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1 OEIUA.H XAPAKTEPMCTMKA ,UMCI(MIIJIMHbl «IIPOEKTMPOBAHME 
3JIEKTPOHHbIX IIPMEOPOB» 

Pa6oLJa5I nporpaMMa JlHCIJJnrnttHhJ cocTaB11e1-ra B cooTBeTCTBHH c <f>ellepanbI-IbIM 

rocyllapcTBeHHbIM o6pa30BaTeJlbHbIM CTaH)lapTOM BbICWero o6pa30BaHH5I 

Pe1rnH3HThl npmrn3a 

MHHHCTepcTna o6pa3onamrn 

Ko A 
H nay1rn PoccHuc1rnH: 

Ha3na1-me nanpanJiemrn/ <l>eAepau:m1 06 yTnep'.11\ACHHH 
1rnnpanJiemrn/ 

cneu:HaJihHOCTH H BBOAC B ACHCTBHe <I> roe 
cneu:1rnJihHOCTH 

BO 

,ll;aTa 
HoMep 

npmrn3a 

14.05.04 3neI<TpOHHI<a l1 aBTOMaTHI<a cpH3HLJeCI<HX 11 aBrycrn N2 1014-,[(CII 

ycTaHOBOK 2016 r. 

1.1.Tpe6onamrn I\ pe3yJihTaTaM OCBOCHHSI AHCU:HnJIHHhl 

Jibr1eHHe llHCI.J,HllJJHHbI r-iarrpaBneHO Ha cpopMM]JOBaH11e I<OMneTeHI.J,HH: 

06me1\yJI1>Typ1-11>1e 1rnMneTemou1 (OK) n cooTneTcTnHu c <Droc BO: 

cnoco6HOCTb K JlOfJllLJeCKOMY MbIWJJeHHlO, 0606me1-nno, attam:!3y, KpHTHLJeCKOMY OCMbICJJeHmO, 

CHCTeMannau.1111, rrporH0311j)OBar-nuo, IIOCTaHOBJ<e HCCJJe,[(OBaTeJJbCKl1X 3a,[(aq 11 BbI6opy rryrei1: 

HX peweHH5I (OK-9); 

cnoco6HOCTb caMOCT05ITeJJbl-IO np11MeH5ITb MeTO,[(bI I1 cpe,[(CTBa II03HaHH5I, o6yqemrn I1 

caMOKOI-1TpOJJ5I, JlJI5I rrp1106peTeHH5I HOBblX 31-IaHHH I1 yMeHl1H, B TOM lJ:HCJie B HOBbIX o6naCT5IX , 

Herrocpe,[(CTBeHI-rn He CB5I3aHI-IbIX co cc1Jepo:i1: ,[(e5ITeJJbHOCTH, pa3Bl1BaTb COL(HaJJbHble YI 

rrpoclJeCCHOHaJJhHbie KOMITeTeHII.H11, H3MeH5ITb BHll I1 xapar<Tep CBOei1: rrpocpeCCHOHaJJbl-IOH 

,ll;e5ITeJJbHOCTl1 (OK-10); 

06menpo<t>eccH0HaJibHhie 1\0MUCTCHU:HH (OIIK) B COOTBCTCTBHH c <1>roc BO: 
- crroco6HOCTb rrp11MeH5ITb MaTeMaTHLJeCI<HH arrrrapaT 11 Bbl1-IHCJJl1TeJJbHYIO Texmrny .LJ:JJ5I peweHH5I 

rrpoclJeCCHOHaJibHblX 3a,[(aLJ (OITK-2); 

npoct>eccH0HaJI1>1-11>ie 1rnMneTe11u:HH (IIK) n cooTneTcTBHH c <Droc BO: 
rrpoeKTI-la5I JJ,e5ITeJlbHOCTb: 

cnoco6I-rocTb ocyUJ,eCTBJ151Th pa3pa6oTKY TeXHJ11LJec1<0ro 3a,[(amrn, pacqfa, npoe1<T1-ry10 

rrpopa6oTKy COBpeMeHI-IhIX ycTpoi1:cTB H y3JIOB rrp116opOB, ycrnHOBOK (ITK-18); 

- crroco6HOCTb HCITOJib30BaTb HHCpOpMaII.HOHHbie TeXHOJIOfHH np11 pa3pa6on<e HOBbIX ycTaHOBOK, 

ycTpOHCTB, cnoco6HOCTb K c6opy I1 aHaJIH3Y HHCpopMau.1111 ,[(JJ5I BbI6opa 11 o60CHOBamrn 

BapHaHTOB Harrno-TeXHHLJecrrnx 11 opraHH3aI.J,110HHbIX perneHHH (ITK-19); 

- crroco6HOCTb npHMeH5ITb MeTO,[(bI onTl1MH3aII.11H, aHaJIH3a Bap11aHTOB, fIOHCI<a pewemrn 

MHOro1<p11Tep11aJlbHbIX 3a,[(alJ:, yqeTa Heonpe,[(eJieHHOCTeH np11 rrpoeI<THpOBaHl1H c ycreTOM 

Tpe6oBaHHH 6e30IIaCHOCTl1 I1 llPYrHX HOpMaTl1BHbIX llOI<yMeHTOB (ITK-20); 

AOilOJIHHTCJibHhle npo<I>eCCHOl-IaJibHble l\OMneTCHUHH (IIK,U) no npe):lJIO'.IKCHHSIM pa60TO,[\aTeJ1ei1: 
crroco6HocTb npoBOllHTb MaTeMaT11LJec1<0e MO)lem1p0Barme rrpou.eccoB 11 o6beKTOB Ha 6a3e 

CTaH,ll;apTHbTX CHCTeM aBTOMann11poBarrnoro npoe1<TH]JOBaHl15I (ITK.ZJ:-1 ); 
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1.2. Co;::i:ep~Kam1e pe3yJ11>TaToB 06r1e1-1Hn 

B pe3ynbTaTe ocBoemrn ,ll,HCIU:IrIJIHHbI cTy,ll,eHT ,ll,OmI<eH : 

31rnT1>: 
MaTepHaJibl 3JieI<TpOHHOH Tex1-m1m Ii HX 3JJeI<TpocpH3Hqecrme CBOHCTBa, cpH3Ifl-Iec1rn:e OCHOBbI 

3ne1<Tpor-m1m Ha rronyrrpoBO,ll,HHI<OBbIX cTpy1<Typax; 

OCHOBHbie napaMeTpbI, xapaI<TepH3yI011JHe KOMTIOHeHTbl 3JieKTpOHHbIX cxeM, qHCJIOBbie 

3I-JaqeHH5I Ii ,ll,OTIYCKH rrapaMeTpOB KOMITOHeHTOB npH npoeKTHpoBaHHH Ii aI-IaJII13e 

pa6orncnoco6ttocTH 3ne1<TpOI-IHbIX y3noB; 

cxeMOTeXHW-rec1me pernemrn THTIOBbIX aHaJIOfOBblX H um}lpOBbIX 3JieI<TpOHHbIX ycTpOHCTB l1 

y3non, 1-rnH6onee ycToii:qHBhIX I< B03,ll,ei1cTBHio np01-nmmo11Jei1 pa,ll,Hau1m, r<pHTep1111 non6opa 

3JreMeHTOB ,ll,JI51 HX peam13auim ; 

oco6eHI-IOCTH ynpaBJieHH51 3JieKT]JOT-THbIMH I<OMJ10HeI-ITaMH, pa60TaI011JHMH c HCI10Jib30BaI-rneM 

OCHOBHbIX 11 HeOCHOBHbIX HOCl1TeJieH 3ap51na (H3); 
rrapaMeTpbI BOJibTaMrrepHbIX xapar<TepHCTHK (BAX) rronynpOBO,ll,HHKOBbIX I<OMTIOHeHTOB B 

cocrnBe Tl1IIOBbIX 3Jier<TpOHHbIX y3JIOB Ha 6Hrron51pHbIX H MOD cTpy1<Typax; 

OCHOBHbie 3TaI1bI H co.n:ep)KaI-rne pa6oT no rrpoeKTHpOBaI-IHI-0 3JieI<TpOHHOH arrrrapaTypbl B qacnI 

C03,Uamrn crreuIIaJIH3HpOBaHI-IbIX ycTpOHCTB Ii rrpH6opoB c ,ll,eTeI<TopaMH HOHH3Hpy1-011JHX 

mnyqeHHH CDJ111); 
OCHOBHbie rrapaMeTpbI 11 CBOHCTBa npHMeirneMbIX 3JieI<TpOHHblX I<OMITOHeHTOB, oco6eHI-IOCTII H 

Kp1nepHH HX BbI6opa ,UJI51 KOHKpeTHbIX ycJIOBIIH Ii npmrna):(HbIX 3a.n:aq; 

THTIOBbie cxeMbI o6pa60Tim CiffHaJIOB B H3MepHTeJibHOM TpaI<Te c ):(1111; 
COCTaB arrrrapaTypbI ):(Jl51 aMITJIHTY,UHbIX II BpeMeHHbIX H3MepeHHH c ):(1111; 
OCHOBHbie 3aKOHOMepHOCTH B3aHMOCB513H CHI'HaJIOB TOI<a Ii HarrpmrceHmI B 3JieI<TpWieCI<HX Ii 

MIIICp03JieKTpOHHbIX uen5IX II ycTpOHCTBax c .n:a:rcnmaMH-rrpeo6pa30BaTeJI5IMH OCHOBHbIX 

CpH3WieCKHX BeJIIIcIIIH. 

