oceu1emte Jlel<ifitil 9 ceM., l-8He;::i:. 20 
!<o1-1mpoJ1bNGfl pa6oma 1 9 ceM., 3 He;::i:. 20 
!<o1-1mpoJ1bNGfl p a6oma 2 9 ceM. , 5 He;::i:. 20 
/{011111po11bNGfl p a6oma 3 9 ceM. , 7 He;::i:. 20 
P er/J epam 9 ceM., 8-16 He;::i:. 20 
BecoBofi IC03Cl>~lllUHCHT 3HaYHMOCTH pe3yJlbTaTOB TCJCY!UCH aTTCCTaUllH no JICICUH51M - k TCIC.JICK.=0,4 

OpoMe11cyTOYHa5I aTTecTau1rn no ne1Cu1rnM - 3aYeT 

BecoBoi11rn3cl>cl>HUHCHT 31-1a•mMOCTH pe3yJlbTaTOB npoMe:11cyToY1-1oi1 aTTecTaUHH no JICJCUH51M - k npoM.JleJC.=0,6 

2. IJpa1CTHYCCKHe/ ceMHHapc1me 3aH51Tlrn: IW3cpclrnu11e1-1T 3HaYHMOCTH COBOJcynHblX pe3yJlbTaTOB npa"TH'IC-

c1rnx/ceMmrnpc1rnx 3aH51THi1 - lmpaJC. =O; 

Te1Cymasi aTTecTau1rn Ha npaiCTHYCClrnx/ceMHl-tapc1mx 3aH51TH51X Cpo1m - ceMeCTp, Ma1Cc11MaJ1hHa5I 

y<1e61-1a51 HCACJ151 oue1-11rn B 6annax 

BecoBoi1 1Co3q>qrnuHeHT 3Ha•mMOCTH pe3yJlbTaToB Te1Cymei1 aTTecTaUHH no npa1cn1Yec1mM/ceM1rnapcm1M 3aH51TH-

51M- k Te1C.npa1C.=O 

OpoMCIKYTOYHa51 aTTecTaUH51 no npainH•1ec1CHM/ceMHHapc1CHM 3aH51THSIM- HCT, 

BecoBofi 1rn3cpcp11uHe1-1T 31-1a•mMocn1 pe3yJ1hTaToB npoMell\yTOYHOi1 aTTecTau1111 no npa1n11Yec1mM/ ceMmrnpc1mM 

3aH51Tll51M- k npoM.npalC. =0 

3. Jla6opaTop1-1b1e 3aH51T1rn: 1rn3cjJCjmu1ie1-1T 31-1a•mMOCTH coB01cym1b1x pe3yJ1hTaToB na6opaTop1-1b1x 3aHHTHi1 -

k na6. =0,4 

Teicywa51 HTTCCTHUHSl Ha na6opaTOpHblX 3(}HS1THS1X Cpo1m - CCMCCTp, Maicc11MaJ1bHaH 

yye61-1aS1 HCACJISl OUCHKa B 6aJ1J1ax 

8 b1nom-iem1e 11a6opa111opNblX p a6om 9 ceM. , 9-17HeA 50 
3au1uma on1'temoe no Gb1no11Ne111-1b1M 1w 6opamop11b1M pa6omaM 9 ceM. , 9- I 7HeA 50 
BecoBoi1 ico3cjJCp1-1u1-1e1-1T 3HH'IHMOCTH pe3yJ1bTaToB Te1Cymei1 aTTecTau1111 no na6opaTopHblM 3aH51THHM- k 
TCIC.Jla6.= I 
OpoMe11cyTOYHaS1 aTTecTau11n no na6opaTopHbtM 3HH51THHM-HeT 

BecoBoi1 1rn3cjHpHUHCHT 31-1a•mMOCTH pe3ynhTHTOB npoMe11cyTOYHOi1 arrecTau111-1 no na6opaTop1-1b1M 3aH51TH51M- k 
npoM.J1a6. =O 

6.3. IlpoueLJ:ypbI Te1.:ymen H npOMC/KyTo~rnoM: aTTCCTal(HH 1.:ypcOBOH pa60Thl 

KypcOBa5I pa6orn He rrpe;::i:ycMoTpeHa 

6.4. Ko3<J><)muue11T 31-rn~rnMOCTH ceMecTpOBhIX pe3yJihTaToB ocBoemrn )J.ucuunJIHHhl 

IlopSI)J.IWBhlH HOMep CCMCCTpa no yqefiHoMy Ko3q><JmuueHT 31-rn~rnMocTu pe3yJihTa-

n Jial-IY, B IWTOPOM OCBaunaeTCSI )J,HCl.(HnJIHHa TOB OCBOCHHSI )J.HCl.(HnJIHHbl B ceMeCTpe 

