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1. Il,eJIH H 3a,LJ;aqu ,LI;HCQHUJIHHhl 

1.1. Il,eJIH ,LI;HCQHUJIHHhl 

l(eJibiO II3yLJeHIUI .UIICUIIIIJIIIHbl 51BJI5IeTC51 rrepe,UaLJa MafiiCTpaHTaM 3HaHII:ll ITO 

IICTOpiiii pa3BIITII51 ecTeCTBeHHbiX HayK II II051BJieHII51 HOBOBBe,UeHIIll TeXHIILJeCKOfO 

CO,Uep)l(aHII51, IIX CB513ell II B3aiiMHOf0 BJIII51HII51 .Upyr Ha .Upyra. ,D:IICUIIIIJIIIHa IIpii3BaHa 

ccpopMIIpOBaTb YMeHIIe COIIOCTaBJI51Tb II aHaJIII3IIpOBaTb MHOfOLJIICJieHHbie cpaKTOpbi,. 

OIIpe,UeJI5110IUIIe pa3BIITIIe HayLJHOfO 3HaHII51 II BJIII51HIIe :noro pa3BIITII51 II CaMOfO 

HayLJHOfO 3HaHII51 Ha II051BJieHIIe IIHHOBaUIIll Ha IIpOT51)1(eHIIII MHOfOBeKOBOll IICTOpiiii 

pa3BIITII51, rrpe)I(,Ue BCero, HayKII II TeXHIIKII. 

1.2. 3a,LJ;aqu ,LI;HCQHUJIHHhl 

CcpOpMIIpOBaTb y yLJaiUIIXC51 B3fJI51LJ: Ha IICTOpiiiO pa3BIITII51 HayKII II TeXHIIKII KaK 

Ha rrpouecc, B UeJIOM, 3BOITIOUIIOHHOfO II3MeHeHII51 rrpOII3BOLJ:IITeJibHbiX CIIJI 06JUeCTBa Ha 

6a3e HayLJHbiX II 3BpiiCTIILJeCKIIX LJ:OCTII)I(eHIIll LJeJIOBeLJeCTBa; II3YLJIITb rrpouecc 

CTaHOBJieHII51 COBpeMeHHOll 3KOHOMIIKII pa3BIITbiX CTpaH KaK IIHHOBaUIIOHHOll 3KOHOMIIKII 

- 3KOHOMIIKII 3HaHIIH; ccpopMIIpOBaTb y yLJaiUIIXC51 IIOHIIMaHIIe pOITII HOBOBBe,UeHIIll B 

pa3BIITIIII 06IUeCTBa II Heo6XOLJ:IIMOCTII IIX IIOCT051HHOfO IIOIICKa BO BCeX ccpepax 

LJeJIOBeLJeCKOll ,Ue51TeJibHOCTII.; 

2. MecTO ,LI;HCQHUJIHHhl B CTPYKType oon 
,D:IICUIIIIJIIIHa «I1CTOpii51 II cpiiiTOCOcpii51 HOBOBBe,UeHIIll» (£ 1.£.1) OTHOCIITC51 K 

6a30BOll LJaCTII rrpocpeCCIIOHaJibHOfO UIIKJia 06513aTeJibHbiX LJ:IICUIIIIJIIIH. 

IIpe.urnecTBYIOIUIIMII .UIICUIIIIITIIHaMII, cpopMIIPYIOIUIIMII HaLJaiTbHbie 3HaHII51, 

51BIT51IOTC51 cne.uyiOIUIIe .UIICUIIIIITIIHbi: HayLJHO-IIccne.uoBaTeJibCKa51 pa6oTa (paccpe.u.). 

IIocrre.uyiOIUIIMII .UIICUIIIIITIIHaMII 51BIT51IOTC51: MeTo.uonorii51 HayLJHoro TBOpLieCTBa, 

KoMMepuiianii3aUII51 pe3ynhTaToB HHOKP II TexHonoriili, MapKeTIIHr IIHHOBaUIIOHHoro 

rrpo.uyKTa, IIpe.u.uiirrnoMHa51 rrpaKTIIKa. 

3. Tpe6osauuH K pe3yJihTaTaM ocsoeuuH ,LJ;HCQHDJIHHhi 

IIpouecc II3yLJeHII51 LJ:IICUIIIIJIIIHbi HarrpaBneH Ha cpopMIIpoBaHIIe cne.uyiOIUIIX 

KOMIIeTeHUIIll: 

OK-2 roTOBHOCTbiO .uelicTBOBaTb B HecTaH.uapTHhiX CIITyaUII51X, HecTII 

COUIIaJibHYIO II 3TIILJecKyiO OTBeTCTBeHHOCTb 3a rrpiiH51Tbie perneHII51; 

OIIK-3 crroco6HoCTbiO pernaTb rrpocpecciioHanbHbie 3a,UaLJII Ha ocHoBe IICTOpiiii 

II cpiiJIOCOcpiiii HOBOBBe,UeHIIll, MaTeMaTIILJeCKIIX MeTOLJ:OB II MO,UeJiell LJ:IT51 yrrpaBJieHII51 

IIHHOBaUII51MII, KOMIIbiOTepHbiX TeXHOJIOfiill B IIHHOBaUIIOHHOll ccpepe; 

B pe3yJibTaTe II3yLJeHII51 .UIICUIIIIITIIHbi cTy.UeHT .uon)l(eH: 

3H3Th OCHOBHbie IIOH51TII51, 3aKOHOMepHOCTII II MeTOLJ:bl IICCJie,UOBaHIIll HayLJHbiX, 

HayLJHO-TeXHIILJeCKIIX rrpouecCOB; 06IUIIe IICTOpiiLieCKIIe II cpiiiTOCOcpCKIIe 

3aKOHOMepHOCTII II 3Taiibl pa3BIITII51 HayKII II TeXHII-KII; KOHUeiiUIIII II MeTOLJ:bl 

cpiiiTOCOcpCKOfO o60CHOBaHII51 HOBOBBe,UeHIIH; MeTOLJ:bl Bbi51BJieHII51 IICeB,UOHa-yLJHOll 

,Ue51TeJibHOCTII, B TOM LJIICJie, KaCaiOIUeHC51 rrporH03a pa3BIITII51 HayLJHO-TeXHIILJeCKOfO 

rrporpecca 

yMeTh IIpiiMeH51Tb Ha rrpaKTIIKe IICTOpiiLieCKIIe, 

3KOHOMIILJeCKIIe 3aKOHOMepHOCTII IIH-HOBaUIIOHHOll ,Ue51TeJibHOCTII 

KOHKypeHTOCITOC06HOCTII 

BJia,LJ;eTh ITOH51TIIllHbiM arrrrapaTOM, MeTOLJ:IIKOll aHaJIII3a II OUeHKII 
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llCTOpllqecKMX cpaKTOB, 51BJieHMH, C06biTllH COBpeMeHHOCTM; yqeTOM TeH.ll:eHI(llH HayqHoro 

ll TeXHllqecKOrO pa3BllTll51 ll MaKp03KOHOMMqecKMX <PaKTOpOB B llCTOpMqeCKOM ll 

<PnnococpcKoM cpe3e pa3BMTM51 o6II(eCTBa 

4. 06'heM ,ll,HCQHUJIHHbl H BH,ll,bl yqe6HOH pa60Tbl 

06II(a51 TPY.ll:OeMKOCTh .ll:MCI(MIIJIMHhi cocTaBJI51eT 5 3aqeTHhiX e.I~:MHMI(hi M 

rrpe.I~:cTaBJieHa B Ta6JUuJ,e 4.1. 
T 6 41 T a JIMI(a - _ PY.ll:OeMKOCTh .ll:MCI(MIIJIHHhi 

N~ BM.ll:hi yqe6Ho:H: .I~:e51TenhHOCTM 1 ceMecTp Bcero E.ll:MHMI(hl 

1 JleKI(MM 8 8 qacos 

2 ITpaKTnqecKMe3aH51TM51 28 28 qacos 

3 Bcero ay.ll:MTOpHhiX 3aH51TMH 36 36 qacoB 

4 J-!3 HllX B llHTepaKTllBHOH cpopMe 14 14 qacos 

5 CaMOCT051TeJihHa51 pa6oTa 108 108 qacos 

6 Bcero (6e3 3K3aMeHa) 144 144 qacos 

7 llo.I~:rOTOBKa ll C.ll:aqa 3K3aMeHa 36 36 qacos 

8 06II(a51 TPY.ll:OeMKOCTh 180 180 qacos 

5 5 3.E 

5. Co,LJ,ep~auue ,LJ,HCQHDJIHHhi 

5.1. Pa3,LJ,eJJbi ,LJ,HCQHDJIHHhl u BH,ll,hl 3aHHTHii: 

Pa3.I~:eJihi .ll:MCI(MIIJIMHhi M BM.ll:hi 3aH51TMH rrpnBe.I~:eHhi B Ta6JIMI(e 5 .1 . 
Ta6JIMI(a 5.1 - Pa3.11:eJihi .ll:MCI(MIIJIMHhi M BM.ll:hi 3aH51TMH 

~ 
(]) 

ro 0 ::cl 
~ E-< () ::;E = 0 ro (]) 
E-< \0 ::;< ;>--. 
~ ro 0.. il:: 0.. 0 = ro >-. 
M ~ (]) ::;E = () 0.. = (]) il:: CQ 0 

N~ Ha3BaHM51 pa3.11:enos .ll:MCI(MIIJIMHhi :::r = ,.!:1 e :::.:: 1:::: ,-... 
:::.:: () (]) ro 
(]) (]) E-< il:: = ~ ::;< ~ (]) = = 0 ::;E :::r 

E-< E-< ro il:: 
:::.:: () M (]) 
ro 0 :::.:: E-< 
0.. ::;E ~ (]) 

~ ro M t::: 
u (]) ::;E 

\0 
~ '-' 

1 BBe.I~:eHne, MeTO.ll:OJiorM51 HayKn. 2 8 25 35 OK-2 OITK-' 
HcTopn51 OTKphiTM51 3 
rronyrrpoBO.ll:HMKOBhiX cso:H:cTB 

KpMcTannnqecKMX Beii(eCTB B XIX 
BeKe. 