Y MCTb: 

npIIMeH5JTb I-Ia npaKTHKe TeopeTw1ec1rne 3HaHII5I 0 cxeMHblX nocTpoeHH51X THflOBb!X 

ar-ranoronhix H HMIIYJibCHbIX y3non 11 ycTpolicrn rryreM npone,zxeHH51 HmI<eHepHbIX pacLreToB H 

ouenorc 11x napaMeTpoB; 

a1-rasm3HpoBaTb rrorpernHOCTH H oum6rm H3MepeHH5I 3JieI<Tpw-iecKHX rrapaMeTpoB aHanorom:,rx 

Y3JIOB Ha OCI-IOBe TeXHHqec1mx ,UaI-IHbIX 3JieI<TpOHHbIX KOMITOHeHTOB; 

BbI6HpaTb :rner<TpOHHbie KOMITOHeHTbI c OIITHMaJibHbIMH xapar<TepHCTHI<aMII Ha 3TaI1e 

rrpoeKTHpOBaHII51 cxeM o6pa60TI<II H3MepHTeJlbHbIX CHI'HaJIOB c 3a,UaHHOH TOLIHOCTbI-0 HJIH 

,ll,OIIYCTHMOH norpernHOCTbI-O; 

HCI10Jlb30BaTb MaTeMaTw-recrrn:e MeTO):(bI B TeXHHqec1rnx rrpHJI0)l(eHH5IX; 

OTCJie)l<HBaTb B3aHMOCB513b rrapaMeTpOB 3JieKTJJOHHbIX KOMITOHeHTOB, aI-IaJIOI'OBblX l1 

nor11qec1rn:x Y3JIOB II ycTpolicTB c napaMeTpaMH OTKa30B cpyHKUHOHaJibHO 3aKow1em1brx 

3JieI<TpOHHbIX cxeM; 

IIOJib30BaTbC5I MeTO,ll,aMH, 3JieI<TpOHHbIMII H MaTeMaTWieCI<HMII MO):(eJI5IMH pacLJeTa CTerrenvr 

HOHII3aumr Be11JeCTBa II o6pmoBamrn cno6o.JJ:HbIX H3; 
aHaJIH3vrponaTb pa6oTy 3Jie1<Tpom1bIX KOMIIOHeHTOB, y3noB H ycTpolicTB c 11crronb30Bai-meM 

CTarn Lfecrmx 11 nm-raMHl!eCI<IIX norpernI-IOCTeH COCTaBJI5Il-011JIIX 3JieMeHTOB; 

BJJa;::i:eTh: 

Bna,I1.eTb HmKeHepHbIMII pac'-IeTaMII 3ner<Tpwrec1mx rrapaMeTpoB Y3JIOB H ycTpolicTB o6pa6onrn: 

CHI'HaJIOB ,zxeTeI<TOpOB H3Jiyc_JeH11i1; 

HMeTb npe.n:cTaBJieHIIe 0 B3aHMOCB5I3II rrapaMeTpOB H CBOHCTB 3JieI<TpOHHbIX KOMTIOHeHTOB I1 

HCI10Jib3yeMbIX MeTO,Il.OB I10CTpoeHII5I THTIOBbIX cxeM o6pa60TI<H CHrHaJIOB c KOHeLJHblMH 

rrapaMeTpaMH HJIH xapm<TepHCTHI<aMH rrpoeI<TttpyeMblX ycTpOHCTB. 

OIIbITOM HCTIOJib30BaHH51 1-rayc-rno-TeXHHLJecrcoli rrepHO,ll,HKH B rrpoqJeCCIIOHaJibHOH cc)Jepe. 

3 



1.3. MecTo Jl.HCUHllJIHHLI n cTpy1n·ypc o6pa30BaTCJ1LHoJ:'1 nporpaMMLI 

1. llpepeKBH3HTbl <1>H3Ht.iecrrne ocHOBhI 3JieI<Tpm-rnoH: TexHHI<IL CxeMoTexm1Ka 

ananoroBhrx ycrpoH:crn. UmppoB.&re 11 HMnynhCHhTe 

yCTpoH:crna. MeTO.lJ:hI 11 ycTpoH:crna .neTer<T11poBaHH5l 

H3Jiy<-IeHHM. 5I.nepHa5l 3JieI<TpOHHKa 

2. KopeKBH3HThI* MeTO.lJ:bI H CHCTeMhI pa.n110MeTpHH H .D:03HMeTpHH H3JIY'-IeHHM. 

OcHOBbI o6ecnet.ieHH5l 6e3onacHOCTH cp11311t.iec1rnx ycTaHOBOK. 

,.Q11arHocnn<a 11 ycTpm-re1-rne OTKa30B cpH3H'Iecrmx ycTaHOBOK. 

Pa.n11au110HHOe B03.D:eHCTBHe HOHH3Hpy10m11x H3JiyqeHHM Ha 

3ner<TpOHHbie r<OMnoHeHTbI np116ophr 11 KOMnner<chr. MeTO.D:bI 11 

cpe.ncrna o6Hapy)I<eHH5l .neJI5IW.HXC5l MaTep11anoB. 

3. llocTper<BH3HTbI* llpe.n.nHnJIOMHa5I npar<THI<a. Bhmycrrna5l I<Banmlm1<au110H1-rn5l 

pa6orn 

1.4. 06'LCM (TPYJl.OCMKOCTh) )J,HCUJHIJHIHLJ (0'-IHa5l cpopMa 06r1eHH5I) 

Pacn petleJleH ue 

0frLCM )J,HCU:HilJIHHLJ o6beMa tlHCUHnJll·IHbl 
no ceMeCTPaM ('-lac.) 

BH)J,bl r1c6HOH pa60TLI, ~>OpMLI IWHTpOJI.H Bcero, B T.lf. 

'-IaC. KOHTaKTHa5l 9 
pa6ora (t.iac.) 

AyJ1.HTOpHL1c JaH.HTH.H, •me. 17 17 17 

J1eI<I~HH, 1.rnc. - - -
llpar<Twrecrme 3aH5ITH5I, t.iac. 17 17 17 
J1a6opaTOpHbie pa6oTbI, t.iac. - - -
CaMOCTO.HTCJILHa.H pa6oTa CTYJl.CHTOB, n1.:J1101rnn 

51 2,55 51 
BCC BH)J,LJ Te1.:ymeu aTTCCTaUHH, 1 IaC. 

IlpOMC'.II\YT01.flrn.H aTTCCTaUHSJ 4 4,25 3a11eT, 4 

06u~an TPYJl.OCMl\:OCTL no r1e6HOMY nJiaHy, '-IaC. 72 23,8 72 
06masi TJlYJl.OCMIWCTL no r1e61-10My nmmy, 3.C. 2 2 

1.5.KpaTirne OflHCaHHC (airn0Tau1rn) )J,HCUHilJIHIILI 

U,enhlO .D:HCUHnJlHHbI 5IBJI5IeTC5l H3y'-leHHe npHHUHnOB .neMCTBH5l, xapar<TepHCTHK, oco6eHHOCTei1 

CTpyr<TypbI H cxeMOTeXHHKH npm<Twrecrrnx cxeM o6pa6oTI<H CMrHaJIOB c .neTeI<TOpOB MOHH3HpYJOW.MX 

H3JlYLfeI-IHM (,.Ql1l1) H .npyrnx H3MepHTeJI.bHh1X .naTl.J:MKOB. KoHTpOJib H H3MepeHMe OCHOBHhIX 

napaMeTpOB 3JieKTpOHHhIX ycTpOHCTB Henocpe.D:CTBeHI-10 B npouecce .neTeKTHpOBaHM5l H3JIYLfeHHt'r H 

Mo.nen11poBaHH5l CiffHanoB H3MepHTeJihHhIMH reHepaTopaMH. BhmomreHHe pac'-reTa napaMeTpoB 

c11rHana .D:J15l OT.D:eJihHhIX TMnOBbIX y3noB M3MepHTeJ1.&Horo Tpm<Ta. 

llpe.ncTaBJleHhI CHCTeMaTH3MpOBaHI-IbTe 3HaHH5l no 3Jier<TpOHMI<e ycTpOHCTB, BI<JII01.Ja1om11e 

CBe.nemrn no 3JleMeHTHOH 6a3e, OCHOBaJ\11 TeOpMM o6pa6onm aHaJIOfOBbIX CHfHaJIOB, umllpO

m-ranorOBbIX H aHanoro-umppoBbJX npeo6pa3oBaTenei1, reHepaTopoB c 3a.naHHbIMM rrapaMeTpaMM, 

BX0.[(51W.HM B COCTaB 3JlercrpOHl-lbIX ycTpOHCTB lI CMCTeM, CB5l3aHHbIX c o6pa60TI<OM CHrHaJIOB c ,.Ql1l1 H 

H3BJre'-1er-rn.eM co.nep)I<aW.ei1c51 B HHX HHC])OpMau11H. PaccMoTpeHbT npHHIIHIThI .neH:crn1151 cnmr<HbIX 

ycTpOHCTB, OCHOBaJ-LHbIX Ha rrpHMeHeHHH nonynpOBO.D:HHKOBblX np116opoB M HHTerpaJlbI-LblX 
MHKpocxeM. 

Co.nep)KaJ-rne .D:HCUH11JlMHhI HanpasneHo Ha, npoe1CTapoBaH11e 3Jier<TpOHHoro rrp116opHoro 

KOMnneI<ca 111111 yCTpoitcTBa, c np11MeHei-meM r<oToporo B03MO)]<Ha peam:13aum1 cpH3l1'-Iec1<0ro 
3r<cnep11MeHTa mrn TexHonorHLiecrwro npouecca. 
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KoJJ. 
pa3JJ.eJion 

H TCM 

Pl 

P2 

P3 

P4 

PS 

2 COJJ:EPiKAHIIE JJ:lICQIIIlJIIIHbl 

Pa3Ae11, reMa 
JJ. H CIJJIUJIH H hi 

M3y'-IeI-rne yi-re6Hoi1, 
I-Iay<-IHO-TeXH!1'-Iec1<0i1, 

en paBOLll-!OM 
n11TepaTypb1 11 
Texr-111 qecrrn:x 

OilHCaHHH rrp116opOB H 

AHaJHI3 3a,n:aHl15! c ueJTbIO pa3pa6onrn OTITMMaJTbJ-JOH 
CTpyKryp1r npoeKTHpyeMOfO ycTpoi1crna 11J111 CHCTeM bI 
06pa60TK11 c11nranoB. Bb16op cp11311i.1eCKo:i1 11 3ne1<Tpor-rnoi1 
MO.[(eJTH rrpouecca o6pa60TKl1 CHfJ-JaJIOB, .[l,OCTaTOLJHOH .[l,JI5! 
,n:oCTmJ<eHH5I uen11 npoer<Ta. Bhr6op 11n11 pa3pa6oma 
cTpyKTyp11 arrnapaTHbIX cpe.n:crn 06pa60Tr<11 c11rr-ranoB 

:meI<TpOHHbIX .[l,OCTaTO'-IHblX .[l,JUI ;:i:ocnnI<emrn TeXHH'-IeCI<HX 
KOMilOHeHTOB rro TeMe xapar<TepHCTHK, rrpe;:i:ycMOTpeHHbIX 3a;:i:ai-rneM. 
KypcoBoro rrpoe1<Ta. 