CeMecTp 9 1 
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7. yqEJ>HO-METO,l(MqECKOE I1 MH<l>OPMAIJ;MOHHOE OJ>ECJIEqEHME 
,l(M CIJ;MIIJIMHbl 

7.1. Pe1rnMCHAYCMan JittTepaTypa 

7.1.1. OC1-t061-tafl Jlumepamypa 
1. Mec5IU r.A., ITereJib H.B. BBe,[(em:1e B HaHOCeI<yH.[(HYIO HMIIYJibCHyIO 3HepreTHKY l1 3ner<Tp0l-rn-

I<y. - M.: <!>MAH, 2009.- l 92c. ISBN 978-5-902622-17-8 10 3K3 
2. MarrhrrneB, K.B. J1a3epI-Ibie TexHonornH B 3JieI<TpOHHOM Marn11HOCTpoeHHl1 [3neI<TpoHI-IbIH pe

cypc] : yqe6Hoe rroco611e I K.B. Manb1rneB, 11.H. lllHraHoB. - 3neKTpOH . .[(aH. - Moc1rna : 
MfTY HM. H.3. EayMaHa, 2008. - 24 c. - Pe)KHM .[(OCTyrrn: l1ttps://c.lanbook.com/book/52327. 
- 3arn. c 3Kpar-rn. 

3. TyMaHOB, IO.I-I. ITna3MeHHhie, BhICoKoqacTOTHbie, MHKpOBOJIHOBbie H Jia3epHhie TexHonor1111 B 
XHMHKO-MeTarrnyprnqecrrnx rrpoueccax [3ne1<TpOHHhIH pecypc] I IO.I-I. TyMaHOB. - 3ne1<TpoH . 
.[(aH. - Mocrrna: <l>H3MaTJIHT, 2010. - 968 c. -Pe)KHM .[(OCTyrra: 
https://e.lanbook.corn/book/2711 . - 3arrr. c 3I<paHa. 

7.1.2 ,lJ;onoJIHHTCJibHan mnepaTypa 

<!>e.[(opoB, E.M. TexHOJIOrn5l 11 06opy.[(osam:re Jia3epHoH: 06pa60T1m. B 2 t.iacrnx. qaCTb 2 [3ner<
TpOHHbIH pecypc] : yqe6Ho-MeTO.[(Wrecr<0e rroco6He I E.M. <!>e.[(opos, I-I.A. CMHpHOBa. - 3ner<
TpoH . .[(aH. - Moc1rna: MfTY MM. H.3. EayMaHa, 2014. - 32 c. - PenmM .[(OCTyrra: 
https://e. lanbook.com/book/5 8393 . - 3arn. c 3Kpar-rn. 

2 Ky3I-IeUOB, r.n. 3JIHOI-II-Ja5l TeXHOJ10rH5l B MHI<pO- H HaHOHH.[(YCTpHH. Hepa3pyrnaro:mHe MeTO.[(bl 
KOHTpOJI5l rrpoueccoB OCa)K,[(emrn H TpaBneI-IH5l I-IaHOpa3MepHhIX rrneHoqHhIX reTepoKOMI103HUHH 
[3ner<TpOHHbIH pecypc] : yqe6J-Ioe rroco6He I r.,[(. Ky3HeUOB, A.A. CeprneHKO, C.E. CHMaI<l1H. 
- 3ner<TpOI-L .[(aH. - MocI<Ba : Ml1Cl1C, 2012. - 122 c. - PenmM .[(OCTyrra: 
https://e.lanbook.com/book/47463 . - 3arn. c 3KpaHa. 

3 <DopTOB, B.E. <l>M3m<a BbICOKMX rrnoTHOCTeH- 3HeprnH [3neKTpOHHbIH pecypc] : MOHorpacp1151 I B.E. 
<DopTOB. - 3ner<Tpo1-1. .[(aI-I. - Moc1rna : <l>H3MaTJIMT, 2013. - 712 c. - Pe)KHM .[(OCTyrra: 
https://c.lanbook.com/book/59677. - 3arn. c 3KpaHa. 

7.1.3. Me111oi>ur1ecKue pcl3pa6onum 
Yc1rnp11Te1n13JieI<TpOHOB1111x rrp11MeHeH11e B pa~11au110HHbIX TexHoJior1151x: yc1e6Hoe rroco611e 
110 Kypcy /C.10. CoKOBHl1H. - EKaTep11H6ypr: roy sno «YfTY-YD11», 2006. 