2 XIX-XX BeK, MCTOpM51 2 6 29 37 OK-2 OITK-' 
HOBOBBe.ll:eHMH B 3 
IIOJiyrrpOBO.ll:HllKOBOH 3JieKTpOHMKe ll 

TeXHMKe .11:0 OKOHqaHM51 BTOpOH 
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3 

4 

MHpOBOH BOHHbl 

XX BeK, HCTOpH.si HOBOBBe.n:eHHH B 2 8 25 35 OK-2, OIIK-
p33BHTHH IIOJiyrrpOBO.ll:HllKOBbiX IIpH- 3 
6opOB, TpaH3HCTOpHa.si peBOJIIOD;H.si, 

HHTerpaJibHa.si peBOJIIOD;ll.si 

XX-XXI BeK, rrpo6neMhi 2 6 29 37 OK-2 OIIK-
' 

MHKp03JieKTpOHHKH Ha py6e)l(e 3 
BeKOB, HCTO-pH.si p33BHTH.si 

HaH03JieKTpOHHKH 

I1Toro 8 28 108 144 

5.2. Co,LJ;epLKauue pa3,LJ;eJioB ,LJ;ucu.unJIHHhl (no JieKU.HHM) 
Co.n:ep)l(aHHe p33.n:enoB .n:ucn;HITJIHH (ITO JieKU:H.siM) ITpHBe.n:eHo B Ta6nun:e 5.2. 

Ta6nun;a 5.2- Co.n:ep)l(aHHe p33.n:enoB .n:ucn;HITJIHH (ITo neKQH.siM) 

(!) 

::a 
::E 

,.Q (!) 
E-< ;;..-. 
u 0.. 
~ :::;: 

::E ::E 0.. 

Co.n:ep)l(aHue p33.n:enoB 
(!) 0 0 e N!:! H33BaHH.si p33.n:enoB ~ .ll:llCD;HIIJIHHbl ITO JieKD;ll.siM 
~ 

:::;: 
:::;: 
:::r ,-.... 
II: u (!) ro E-< 

:::r< (!) 
'-" t:: 

::E 
~ 

1 ceMecTp 

1 BBe.n:eHHe,MeTo.n:onorH.si MeTo.n:onorH.si HayKH, KaK 2 OK-2 ' 
HayKH. HcTopH.si OTKpbiTH.si CHCTeMa ITpHHU:HITOB ll CITOC060B OIIK-3 
ITOJiyiTpOBO.ll:HllKOBbiX CBOHCTB opraHH3aD;Hll ll BOITJIOID;eHH.si 

KpHCTaJIJilflieCKHX BeiD;eCTB B TeopeTWieCKHX ll 

XIX BeKe. 3KCITepHMeHTaJibHbiX 

HCCJie.n:oBaHHH.CTpyKTypa 

HayqHoro 3HaHH.si. MeTO.ll:hi H 

cpe.n:cTBa Hayl.moro IT03HaHH.si. 

3TW:IeCKHe HOpMbl HayKH. 

ITpHHU:HITbi H MeTO.ll:hi 

3KCITepHMeHTaJibHoro 

HCCJie.ll:OBaHH.si. 

3JieKTpOITpOBO.ll:HOCTb ll 

<j)OTOBOJibTaHqeCKHH 3<j)<j)eKT. 

ITonyiTpoBO.ll:HHKOBbiH xapaKTep 

ITpOBO.ll:HMOCTH, pa60Tbl <l>apa.n:e.si. 

Bo3HHKHOBeHHe 

3JieKTpO.ll:BH)I(yiiJ;eH CHJibl ITpH 

OCBeiD;eHHH ITOJiyiTpOBO.ll:HllKOB-
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cpOTOBOJibTalfl-IeCKHH 3cpcpeKT, 

pa6oTbi EeKKepen51. 3cpcpeKT 

BbiTip51MJieHH51 H 3cpcpeKT Xonna. 

3<PcpeKT BbiTip51MJieHH51 B 

ToqeqHOM KOHTaKTe MeTaJIJia K 

rronyrrpoBOJJ:HHKy, pa6oTbi 

EpayHa. 3cpcpeKT Xonrra, 

3KCIIepHMeHTaJibHOe 

CBHJJ:eTeJibCTBO cymeCTBOBaHH51 

IIOJIO)l(HTeJibHO 3ap51)l(eHHbiX 

HOCHTeJieH 3ap51JJ:a- Jl:blpOK. 

2 XIX-XX BeK, HCTOpH51 lliHpOKOe TeXHHqecKOe 2 OK-2 
' 

HOBOBBeJJ:eHHH B IIpHMeHeHHe IIOJiyrrpOBOJJ:HHKOB OITK-3 

IIOJiyrrpOBOJJ:HHKOBOH Jl:O KOHIIa 30- x rOJJ:OB. 1890-1900. 

3JieKTpOHHKe H TeXHHKe JJ:O Pa6oTbi A.C.ITorroBa. 

OKOHqaHH51 BTOpOH MHpOBOH YcoBeprneHCTBOBaHHe Korepepa, 

BOHHbi OTKpbiTHe ero HOBbiX 

Bblllp51MJI51IOIUHX CBOifcTB, 

rronyrrpOBOJJ:HHKOBbiH yrOJibHbiH 

ToqeqHbiH .n:eTeKTOp. 1901-1938 

r.r. - IIpHMeHeHHe pa3JIHqHbiX 

IIOJiyiipOBOJJ:HHKOB JJ:JI5I 

JJ:eTeKTHpOBaHH51, BbiTip51MJieHH51, 

ycHJieHHH,reHepa~HH 

3JieKTpHqeCKHX CHrHaJIOB, 

JJ:eMOHCTpa~H51 CBeTOJJ:HOJJ:HOrO 

3cpcpeKTa: pa60Tbl H H306peTeHH51 

Eo3e, llHKKap.n:a, ~aHBYJJ:H, 

TopHKaTa, JIHJIHeHcpenh.n:a, 

JioceBa, Xe:H:n51, I1on51 H XHJibiiia . 

. Pa3BHTHe cpH3HKH 

IIOJiyrrpOBOJJ:HHKOB H o6'b51CHeHHe 

rrpHH~HIIOB pa60Tbl · 

IIOJiyiipOBOJJ:HHKOBbiX IIpH60pOB. 

1926-1940 r.r. - o6n51CHeHHe 

IIOJiyrrpOBOJJ:HHKOBbiX CBOHCTB 

KpHCTaJIJIOB H IIpHH~HIIOB 

pa60Tbi IIOJiyiipOBOJJ:HHKOBbiX 

rrpH6opoB,TeopeTHqecKHe 

pa6oThi <I>peHKeJI51, ITa:H:epnca, 

EpHJIJII03Ha, Enoxa, BHJibCOHa, 

TaMMa, ~aBhiJJ:OBa, MoTTa, 

lliOTTKH, lliOKJIH. 0TKpbiTHe p-

n-rrepexo.n:a,pa3BHTHe 

IIOJiyrrpOBOJJ:HHKOBOH 

TeXHOJIOrHH,IIpOH3BOJJ:CTBO 
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BbiCOKO"LiaCTOTHbiX ,[(liO,[(OB ,[(JUI 

pa,n:HOJIOKa[(liH.1940- 1945 r .r. -

3KcrrepHMeHTaJibHOe OTKpbiTHe 

p-n-rrepexo,n:a, pa6oTbi OH:na H 

JiarnKapeBa. Pa3BHTHe 

TeXHOJIOrliH ITOJiy"LJeHH.SI 

BbiCOKO"LiliCTbiX repMaHHSI li 

KpeMHli51 li MeTO,[(OB liX 

nernpoBaHH51 ,n:JI51 rrony"LieHH51 n-

li p-THITOB rrpOBO,[(liMOCTli, 

pa6oTbi 3ei1Tu;a, JiapK-ropoBnu;a, 

KanarnHHKOBa n KpacnnoBa, 

CKa<j:><j:>a. Tipon3Bo,n:cTBO 

BbiCOKO"LiaCTOTHbiX repMaHHeBbiX 

li KpeMHHeBbiX TO"Lie"LIHbiX 

,[(liO,[(HbiX ,n:eTeKTOpOB ,[(JI51 HY)K,[( 

BOeHHOH pa,n:HOJIOKa[(Hli. 

3 XX BeK, HCTOpH51 I13o6peTeHne 6nrron51pHbiX H 2 OK-2 
' 

HOBOBBe,n:eHHH B pa3BliTlili ITOJieBbiX TpaH3liCTOpOB, OTIK-3 

ITOJiyrrpOBO,[(HliKOBbiX IIpli- TYHHeJibHhiX ,n:no,n:oB, cKa"LJoK B 

6opOB,TpaH3liCTOpHa51 pa3BliTlili ITOJiyrrpOBO,[(HliKOBOH 

peBOJIIO[(li51, liHTerpaJibHa51 TeXHOJIOrliH. 1946-1959 r.r. 

peBOJIIO[(li51 H3o6peTeHne TO"Lie"LIHoro 

repMaHHeBoro TpaH3HCTopa, 

KOH[(eiT[(li51 ITJIOCKOCTHOrO 

TpaH3HCTopa, pa6oThi Eap,n:nHa, 

EpaTTei1Ha, MaTape, BenKepa H 

UUoKJIH.Pa3pa6oTKa 

TpaH3HCTopoB B CCCP, pa6oTbi 

KpacnnoBa, Ma,n:o51H, Byna, 

Ty"LIKeBH"Lia, KanarnHHKOBa, 

TionoHHHa. Pa3Mell(eHne 

liCCJie,n:OBaHHH ITO KpeMHHeBOH 

rrpo6neMe B KpeMHHeBoi1 ,n:oJIHHe, 

Myp n Howe B rpyrrrre UUoKJIH. 