<!>op My n11 po Bar-me 
OCHOBHbIX 

TeXHHl.feCI<HX 
Tpe60Bam1i1 r< 

COCTaBI-IbIM 
:mer<TpOHI-IbIM y3naM 
pa3 pa6aTbrnaeM oro 

yCTpoi1crna 

Bb16op armapaTHhrx 
11/11n11 rrporpaMMHblX 
cpe;:i:crn 11 crroco6oB 

B3aHMO,n:ei1CTBH5I 
y3noB ycTpoticrna ;:i:n5I 

Ml1HHMH3au;1rn 
BJTl151HH51 BHelllHHX H 
BHyTpem-mx DOMex 

Pa3pa6oma o6me:i1 
3JTer<TpH'-IeCI<O i1 

rrpHHUl1ITl1aJlbHOH 
cxeMbI 11 

Heo6xo;:i:mvroro 
rrporpaMMHoro 
o6ecneLieHH51. 

Attam13 mrn 
pa3pa6oma MeTO,n:mrn 
ttana;:i:1m ycTpoi1crna 

tta :nane 
npe;:i:cTom11ero 
I13fOTOBJiemrn 

.n:ei1crnyromero 
Mar<eTa 11JTl1 ODbITHOro 

o6pa3ua 

AHan113 cocTaBa 11 CB5I3ei1 B3aHMo,n:ei1crnyromax 
3J1e1<Tpom-1b1x cpe;:i:crn Bb16paHHoi1 cTpyr<TypbI c yt.reTOM 11 x 
c]Jym<UHOHaJibHOH CJIO)I<HOCTl1, 3a,n:aHHbIX 3HaLJeHI-IH 
BpeMeHHbJX xapar<TepHCTHK l1 .n:onycTHMOH norpernHOCTH. 
Pa3pa6oTKa cxeM0TexH11LJec1mx pellleH11i1 rro 0T,n:en1tt11M 
y3naM c rro;:i:6opoM OTITHMaJibHbIX 3JieI<TpOHHblX 
KOMDOHeHTOB (rro napaMeTpaM TO'-IHOCTH, Tpe6yeMoro 
6b!CTpO.L!,eHCTBH51, 3HeprenrLJeCI<OH 3CpcpeKTHBHOCTl1 11 
uett11) J-lJI51 11x npar<Tw1ec1<0H. pean113au1111. 
Ar-iam13 BonpocoB nepe.L!,alrn c11rr-1anoB Me)r<,n:y OT,LieJTbHbIMH 
y3naM11 ycTpOHCTBa l1Jll1 CHCTeMbl, BbJ.Ll,eJT5151 oco6o ycJTOBl15I 
cornacoBamrn HCTO'-IHHKOB l1 np11eMHHKOB CHfHaJIOB no 
napaMeTpaM Harpy30'-IHOH cnoco6HOCTH, ,LIHaTia30I-IY 
H3MetteHtt51 3Jie1<TpHLiec1mx xapar<TepttCTHK. Bbl.Ll,eJieH11e 
Y3JIOB 11n11 3neI<TpoHtt11x r<ac1<a,n:oB LJYBCTBHTeJibHbIX K 
rrpoHHKHOBeHmo 3JTer<TpOMarHHTHbIX 11 rrpOBO.[l,HbIX noMex 
B npouecce B3aHMO.Ll,eHCTBIUI. Bb16op THITOBblX 
cxeM0TeXHMLiec1rnx perne1mi1 rapaHTMpy1om11x 
BbmonneI-rne 3a,n:aHH5!. 

Pa3pa6oTKa cxeMbI 3JieI<Tpwrecr<oH. rrpttHu11n11aJibHOH B 
ycJIOBI151X B03MQ)KHOH yttmpm<aumr HCITOJlb3yeMbIX 
:mer<TpOHI-IbIX I<OMTIOI-IeHTOB ( onpas,n:aHHOe COI<pamem1e 
HOMemrnaTyp11 KOMITJieI<TyIOm11x I13.[l,eJIHH l1 
HCITOJib30BaHHe Ha1160Jiee pacrrpocTpaI-IeHHbIX 3 PM, 
npe.n:craBJ1eHHbIX B BbmycKe OTel.feCTBeHHOH 3JieMeHTHOH 
6a3bl 3JieI<TpOHHIC11), CTaH,n:apTI-lbIX 11HTepc])eHCOB 11 
nporpaMMHbIX cpe.n:crn o6pa6onrn ,n:aHI-IbIX. Tip11Mette1-111 e 
3JieMeHTI-Ioi1 6a3bl 11 CTpy1<TypttbIX pernei-rni1 , 
HarrpaBJieHHbIX Ha Ml1Hl1MH3aU:HIO 3HeprorroTpe6neHl15I rrpH 
06ecrret.1ett1111 Tpe6yeMoro 6bICTpo;:i:eH.crn1151. 

Pa3pa6on<a MeTOLi:HK Hana;:i:1rn 11/11n11 TeCTMpoBaHtt51 
arrnapaTHbIX cpe.n:crn pa6oqero MaKern npoeI<T11pyeMoro 
3Jier<Tpomrnro ycTpoH.crna. Pa3pa6on<a BcnoMoraTeJib1-11rx 
3JieI<TpOHI-IbIX cpe;:i:crn HJIH rro;:i:6op CTaH,n:apTI-IbIX 
3JieI<Tp0113Mep11TeJibHbIX 11 pa,n:HOH3Mep1neJibI-lbIX 
rrp116opos ,n:1151 corrponmK,n:eH115! pa6oqero MaKern 11n11 
OITbITHOfO o6pa3ua. 
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P6 

Pewem1.e BorrpocoB 

:rneI<Tpo ITHTaHIUJ 

OTL(enbHbIX y3110B H 

Bcero 311e1npomrnro 

ycTpOHCTBa 

Pa3pa6oTI<a cTpyrnypoI y311a 311eKTpo1111rnmrn 

pa3pa6mhmaeMoro 311eKTpOHHoro yCTpolicrna c uenoto 

o6ecrreqemur Heo6xO,IUIMbIX ycnOBHH 3aIUHTbI OT 

rrpOBOL(HblX ITOMex, L(OITYCTl1MOro ypomrn ITYJlbCaUHH TOKa 

11 Hanpm1<eHH5! B J1HHH5!X 11HTaJ-Il15! H uerr5!X B03Bpanrnro 

TOJ<a. 06ocHOBaHHOe rrpHMeHeHHe rrpHeMa 

ran1BaH11L1ec1<0ro pa3ne11eH115! uerreli 11 11cnon13oBairne 

CTaH.ll,apTHbIX cj:>HJlbTpOB Me)J<LJ:Y OTJJ.eJ1bHblMH 

cpyHKUHOHaJ1bHbIMH y311aMH. 

3. PACilPEnE~EHMEYqEEHOrOBPEMEHM 
(no O'-rnoli cl)OpMe o6rremrn) 

3.1. PacnpeJJ:eJ1e1-rne JJ:JUI 1BrrneMon JJ:HCUHDJIHHhI ay,lJ,HTopnoH: narpy31~11 11 
1rnuTpOJihHhIX Meponpm1Tnn no pa3JJ:eJiaM JJ:Jin 01n10H: 4>opMhI ofiyqemrn 
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Ta6Jmua 3.1. 

UUbeM AlllCL\lllnn111Hbl \3a4 eA )" L 

AyA 111TOpHa5l 
CaMOCT05lTenbHa5l pa6orn: Bll!Abl , Kon1114ecTBo 111 o6b eMbl Meponp1115lrniil Pa3Aen Ail1CL\ll1nn111Hbl Harpy3Ka (Yac.) 

noArDTO 
noArOTOBKa 

BKa K u 
K ro 

KOHTpon 2:.- noAroTOBKa K ayAlllTOpHblM 8binOnHeH111e caMOCT05lTenbHblX BHeayAlllTOpH blX 
bHblM 

aTTeCTa41110 
al 3aH5lTll15lM (Yac.) pa60T (KOn i114.) HHblM 0 Meponp t- ::;;; Meponp111m cS :i: Jj 1115lTll15lM cS ro Q) 

:i: 1115lM (Yac.) 
ro 7 q 

..0 (KOnll14.) 
2:.-

~ >- c; 
Ji "' Jj t-

o~ Jj Q) :s; t- u -5 
~~ t- t- 0 Ji :s; ::;;; ::; 0 "' IO ::r . QJ Q) IO :i: ro t-

I . ro ~2 -t- t- ro ro 0. 0 
Q) ro . "" ro ro 

0. "' IO u t- .!;;: Jj t- • t-

ii 
I ci >: :s; QJ ro "' 0. ro 0 0. o ro 0 QJ c; c:; >:S: :s QJ Jj Q. 