7.2. IlporpaMMHOC o6ecne'-ICHHC 

Ocp11CHh1e rraKeThI MS Office 2010 

7.3. PecypCbl HHC}>OpMaU,HOHHO-TCJICIWMMYHHH.:au,uoHHOH CCTH «lIHTCpHCT», 

Hl-H}>OpMaU,HOHHO-cnpanoqHblC H nOHCIWBblC CHCTCMbl 

1. CaifT rrpocpeccopa Cor<om-rnHa CJO. c MaTepHanaMH r<ypca (TeKCThI ner<l(HH, rrpe3eHrnu1111 neK
UMH, MCTO.[(Hqecrme yI<a3aHH51 K na6opaTopHbIM pa6oTaM, KOHTpOJibHbIC BOIIpOCbI, Jil1TepaTypa llO 
r<ypchI) B 3ner<TpOHHOH cpopMe https://cloud.mail.ru/public/qzub/72MUvY g7L 

2. f ocy.[(apcTBeHHa51 rry6JIJ1qHa51 HayqHO-TCXHHqecI<a51 6H6JIMOTeI<a 
Pe)KHM .[(OcTyrra: http://www.gpntb.ru 

3. Crr11coK 6H6JIHOTer<, .[(OCTYIIHhIX B l1HTepHeT H BX0.[(51Il(HX B rrpoeI<T «J1H6Hern 
PenmM .[(OCTyrra: http//www.valley.ru/-nicr/listrum.htm 

4. Pocc11tlcKa5I HaurrnHaJII>Ha51 6H6n110TeI<a 
Pe)KMM .[(OCTyrra: http//www.rsl.ru 

5. ITy6JrnqHa5I 3JICI<Tporrna5I 6H6n110Te1<a 
Pe)KHM .[(OCTyrra: http//www.gpntb.ru 
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6. Ett6mrnTeI<a HopManrnHo-TexHw-iec1<oi1: JIHTepaTyphI 
Pe)lrn:M .n:ocTyrra: http//www.tehlit.ru 

7. 3neKTpOHHa51 6H6JIHOTeKa HOpMaTHBHO-Texm1qecKOH .LJ:OKYMeHTaUHH 
Pe)lrn:M ,n:ocTyrra: http//www.technormativ.ru 

8. EH6JIHOTeI<a B. r. EeJIHHCKOro 
Pe)I<HM .n:ocTyrra: http:! /book. uraic.ru 

9. Ea3a H feHeparnp 06pa3oBaTeJibHhIX PecypcoB 
Pe)lrn:M .n:ocTyrra http://bigor.bmstu.ru/ 

7.4. 3Jie1npo1-11-1b1e o6pa30BaTeJibHb1e pecypchl 

3oHaJibHa5I Hayi-rna51 6tt6mroTer<a Ypc!>Y. Pe)IUIM .n:ocTyrra: http://lib.urfu.ru 

7.5. MeTO,ll,H£1ec1.:He y1rn3a1-11rn ,ll,Jin 06ria10mHxcn no ocBoenHJO ,ll,HCU:HnJIHHbI 

Pe1<0MeH,n:au;HH ,I(JI51 cTy,n:e1-ITa 

• 06513aTeJibHOe rrocew:e1-me neKUHH Be,n:yw:ero rrperro,n:aBaTen51; neKUHH - ocHOBHoe MeTo.iwqe
c1<oe PYKOBO,I(CTBO rrp11 HJyqeHHH ,I(HCUHIIJIHHbl, I-IaH6onee OIITHMaJibHblM o6pa30M CTpyr<Typttpo
BaHHOe H CKOppeI<THpOBaI-IHOe Ha COBpeMeHHblH MaTepHaJI; B JieKUHH rny601<0 H rro.n:po6HO, apry
MeHTHpoBaHO H MeTO.LJ:OJIOrHqec1rn CTporo paccMaTpHBaI-OTC51 rnaBHbie rrpo6JieMbl TeMoI; B JieKUHH 
,n:aI-OTC51 Heo6xo,n:HMbie pa3Hhie IIO,I(XO,I(bl K HCCJie,n:yeMbIM rrpo6neMaM: 

06513aTeJibHa51 rro.n:roTOBKa I( na6opaTOpHbIM pa6oTaM - BbIIIOJIHeHHe pacqeTOB ,I(J15I HX BbI
IIOJIHeHH51, HJyqeHHe Mep 6e3orracHOCTH rrpH BbIIIOJIHeHHH na6opaTOpHbIX pa6oT. 
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8. <DOH,11; OUEHO'-IHbIX CPE,LJ;CTB ,Ll;J151 nPOBE,LJ;EHII51 TEKYUJ,EH II nPOME)KY
TO'-IHOH ATTECT AUIIII no ,Ll;IICUIInJIIIHE 
8.1. KPIITEPIIII OUEHIIBAHII51 PE3YJibTATOB KOHTPOJibHO-OUEHO'-IHbIX 
MEPOnPMTIIH TEKYUJ,EH II nPOME)l{YTQqHo.fi ATTECTAUIIII no 
,LJ;IICUIInJIIIHE B P AMKAX EPC 

B paMKax EPC rrp11MeH5IIOTC5I yrnepn<neHHhie Ha 1rncllenp e Kp11Tep1111 ou;eH11BaHH5I .z:i;ocTmKeH11:H 

CTyneHTOB IIO l(a)K,[(OMY KOHTpOJ1bHO-OUeHO'-IHOMY Meporrp115ITl1IO . C11cTeMa 1<p11Tep11eB ou;eHl1BaHl15I, 

Kai< 11 rrp11 rrpoBe,[(eHl111 rrpoMen<yT0 1rno:H arrecTau;1111 no Monymo, orr11paeTC5I Ha Tp11 ypOBH5I OCBOeHl15I 

KOMIIOHeHTOB KOMIIeTeHu;11:H: rroporOBbIH, IIOBblllleHHblH, BbI COKl1H . 