KpeMHHeBbie 6nrron51pHhie 

TpaH3liCTOpbi, pa60Tbi 

TaHHeH6aYMa H Tnna, co3,n:aHne 

ITOJieBoro TpaH3liCTOpa, pa60Tbi 

TernHepa. Co3,n:aHne TYHHeJihHoro 

,n:no,n:a EcaKH H KpeMHHeBhiX 

Me3aTpaH3liCTOpOB.Pa3pa60TKa 

TeXHOJIOrliH li3rOTOBJieHH51 

ITJI 0 CKO CTHbiX TpaH3li CTOpO B: 

MeTO,l(bl qoxpaJihCKOrO, «30HHOH 

ITJiaBKH», 3JieKTpOXliMH"LJeCKliH, 
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,n;M<lJ<lJy3HOHHhiH.1952-1960 r.r. 

,n:)l(.,l(aMMep - rrpopoK 

HHTerpanhHhiX cxeM, 

HHTerpanhHhie cxeMhi KHn61I II 

Ho:H:ca. Co3,n;aHIIe rrnaHapHoii 

TeXHOllOriiii: OKCII,ZJ;HOe 

MaCKIIpOBaHIIe, <!JoTOJIIITOrpaqm51, 

3IIIITaKCII51, pa60Thl 3pH1I, 

<I>porna, ,l(epp1IKa, 3H,n;piO, 

EoH,n;a. OcBoeHIIe 

IIpOMbllliJieHHOrO IIp01I3BO,ZJ;CTBa 

IIHTerpaJibHOH 3JieKTpOHHOH 

TeXHIIKII1961-1970 r.r. Haqano 

IIpOMbllliJieHHOrO IIp01I3BO,ZJ;CTBa 

IIHTerpaJibHOH 3JieKTpOHHOH 

TeXHIIKII: 

Y3Kocrre~IIaJIII31IpoBaHHa51 

anrrapaTYpa,KOCMIIqecKoe 

IIp1I60pOCTpOeHIIe, KOMIIbiOTepbl 

Ha HC. DIP-Koprryc, 

aBTOMaTII3a~II51 rreqaTHOrO 

MOHTa)l(a HC, II3Y (ROM,RAM). 

3aKoH Mypa. CAD-, EDA-

rrpoeKTIIpoBaHIIe HC. 

EhiCTpo,n;eiicTBYIO~IIe TTL-
cxeMhi Ha ,ZJ;IIO,n;ax IlloTKII, 

aHanoroBbie HC. Co3,n;aHIIe 34 

M1IKp03JieKTpOHHhiX <lJIIpMbl B 

KpeMHIIeBoii ,n;oniiHe. 

4 XX-XXI BeK, rrpo6neMhi IIpo6neMhi 2 OK-2 
' 

M1IKp03JieKTpOHIIKII Ha py6e)l(e M1IKpOMIIHIIaTIOp1I3a~IIII II OIIK-3 

BeKOB, IICTO-p1I51 pa3BIITII51 KaqecTBeHHbie II3MeHeHII51 B 

HaH03JieKTpOHIIKII M1IKp03JieKTpOHIIKe. 

IIp1IH~IIIIIIaJihHhie KaqecTBeHHhie 

II3MeHeHII51, CB513aHHhie CO 

3HaqiiTeJihHhiMII YMeHbllieHII51MII 

pa3MepoB 3JieMeHTOB HC. 

MIIHIIMaJihHO B03MO)I(Hbie 

pa3Mepbl ,ZJ;IIO,ZJ;OB II 

TpaH31ICTOpOB, o6ycJIOBJieHHbie 

aTOMHOH CTPYKTypoM: Be~eCTBa. 

l13MeHeHIIe CBOHCTB 

rronyrrpoBO,ZJ;HIIKOBhiX cTpyKTYP II 

3JieKTp1IqeCKIIX CIIrHaJIOB B 

HaHOMIIpe. KBaHTOBhie 

CTPYKTYPhi, IICTOp1I51 pa3BIITII51 

8 1509



TeXHOJIOrHH IIOJiyi.JeHH51. 

HaHOTpaH3HCTOpbi. rpacpeH, 

IIOJiyi.JeHHe B Jia6opaTOpHbiX 

YCJIOBH51X, pa60Tbi reH.Ma H 

HoBocenoBa. 0,ll,HOCJIOHHbiH 11 

,ll,BYXCJIOHHbiH rpacpeH. 

rpa<PeHOBa51 3JieKTpOHHKa. 

I1Toro 8 

5.3. Pa3)1,eJihl )J,HCQHDJIHHhl u MeJK)J,HCQHnJiuuapuhle CBH3H c o6ecnequsaiOIIJ,HMH 

( npe)J,bi)J,YIIJ,HMH) H o6ecnequsaeMbiMH ( UOCJie)J,yiOIIJ,HMH) )J,HCQHUJIHHaMH 

Pa3,ll,eJibi ,ll,HCIIHIIJIHHbi H Me)K)J,HCIIHIIJIHHapHbie CB513H c o6ecrrei.JHBaiOm;HMH 

(rrpe,ll,bl,ll,YJ..UHMH) H o6ecrrei.JHBaeMbiMH ( IIOCJie,ll,yiOJ..UHMH) )J,HCIIHIIJIHHaMH rrpe,ll,CTaB-JieHbi 

B Ta6JIHIIe 5.3. 
T 6 53 P a JIHIIa - a3)J,eJibi )J,HCIIHIIJIHHbi H Me)K)J,HCIIHIIJIHHapHbie CB513H 

.N'2 pa3,ll,eJIOB )J,aHHOH )J,HCIIHIIJIHHbl, )J,J151 

KOTOpbiX He06XO)J,HMO H3yi.JeHHe 

.N2 HaHMeHoBaHHe ,ll,HCIIHIIJIHH o6ecrreiiHBaiOm;Hx H o6ecrrei.JHBaeMhiX 

1 

1 

2 

3 

4 

,ll,HCIIHIIJIHH 

1 2 3 4 

IIpe,ll,IIIeCTByiOm;He ,ll,HCIIHIIJIHHbi 

HaYI.JHO-HCCJie,ll,oBaTeJibCKa51 pa6oTa 

(paccpe,ll,.) 
+ + + + 

IIocJie,ll,yiOm:He ,ll,HCIIHIIJIHHbi 

MeTO,ll,OJIOrH51 HayiiHoro TBopiieCTBa + + + + 
KoMMepiiHaJIH3aiiH51 pe3yJibTaToB 

HHOKP H TexHonorHH. 
+ + + + 

MapKeTHHr HHHOBaiiHOHHoro rrpo,ll,yKTa + + + + 
IIpe,ll,,ll,HIIJIOMHa51 rrpaKTHKa + + + + 

5.4. CooTBeTCTBHe KOMneTeHQnii, <JlopMnpyeMhiX npu u3yqeuuu )J,HCUHDJIHHhi, u 

BH)J,OB 3aHHTHU 

CooTBeTCTBHe KOMIIeTeHIIHH, cpopMHpyeMhiX rrpH H3yi.JeHHH ,ll,HCIIHIIJIHHhi, H BH,ll,OB · 

3aH51THH rrpe,ll,CTaBJieHO B Ta6JIHIIe 5.4 
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Ta6mu:t;a 5. 4 - CooTBeTCTBHe KOMIIeTeHIJ,HM H BH,IJ,OB 3aH.HTHii, cpopMHpyeMhiX rrpH 
H3y~IeHHH ,IJ,HCIJ,HIIJ1HHhi 

BH,IJ,hi 3aH.HTHM 
ro 

~ r-< 
::;;:: 0 

::;;:: r-< ~ 
~ ro ::;;:: 
8 0... 

::f 
~ i:I: ::;;:: M 

(]) 
r-< ::;;:: (]) i:I: <l>opMbl KOHTpOJJ.H (]) ::f ::;;:: ~ 
~ ;.:: ;.:: I=: 
;:;s (]) u (]) 

~ 
(]) r-< 

~ P"' ~ 
::;;:: 0 
r-< r-< 
;.:: u 
ro 0 
0... ;:;s 
~ ro 

u 
OK-2 + + + KoHTponhHa.H pa6oTa, 

KoHcrreKT caMorro,IJ,rOTOBKH, 
Co6ece,IJ,oBaHHe, KoMrroHeHT 
cBoeBpeMeHHOCTH, Orrpoc 
Ha 3aH.HTH.HX 

OITK-3 + + + KoHTponhHa.H pa6oTa, 
KoHcrreKT caMorro,IJ,rOTOBKH, 
Co6ece,IJ,oBaHHe, KoMrroHeHT 
cBoeBpeMeHHOCTH, Orrpoc 
Ha 3aH.HTH.HX 

6. HuTepaKTHBHhie MeTO,LJ;hi u l(lopMhi opraun3aQHH o6y-qeuuH 
TexHonorHH HHTepaKTHBHoro o6yqeHH.H rrpH pa3HhiX cpopMax 3aH.HTHM B qacax 

rrpHBe,IJ,eHhi B Ta6m-IIJ,e 6.1 
Ta6nHIJ,a 6.1 - TeXHonorHH HHTepaKTHBHoro o6yqeHH.H rrpH pa3HhiX <}lopMax 3aH.HTHM B 
qacax 

MeTO,IJ,hi 
HHTepaKTHBHhie 

rrpaKTHqecKHe3aH.HTH.H 

Case-study (MeTo,IJ, 8 
KOHKpeTHhiX CHryaiJ,HM) 

I1pe3eHTaiJ,HH C 
HCIIOJ1h30BaHHeM CJ1aM,IJ,OB C 
o6cy)K,IJ,eHHeM 

HToro 8 

7. Jla6opaTOpHhiH npaKTHKYM 
He rrpe,IJ,ycMoTpeHo PYIT 

HHTepaKTH 
BHhie 

JJeKIJ,HH 

6 

6 

8. IlpaKTH"IJeCKHe 3aHHTHH 
Co,IJ,ep)l{aHHe rrpaKTHqecKHx pa6oT rrpHBe,IJ,eHo B Ta6nHIJ,e 8.1. 

Bcero 

8 

6 

14 

10 
1509



T6 a JUIIJ:a 8 1 c - 6 O.IJ:ep)l(aHIIe npaKTIIqeCKIIX pa OT 
(!) 