:s; Jj QJ 7 . IO QJ >- ~ !;;: 
IO . ::;;; 

QJ Ha111Me HosaH111e pa3Aena, TeMbl 0 ::r :s; 
:i: t- t- -8- ~ . ro ro 0 t- ro ro ro Q) 

"" "" >:S: "' 0 0 ro t- 0. 0. ro 0. . .!;;: t- "' 
<:!: q J: u 0. I I 0. >- ro QJ 0 IO a; t- 0 c 0. "' <:!: 0 "" "' M Q. c:; QJ 0 ro ro ~:; 0 IO i QJ ro o "' t- t3 c IO . "' 
ro ro 0 7 t- ::: 

cS "' 0. u IO ro '"' t- 0. 0. 
ro 0 QJ 

ro ::;;; 0. Q. t- :s; ro Jl ~~ 0. 0 "" IO 0 L C :s . 0. ci co ro 0. 0 :s; - c u <:!: c 0. ~ :s :i: <:!: :s: !;;: c:; ro :s; QJ 
0. CD c; QJ ro 0. . 0 q 0 Q) 7 :s; ro Jj "' 

CD 0 ro o 0. c g ~ "' CD ::T t- QJ 0 c ro IO t- ~ ::r I 

~ ~ "' ro t- c M b a 7 ro :s; QJ ::;;; ~ >- :i: :s; '"' "" 0. ro "' 0 "" :s; 

"' "" Q) c "' I 0 c; ::T ro 0 ro c QJ 0. u "' IO I -8- ro 0 ro ro ro "' L c:; 0 L ::;;; 0 I u >- 0 ro ::;;; CD CD I ..0 c; C') "" 
0 t- Q) c:; :3 QJ 0. ro c; I Q) L QJ t- u c 7 u L I 

0.::;;; 0 0 2 
c; (') u u u u ro ro "' :s; e- u u 0 0 :s; QJ 

0 co :;f ~ :s; 
:s; 

"' ro 0. ~ Cl ID u 0. ::;;; -8- 6 0. 0. QJ ::; ~ 0 
,_.. c; <:!: ro o. >- >- u t- c ID 

IO 
0. 0 ro ro :s; 0 I L I ~ ~ co I ~ ro 

ro ro ro q 0. 0. CD t- 0 t- 0 . u I L QJ ci: QJ QJ 0. QJ ~ t-0. c:; :s; c -8- I 0. 0 c ::T QJ 0 ::;;; QJ u 7 L 
QJ QJ s c ro ro ro Q) u [l._ [l._ [l._ C') u 

ID :s; 

J: 
J;fayyeHJ.1e )"te6HOH, HayYHO-

TeXH11YeCKOH, cnpaBOYHOH Jll1TepaTy-

Pl pbl 11 TeXHl1YeCKl1X on11caH11H np1160-

pOB 11 :meKTpOHHblX KOMnOHeHTOB no 

TeMe Kypcosoro npoeKTa. 2,0 1 0 1 0 I I I 
<t:>opMyJ111posaH11e OCHOBHb!X 

P2 TeXHl1YeCKl1X Tpe60BaH11H K 

coCTaBHblM 3JJeKTpOHHblM y3JJaM 

pa.3pa6aTbrnaeMoro ycTpoi1crna 4,0 2 0 2 0 2 2 2 
Bb16op annapaTHblX 11/ 11n11 

nporpaMMHblX cpe11crn 11 cnoco6os 

P3 s3a11Mo11ei1CTBl1ll )'3JJOB yCTpoi1CTsa 

.LlJlll Ml1Hl1Ml13aU1111 BJ1115!Hl1ll 

BHeWHl1X 11 BH)'TpeHHHX noMex 4,0 2 0 2 0 2 2 2 
Pa.3pa6oTKa o6mei1 JJJeKTp11YecKoi1 

P4 np11Hu11n11aJJbHOH c xeM bl 11 Heo6xo-

1111Moro nporpaMMHoro 06ecneYeH11l! 42,0 3 0 3 0 39 3 3 36 I 
AHaJJl13 11.ijl1 pa.3pa60TKa MeT01111K11 

HaJJMK11 y cTpOHCTBa Ha 3Tane 

PS npe11cT05!wero 113roTOBJJeH115! 

11ei1CTBYIOUlero ~rnKeTa 11 ;111 

onbtTHoro o6pa.3ua 6,0 3 0 3 0 3 3 3 
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PeJJJeH11e BOnpocoB 3neKTp0 1H1TaH11H 

P6 OT!lt'n1>11b1x y3.r10B 11 Bcero 

3neKTpOHHOro ycTpOHCTBa 10,0 6 0 6 0 4 4 4 
Bcero ('lac), 6e3 y'leTa noArOTOBK~ K 

aTieCTa4~0HHblM Meponp~;;T~;;M: 68 17 0 17 0 51 15 0 15 0 0 36 0 0 0 0 0 0 0 0 36 0 0 0 

Bcero no .a.11c411nn11He ('lac.): 72 17 ~ B T.'l. npoMelK)'T04Ha;; aTiecrn4~;; 14 I 
~ 

CyMMapHb1j;j o6beM s 4acax Ha Meponp~;;rne yKa3b1saeTc;; s CTpoKe ""Beere (4ac.) 
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4 OPr AHI13Al(IUI IlP AKTJ1qECKMX 3AH5ITMH, CAMOCT05ITEJihHOH P AEOThl 11 
ATTECTAI(MM no ,ll;MCI(MilJIMHE 

4.1. Jla6opaTOf)J-(bfH npaiffHl\'.YM 

He ITpe.nycMoTpeHo 

4.2. Ilpa1nu'-1ec1rne Ja1-rnnrn 

e<i' ... BpeJVm 11a 
~ ~ .a J-foMep Q) 
0 ~ ~ TeMa Jamn1rn nposei:i:e1-rne 
~ M Cl) Jal-ISITIUI 

co:: f-< JaIUITIUI ('-Jae.) c.. 

AHamn 11cxo)l,HbIX )l,aHHbIX ITpoeKTr-roro 3a)l,amur c 
HCITOJ1b30BaHHeM HHCl)OpMaIJJ10HHbIX pecypcOB ITO 
HH)],l1Bl1)],yaJibHOH TeMe B COCTaBHbIX '!acnrx: 1 

Pl 1 - TeopeTw-recrrne rronmrceHH5I 
- CTpyr<TypbI 311e1<TpOHHbIX y3110B 11 ycTpoH:crn 
- T11ITOBbie ITpmvrepbr pea11113au1111 
- TexHwrecrrne OITHCaHH5I ITp116opoB 

2 
Bbr6op CTpyrnypr-roi1 cxeMbr 3JieKTpom-roro 1 
yCTpOHCTBa. 

P2 <l>opMy1111poBa1-rne OCHOBHbIX Texr-rwrecrrnx 
..., 

Tpe6oBaHHH K cocTaBHbIM 311e1<TpOHHbIM y311aM 1 .) 

pa3pa6aTbrnaeMoro ycTpoH:crna 

Bbr6op arrrrapaTI-IbIX 11/111111 nporpaMMHbIX cpe.n:crn l1 crroco6oB B3a11Mo.nei1:CTBH5I 
Y3JIOB YCTJJOHCTBa )l,Jl5I MHHHMH3aL(Hl1 BJ1l15II-nrn BHelllHHX H BHyTpeHHHX ITOMex 

- Bb1.n:ene1rne y3noB 11 nHHHH CB5I3H c HH3KHM 
0,5 4 ypoBJ-IeM aHaJIOfOBbIX CHfHaJIOB TOKa H 

1-rnITpmI<er-r1151 

P3 5 
- Pa3.n:e11er-r11e 311ernp11qecrrnx uerreH: ITepe,lJ;a'IH 0,5 

umjJpOBbIX H aI-IaJIOfOBblX CHrr-raJIOB 
- AHanoro-umlJPOBbie 11 umppoaHanoroBbie y311b1 

0,5 6 rrpeo6pa30BaI-Urn, HX HI-ICpopMaUHOHHOe 
o6CJI)')J<HBaI-IHe ITO J1l1Hl15IM CB5I3H 

7 
- CTaH)l.apT113aUH5I 11 11crronb30Bam1e m-rrepcpeH:coB 0,5 

HHTerpaJibHbIX cxeM (I1C) 

Pa3pa6oTKa o6mei1: 311e1<TpHLiec1<0i1: ITpHHUHITHaJibHOH cxeMbI 11 r-reo6xo.n11Moro 
ITporpaMMr-roro 06ecITeLJer-r1151: 

8 
- ,II,eneJrne I1C ITO cpyr-rKUl10I-IaJibHOMY rrpH3I-Iar<y .nmr 1 

o6pa6onrn 11 nepe.na1111 c11nranoB 
- Mcnonb30Bm-rne Tl11lOBbIX H3MepHTeJibHbIX 

1 9 ::rneKrpoH!-tbIX y3noB 11 1<acKa)l,oB no KpHTepH5IM 

P4 .nonyCTHMOH norpelllHOCTH 
- Mm-rnMH3aUH5I I-IOMemrnaTypbI KOMnneKTYJOW:HX 

10 3JieKTpo/ pa)l.110 H3)],eJIHH (3PI1) c y<-IeTOM 0,5 

BblII)'CI<a OTeLJecrneHHOI1 3JieMeHTHOH 6a3bl 
- ITpHMeHe1-me 3JieMer-rTr-roi1: 6a3bI H cTpyKTYPHbIX 

11 pellleHI1H, I-IanpaBJieHHbIX r-ra MHHHMH3aUHJO 0,5 
3HepronoTpe6nemrn npH o6ecne'-IeI-IHH 
Tpe6yeMOfO 6bICTpo.n:ei1cTBH5I 
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A1rnmu HJIH pmpa6oTKa MeTO.lU.fKH HaJia,ll,KH ycTpoi1cTBa Ha :nane rrpe,ll,CT05Illl,ero 
1nroTOBJieHH5I ,l{eHCTBYIOill,ero Mar<eTa HJIH OllbITHOro o6pmua: 

- llop5I,ll,OK H 3JiercrpOHHblH HI-ICTpyMeHTapHH 2 
PS 12 

TeCTHpoBaHHH aI-Ia.JTOroBbIX yCTpoi1cTB 

13 
- Borrpocbr pmpa6oTKH BcrroMoraTeJibHhIX cpe,ll,CTB 

1 
H nptteMoB TeCTupoBamrn 3Jier<TpoHHhIX y3noB 

P6 
Peurer-rne BonpocoB 3nernpon11TaHm1 OT,ll,eJibHhrx y3noB H Bcero 3JieKTpOHHOro 
yCTpoH:crna: 