KoMnoneHThl npH3HaI\'.H ypOBHH OCBOeHHH IWMilOHeHTOB IWMneTeHQHH 

IWMneTeHQHH noporoBhitt UOBhillleHHhlM BhICOl\'.HM 

3uamrn CTyneHT neM0HcTp11pyeT CTyneHT neM0HcTp11pyeT CTyneHT MmKeT caMo-

3HaHl1e-3H3KOMCTBO, 3Ha- aHaJ111Tw-1ec1rne 3HaHM5I : CT05ITeJ1bHO M3BJ1eK3Tb 

i-me-1<orr1110: y3HaeT ofo,eK- yBepeHHO BOCIIp0113B0,[(11T HOBbie 3H3Hl151 113 OI<py-

Thi, 5IBJleHl15I 11 IIOH5ITH5I, 11 IIOHl1MaeT rronyI-JeHHbie )l<aromero M11pa, TBopqe-

HaXO,[(HT B Hl1X p33JlM'-IH5I, 3HaHl15I, OTHOCl1T HX K TOH CKl1 11X 11CIIOJ1h30B3Tb 

rrp05IBJ15IeT 3H3Hl1e 11CTO'-l- 11n11 11Hoi1 1rnaccm]rn1<a- JJ:Jl5I rrp11H5ITl15I pernei-rnti 

Hl1KOB rronyqeHl15I HI-Hpop- IJ,110HHOH rpyrrrre, caMO- B HOBhIX M HecTaHnapT-

Mau;1111, MO)KeT ocymecTB- CT05ITeJ1bHO Cl1CTeMaT11- HbIX Cl1TY3UM5IX. 

J151Th caMOCT05ITeJlhHO pe- 311pyeT 11X, ycTaH3BJ111Ba-

rrponyKTMBHbie ne:HCTBl15I eT B3al1MOCB5I3H Men<ny 

Han 3HaHl15IMl1 rryTeM caMO- Hl1Ml1, rrponyKTl1BHO 

CT051TeJ1hl-IOfO BOCIIpOH3Be- rrp11MeH5IeT B 3H3KOMbIX 

neHl15111rrp11MeHeHl15I11H- C11Tya11,115IX. 

c]lopMaUM11 . 

YMeHHH CTyneHT yMeeT 1<oppe1<THO CTyneHT yMeeT caMocTo- CTyneHT yMeeT caMo-

BhIIIOJ1H51Th rrp enrr11caHHn1e 51TeJ1bHO BhIIIOJ1H51Th neti- CT051TeJ1bHO BhIIIOJlH51Tb 

nei1cTBl151 rro 11HcTpyKu;1111, CTBM51 (rrp11eMhI, orrepa- nei1CTBl15I, CB5133HHbie c 

anropMTMY B 113BeCTHOH u1111) no perneHHIO He- perneH11eM 11CCJ1e,[(OBa-

CHTya11,1111, C3MOCT051TeJlbHO CTaHnapTHbIX 3a,[(3'-I, Tpe- TeJ1bCKl1X 3a,[(a'-I , ,[(eMOH-

BblIIOJ1I-I5IeT ne:HCTBH51 no 6yrom11x Bb16opa Ha oc- cTp11pyeT TBopqecrrne 

pernei-rnIO Tl1IIOBblX 33,[(3'-I, HOBe KOM611H3JJ;l1H H3- 11CIIOJlb30BaI-me yMeHHH 

Tpe6y10m11x BhI6opa 113 BeCTHblX MeTO,[(OB, B He- ( TeXHOJ10rHH) 

'-Il1CJ1a H3BeCTHbIX MeTO,[(OB, rrpenc1<a3yeMo M3MeH5IIO-

B rrpencK33yeMO 113MeH5IIO- meH:c51 c11Tyau1111 

me:Hc51 c11Tyau1111 

Jlii'-IHOCTHbie CTyneHT MMeeT HM3KYIO CTyneHT 11MeeT Bnrpa- CTyneHT 11MeeT p33Bl1-

I\'.a'-IeCTBa MOTHBau;1110 yi-1e6HOH ,[(e51- )Kei-rny10 MOTl1BaUMIO TYIO MOTl1B3UMIO yqe6-