::a 
~ 

..!1 (!) 
E-< >-. 
C) 0.. 
~ ::s:: 

~ ~ 0.. 

Co.n:ep)l(aHIIe npaKTIIqecKIIX 
(!) 0 

N2 
0 e Ha3BaHII5l pa3.n:erroB ~ 3aH5ITIIH ::s:: R ::s:: 

::::r ,-.... 
::X:: 

C) (!) 
ro E-< 
::r' (!) 
'-' I=: 

~ 
~ 

1 ceMecTp 

1 BBe.n:eHIIe,MeTo.n:orrorii5l HoBOBBe.n:eHII5l II rrpoMbiiiiJieHHa5l 8 OK-2 
' 

HayKII. I1CTOpii5I OTKpbiTII51 peBOJIIOIJ:II5l (XVII B. - nepBa5l OITK-3 

norrynpoBO.IJ:HIIKOBhiX CBOHCTB norroBIIHa XVIII B.). HayqHo-

KpiiCTaJIJIIIqecKIIX BeiiJ:eCTB B TeXHIIqecKa51 peBOJIIOQII5I (BTOpa51 

XIX BeKe. norroBIIHa XVIII B - XIX). 

HayqHo-TeXHIIqecKIIe 

.IJ:OCTH)I(eHII51 II HOBOBBe.IJ:eHII5l 

(XX B.- Haqarro XXI B.). 

Co3.n:aHIIe 3KcnepiiMeHTaJihHOH 

MeTO.IJ:IIKII. YqeT .n:e.H:cTBII51 

3KCnepiiMeHTaJihHOH npOIJ:e.n:ypoi 

Ha o6oeKT IICCJie.IJ:OBaHH5l II 

norpeiiiHOCTII II3MepeHII5l. 

KoppeKTHa51 IIHTepnpeTaQII51 

pe3yJioTaTOB 3KCnepiiMeHTa. 

MeTO.IJ:IIKa II cxeMa 

3KcnepiiMeHTOB: <l>apa.n:e51- no 

TeMnepaTypHOH 3aBIICIIMOCTII 

«nJIOXIIX norrynpOBO.IJ:HHKOB» -

norrynpoBO.IJ:HIIKoB; EeKKeperr5l -

no <l>oT03QJQJeKry; MyHK a<l> 

Po3eHIIIeJih.IJ:a - no 

O.IJ:H 0 CTOpO HH eH npo BO.IJ:IIM 0 CTII 

TBep.n:oiX Terr; EpayHa - no 

Bblllp5IMJieHIIIO B ToqeqHOM 

KOHTaKTe; Xorrrra- rro BJIH5IHIIIO 

MarHIITHOfO nOJI51 Ha nJieHKII 

30JIOTa. CMIIT, A.n:aMc, <l>piiTC -

CeJieHOBbie QJOT03JieMeHTbl. 

2 XIX-XX BeK, HCTopii51 I1CTOpiiqecKa51 o6ycJIOBJieHHOCTb 6 OK-2 
' 

HOBOBBe.IJ:eHHH B <l>YH.IJ:aMeHTaJibHhiX OTKpbiTIIH. OITK-3 

nonynpOBO.IJ:HIIKOBOH ITocTaHOBKa TeXHIIKOH HOBhiX 
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3J1eKTpOHHKe H TeXHHKe LJ:O 3a,n:aLJ ITepe.n: HayKoif. Il3yLJeHHe 

OKOHLJaHH51 BTOpOH MHpOBOH ITaTeHTa Eo3e. YcTpoifcTBO 

BOHHbl «cTeKJ151HHoro» IToneBoro 

TpaH3HCTOpa B ITaTeHTaX 

JlHnHeHcpenh,n:a. KpHCTa,n:HH H 

CBeTOBOe CBeLJeHHe JloceBa, 

ycTpOHCTBO H MeTOLJ:HKa 

3KCITepHMeHTa. EpoMHCThiH 

KaJJHH KaK ITOJJyiTpOBOLJ:HHK H 

TpaH3HCTOp Ha ero OCHOBe. 

KBaHThi flnaHKa, BOJJHhi ,n:e 

Epoifn.H, BOJJHOBa.H MexaHHKa 

illpe,n:HHrepa, KBaHTOBa51 TeOpH51 

TBep,n:hiX Ten Enoxa 11 flall:epnca 11 

ee a,n:aiTTa:U:H.H BHnhcoHa K 

ITOJ1yiTpOBOLJ:HHKaM.30HHa51 

TeOpH51, ITOJ1yiTpOBOLJ:HHKH 

C06CTBeHHbie H ITpHMeCHbie, 

TexHonorH.H ITonyLieHH.H p-n-

ITepexo,n:a. 

3 XX BeK, HCTopH.H YHHBepCHTeTbl H BC51 CHCTeMa 8 OK-2 
' 

HOBOBBe,n:eHHH B pa3BHTHH o6pa30BaHH51 KaK cpe,n:CTBO .ll:J151 OITK-3 

ITOJJyiTpOBOLJ:HHKOBbiX ITpH- o6MeHa, paciTpocTpaHeHH.H 11 

6opOB,TpaH3HCTOpHa51 YMHO)I(eHH.H 3HaHHH. HayKa, 

peBOJ110l(H51, HHTerpanbHa51 <l>YHK:U:HH H l(eJJH HayKH, ITpe,n:MeT 

peBOJ110l(H51 HayKH. YcnoBHoe ,n:eneHHe HayKH 

ITO ITpe,n:MeTy H MeTo,n:y IT03HaHH51 

ITOKa3aHo cxeMoif. ,n:erreHHe HayK 

Ha rpyiTIThi, oTpacnH 11 oT,n:enhHhie 

LJ:HC:U:HITJJHHhi. YcnoBHOe ,n:eneHHe 

HayKH ITO CB513H C 

ITpOH3BOLJ:CTBOM. OcBoeHHe 

ITpOMbiiiiJ1eHHOrO ITpOH3BOLJ:CTBa 

TpaH3HCTOpHOH 3J1eKTpOHHOH 

TeXHHKH. 1952-1959 r.r. HaLiano 

ITpOMbiiiiJ1eHHOrO ITpOH3BOLJ:CTBa 

TpaH3HCTOpHOH 3J1eKTpOHHOH 

TeXHHKH. CnyxoBbie aiTITapaTbi 

(Sonotone, Maico ), 

pa,n:HOITpHeHMHKH (TR-1 

Regency, TR-52 Sony), 

KOMIThJOTepbi (SEAC, TRADIC, 

TX-0, ETL Mark III). 1960-1966 

r.r. CoBeTCKHe KOMIThJOTepbi 1 H 2 ' 

ITOKOJ1eHH51.H3o6peTeHHe 

HHTerpanbHbiX cxeM (HC), 
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p33BHTHe TeXHOJIOrHH HX 

rrpoH3BO.D,CTBa. llepBa51 HC no 

rrnaHapHoii TexHonorHH, MOll-

rrpou.ecc rrpoH3BO.D,CTBa HC. 

MOll-, KMOll-cTpyKTYPbi, DTL-

, TTL-MHKpocxeMbi, rH6pH.D,Hbie 

MHKpOCXeMbiP33BHTHe COBeTCKOH 

MHKp03JieKTpOHHKH,C03.D,aHHe 

HHH, HayqHbiX u.eHTpoB H 

3aBO)J, 0 B II OJiyrrpo BO.D,HHKO BbiX 

rrpH6opoB.1962-1970 r.r. 

P33BHTHe coBeTcKoii 

MHKp03JieKTpOHHKH: rrepBbie HC 

TC-100 HHH-35(HHH 

«llyJihCap» ), C03.D,aHHe IJ,eHTpOB H 

HHH MHKp03JieKTpOHHKH c 

3aBO.D,CKHMH MOI.r(HOCT51MH IIpH 

HHX, HayqHbiH IJ,eHTp B 

3eneHorpa.D,e, HHH H 3aBO.D,bi 

IIOJiyrrpOBO.D,HHKOBbiX IIpH60pOB B 

.D,eC5ITKe KpyiiHbiX ropO.D,OB, 

HHHITIT B ToMcKe. 

4 XX-XXI BeK, rrpo6neMbi HayKa, o6p33oBaHHe, HHHOBaiJ,HH 6 OK-2 
' 

MHKp03JieKTpOHHKH Ha py6e)J(e H TeXHOJIOrHH KaK HeOT'beMJieMbie OllK- 3 

BeKOB, HCTO-pH51 p33BHTH5I KOMIIOHeHTbl 3KOHOMHKH 3HaHHH. 