- HcnoJib30BaHHe raJibBattw-rec1<0ro pa.3,ll,enemrn 
14 3nernp11qecrrnx u,ene:H: B H3MepttTeJibHhIX 

ycTpOHCTBax 
- cDirnbTpau1151 rrpOBO,ll,I-IbIX JIHHHM rrepe,ll,aqu TOKa H 

15 
HarrpmKeHH5I Me)r<,ll,y 3Jier<TpOHHhIMH y3naM11 

16 
- frropW-IHbie CTa6HJIH33TOpbI TOKa H HarrpmKeH115I 

3JieKTpOHHbIX rrp116opoB 

4.3. CaMOCTOfITCJih1-ran pa6oTa CTY.llCHTOB 

4.3.1. Ilpu.Mep11bttt neper1eftb meJH OoAuuuuux pa6om 

He npe,ll,ycMoTpeHo 
4.3.2. IlpuAtep1-tblll neper1e1-tb meA'L zparfmr1ec1<11x pa6om 

He rrpe,UyCMOTpeHo 

Bcero: 

4.3.3. Ilpu.11tept-tbllt neper1e11b meA'l perjJepamoa (:Jcce, 111aop11ec1mx pa6om) 
He rrpe,ll,yCMOTpetto 

4.3.4. IlpuMepllbttt neper1e1-tb meA't pacr1e11111btX pa6om (11po2pflA'IMllbtX npooy1<moa) 
He npe,ll,yCMOTpeHo 

4.3.5. · IlpuMep1-tbttt neper1e1-tb me.M pacr1e11mo-2paf/JUr1ecm1x pa6om 

He rrpe.LlyCMOTpetto 

2 

2 

2 

17 

4.3. 6. IlpuMepNaJt meAwmutw 1<_ypcoao20 npoef(fna (pa6ombt) (uuouauoyaJtbl-/020 U!lll zpynnoaow) 

llp11MepHbIH rrepei-1eHb TeM rrpoeKTHOH pa60TbI He 11ci1eprrbIBaJDilJ,HH Bcero B03MO)KHOro cne1npa 
rrp1mJia)lHblX 33,llaLI npe,llCT3BJieH HH)Ke. 

1. <!>opMHpoBaTeJib 3r<cn0Her-ru,11anhr-rhrx HMrrynhCOB. 
2. ,[(ml)(l)epemi:HaJibHbIH aMIIJIHTY,ll,HbIH )lHCKpHMHHaTop c umppOBbIM ynpaBJieI-rneM. 
3. Mas10ra6apHTHhltt HH)lHKaTOp pa,ll,HOaKTHBHOCTH. 
4. BpeMH - aMIIJIHTY.LU-IhIH npeo6pa3oBaTeJih r-ra1wceI<yH.UHOro ,ll,Ha!la.30Ha. 
5. TeMnepaTypHa5I KOMrre1-rcauu51 Marr-rnTope3HCTHBHoro .uaTLIHKa. 
7. Peryn11pyeMbIH HCTOLIHHK TOKa 3JieKTjJOMan-rnTa. 
8. 3JieKTpOMeTp c H3MepHTeJibl-IbIM corrpOTHBJieHHeM. 
9. HcTOLIHHK rrHTaHH5I 3Jier<TpocnHHHHHra. 
10. bJIOK aMIIJIHTY,ll,HOro ,ll,eTeKTHpOB3HH5I c <PArrq. 
11. MttoroI<aHaJihHoe ycTpo:HcTBO TerrJioBoro KOHTpOJI5I. 
12. CTeH,ll, .UJI5I 11ccJie,ll,onar-m51 rmopmp5I,ll,Hhrx cireTI-mI<oB 113nyqemrn. 
13 . 3ner<TpOI-!HhIH 6nor< H3Mep1ne.Jrn 3D-c1<a1-repa. 
14. JIJcTOLJHHK 1111Tamrn ,ll,Jf5I CBeTO)lHOJJ,HblX CHCTeM ocnemer-nrn. 
15. YcTpo1'1crno 6ec1<01na1cn-10ro I13Mepe1-rn51 TOKa. 

16. Mo;_:i:ym, CHHXpOHH3au111-1 ycTpoH:cTsa ynpannerrn5I BbICOKOBOJibTHhIM BhIKJII-OLiaTeJieM. 
17. l>JJOK o6pa60TKH H pernCTpau111-1 MHKpOIIHpOMeTpa. 
18. TerrnoBott 6JioK1-1poBOlJHbIH Bar<yyMMeTp. 
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19. Pa3pa6oTKa 6noKa 11epeL1,a1-IH TeJieMeTpw-Iec1<0ti 11mpopMaum1. 
20. J1a6opa:ropHhIH cTeHJJ, 11ccneJJ,OBaHm1 YBX (IT)JJ 

4.3. 7. JlpwvtepHbtu 11epei1e11b me.1111wumpoJZbl-lbtX /Ht6om 
He rrpeJJ,ycMoTpeHo 

4.3.8. IlpuMep11aJ1111e.11UtmUl((l /(OJlJlOIWUJIMOB 

He npeJJ,ycMoTper-rn 

5 COOTHOIIIEHME PA3,[(EJIOB ,[(MC[(MIJJIMHhl M 11PMMEH51EMhIX METO,[(OB M 
TEXHOJIOrHM OEY1lEHM51 

<I>opMhl y<Je6HhlX JaHSITHH H BH)J:hl y•ie61rnii pa60Thl 

(!) r;tj 

:s: ~ , f-< ,,.-.... 
I- (!) 6.. : r;tj :i 0 ctj "' ~ :s: 

~ ' ro f-< l.O E-< f-< 
l{o)J: :r: I- f-< 0... ~ ' 

ro 0 0 
ro ~ 0 0 0 0... ID l.O 
M :r: :s: l.O p:i 0 ctj ro 

A1nuou1>1e H ro 2: ' 
l.O ro f-< \0 :i 8 0... paJJ:i:eJla, ci.. ro M 

~ ( 0... 0... ro ~ ~ ro (!) 

i8 
a) 0.) -& E-< i8 TeMhl HHTepaKTHBHhle :s: :r: 0 cl. C<: (.) ~ ~ ::!" :s: :r: ro c C<: ::<: g l ro ro ::r:: 

MeTOJ:i:hI 06y<1emrn 
~ 2: 0. :i: :r: B Cl) .,Q 

)J:H Cl)IHIJlH :r: (.) 0 (l) (l) 0 s (l) I- t:: 
h; (.) I- :s: ::r (l) : I °' 0 ro 2: ro . 0 i::: 

~ 
>-. 
~ 
p:i 
::<: 
0 
t:: 
t:: 
0 t~f Hbl ~ :r' ::r:: 0... 0. (!) ~ 0... (.) ::-.c: :r' 0 (.) -& ro f-< u f-< 

(l) :s: 0 ::r:: 
I- \0 

~ ~ ~ 
ro -& 0... 

j 
(l) 

°' 0 ro 0... ::r >. ~ h; :c i:...... 
(l) (.) ::-.c: ro 0.... ~ 0. ( r;tj 

c 0.... 

MeTOLlbt a1<THB1-1oro 

06yc1et-IH51 

llpoe1<T1-1m1 pa6orn * 
06yYeHHe Ha OCI-10-

se 011b1Ta (1<ef1c- * 
Pl-P6 aHan H3, case-study) 

MeTO)J,bt npo6neM-

HOrO o6yYeHH51 

(,lJ,HCI<YCCHH, llOHC-
* 

I<OBbte pa60Tbl , 

HCCne)J,O llaTen bCI<H i1 

MeTO)J, H T.n .) 

6 JlPOIJ,E,[(YPbl KOHTPOJUI B PAMKAX EAJIJihHO-PEMTIIHrOBOM CMCTEMhI 

6.1 BecoBon 1rnJ4><lmuneuT urn•rnMOCTH MOAYJUI (.r.ncunnmrnh1) B paM1.:ax y-:1e6uoro mrnHa - 1 

B TOM '-mcne, IWJ<l><lmuneHT 3Ha 1IHMOCTH 1..:ypcoBhIX pa60T/npoe1nos, ec.llH OHH npe.r.ycMOTpe1-1b1 

- 0,7 
6 211 ,pOIJCLl,yphl TCI\'.YIUCH H npOMC~KyT01.rnoH aTTCCTaUHH no JJ,HCUHil.JlHHC 

1.Jle1cu1111: 1w:HIHl>HUlleHT 31Ul'-IHMOCTll COllOl\'.Ylll-lbl X pC3YJJbTaTOB JJCl\'.l.UIOHHblX 3aHSJTHM - 0 

Te1Cyman aTTecTauim Ha JJel\'.UllHX Cpo1rn - Ma1CCHMaJJb1-1an 

CCMeCTp, ouemca B 6annax 

r1e61-taS1 HeJJ.eJJSI 

Beconott 1wJ<bcb11u11e1-1T 31-ta•mMOCTH peJyJJhTaToB Te1Cymei1 arrecTaurm no ne1CUHS1M - O 
npoMe11\yToYHaS1 arrecTaUHSI no JJCl\'.UHSIM -11e npeoyowo111pe11a. 
Beconott 1w3clHlmu11e1-1T 31rnYHMocn1 pe3yJ1bTaToB npoMCll\yTo•rnoif aTTecTamrn no JJCl\'.UMHM - O 
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2. npaI\TH'ICCirnC/CCl\HIHHpCI\'.llC 3HHS1THSJ: I<:o3Cp<l>HUHCHT 3IIH'-IHMOCTH COBOI>:ynHbIX pC3YJJbTHTOB 

npa1nu•1ec1rnx/ceMHHapc1rnx JHHSJTHH - I 
Te1cyman aTTecTau1rn Ha npaICTH'-ICCJ\'.HX/CcMHirnpc1rnx Cpo1rn - MaiccHMHJJbHan 

3aHSJTHSIX CCMCCTp, OUCHICH B 6aJJJJHX 

y<IC6HaSJ HC)1-CJJSI 

noceU(CleMOClnb 3C/Hf/111ltii 9, 1-18 100 
BecoBoi1 IW3<l>qrnm1eHT 31-1a•IHMOCTH pe3yJJbTaTOB Te1cymei1 aTTecTaUHH no 

n p aI\TH'ICCICHM/CCl\1HHapc1mM JaHSJTHSIM- 0,4 
npoMCll\YTO'-IHHSI aTTCCTaUHSJ no npaICTH'-ICCl\'.Hl\1/CCMHl-IapCICHM 3HIUITHSIM- 3C/'tem. 