TeJ1bHOCTl1, rrp05IBJ15IeT 6e3- yi-1e6HOM ,[(e51TeJ1bHOCTl1, HOM 11 TpynoBOH ,[(e5I-

p33J111'-IHOe,6e30TBeTCTBeH- neMOHCTp11pyeT II0311Tl1B- TeJ1bHOCT11, IIp05IBJ15IeT 

Hoe OTHOlIIeH11e K yqe6e, Hoe OTHorneH11e I< o6yqe- HaCTOMI-Jl1BOCTb 11 yBne-

rropyqeHHOMY neny H1110 11 6ynyme:H Tpyno- '-IeHHOCTh, Tpynon10611e, 

BOM ne51TeJlbHOCTl1, rrpo- C3MOCT051TeJ1bHOCTh, 

5IBJ15IeT 3KTl1BHOCTb. rnopqecrrntl: rronxon. 

8.2. KPIITEPIIH OUEHIIBAHII.H PE3YJibTATOB nPOME)KYTQqHQH ATTECTAUHII 
nPII IICnOJib30BAHIIII HE3ABIICHMOro TECTOBOro KOHTPOJI51 

TecTHpoBaH11e B paMr<ax HTK He rrpoBOJJ:l1TC51 . 
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8.3. OIJ,EHOqHblE CPE,[(CTBA ,[(JUI IlPOBE,[(EHIUI TEKYIIJ;EM II IlPOME'./KYTOt.IHOM 
A TTECT AIJ,IIII 

8.3.1. IlpnMepHbIC 3a;.:i:aHHH ).:(JIH npOBC).:(CHHH MHHH-1\:0HTpOJibHbIX B paMI\'.aX yqefiHhIX 3aHHTHH 

1-1e npeoycMompe1-w 
8.3.2. IlpnMepHbIC IWHTpOJibHbIC 3a;.:i:a 1u1 B paMI\'.aX yqefiHhIX 3aHHTHH 

Ilpe)J,yCMOTpeHO rrpoBe.r:i:emre 3 KOHTpOJibHbIX pa6or, IIOCJie rrpoqreH11H KmK.[(bIX 4 '-IaCOB Jie1ai:11ti. B Ka)l<
)J,OH 113 KOHTpOJibHbIX 5 Bap11aHTOB ITO 2 BOIIpoca 113 rrepeqmr II. 8.3.4. 
IlpHMep KOHTpOJibHOH pa60TbI: 
KompoJibHa.sr pa6orn N21 
Bap11am 1: 

1) KJiaccmpm<au;mr pa3p5I.LJ:Hl1KOB rro r11rry )J,113Jie1<rp111<a. ,[(ocro11Hcrna 11 He.r:i:ocrnr1rn pa3rrWIHbIX Tl1-
rroB pa3p5I.[(Hl1KOB. 

2) Oco6eHHOCTH K0Hcrpy1m1111 11 pa6oTbI MOliIHbIX THp11cropOB 
Bap11mn 2: 

1) 3Jie1<rpoMexaH11qecKa.sr o6pa6oTI<a. KJiaccmp111<au;115I. Ilpmru11rrb1 pa6oTbI. 
2) Tl1Ilbl IIOJIYIIpOBO)J,Hl1KOBbIX rrpepbIBaTeJieH TOKa. Ilp11HU11Ilbl 11X pa60TbI. 

Bap11aHT 3: 
1) 3JieKrpocpm11'-recrrne MeTO.LJ:bI o6pa6onrn. KIIaccmpm<au;H5I. 
2) T11parp0Hbl. CxeMa BKIDD'ICH115I. Oco6eHHOCT11 K0Hcrpyrm1111 11 pa60TbI. 

Bap11am 4: 
1) 3Jier<rpocpmw-1ecK11e rexHoJiorn11 . ITpHHUHITbI pa6oTbI. 
2) Oco6eHHOCTH BKJ1ID'-ICHH5I 11 pa6oTbI SOS-.r:i:110.r:i:oB. 

BapirnHT 5: 
1) 3Jie1<rpo3po3110HHbie MCTO)J,bI o6pa6orrrn Marep11aJIOB. KJiaccmpm<au;115I. IlpHHUHIIhI pa6oTbI. 

YrrpaBJ15IeMbie raJOBbre pa3p5I.LJ:Hl1K11. TmibI, rrp11Hu;11rrbr pa6oTbI. 
Bap11aHT 6: 

1) 3JieKrpOHMIIYIIbCHa.sr .r:i:e311merpau;115I MarepHaJIOB. IlpHHUHIIbI pa6oTbI. OcHOBHbie rrpttMeHeHH5I. 
2) MarHHTHbie Kmo'IH. CxeMa, ocHOBHbre cooTHOIIICH115I .[(JI5I pacqera. 