HaH03JieKTpOHHKH HcTopH51 OTKpbiTH51 BHHTOBoii 

HeycTOH~HBOCTH B 

rronyrrpoBO.D,HHKax 

(OCIJ,HJIJIHCTOpHbiH 3cpcpeKT) H 

rrpHMeHeHHe 3Toro <PH3H~ecKoro 

3cpcpeKTa )J,JI51 C03.D,aHH51 HOBbiX 

rrpH6opoB. HoBbie MaTepHaJihi : 

MOJIH6.D,eHHT, aJIM33, aHTHMOHH)J,bl 

H apceHH.D,bi HH.D,H51. HcTopH5I 

p33BHTH51 rrpe.D,CTaBJieHHH 0 

rpa<PeHe,na6opaTopHa51 

MeTO.D,HKa rrony~eHH51 rpa<PeHa H 

rrepBbiX 3JieKTpOHHbiX IIpH60pOB 

Ha ero ocHoBe. TexHonorHH 

rpa<PeHOBbiX IIJiaCTHH. 

Oco6eHHOCTH O.D,HocnoiiHoro H 

.D,BYXCJIOHHOro rpacpeHa H HX 

IIpHMeHeHHe B 3JieKTpOHHbiX 

rrpH6opax. 

HToro 28 
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9. CaMOCTOHTeJibHaH pa6oTa 

BMLJ:hi caMOCTO.HTenhHOH pa6oThi, Tpy.n:oeMKOCTh M <PopMMpyeMhie KoMneTeHQMM 

npe.n:cTaBneHhi B Ta6nMu;e 9 .1. 
Ta6nMu;a 9.1 - BMLJ:hi caMOCTO.HTen:oHoii pa60Thi, Tpy.n:oeMKOCTh M <}:>opMupyeMbie 

KOMITeTeHQMM 

<!) 

::a 
~ 

,.Q <!) 
E-< >-. 
() 0.. 
~ ~ 

~ 
BMLJ:bl 

~ 0.. <!) 0 

N2 
0 e Ha3BaHM.H pa3.n:erroB CaMOCT051TeJibHOH ~ <l>opMbi KOHTpOn.H 

pa6oTbi ~ 
~ 
~ 
:::r ,-.... ::q 

() <!) ro E-< 
0" <!) 

'-._/ ~ 
~ 

~ 

1 ceMecTp 

1 XX-XXI BeK, IlOLJ:rOTOBKa K 18 OK-2 
' 

KoHcneKT 

npo6rreMhi npaKTifqecKMM OITK-3 caMono.n:roTOBKM, 

MMKp03fleKTpOHMKM 3aH.HTM51M, CeMMHapaM Onpoc Ha 3aH51TM51X 

Ha py6e)l(e BeKOB, 

MCTO-pM.H pa3BMTM51 

HaH03JieKTpOHMKM 

2 XX BeK, MCTOpM.H IlOLJ:rOTOBKa K 15 OK-2 
' 

KoHcneKT 

HOBOBBeLJ:eHMH B npaKTMqecKMM OITK-3 caMono.n:roTOBKM, 

pa3BMTMM 3aH51TM51M, CeMMHapaM Onpoc Ha 3aH51TM51X, 

nonynpOBOLJ:HMKOBbiX Co6ece.n:oBaHMe 

npM-6opoB, 

TpaH3MCTOpHa.H 

peBOlliOQM51, 

MHTerpanhHa.H 

peBOlliOQM51 

3 XIX-XX BeK, IlOLJ:rOTOBKa K 18 OK-2 
' 

KoHcneKT 

MCTOpM.H npaKTifqecKMM OITK-3 caMono.n:roTOBKM, 

HOBOBBeLJ:eHMH B 3aH.HTM51M, CeMMHapaM Onpoc Ha 3aH51TM.HX 

nonynpOBOLJ:HMKOBOH 

3lleKTpOHMKe M 

TeXHMKe LJ:O 

OKOHqaHM.H BTOpOH 

MMpOBOH BOHHbi 

4 BBe.n:eHMe, IlOLJ:rOTOBKa K 15 OK-2 
' 

KoHcneKT 

MeTo.n:onorM.H HayKM. npaKTMqecKMM OITK-3 caMono.n:roTOBKM, 

J1CTOpM.H OTKpbiTM.H 3aH.HTM.HM, CeMMHapaM Onpoc Ha 3aH51TM51X 

llOJiynpoBO,LI,HMKOBbiX 

CBOHCTB 
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KpiiCTaJIJIIILieCKIIX 

Be:r.u:ecTB B X IX BeKe. 

5 XX-XXI BeK, IIpopa6oTKa 11 OK-2 
' KoHcneKT 

npo6rreMni JieKI(IIOHHOrO OIIK-3 CaM 0 TI o,n:rOTO BKII 

MIIKp03JieKTpOHIIKII MaTepiiarra 

Ha py6e)l(e BeKOB, 

IICTO-pii5I pa3BIITII5I 

HaH03JieKTpOHIIKII 

6 XX BeK, IICTOpii5I IIpopa6oTKa 10 OK- 2 
' 

KoHcneKT 

HOBOBBe,n:eHIIH B JieKQIIOHHOrO OIIK- 3 CaMOTIO,n:rOTOBKII 

pa3BIITIIII MaTepiiarra 

TIOJiynpOBO.lJ:HIIKOBbiX 

npii - 6opoB, 

TpaH3IICTOpHa5I 

peBOJIIOU:II5I, 

IIHTerparrnHa5I 

peBOJIIOQII5I 

7 XIX-XXBeK, IIpopa6oTKa 11 OK- 2 
' KoHcneKT 

IICTOpii5I JieKQIIOHHOrO OIIK-3 CaMOTIO,n:rOTOBKII 

HOBOBBe,n:eHIIH B MaTepiiarra 

norrynpOBO.lJ:HIIKOBOH 

3JieKTpOHIIKe II 

TeXHIIKe .lJ:O 

OKOHL£aHII5I BTOpOH 

MIIpOBOH BOHHbl 

8 BBe,n:eHIIe, IIpopa6oTKa 10 OK-2 
' KoHcneKT 

MeTO.lJ:OJIOrii5I HayKII. JieKQIIOHHOrO OIIK-3 caMono.n:roTOBKII, 

I1CTOpii5I OTKpbiTII5l MaTepiiarra KoMnoHeHT 

TIOJiynpOBO.lJ:HIIKOBbiX CBOeBpeMeHHOCTII 

CBOHCTB 

KpiiCTaJIJIIILieCKIIX 

Be:r.u:ecTB B XIX BeKe. 

Bcero (6e3 3K3aMeHa) 108 

9 IIo,n:roTOBKa K 3K3aMeHy 36 3K3aMeH 

I1Toro 144 
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10. KypconaH pa6oTa 

He rrpe.[(ycMoTpeHo PYIT 

11. PeiiTuuroBaH cncTeMa )J;JIH OQeHKH ycnenaeMOCTH cry)J;eHTOB 

11.1. naJIJibHbie OQeHKH )J;JIH 3JieMeHTOB KOHTPOJIH 

T6 111 E a JIIIU.a - aJibHbie OIJ.eHKII .[(JI~ :meMeHTOB KOHTpOmi 

MaKCHMaJihHbiM MaKCHMaJihHbi:H 
MaKCHMaJihHbiM 

3neMeHThly~e6Ho:H 
6aJin Ha 1-yiO KT c 6aJin 3a rrepHo,n: 

6aJin 3a rrepHo,n: 
,[(e5£TenhHOCTH Me)l<.IJ:y 2KT H Ha 

Ha~aJia ceMecTpa Me)l(,n:y 1 KT H 2KT 
KOHe:o; ceMecTpa 

1 ceMecTp 

KoMrroHeHT 6 4 4 
CBOeBpeMeHHOCTH 

KoHcrreKT 12 4 8 
CaMOIIO,[(rOTOBKH 

KoHTponhHa5£ pa6oTa 4 4 6 

Orrpoc Ha 3aH5£TH5£X 2 2 2 

Co6ece,n:oBaHHe 4 4 4 

3K3aMeH 

HapacTaiOI:o;HM HToroM 28 46 70 

11.2. llepec~eT 6aJIJIOB B OQeHKH 3a KOHTpOJihHhle TO~KH 

Bcero 3a 
ceMecTp 

14 

24 

14 

6 

12 

30 

100 

ITepecqeT 6aJIJIOB B OIJ.eHKII 3a KOHTpOJibHbie TOqKII rrpe.[(CTaBJieH B Ta6JIIIIJ.e 11.2 . . 
T 6 11 2 IT 6 a JIIIU.a - epecqeT aJIJIOB B OIJ.eHKII 3a KOHTpOJibHbie TOqKII 

.J3aJinbi Ha ,n:aTy KOHTpOnbHOM TO~KH O:o;eHKa 

2: 90% OT MaKCHManhHo:H CJMMbi 6aJinoB Ha ,n:aTy KT 5 

OT 70% .n:o 89% OT MaKCHMaJihHOM CJMMbi 6annoB Ha ,n:aTy KT 4 

OT 60% .n:o 69% OT MaKCHMaJihHo:H CJMMhi 6aJinoB Ha ,n:aTy KT 3 

< 60% OT MaKCHMaJibHo:H CJMMbi 6aJinoB Ha ,n:aTy KT 2 

11.3. llepec~eT CYMMhl 6aJIJIOB B Tpa)J;HQHOHHYIO H Me~)J;yuapO)J;HYIO OQeHKY 

ITepecqeT CYMMbi 6arrrroB B Tpa.[(IIIJ.IIOHHYIO II Me)K.[(yHapo.[(HYIO ou.eHKY 

npe.[(cTaBrreH B Ta6rriiu.e 11.3 . 
T 6 11 3 IT 6 a JIIIU.a - epecqeT CYMMbi aJIJIOB B Tpa.[(IIIJ.IIOHHYIO II Me)K.[(yHapO.[(HyiO OIJ.eHKY 