Becosofl 1co3qHlrnu11e1-1T 31-1a'-IHMOCTH pC3YJJbTaToB npoMCIKYTO'-IHOH aTTecTaunn no 

npa1nH'-ICCICHM/CCMHI-IHPCICIIM 3aHSJTH51M- 0,6 
3. Jla6opaTOJJ1Ib1e JaHSJTHSJ: 1co3cpqrnu11e1-1T 3HH'-IHMOCTH coB01cynHb1x pe3yJJbTaTOB na6opaTopHbIX 

3HH51THH -0 
Tc1cyman arrecTaUH5I Ha na6opaTop11b1x :rn1rnnrnx Cpo1n1- MaiCCHMllJlbHllSI 

CCMCCTp, OUCHICH B 6aJJJJll X 

r1e61rnn HCJ1-CJJn 

Becosofl icoJ<IHlmuHeHT JHa•rnMOCTH peJyJJbTaToB Teicymei1 a r recTau1u1 no na6opaTop1-1b1M JaHSJTHSJM 

- 0 
npoMe11\yTo•ma51 arrecTau1rn no Jrn6opaTop1tbIM J<HISJTHSJM- ne npeoyclvtomprna. 

BecoBofl 1co3cl>qmu11e1-1T 3Hll'-IHMOCTH pe3yJ1bTaTOB npoMe11\yTO'-IHOH aTTCCTaUHH no na6opaTopHbtM 

3HH51THSIM- 0 

6.3. Il lOUe)J, OMe/I~ T01HIOH aTTeCTaUHH I\'. a60Thl 

6 

Te1cyma51 ai-recTaUHSJ BblllOJJHCHHSJ icypcoBoi1 

a60TbI/n OCICTa 

Cpo1rn - ceMeCTp, 

y'-lc61-1an HCACJJSJ 

9, 15-18 

Ma.1.:c1·1MaJJbHa SJ 

OUCHICH B 6aJJJJax 

100 

BecOBOH IC03<IHIHIUllCHT npOMCll\YTO'IHOH HTTCCTHUHH Bblll0JJHCHH51 icypcOBOH pa60Tbt/npoe1na -

3HlUHThl - 0,6 

.4. K o J clHl>HUHCHT 3H3 1UIMOCTH CCMCCT JOBhlX PC3YJlhT3TOB OCBOCHHH MO)J,YJlH ()J,HCUHilJ11' IHhl) 

nopSl/HCOBbIH HOM C(J CCMCCTpll (no 1{03clHIHIUHCHT 31-IH'-IIIMOCTH pe3yJJbTHTOB OCBOCHHSI 

)"IC6110M)' rI JllHi y), B IWTOpOM OC BHHBaCTCSI )1-HCUI·lllJllHihl B CCMCCTpC 

MOa y .flh (!1-HCUHll.fllllrn) 

CeMecmp 9 I 

7. Y'-IEEHO-METOJ(M"lJECKOE M MHCl>OPMAIJ;MOHHOE OEECilEqEHME 
):(MCIJ;MilJIMHhl 

7 .1 .PeI\'.OMCH)J,YCMaH JlHTepaTypa 

7.1.1. Ocuoa1-um !lumepamypa 
1. KnaacceH K . OcHOBhI 113Meperrnit ,D:aT1mr<11 11 3JieI<TpoHHhie rrp116oph1: Y 1Ie6Hoe 

rroco611e/K.KnaacceH - 3-e 113,n:. - )J,onrorrpy.n:HhIH: J;fa.n:aTeJihCI<11i1 )J,oM «I1HTenneKrn, 2008 -
352 c. 17 3I<3 

7.1.2. J(ono!luume!lbltafl !lumepamypa 
1. ITaBJJOB B.I-I. , Honn-1 B.H. CxeMOTexr-mr<a aHanoroBhIX 3JieI<TpOHHhIX ycTpoikrn: Y1Ie6H11K 

wu1 BY30B. - 2-e H3.Ll., HCIIp. - M.: fopwrn}l JIHHH}l-TeneKoM, 2003 .-320c.:mI. 53 3K3 
2. Pa.u110Ma'rep11aJih1, pa.u110KoMnoHeI-IThI 11 3JierCTporrnrrn: Y1Ie6Hoe rroco611e/ K.C.ITeTpoB. -

CIT6.: ll11Tep. 2004. - 512 c.: HJI. 18 3K3 
3. flacw-IKOB B.B. , CopoK11H B.C. MaTep1rnnh1 3JieKTpom-10H: TexHmm: Y1Ie6. ,n:JI>I cTy,n:. BY30B no 

crreu. 3Jie1CTpom-10H: TexI-mrrn. 3-e 113.z::l .- CIT6.: I13,n:aTeJihCTBo «JlaHb», 2001 .- 368 c., 11JI. 23 
3I<3 

4. l1BaHOB-I(hiraHoB A.H. 3JierCTporrpeo6pa3oBaTeJihHhie ycTpoH:crna P3C: Yl.1e6. JJ,mr BY30B rro 
cneu. «Pa.u110Texr-mI<a». - 4-e H3.U., rrepepa6. H .uon.- M. : BhICill. IllK., 1991.- 272 c.: HJI. 97 
3K3 
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5. fipoeJ<nrpoBairne HMTIYJibCHbTX l1 u11cppOBbIX ycTpOHCTB pa.n:110TexH11qecrmx Cl1CTeM: Yqe6. 
rroco6He )J,JI5l pa)J,HOTexH. cneu. By3oB/ fio)J, pe.n:. 10.M.Ka3ap11H0Ba. - M.: BbIClllaR lllKOJia, 
1985.- 319c. , l1Jl. 77 3K3 

6. PacLieT ::>JieKTJJOHHbIX cxeM. fip11Mepb1 H 3a.n:aLJH: Y qe6. nocofore )J,JIH BY30B no cneu. ::ine1<Tpo1-r. 
Texmum [3ne1crpOHI-Iblt'! pecypc] I r.I1.I1TbIOpOBa, r.B.KopoJieB H .n:p. - M.: BbICIII. lllK., 
1987.- 335 c.; HJL - Pe)Jrn:M ;.:i;ocTyna: http://mexalib.com/view/3052. 

7. fynmKoB B.C. I11nerpaJ1bHa5! ::>Jrer<TpOHHKa B H3MepnTeJ1bHbIX ycTpoi1:crnax. - 2-e H3)J,. J1.: 
3HeproaTOMH3)J,aT, 1988. - 304c.; HJI. 19 31<3. 

8. XopOBHU n., XHJIJI Y. I1cr<yccTBO cxeMOTexmnm: B 2-x TOMax. fiep. c aHrn.-M.: MHp, 1983.
T.2. 590 C., HJI. 45 3I<3 

9. 3eJib)J,HH E.A. I1MnyJibCHbie ycTpoi1:crna Ha MHKpocxeMax: [3neI<TJJOHHbIH pecypc] M.: Pa.n;Ho 
H CB513b, 1991.-160 c.: HJI. -Penrn:M .n:ocTyna: http://mexalib.com/view/37820. 

7.1.3. Memooui1ecm1e pf13pa6onmu 
51.D;EPHA5I 3J1EKTPOHI1KA. Mern.n:w-rec1me yr<a3aHH51 I< na6opaTOpHOMY npaI<THI<yMy/ r . .n. 
BMbMaHOB - Er<aTepHH6ypr: Yp<l>Y, 2014. - 69c. 
Pe)KHM .n:ocTyna: cepBep r<acpe)J,pbr ::>Kcrrep11MeHTaJibHOH cpH3HKI1, 
\\DC\r1e6a\Be)J,bM3HOB\5J)J,epHa5r 3JfeKT]JOHI1Ka\MeTO,[(.Jia6.513 _ <D 

7.2. HporpaMMHOC 06ecnc'-1e1-mc 

OCWinclows 2003, OCWinclowsXP, OCLinux. 

7.3. PecypchI w1-Hf>0pMm_(HOHIIO-TCJic1rnMMYHHirnuno1-moH ceTH «llHTepneT», nmpopMau,nonno-
cnpaBO'-IHbIC H noHCKOBblC CHCTCMbl 

I1m}rnpMau11m-1HbIH noprnII Pocc11i1:c1<0ro aTOMI-IOro coo6w:ecrna: http://www.atomic-energy.ru 
riopTaJI HHCpOpM3UHOHHO-o6pa30BaTeJibHbIX pecypcoB: http://study.urfu.ru 
cDe,[(epaJibHbllf TIO]JTaJI «POCCHHCKOe o6pa30BaHHe»: http://www.edu.ru 
focy):(apCTBeJ-IH351ny6JHf'-IHa5111a)ILIHO-TeXI-IHqecKa51 6H6JIHOTeKa: http://www.gpntb.ru 
3oHaJibHa51 Hayr-maH for6m10Te1<a Yp<l>Y Pe)I<HM .n:ocTyrra: http://lib.urfu.ru 

7.4. 3Jie1npoHHb1e o6pa3oBaTCJihHhIC pccypcbl 

3oHaJibHa5I r-1ayLIHa5I 6116mr0Ter<a Yp<l>Y PenmM .n:ocTyrra: http://lib.urfu.ru 

7.5.McTOJJ,H'-ICCinie y1rnJaHHSl )),JUI 06rrn1omuxcn no OCBOCHHIO AHCUHflJIHHbl 

Per<oMeH,[(aUHH ,[(JUI CTy):(et-ITa 

OfonaTeJIMIOe nocemer-me KOHCYITbTaUHH Be.n:ymero npeno,[(aBaTemr; I<OHCYITbTaUHH -
ocr-roBr-roe MeTO.D:H'-1ecr<0e pyKoBo.n:crno np11 npoeKTHpoBaHHH, Ha1160Jiee orrTHMaJibHbIM 
o6pa30M CTpyr<Typ11poBaHI-IOe l1 CKOppeI<TH]JOBaHHOe Ha COBpeMeHHbIH MaTepirnJr; B 3TOM 
rrpouecce rny601<0 11 no.n:po6Ho, apryMeHTHpoBaHo 11 MeTo.n;onor11qec1m cTporo 
paccr-rnTpHBaIOTC51 rnaBHbie rrpo6JieMbI TeMbI, .[(aIOTC5I Heo6xo.n;HMbie pa3Hbie TIO.[(XO,[(bl I< 