8.3.3. IlpHMCpHbIC IWHTpOJibHblC I\:CHCbl 

1-1e npeoycMompeno 
8.3.4. Ilepe'-JCHb npHMCpHbIX BOnpocoB ).:(JIH 3a'ICTa 

l. 3neKTpotjrn311L1ec1rne MeTO.Ubl 06pa60TK11 MaTep11anos. Knacc11cj)l1Kau,11H . 
2. 3neKTpocjJl13HYec1rne TeXHOJIOrHl1. Ilp11HL.l,110bl pa60Tbl. 
3. 3ne1<Tp03p03HOHHb1e MeTO.Ubl 06pa60TK11 MaTep11anos. Knacc11cj)l11<au,1151 . Ilp11Hu,11nb1 pa60Tb1. 
4. 3neKTpo11MnynbCHaH .ue311HTerpau,1151 MaTep11anos. Ilp11Hu,11nb1 pa6oTbl. OcHOBHble np11MeHeH115l. 
5. 3neKTpoMexaH11ciecKaH o6pa6oTKa. Knacc11cjrn1<au,11H. Ilp11Hu,11nb1 pa60Tbl. 
6. Knacc11cjrn1<au,1151 pa3p51.UH11I<OB no T11ny .u113ne1<Tp111<a. ,ZJ,ocT011HCTBa 11 He.uocrnT1<11 pa3J1 WIHb1X T11nos 

pa3p51.UH11KOB. YnpasJ1HeMb1e ra3osb1e pa3pH.UH111<11 . T11nb1 , np11Hu,11nb1 pa6oTbl. 
7. Oco6eHHOCT11 1<0HCTpy1<u,1111 11 pa6oTbl MOLUHblX T11p11cTopos 
8. T11paTpOHbl. CxeMa B1<J110LieH115l. Oco6eHHOCTl1 1<0HcTpy1<u,1111 11 pa6oTbl. 
9. T11nb1 nonynposo.u1-1111<0Bb1X npepb1BaTenei1 TOKa. Ilp11Hu,11nb1 11x pa6oTbl. Oco6eHHOCTl1 BKJ1fOL1eH115l 11 

pa6oTbl SOS-.u110.uos. 
I 0. Marn11THb1e 1<moci11. CxeMa, ocHOBHbie cooTHoweH115l .UJIH pacLieTa. 
11. 3ne1<Tpw1ec1rni1 B3pb1B nposo.uH111<os. IloHHT11e. CxeMa. Ilp11MeHeH115l 3BI1. 
12. Ilp11MeHeH11e 3BI1 B 1<a1.1ecrne npepbIBaTenH. CxeMa B1<J1fOL1eH115l. OcHOBHb1e cnoco6b1 pacL1ern 3BI1 

.UJIH npepb1BaTenei1. 
13. 3BIT 1<a1< MeTO.U nonyc1eH115l HaHonopow1<os Mernnnos 11 01<c11;JJ,0B MeTannos. Oco6eH1-1ocT11 paccieTa 

3BIT )J,Jl51 noJ1yL1eH115l H3HOnopOWKOB MeTaJIJIOB. 

14. OcHOBHhle cxeMbl nocTpoe1-11151 ycrnHOBOK MYIT c np11MepaM11 ycTaHOBOK. IlpoMe)KYTOl!Hhie eM1<0CT-
Hb1e Ha1<on11Ten11 .UJIH MYIT. 

15. Ilna3MeHHbIH npepb1BaTeJ1b TOKa. T11nb1. CTa.u1111 pa6oTbl. Ilna3MeHHb1e nyw1rn . 
16. Ilepsw1Hb1e 1-1a1<0nwren11 3Heprn11 .UJIH MYIT. T11nb1, oc1-10BHb1e napaMeTpb1. 
17. B3pb1BHb1e pa3Mb11<aTem1 To1<a. B3pb1B1-1b1e Mr,ZJ,-pa3Mb11<aTen11 TOKa 
18. 3ne1<TpO HHo-1101-11-1b1 e Tex1-1onorn11. OcHOBHble Tl1nb1 1101-1HblX nywe1c 
19. 3ne1<Tpo1-11-1b1e nyw1rn . YcTpoi1crno. T11nb1 1<aTo.uos .UJIH 1-111x. 
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20. TepM11L1ee1<0e B03)J,eHeTB11e :rne1<TpOHHoro nyL11<a. TexHonorn11 Ha ero oeHoBe. 
21. Knaee11cjrn1<au1151 pa)J,11au110HHb1x TexHonornl-1 no T11ny npo113BOL\11Mb1x B03)J,ei1eTBl1H. Pam1au110HHa5t 