J1TOroBa5£ CJMMa 6aJinOB, 
O:o;eHKa (rOC) y~HTbiBaeT ycrrenmo c,n:aHHbi:H O:o;eHKa (ECTS) 

3K3aMeH 

5 (omH~Ho) (3a~TeHo) 90- 100 A(omH~Ho) 

85-89 B ( o~eHh xoporno) 

4 (xoporno) (3a~TeHo) 75-84 C (xoporno) 

70 - 74 

65 - 69 
D (y,n:oBneTBoprnenbHO) 

3 (y,n:OBneTBOpHTenhHO) (3a~TeHO) 
60 - 64 E (rrocpe,n:cTBeHHO) 

2(Hey,n:oBneTBOpHTenbHO)(He 
HH)l(e 60 6aJinoB F (Hey,n:oBneTBopHTenhHO) 

3aqTeHo) 
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12. Yqe6uo-MeTo,ll,uqecKoe u uu<I>opMaQuouuoe o6ecneqeuue ,ll,HCQHDJIHHhl 

12.1. OcuoBHaH JIHTepaTypa 

1. Ear,IJ,acapb5IH H. r. I1cTOpH5I, cpnJiocoqm.H ll MeTO,IJ,OJIOfll5I HayKH ll TeXHHKH: yqe6HHK 

,IJ,JI5I MarHCTpOB I H. r. Ear,IJ,acapb5IH, B. r. ropoxoB, A. II. Ha:mpeT.HH ; pe,II,. H. r. 

Ear,IJ,acapb.HH.- M. : IOpailT, 2015.- 383 c. (HaJinqne B 6n6JIHOTeKe TYCYP - 2 3K3.) 

2. Ear,IJ,acapb5IH H. r. I1CTOpH5I, cpHJIOCOcpH5I ll MeTO,IJ,OJIOfll5I HayKH ll TeXHHKH: yqe6HHK . 

,Il,JI5I MarHCTpOB I H . r. Ear,IJ,acapb5IH, B. r. ropoxoB, A. II. Ha3apeT5IH ; pe,II, . H. r. 

Ear,IJ,acapb.HH.- M. : IOpailT, 2014.- 383 c. (HaJinqne B 6n6JIHOTeKe TYCYP- 1 3K3.) 

3. r. I1QKOBHq. TpoilHa.H crrnpaJib. YHHBepCHTeTbl - rrpe,II,rrpH5ITH5I - rocy,II,apCTBO. 

I1HHOBaQHH B ,IJ,eHCTBllll : rrep. c aHrJI. I r. I1IJ;KOBllq ; pe,II,. rrep., rrpe,II,HCJI. A. <!>. YBapoB. -

ToMCK: TYCYP, 2010.-237 c. (HaJinqne B 6n6JIHOTeKe TYCYP -1 2 3K3.) 

12.2. ,ll,onoJIHHTeJibHaH JIHTeparypa 
1. CoBpeMeHHbie cpnJiococpcKne rrpo6JieMhi ecTeCTBeHHhiX, TexHnqecKHX H cou;naJihHO­

rYMaHHTapHbiX HayK: yqe6HHK ,IJ,JI5I CHCTeMbl IIOCJieBy30BCKOfO rrpo<PecCHOHaJibHOfO 

o6pa30BaHH5I I B. B. MnpoHOB [H ,II,p.] ; pe,II,. B. B. MnpoHOB. - M. : rap,II,apHKH, 2007. -

639 (HaJinqMe B 6M6JIMOTeKe TYCYP- 4 3K3.) 

2. B. A. Jiocb. I1cTopH5I M <l:>MJioco<Pn.H HayKM. OcHOBbi Kypca : Yqe6Hoe rroco6Me I B. A. 
Jiocb. - M. : ,[(ailiKOB M K0

, 2004. - 401c. (2 3K3. B 6M6JI.TYCYP). (HaJIMqMe B 6M6JIHOTeKe 

TYCYP- 2 3K3.) 

3. B. C. CTeiiMH. <!>MJiococpH.H HayKM. 06mMe rrpo6JieMbi: Yqe6HMK ,IJ,JI.H cncTeMhi 

IIOCJieBy30BCKoro rrpo-<PecCMOHaJibHOro o6pa30BaHH5I I B. C. CTeiiMH. - M.: rap,II,apHKH, 

2006.- 382 c. (HaJIMqMe B 6M6JIMOTeKe TYCYP - 5 3K3.) 

12.3. Yqe6uo-MeTO,ll,uqecKoe noco6ue u nporpaMMHoe o6ecneqeuue 
1. I1cTopH5I M <l:>MJioco<l:>M.H HOBOBBe,IJ,eHMil: MeTO,IJ,MqecKMe yKa3aHM5I ,IJ,JI.H opraHH3aQHM 

caMocTO.HTeJibHoil pa6oTbi MarMcTpaHTOB I ,[(po6oT II. H. - 2015. 33 c. [3JieKTpoHHbiH 

pecypc] - Pe)I(MM ,IJ,OcTyrra: http:/ I edu.tusur.ru/publications/ 5 615, cBo6o,IJ,HbiH. 

2 . I1CTOpH5I M <i:>MJIOCO<i:>H.H HOBOBBe,IJ,eHMH: MeTO,IJ,MqeCKMe peKOMeH,IJ,aQMM K 

rrpaKTMqecKMM 3aH.HTM5IM I ,[(po6oT II. H. - 2015. 24 c. [3JieKTpoHHhiH pecypc] - Pe)I(HM 

,IJ,ocryrra: http:/ /edu.tusur.ru/publications/5616, cBo6o,IJ,HbiH. 

12.4. Jia3bl ,l1,3HHbiX, HH<i>OpMaQHOHHO cnpaBOqHbie H DOHCKOBbie CHCTeMbl 

1. He rrpe,II,yCMOTpeHbl 

13. MaTepuaJihHO-TexuuqecKoe o6ecneqeuue ,ll,HCQHDJIHHhi 
KOMIIbiOTepHblll KJiaCC C BbiXO,IJ,OM B MHTepHeT M MYJibTMMe,IJ,MHHbiM o6opy,II,OBaHMeM 

,IJ,JI5I IIOKa3a cpHJibMOB M CJiaH,II,-rrpe3eHTaQHH 

14. <I>OH,ll, OQeuoqHhiX cpe,ll,CTB 

<!>OH,IJ, OQeHOqHbiX cpe,II,CTB IIpHBe,IJ,eH B IIpHJIO)I(eHHM 1. 

15. MeTo,ll,uqecKue peKoMeH,ll,aQHH no oprauu3aQHH uJyqeuuH ,ll,HCQHDJIHHhi 

Ee3 peKoMeH,IJ,au;Mil. 
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MMHMCTEPCTBO OliPA30BAHM51 M HAYKM P<l> 

<l>e)J,epaJihHOe rocy)J,apcTBeHHoe 6IO)J,~eTHoe o6pa3oBaTeJihHOe yqpe~)J,eHue Bhlcmero 
o6pa30B3HHH 

«TOMCKHH rOCY)J;APCTBEHHhiH YHHBEPCHTET CHCTEM 
YIIPABJIEHIDI H PA)J;H03JIEKTPOHHKH» 

(TYCYP) 

TBEP)K)J;AIO 
Top no yqe6Holl: pa6oTe 

II. E. Tpmm 
----f:.-'~----+---:;,.--- 2 0 It r. 

<I>OH)J; OIJ,EHQqHbiX CPE)J;CTB ITO yqEEHOH )J;HCIJ,HIIJIHHE 

McTopuH u ciJuJiocociJuH HOBOBBe)J,eHuii 

YpoBeHb ocHOBHOH o6pa3oBaTenbHOH rrporpaMMbi: MarucTparypa 
HarrpaBnemie rro,IJ,roTOBKM (crreunanbHOCTb): 27.04.05 MHHOBaTuKa 
IIpocpnnh: YnpaBJieHue HHHOBau,uHMH B 3JieKTpOHHoii TeXHHKe 
<I>opMa o6yqeHM5I: oqHaH 
<l>aKynbTeT: <I>MT, <l>aKyJihTeT HHHOB3IJ,HOHHhiX TeXHOJIOrHH 
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Kypc: 1 
CeMecTp: 1 

Yqe6HbiH rrnaH Ha6opa 2015 ro,IJ,a 

Pa3pa6oTqMKM: 
- ,IJ,OUeHT, K.<P.-M.H. Ka<P. YH )J;po6oT II. H. 

3K3aMeH: 1 CeMeCTp 

ToMeK 2016 
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1. Bse,LJ;euue 
<l>OH)l, OIJ;eHoqHbiX cpe,ll,CTB (<l>OC) 51BJUieTC51 IIpMJIO)KeHMeM K pa6oqeli rrporpaMMe 

)l,MCIJ;MIIJIMHbi (rrpaKTMKH) M rrpe,ll,CTaBJI51eT co6oli COBOKYIIHOCTb KOHTpOJibHO­

M3MepMTeJibHbiX MaTepMaJIOB (THIIOBbie 3a)l,aqM (3a)l,aHH51), KOHTpOJibHbie pa60Tbi, TeCTbi M 

,ll,p.) M MeTO)l,OB MX MCIIOJib30BaHM51, rrpe,ll,Ha3HaqeHHbiX )l,JI51 M3MepeHM51 ypOBH51 

)l,OCTM)KeHM51 Cry)l,eHTOM ycTaHOBJieHHbiX pe3yJibTaTOB o6yqeHM51. 