HCCJie.n;yeMbIM rrpo6JieMaM; 

Tio.n;roTOBKa H aKTI1BHa5I pa6oTa Ha caMOCT05ITeJ1bHbIX 3aH51TH5IX. 

fio.n;roTOBI<a K rrpoeKTHJJOBaI-IHIO, Bbll10JIH51eMa51 B qaCbI caMOCT051TeJibHOH pa60TbI, BI<JIIO'-IaeT 
rrpopa6oTI<y MaTepHaJIOB JJeI<QHH rrpe,[(llJeCTBYIOW:HX yqe6HbIX r<ypcoB, peI<OMeH)J;OBamrnri 
ycre6Hoi1: IIHTepaTypbI, MaTep11anoB MeTO.[(H'-Iecrmx yr<a3aHHH. K rrpo,[(omr<eHmo BbmonHeHHIO 
rrpoer<THOH pa60Tbl CTy.n;eHT .n:onycKaeTC51 TOJibI<O npH HaJIH'-IHH Heo6XO.[(HMbIX 
rrpoMe)J<YT0 1II-IbIX paC'-IeTOB, C,[(a'-IH TeopeTnqec1<0ro MaTepHaJia H HaJIH'-IHH IIOHHMaHI15l 0 
,[(aJibHeHllJHX ,[(eHCTBH51X npoeKTH]JOBaHH51. 

l13yqe1-me per<OMeJ-f,[(yeTC5l npOBO,[(HTb rrapannenbHO c pa60TOH B cpe,[(e MO.[(eJIH}JOBaHH5l 
(CAITP rrai<eT), MaTepHaJ1bI .[(JUI ay,[(l1TOpHOH, CaMOCT05ITeJibHOH H .[(OMalllHeH pa60Tbl 
pa3Mell(eHbI B 3JieI<TpOH1-IOM BH.[(e Ha cepBepe Kacpe,[(pbl 3<D: \\DC\Yqe6a\LI;HI1Y. 
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8. <I>OH,I( Olt;EH01IHblX CPE,I(CTB ,I(JHI llPOBE,I(EHJUI TEKYllJ,EM II 
llPOMEJKYTfflJHOll ATTECT Alt;MII 110 ,I(HCit;MllJIIIHE 

8.1. KPMTEPMM Olt;EHMBAHIDI PE3YJlbTATOB KOHTPOJibHO-Olt;EHfflJHbIX 
MEPOllPMJITMll TEKYllJ,EM 11 llPOME'.>KYTfftIHOll ATTECTAQMII 110 
L(MCQMllJIIIHE B PAMKAX EPC 

B paMKax EPC np11MeH5llOTC5l yrnep)K)leHHhle Ha r<acpe,upe Kp11Tep1111 ouett11Bamrn ,uocTmI<errnH: 

CTy,ueHTOB no KmK)lOMY KOHTpOnhHo-oueHO'-IHOMY MeponpttHnuo. CttcTeMa KpttTep11eB ouer-nrnm-r115I , 

r<aK H npH npoBe)leHHH rrpoMe)f<YTO'-lHOH arrecTau1111 no MO)lym-o, on11paeTC5I Ha Tptt ypoBH5I OCBOeI-lH5I 

KOMITOHeHTOB I<OM!leTeHUHJ1: rroporOBhIH, llOBhlWeHHhlH, BhICOKHH. 

KoMnoHeHThI llpH31IaICH YPOBIUI OCBOCHHSI ICOMilOHCHTOB ICOMilCTCHUHH 

ICOMllCTCI-IUHH noporoBhlII IlOBbllllCHHbIH BblCOICHH 

3namrn CTy,LI,er-rr .[(eMOHCTpttpyeT CTy,LI,eHT ,LI,eMoHcTpMpyeT CTy ,LI,eHT MmI<eT 

3HaHHe-3I-IaKOMCTBO, aHamITH'-lecrme 3Hamur : caMOCT05ITeJibHO 

3HaI-rYJe-KOITHJO: y31-raeT yBepeHHO BOCnpOH3BO,Ll,HT H3BJ1eI<aTh HOBbre 3HaJ-IH51 

o6'beI<TbI, 5IBJ1eHH51 H 11 ITOHHMaeT nony'-leHHbie H3 Or<py)J<aI-OI11ero MHpa, 

nOH51TH51, I-IaXO)lHT B HHX 3HaHH5I, OTHOCHT HX K TOH TBOp'-IeCKH HX 

pa311H'-IH5I, np05IBmieT HJ1H HHOH HCTIOJ1b30BaTb )lJ151 

3HaHHe HCTO'-IHHKOB 1rnacc11cpm<aUHOHHOH npHH5ITH5I perneHHH B 

nonyc1eHH5I HI-!CpOpMaUHH, rpynne,caMOCT05ITeJibHO HOBbIX H HecTaH,LI,apnlblX 

Mmr<eT ocymecrnn51Th CHCTeMaTH3HpyeT HX, CHTyaUH5IX. 

caMOCT051TeJibl-TO ycTar-IaBJlHBaeT 

penpo)J.yKTHBI-lble )J.eHCTBH5I B3aHMOCB5!3H Me)I<)ly 

1-Ia)J. 3I-IaJ-IH5[MH nyreM HHMH,npo)J.yr<THBHO 

caMOCT051TeJJbHOro npttMerrneT B 3HaI<OMbIX 

BOCI1pOH3Be)leHH5I 11 cwryau115lx. 

npttMeHeHH5I HI-HpOpMaUHH. 

YMemrn CTy,LI,eHT yMeeT r<0ppeKTHO CTy)J.eHT yMeeT CTy)J.eHT yMeeT 

BbITIOJJH5ITb npe,unHCaI-IHbie CaMOCT05ITeJihHO caMOCT05ITeJibHO 

,LI,ei1crn1rn no HHCTPYKUHH, BhlTIOJ1H51Tb )J.eHCTBH5I BbITIOJIH5ITb )leHCTBmr, 

anropHTMY B H3BeCTHOH (rrp.vreMbI, onepau11tt) no CB513aHHbie c peweHHeM 

CHTyau1111 ' caMOCT05ITeJJbHO peweHHlO HeCTaH,uapTHhIX HCCJie)lOBaTeJibCKHX 

BhmomrneT )J.ettcTBH5I no 3a,uaq, Tpe6yr-omttx 3a)la'-1,)leMOHCTp11pyeT 

peweHHIO THnOBhIX 3a.naq, BbI6opa Ha OCHOBe TBOp'-IeCKOe 

Tpe6yr-om11x Bh16opa 113 KOM6ttHaUHH H3BeCTHhIX HCnOJib30BaHHe yMeHHH 

'-IHCJra H3BeCTHhIX MeTO)lOB, MeTO)J.OB, B ( TeXHOJIOrHH) 

B rrpe)J.CKa3yeMO Herrpe)J.cI<a3yeMo 

H3MeI-151IOIIIeHC5I Cl1Tyaum1 H3MeH5IIOll(eHC5I CHTyauim 

JI Hl-IHOCTHbIC CTy;_:i:e1-rT HMeeT HH3Kyr-o C-ry;_:i:e1-IT HMeeT CTy,ueHT HMeeT 

Irn'-ICCTBa MOTMBaJJ:M l·O )1Li e 6rrnH BblpmI<eI-IHYIO MOTMBaUHIO pa3BHTYIO MOTHBaUHIO 

)le}JTeJibl-IOCTH, rrp051BJI5IeT yc1e6HOH )J,e5ITeJibHOCTH, yqe6HOH H Tpy)J.OBOH 

6e3pa3JIH'-IHOe, )leMOHCTpHpyeT .ne51TeJibHOCTH, 

6e30TBeTCTBeHI-IOe IT03HTHBHOe OTHOIIIeHHe ]( npo51BJI5IeT 

OTHowei-me r< ycre6e, 06ycrer-m10 11 6y.nymei1 HaCTOH'-IHBOCTh M 

rropy'-IeHHOMY .neny Tpy.noBott ,ue51TeJibHOCTH, YBJ1e'-1eHHOCTh, 

rrp05IBJI5IeT aKTHBHOCTh. Tpy )l0JII06tte, 

caMOCT05ITeJibHOCTh, 

TBOp'-IeCl<HH 110)1.XO)J.. 

8.2. KPMTEPMM Olt;EHIIBAHIIJI PE3YJibTATOB llPOMEJKYTOl-IHOll ATTECTAit;MII 
llPM MCllOJib30BAHIIII HE3ABMCMMOro TECTOBoro KOHTPOJIJI 
TecTttpoBamre B paMKax HTK He npoBO)lHTC51. 
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8.3. 01.l;EHOLJHblE CPE)J:CTBA )J:JHI IlPOBE)J:EHM.H TEKYII.J;EM 
M IlPOME:>KYTOLJHOM A TTECT AD;MII 

8.3.1. IlpHMCJHlblC 3a)1,aHIUI )J;JHI 11pOBC)1,CHHSI IWHTJlOJlbl-lblX B paMlrnX y>-ICfiHblX 3aHHTHH 

ue npeoycMompe110 
8.3.2. flpH1'1CpHblC IWHTpOJlbl-lblC 3a)1,a'-IH B pal\!11\'.aX y>-IC6HblX 3aHSITHH 

11e npeoyc.Mompe1-10 
8.3.3. flpHMCpHblC IWHTpOJibl-lblC l\'.CUCbl 

1-te npeoyc:Mompe1-10 
8.3.4. Ilepe'-ICl-lh npHMCpHblX BOilpOCOB )1,JHI 3a'-ICTa 

1. OcHOBHb1e 3a1<0HoMep1-rocTH <pH3Hqec1<0ro 5IBJ1eHH5I HJ1H ITpouecca, ITonmKeHHoro B Ka'-recTBe 

11CTO'-II-IHI<a I1I-!(p0pMaUHl1 .[(JUI ceHCOpOB ITO 3aL(aHHIO KypcOBOfO ITpoer<Ta. 