CTep11n 113aL(115l. 
22 . Pan11au110HHO-x11M11Yee1<11e TexHonorn11. OnT11M113aL(H51 napaMeTpoB nyYKa 3ne1<TpOHOB .D,n51 PT. 
23 . IV!aeewjrn1<au1151 npoMb1wneHHblX ye1<0p11Tenel-13ne1<TpoHoB. Ye1<op11Ten11 e OL\HOCj)a3HblMH TpaHecj)Op

MaTopaM11. 
24. Ye1<op11Ten11 e Tpai;ecj)opMaTOpOM Teena. PeHTreH0Be1<11e reHepaTOpb1 eep1111 MHPA. HaHoee1<yHL\Hb1e 

ye1<0p11Ten11 3ne1<TpOHOB Ha oeHoBe TpaHeq)OpMaTopa Teena. Oeo6eHHOeT11 1<0HeTpy1<u1111. 
25. Ye1<0p11Ten11 noeT051HHOro HanpmKeHl151. reoMeTp1151 11 KOHeTpyKL\1151 yeTpOHeTB BblBO)J,a nyLll<a. 
26. Kae1<a)J,Hb1e rei;epaTopb1 e eMKoeTHOH eB513blO. KoHeTpyKL\1151 L\HHaM11TpoHa. 
27. J111HeHHble ye1<0p11Ten11T11na11J1Y. Jl11HeHHble 11HL\YKL\110HHblH ye1<op11TeJ111 - JIJ1Y. 
28 . TIJ1a3MeHHo-x11Mw1ee1<11e TexHonorn11. MeTOL\bl nonyL1eH115t xono.D,HOH nna3Mbl. 
29. Ona3MOTpOHbl. Ko1-1eTpy1<L\H5l. Knaerncjrn1<aL(115l. Texi;onorn11 Ha HX oeHoBe. 
30. CTna3Me1-1H b1e ye1<0p11Ten1-1 Ha oei;ose sa1<yyM1-1oro L\yroBoro pa3p51.D,a. KoHeTpyKL\HH. TexHonornH 1-1a 11x 

OeHOBe. 
31. YnpaBn5teMblH TepM05tL\ep1-1b1H e111-1Te3. <P1131-1Yee1<11e oeHOBbl. TonnHBHblH L\HKn. Marn11THoe yL\ep1<a-

1-111e nna3Mbl. Cnoeo6bl pean113au1111 . CoBpeMeHHOe eoeT051Hl1e. oe3onaeHOeTb TepM051.D,epHblX peaKTO
poB. CpaBHe~rne pea1<TopoB eHHTe3a"' neneHH51. 

32. 11MnynbeHhlH ynpaBnHeMblH TepM051.D,epHblH eHHTe3. Cnoeo6bt pea11113au111-1. CoBpeMe1-11-1oe eoeT05tH11e. 
33. MeTOL\bl 113MepeH115l Ba1<yyMa. 
34. T1-1nb1 sa1<yyMHblX HaeoeoB. MexaH1-1c1ee1rne Ba1<yyMHb1e Haeoeb1. 
35. Mone1<yn5tpHb1e "'Typ60Mone1<yn5tpHb1e Bai<yyMHble i;aeoeb1. CTpyHHble Ba1<yyM1-1b1e i;aeocb1. 
36. cPl13HKO-XHMHLfee1<11e MeTOL(bl nonyc1eHH5I Ba1<yyMa 
3 7. Jla3epb1. <f>11311yee1<11e oeHOBbl. T11nb1 na3epoB. OeHOBbl 1<0HeTpy1<u1111 na3epoB. 
38. T11nb1 MO~HblX npoMb1wneHHblX na3epoB. fa30Bb1e 11 Bono1<0HHb1e na3epb1. KoHeTpyKUHH, )J,OeTOl1H

eTBa "' He.D,oeTaTKl1. 
39. ITpoMb1wnet-1Hbte np11MeHeHHH na3epoB 

8.3.5. IlepeIJeHb np11Meptt1>1x nonpocon AJUI :nnaMe1-ia 
1-1e npeoycMompe1-w 
8.3.6. Pecypchl AIIIIM YpCl>Y, CKYJJ: YpCl>Y AJrn nponeAeHHSI TecTonoro 1rn1-npoJISI B paM1rnx 
Te1.:ymeM: H npoMe'.H\YTOIJHOH aTrecTal.JHH 
He HCITOJib3YIOTC5! 

8.3.7. Pecypcbl <1>3IIO )l,JISI npoBe)l,eHHSI He3aBHCHMOro TeCTOBOro IWHTpOJISI 
He HCITOJib3yIOTC5! 

8.3.8. lIHTeptteT-TpeHa'.IKepbI 
He HCITOJib3YIDTC5! 

8.3.9. IlpHMepttble 3a)l,aI-IHSI B COCTaBe pe<}>epaTa: 
CTy,n:eHT BhIITOJ1H5leT H 3aI.JJ,HI.JJ,aeT pecllepaT rro ,n:HCL(HITJJHHe B Btt,n:e ycTHOM rrpe3eHTaL(HH Ha ceMttHape. 