<l>OC IIO )l,MCIJ;MIIJIMHe (rrpaKTMKe) MCIIOJib3yeTC51 IIpH rrpoBe)l,eHMM TeKyiiJ;ero 

KOHTpOJI51 ycrreBaeMOCTM M IIpOMe)KyToqHOll aTTeCTaQMM CTy)l,eHTOB. 

IIepeqeHb 3aKperrneHHbiX 3a )l,MCQMIIJIMHOM (rrpaKTMKoli) KOMIIeTeHQMM rrpHBe,[(eH B 

Ta6JIMIJ;e 1. 
T 6 1 II a JIMIJ;a - epeqeHb 3aKperrJieHHbiX 3a )l,MCIJ;MIIJIMHOM KOMIIeTeHIJ;MM 

Ko,ll, <l>opMyJIMpOBKa KOMIIeTeHQMM 
3Taiihi <PopMHpOBaHM51 

KOMIIeTeHIJ;Mll 

OIIK-3 crroco6HOCTbiO pernaTb ,IJ:OJI)KeH 3HaTb OCHOBHbie IIOH51TM51, 

rrpocpeCCMOHaJibHbie 3a)l,aqM Ha OCHOBe 3aKOHOMepHOCTM M MeTO)l,bi 

MCTOpMM M cpHJIOCO<!>MM HOBOBBe)l,eHMM, MCCJie)l,OBaHMll HayqHbiX, HayqHo-

MaTeMaTMqecKMX MeTO)l,OB M MO)l,eJieM TeXHMqecKMX rrpoQeccoB; o6mMe 

)l,JI51 yrrpaBJieHM51 MHHOBaiJ;M51MM, MCTOpHqeCKMe M cpHJIOCOcpCKMe 

KOMIIbiOTepHbiX TeXHOJIOrMM B 3aKOHOMepHOCTM M :naiibi pa3BMTM51 

MHHOBaiJ;MOHHOll c<t>epe HayKM M TeXHM-KM; KOHIJ;eiiti;MM M 

OK-2 rOTOBHOCTbiO )l,eMCTBOBaTb B 
MeTO,[(bi <i>MJIOCOcpCKOrO 

HeCTaH,ll,apTHbiX CMryaiJ;M51X, HeCTM 
o60CHOBaHM51 HOBOBBe)l,eHMM; 

COIJ;MaJibHYIO M 3TMqecKyiO 
MeTO)l,bi Bbi51BJieHM51 IICeB)l,OHa-yqHOll _ 

OTBeTCTBeHHOCTb 3a IIpMH51Tbie perneHM51 
)l,e51TeJibHOCTM, B TOM qifCJie, 

KaCaiOIQeMC51 rrporH03a pa3BMTM51 

HayqHo-TeXHMqecKoro rrporpecca; 

,I:I:oJI)KeH YMeTh rrpHMeH51Tb Ha 

rrpaKTMKe MCTOpHqecKMe, 

<i>MJIOCO<!>CKMe M 3KOHOMMqecKMe 

3aKOHOMepHOCTM MH-HOBaiJ;MOHHOll 

)l,e51TeJibHOCTM M 

KOHKypeHTOCIIOC06HOCTM; 

,IJ:OJI)KeH BJia)l,eTb IIOH51TMMHbiM 

arrnapaTOM, MeTO)l,MKOll aHaJIM3a M 

OI:(eHKM MCTOpHqeCKMX <PaKTOB, 

51BJieHMM, C06biTMll COBpeMeHHOCTM; 

yqeTOM TeH)l,eHIJ;Mll HayqHOrO M 

TeXHMqeCKOrO pa3BMTM51 M 

MaKp03KOHOMMqecKMX cpaKTOpOB B 

MCTOpHqecKOM M cpHJIOCO<!>CKOM 

cpe3e pa3BMTM51 o6mecTBa; 

06IIJ;Me xapaKTepHCTMKM IIOKa3aTeJiell M KpHTepHeB OIJ;eHMBaHM51 KOMIIeTeHIJ;Mll Ha 

Bcex 3Tarrax rrpHBe)l,eHbi B Ta6JIMIJ;e 2. 
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Ta6rrHu:a 2 - 06:r.u:He xapaKTepHCTHKH rroKa3aTerrell: H KpHTepHeB ou:eHHBaHH51 

KOMIIeTeHU:Hll ITO 3TaiiaM 

IlOKa3aTeJIH H 

KpHTepHH 

0TJIW:IHO 

(BbiCOKHH 

ypoBeHb) 

Xopomo 

(6a30Bblll 

ypoBeHb) 

Y,n:oBrreTBOpHTerr 

bHO (rroporoBhiH 

ypoBeHb) 

3HaTb YMeTb 

06rra,n:aeT 06rra,n:aeT ,n:Haiia30HOM 

<l;>aKTHIIeCKHMH H rrpaKTW:IeCKHX 

TeopeTHIIeCKHMH yMeHHH, Tpe6yeMbiX 

3HaHH51MH B rrpe,n:enax ,l(JI51 pa3BHTH51 

H3yt:IaeMOH o6rraCTH C TBOpt:IeCKHX perneHHH, 

IIOHHMaHHeM rpaHHU: a6cTparHpoBaHH51 

IIpHMeHHMOCTH rrpo6rreM 

3HaeT <l;>aKTbi, 06rra,n:aeT ,n:Haiia30HOM 

rrpHHU:HIIbi, rrpou:eccbi, rrpaKTHt:IeCKHX 

o6:r.u:He IIOH51TH51 B yMeHHH, Tpe6yeMbiX 

rrpe,n:errax H3yt:IaeMoil ,n:rr51 perneHH51 

o6rracTH orrpe,n:erreHHbiX 

rrpo6rreM B o6rracTH 

HCCJie,l(OBaHH51 

06rra,n:aeT 6a30BbiMH 06rra,n:aeT OCHOBHbiMH 

06:W:HMH 3HaHH51MH yMeHH51MH, 

Tpe6yeMbiMH ,l(JI51 

BbiiiOJIHeHH51 rrpOCTbiX 

3a,n:at:I 

2 PeaJIHJaiJ,HH KOMneTeHIJ,Hii: 

2.1 KoMneTeHIJ,HH OTIK-3 

Brra,n:eTb 

KoHTporrHpyeT pa6ory, 

IIpOBO,l(HT OU:eHKy, 

COBepmeHCTByeT 

,n:eHCTBH51 pa60Tbi 

EepeT 

OTBeTCTBeHHOCTb 3a 

3aBeprneHHe 3a,n:at:I B 

HCCJie,l(OBaHHH, 

rrpHcrroca6rrHBaeT 

CBOe IIOBe,n:eHHe K 

o6CT051TeJibCTBaMB 

perneHHH rrpo6rreM 

Pa6oTaeT rrpH rrp51MOM 

Ha6mo,n:eHHH 

OITK-3: crroco6HOCTbiO pernaTb rrpo<l;>eccHoHarrhHbie 3a,n:at:IH Ha ocHoBe HCTopHH H 

<l;>HJIOCO<l_}HH HOBOBBe,n:eHHH, MaTeMaTHt:IeCKHX MeTO,l(OB H MO,l(eJieH ,l(JI51 yrrpaBJieHH51 

HHHOBaU:H51MH, KOMIIbiOTepHbiX TeXHOJIOrHH B HHHOBaU:HOHHOH c<l_)epe. 

,[(JI51 <l_}opMHpOBaHH51 KOMIIeTeHU:HH He06XO.[(HMO ocy:w:ecTBHTb p51,n: 3TaiiOB. 3Taiibi 

<l_}opMHpOBaHH51 KOMIIeTeHU:HH, rrpHMeH51eMbie .[(JI51 3TOrO BH.[(bl 3aH51THH H HCIIOJib3yeMbie 

cpe,n:cTBa ou:eHHBaHH51 rrpe,n:cTaBrreHbi B Ta6rrHu:e 3. 

Ta6rrHu:a 3 - 3Taiihi <l_)opMHpoBaHH51 KOMIIeTeHU:HH H HCIIOJih3yeMbie cpe,n:cTBa 

OU:eHHBaHH51 

CocTaB 3HaTb YMeTb Brra,n:eTb 

Co,n:ep)l{aHHe OCHOBHbie IIOH51TH51, IIpHMeH51Tb Ha IIOH51THHHbiM 

3TaiiOB 3aKOHOMepHOCTH H rrpaKTHKe arrrrapaTOM, 

MeTO.[(biHCCJie,n:oBaHHH HCTOpHt:IeCKHe, MeTO.[(HKOH aHaJIH3a H 

Hayt:IHbiX, Hayt:IHO- qmrroco<l_}cKHe H OU:eHKH HCTOpHt:IeCKHX 

TeXHHt:IeCKHX 3KOHOMHt:IeCKHe <l;>aKTOB, 5IBJieHHH, 

rrpou:eccoB; o6:w:He 3aKOHOMepHOCTH co6biTHH 

HCTOpHt:IeCKHe H HHHOBaU:HOHHOH COBpeMeHHOCTH; 

<l_}Hrroco<l;>cKHe ,l(e51TeJibHOCTH 

3aKOHOMepHOCTH H 
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::naiibl pa3BHTIUI HayKH 

If TeXHHKH; 

KOHI(eiii(Iflf If MeTO,l(bl 

cpHJiococpcKoro 

o60CHOBaHH51 

HOBOBBe.[(eHHH; 

B H.IJ:bi 3aH51THH • HHrepaKTHBHbie • HHrepaKTHBHbie • HHrepaKTHBHbie 

rrpaKTWieCKHe rrpaKTWieCKHe rrpaKTifqecKHe 

3aH51TH51; 3aH51TH51; 3aH51TH51; 

• HHrepaKTHBHbie • HHrepaKTHBHbie • CaMOCT051TeJibHa51 

JieKI(HH; JieKI(HH; pa6ora; 