2. Br:,16op nepBH'-IHbIX L(3Tl1YfKOB - rrpeo6pmoB3Tenei1 (IT,ZJJl) <}rn3H'-1ec1rnx BeJI11'-I11H B 

)JleI<T]JW!eC1<11e Clffl-JaJibl L(Jl5l L(eJleH l13Mepe1-nrn . 

3. OcHOBHb1e MeTpor1orn'-1ec1me x3p3 rnepHCTHKl1 IT,ZJJT H ycnoB115I 11x pe3J1H33UHH B 33,n:aJ-IHblX 

rr3paMeTpax rro .n:orrycTHMOH norpewHOCTH B ITpoeKTHbIX peweHH5IX. 

4. CxeMbI BKJIIOLiemrn ,n:aT'-IHKOB B 3J1eKTPH'-recKyI-O ueITb cpopMHpOB3HH5I H3MepHTeJibHblX 

CHfH3J10B. 

5. ITapaMeTpbr nm1ei11-10crn xap31nep11cT111<11 H3MepineJ1bHbIX ITpeo6pmoBaTeneH: cpH3Wiecrrnx 

BeJ1H'-Il1H H MaTelVIaTH'-Iec1me MOL(emr L(J151 11X OITHCaHH51. 

6. CTpy1<Typ1-ia51 cxeM3 3ne1<Tpmrnoro ycTponcrna 11 1-rn6op cpyHKUHOHaJTbHbIX y3JTOB L(JI51 

BbirIOJ1He1-nrn ycJTOBHH ITpOeKTa. 

7. l-(eneH11e 11HTerp3J1bHbIX cxeM 11 3J1eI<Tpopa,n:HOl13L(eJIHH Ha rpyITITbl ITO cpyH1<U110H3J1bHOMY 

IIpH3HaKy. 

s. THITOBbre 3ne1<TpoHHbie y3nr:,1 o6p36oTrm 3HaJioroBbIX H3Mep11TeIIbHbIX cHrHaJTOB 11 

KOJIH'IeCTBeHHa51 oueFfI<3 BHOCl1MOH ITOrpewHOCTl1 B ITpouecce H3MepeHHH. 

9. Corn3c0Barme 3JieKTpOHHbl X y3IIOB ITO ypoBH5IM Hanp5I)I<emu1 H TOI<a B pa6o'-!eM L(H3ITa30He 

31-ICl'-IeHHH c l.feTOM BbIXOL(HOfO corrpoTHBJ1eHl151 11 H3rpy30'-IHOH cnoco61-1ocT11. 

1 o. YpoBeHb rnyMoB B 3ne1<Tpom-1b1x ycTpoi1crnax, 11x 1<onwrecTBe1-rna51 ouemrn H cnoco6r:,1 

MHHl1Ml133Ul1H B npoeKTHblX peweJ-!115TX. 

I I . Br:,16op pa3p5IL(HOCTI1 AUfl B l13MepwreJ'!bHOM Tp3I<Te c r1eTOM Tpe6yeMoro 6b1cTpo.n:ei1cTBH5l, 

wyMoBbIX CBOHCTB aHanoroBblX c11rH3J!OB ff co6crnem1oro ypoBH5I rnyMoB. 

12. <l>oprvrnpoBamre '-IaCTOTHOro cneI<Tpa l13Mep11TeIIbHbIX CHTH3JIOB ITepe.n: aH3noro-umppoBbIM 

rrpeo6pa30Ba1-meM c 33.L(aHI-IbIM TeMITOM Bb16op1m. 

13. CornacoBaHHe nor11qec1rnx HHTerp3J1bHbIX cxeM B cxeMOTeXHHLJecI<oM ITpoeKTHpoBaHHH 

HMITYJJbCHbJX 1<ac1rn,n:oB, MYIIbT1m11:6paTopoB H re1-1epaTopHbIX cxeM . 

14. Bb16op 3JTeKTpOHHbIX KOMITOI-IeHTOB B ycIIOBH51X Ml1HHMH3aum1 3I-1epron0Tpe6ne1-nrn ITPH 

,L(OCTmI<eirnH Heo6xo..QHMOfO 6b1cTpo.nencTB115I l1 Tpe6yeMOH Harpy30'-IHOH CITOC06HOCTH. 

15. CrnH.n:apTHbIH 3ne1npoHHbIH HHCTpyMeHrnpHH: TecT11poBaHirn pa60LJ11x penmMoB ouerrn'-rnoro 

MaKeTa B CTaTWJeCKOM l1 L(l1H3MHqecKOM COCT05IHl15IX. 

16. Pmpa6oTI<a BCITOMOraTeJibHOfO TeCTOBOfO o6opy.noBaHl15I Ha 3Tane perynHpOBKH pa60'-IHX 

pe)l<11MOB 11 Tex1m'-1ec1<0ro KOHTpon5I y3nOB oueHo'-moro MaKeTa. 

17. BTopwrnI>1e HCTOLJHHKl1 H rrpeo6pmoBaTeJIH 3JTeI<TpoIT11TaHH5I 3ne1<TpOHHbIX ITpH6opoB, 

OCHOBHbie nap3MeTpbI 110 ypoBH5IM II)'JlbC3Ul111 TOI<a H H3npmI<eHH5I . 

18. f3JJbB3HHLfeCI<Oe ]J33,.QeJieH11e (fP) npOBOL(HblX CB5I3eH B H3MepHTeJibHbIX ycTpOHCTB3X , 

11eo6XOL(HMOCTb 11pHMeHeJ-IH51 H THilbl Y3JIOB rr. 
19. <l>HJ1bTp3Ul15I nyJibC3UI1H B uerrnx Ill1TaHI151 3JieI<TpOHHbIX KaCI<3,.QOB 11 Tl1Ilbl cpHIIbTpOB. 

8.3.5. Ilepe'-ICl-lb npHMCJlHblX BOIIJJOCOB )l,JISl '.HOaMeHa 

11e npeoycMompe1-10 
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8.3.6. PecypchI AillIM Yp<I>Y, CKYJ.( YpcI>Y Jl;Jm npone)lettun TecTonoro IWHTpOJISI B paM1rnx 
TCH:ymeil H npOMC'.11\yTo~rnoH arrecTaIJ,HH 

1-1e ucno11bJ)l10tncJt 

8.3.7. PecypcbI Cl>3fl0 JJ,Jrn nponeJJ,CHHSI HC3aBHCHMOro TCCTOBOro IWH'rpoJrn 
/-le UC/10.llb3)ll0111Cfl 

8.3.8. ll1-1TepueT-Tpe1-rn11ceph1 
1-1e UCl10flb3)ll0111Cfl 

8.3.9. flpHMepHhIC 3a)lal-llrn B COCTane ·~ypcOBOH pa60Tbl 

llp11Mepo1 3a,uaH11i1: 

I. «CUHHTHITJUIUHOHHbIH 6JIOK )J,eTeKTHpOBaHH5I raMMa H3Jiyt.IeHH5I» 
2. «MexaHH3M rrepeBoporn rpy3oB LJ:JI5I MaH11nymrTOpa». 
3. "AI-IaJIH3 cxeMOTexm1qec1rnx perneHHH ITO 06ecne1-re1-m10 OTKa30YCTOHLIHBOCTH Ha 6a3e cxeMbl 

BicmoqeHH5I Mttrcporco1npoJIJiepoB ceMei1crna TI Hercules B cooTBeTCTBHH c py1<0BOLJ:CTBOM rro 
6e3orraCHOCTH" 

4. «Pa3pa6oTKa crreKTpoMeTp11qecrcoro yc11JI11TeJI5I LJ:JI5I 6JioKa Ha1<orrneH115I Mecc6ay3poBcICoro 
cneKTIJOMeTpa». 

s. «Pa3pa6oTKa cxeMbI n11rnHH5I .i::i:ei1Tep11esol1 naMnbI». 
6. «pa3pa6onca )J,eTeKTOpa HeHTpOHOB Ha ocHoBe <D3Y Hamamatsu R580 c JTHTHH-cHnmcaTHbIM 

CUHHTHJTJI5IUHOHHblM CTeKJTOM c .i::i:o6aBJ1e1rne uepmrn. 
7. «Pa3pa6oTKa CTpy1<TypHOI1 H <l)YHICUHOI-TaJibHOH cxeMbl na6opaTopHoro CTeH)J,a l13Mepe1-nrn 

rraparvieTpOB MOIT-TpaH3HCTOpOB». 
8. "llpoeKnipOBaJ-IHe 11!-ICTpyMeHTaJlbHOro ycHJIHTemr )J,Jl5I 6eCICOHTaKTHOro H3MepHTeJJ5I TOKa Ha 

ITAMC «KoMITAC 1 +»". 

9. MATEPlIAJibHO-TEXHiflIECKOE OI>ECilEqEHlIE J.(lIC:QlIIlJilIHbl 

9.1.Cne)lCHHSI 06 OCl-IaIUCHHOCTH )lHCIJ,HilJIHHbl cneu,1ntJIH3HpOBaI-IHblM H Jia6opaTopHhlM 
o6opy)loBaHHCM 

Ay,lJ,HTOp1111, oc1-ramem-1bie MYJibTHMeLJ:HHHbIM o6opy)J,oBar-meM (<D-349, <D-182). 
Y tre6Jrn51 na6opaTOpH51 ( <D-34 7), oc1rnme1-1tta51 yqe6HoIMH cTett.i::i:aM11 11 crreu1rnn113ttposaHHbIM 

na6oparnpttbIM 06opy.i::i:oBa1-rneM. 
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10. JIHCT PErHCTPAQHH If3MEHEHHM B PAJ>OqEfi IIPOrPAMME ,I(If CQIIIIJIHHhl 

HoMep 
,I(arn 

IJO)J;UHCb 

HoMep JIHCTa npOTOH.'.OJta Bcero JIHCTOB B OTBeTCTBeHI-IOrO 3a 
H3MCHCHHH 

3acetJ;a1-111n 
3acetJ;a1nrn 

1rn<)>eApb1 
)J;OI\'.yMeHTe BHeCeHHC 

1rnc~eAph1 H3MeI-IeHHH 
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