TeMa peclleparn yT0 1-nrneTC5! rrptt BhI,n:aqe 3a,n:aHH5!. 

HarrpHMep - «flpoMh1wneHHb1e np11MeHeHHH na3epoB « 

Pa6orn Ha,n: pecpepaTOM rrpe.n:rronaraeT BhmonHeHtte H pacKphITtte cne,n:yIOI.JJ,HX rro3HL(HM: 

1. TipHHL(HIThl pa60ThI H ycTpOMCTBO J1a3epa; 

2. TttrrhI na3epoB, rrpttMe1rneMbIX B rrpOMhmrneHHOCTH; 

3. 0CHOBHbie MaTepHaJlbl pecpepaTa Hero rrpe3eHTaL(HH .n:omI<HbI 6hITh H3J10)I<eHbI B COOTBeTCTBHH c 

no,n:roToBnem-rhIM H cornacoBm-IHhIM c rrperro,n:aBaTeneM rrnaHoM; 

4. Do npo.n:enaHHOM pa6oTe Heo6xo,n:HMO c.n:enaTb BhIBO.ll:hI o rrepcrreKTHBax pa3BHTH5! rrp0Mhmrnem-1h1x 

J1a3epHblX TeXHOJ10fHM. 

5. r-ra ocHoBe pecpeparn .n:enaeTC5I rrpe3eHTaL(H5! Ha 7 MHHyT. 

9. Yl-IEEHO-MATEPIIAJibHOE OEECIIEqEHIIE JJ:IICQIIIIJIIIHbI 

9.1. Cne)l,emrn 06 oc1rnrn,eHHOCTH AHCI.VlllJIHHhI cne1.111aJIH3Hponam-IhlM H Jia6opaTopnhIM 
o6opyAOBaHHeM 

Ay,n:HTop1rn, ocHaI.JJ,eHHhie MYJJhTHMe,n:ttMHhIM o6opy,n:oBaHtteM (<1>-349, <1>-182). 
Y 1-Ie6Ha5I crreuttantt3HpoBaHHa5! na6oparnpH5I ( <1>-165), ocHaI.JJ,eHHa5I: 

• COBpeMeHHbIMH umppOBbIMH OCL(HJ1J10rpacpaMH, CB5I3aHHbIMH c rrepCOHaJJhHhIMH KOMIThlOTe-
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paMH, Ha KOTOpbIX ycTaHOBJieHo ITporpaMMHOe o6ecITeqemi:e ,ZJ,mr ITepe,ZJ,aq11 11 o6pa6onrn ITO
rryqaeM11x ,ZJ,aHH11x; 
cITeu1rnrr1H11M11 cTeH,ZJ,aM11 ,ZJ,JI5! ITpoBe,ZJ,eH115! 3aH5ITHH ITO TeMaM, 1-mcrro pa6oqux MecT B rra60-
paTopm1 TaI<OBO, qT0611 06ecITeq11Barr11c1 Tpe6yeM11e ITO oxpaHe Tpy,ZJ,a ycrroBH5!, a q11crro cTy
.n:eHTOB B pa6oqe:H 6p11ra,ZJ,e Ha CTer-I,ZJ,e He ITpeB1n11arro 2 qerroBeI<. 

Yqe6Ha5! cITeu11arrH3HpoBamra5! rra6opaTOpH5! (<l>-053), ocHaw:eHHa5! : 
CITeuwarr1H1IMH CTeH,ZJ,aMH ,ZJ,JI5! ITpoBe,ZJ,eHH5! 3aH5ITHH no TeMaM, q11crro pa6oq11x MeCT B rra6opa
TopHH TaKOBO, qT0611 o6ecITe'-IHB3JIHC1 Tpe6yeM11e ITO oxpaHe Tpy,ZJ,a ycrrOBH5!, a qwcrro CTy
.[(eHTOB B pa601.1e:H 6p11ra,ZJ,e Ha CTeH,ZJ,e He ITpeB11lllarro 2 qerroBer<. 
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10. JIHCT PErHCTPAQHH H3MEHEHHM B PAI>OlJEM IlPOrPAMME ,l(IICIJJ1IlJIIIHbl 

HoMep ,I( a Ta 
fiO.LJ:IlliCb 

HoMepm1cTa Bcero JIHCTOB B OTBCTCTBCHI-IOrO 3a 

H3MCHCHHH 
npoT01rnJia 3ace- 3ace.11:a1-1n:si 1rn-

.11:a1-1n:si 1rn<J>e.LJ:pb1 <J>C.LJ:pbl 
.LJ:Ol(YMCI-ITC BI-ICCCHHC 

H3MCI-IeHHH 
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