• ITpaKTifqecKHe • ITpaKrifqecKHe 

3aH51TH5I; 3aH51TH51; 

• JieKI(HH; • JieKI(HH; 

• CaMOCT051TeJibHa51 • CaMOCT051TeJibHa51 

pa6ora; pa6ora; 

• ITo.n:roTOBKa K • ITo.n:roTOBKa K 

3K3aMeHy; 3K3aMeHy; 

HcrroJib3yeMbie • KoHrpoJibHa51 • KoHrpoJibHa51 • 3K3aMeH; 

cpe,n:crBa pa6ora; pa6ora; 

Ol(eHHBaHH51 • Orrpoc Ha • Orrpoc Ha 

3aH51TH5IX; 3aH51TH5IX; 

• KoHcrreKT • KoHcrreKT 

CaM 0 II O.[(rOTO BKH; CaMOIIO.[(rOTOBKH; 

• Co6ece,n:oBaHHe; • Co6ece,n:oBaHHe; 

• 3K3aMeH; • 3K3aMeH; 

<!>opMyJIHpOBKa IIOKa3aTeJieH If KpHTepHeB Ol(eHHBaHH51 .[(aHHOH KOMIIeTeHI(Iflf 

rrpHBe,n:eHa B ra6JIHI(e 4. 
T 6 4 IT a JIHI(a - OKa3aTeJIH If KpHTepHH Ol(eHHBaHH51 KOMIIeTeHI(Iflf Ha 3Tarrax 

Co craB 3HaTb YMeTb BJia,n:eTb 

0TJIIfqHo • CcpopMHpoBaHHbie • CcpopMHpoBaHHoe • YcrreiiiHoe H 

(BbiCOKHH rrpe,n:craBJieHH51 o6 yMeHHe rrpHMeH51Tb CHCTeMHOe 

ypoBeHb) HCTOpHH If Ha rrpaKTHKe IIpHMeHeHHe 

cpHJIOCOcpHH HCTOpHqecKHe, IIOH51THHHOrO 

HOBOBBe,n:eHHH,KaK cpHJIOCOcpCKHe If arrrrapara,MeTO.IJ:HKH 

CHCTeMe, 3KOHOMifqeCKHe aHaJIH3a If Ol(eHKH 

BKmoqaiOII(He 3aKOHOMepHOCTH HCTOpHqecKHX 

6a30Bbie HHHOBal(HOHHOH cpaKTOB, 51BJieHHH, 

HCTOpHqecKHe .[(e51TeJibHOCTH; co6biTHH 

CBe.[(eHH51 If IIOH51TH51, COBpeMeHHOCTH;; 

KOMIIJieKCHbie 

rrpe.n:craBJieHH51 o6 

06beKTHBHbiX 

OCHOBaX 
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~YHKQHOHHpOBaHH~ 
HayKH H HX BJIH~HHH 

Hapa3BHTHe 

TeXHHKH; 

Xoporno • 3HaHH~ HCTOpHH H • B QerroM • B QerroM 

(6a30BhiH ~HJIOCOcpHH ycrrernHoe, HO ycrrernHoe, HO 

ypoBeHh) HOBOBBe.[(eHHH, co.n:ep)Kamwe co.n: ep)Kam ee 

BKJIIOl:.JaiOIQHe oT.n:errhHhie rrpo6errhi, OT.[(eJihHhie rrpo6errhi 

6a30Bhie yMeHHe IIpHMeH~Th HJIH 

HCTOpHl:.JeCKHe Ha rrpaKTHKe corrpoBO)K.[(aiOmeec~ 

CBe.[(eHH~ H IIOH~TH~, HCTOpHl:.JeCKHe, OT.[( eJihHhiMH 

rrpe.n:cTaBJieHH~ o6 cpwrrococpcKHe H OIIlH6KaMH 

06neKTHBHhiX 3KOHOMHl:.JeCKHe IIpHMeHeHHe 

OCHOBaX 3aKOHOMepHOCTH IIOH~THHHOrO 

~YHKQHOHHpOBaHH~ HHHOBaQHOHHOH arrrrapaTa,MeTO.[(HKH 

HayKH H HX BJIH~HHH .[(e~TeJihHOCTH; aHaJIH3a H OQeHKH 

Ha pa3BHTHe HCTOpHl:.JeCKHX 

TeXHHKH; cpaKTOB, ~BJieHHH, 

co6biTHH 

COBpeMeHHOCTH;; 

Y.n:oBJieTBOpHTerr • 06mwe 3HaHH~ • lJaCTHl:.JHO • B QerroM 

hHO (rroporOBhiH HCTOpHH H ycrrenmoe, HO ycrrernHoe, Ho He 

ypoBeHh) ~HJIOCOcpHH co.n: ep)Kamw e CHCTeMHOe 

HOBOBBe.[(eHHH, oT.n:errhHhie rrpo6errhi, IIpHMeHeHHe 

BKJIIOl:.JaiOIQHe yMeHHe rrpHMeH~Th IIOH~THHHOrO 

HeKOTOpbie Ha rrpaKTHKe arrrrapaTa, MeTO.[(HKH 

HCTOpHl:.JeCKHe HCTOpHl:.JeCKHe H aHaJIH3a H OQeHKH 

CBe.[(eHH~ H IIOH~TH~, cpHJIOCOcpCKHe HCTOpHl:.JeCKHX 

o6mwe 3aKOHOMepHOCTH cpaKTOB, ~BJieHHH, 

rrpe.n:cTaBJieHH~ o6 HHHOBaQHOHHOH co6biTHH 

o6neKTHBHhiX .[(e~TeJihHOCTH; COBpeMeHHOCTH;; 

OCHOBaX 

~YHKQHOHHpOBaHH~ 
HayKH H HX BJIH~HHH 

Ha pa3BHTHe 

TeXHHKH; 

2.2 KoMneTeHQHH OK-2 
OK-2: roTOBHOCThiO .n:eilcTBOBaTh B HecTaH.n:apTHhiX cwzyaQH~x, HeCTH 

COQHaJihHYIO H 3THl:.JeCKYIO OTBeTCTBeHHOCTh 3a IIpHH~Tbie perueHH~. 

,[(JI~ cpopMHpOBaHH~ KOMIIeTeHQHH Heo6XO.[(HMO ocymeCTBHTh p~.[( :naiiOB. 3Taiihi 

~OpMHpOBaHH~ KOMIIeTeHQHH, IIpHMeH~eMhie .[(JI~ 3TOrO BH.[(hl 3aH~THH H HCIIOJih3yeMhie 

cpe.[(CTBa OQeHHBaHH~ rrpe.[(CTaBJieHhi B Ta6JIHQe 5. 
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Ta6mn~:a 5 - 3Tarrhi <}:>opMHpoBamui KOMITeTeHIIMM M MCITOJih3yeMhie cpe,n:cTBa 

OlleHMBaHM51 

CocTaB 3HaTh YMeTh Bna,n:eTh 

Co,n:ep:)l<aHMe MeTO.il:hl Bhi51BJieHM51 rrpMMeH51Th Ha yqeTOM TeH,n:eHIIMll 

3TarroB ITCeB,n:OHayqHOll rrpaKTMKe HayqHoro M 

,n:e51TeJihHOCTM, B TOM MCTOpMqeCKMe, TeXHMqecKoro 

qMcne, KacaiOmeM:c51 <}:>MJIOCO<}:>CKMe M pa3BMTM51 M 

rrporH03a pa3BMTM51 3KOHOMMqeCKMe MaKp03KOHOMMqecKMX 

HayqHo-TeXHMqecKoro 3aKOHOMepHOCTM cpaKTOpOB B 

rrporpecca KOHKypeHTOCllOC06HO MCTOpMqecKOM M 

CTM cpHJIOCOcpCKOM cpe3e 

pa3BMTM51 06IIIeCTBa 

BM,n:hi 3aH51TMH • I1HTepaKTMBHhie • I1HTepaKTMBHhie • I1HTepaKTMBHhie 

rrpaKTMqecKMe rrpaKTMqecKMe rrpaKTMqecKMe 

3aH51TM5I; 3aH51TM5I; 3aH51TM5I; 

• I1HTepaKTMBHhie • I1HTepaKTMBHhie • CaMOCT051TeJihHa51 

JieKIIMM; JieKIIMM; pa6oTa; 

• IlpaKTMqecKMe • ITpaKTMqecKMe 

3aH51TM5I; 3aH51TM5I; 

• JleKIIMM; • JleKIIMM; 

• CaMOCT051TeJihHa51 • CaMOCT051TerrhHa51 

pa6oTa; pa6oTa; 

• ITo,n:roTOBKa K • ITo,n:roTOBKa K 

3K3aMeHy; 3K3aMeHy; 

Herr OJih3yeMhie • KoHTporrhHa51 • KoHTporrhHa51 • 3K3aMeH; 

cpe,n:cTBa pa6oTa; pa6oTa; 

OlleHMBaHM51 • Orrpoc Ha • Orrpoc Ha 

3aH51TM5IX; 3aH51TM5IX; 

• KoHcrreKT • KoHcrreKT 

caMorro,n:roTOBKM; CaMOITO,n:rOTOBKM; 

• Co6ece,n:oBaHMe; • Co6ece,n:oBaHMe; 

• 3K3aMeH; • 3K3aMeH; 

<!>opMynMpOBKa llOKa3aTeJiell M KpMTepMeB OlleHMBaHM51 ,n:aHHOll KOMlleTeHIIMM 

rrpMBe,n:eHa B Ta6JIMIIe 6. 
T 6 6 IT a JIM II a - OKa3aTeJIM M KpMTepMM 0IIeHMBaHM51 KOMlleTeHIIMM Ha 3Tarrax 

CocTaB 3HaTh YMeTh Brra,n:eTh 

0TJI1fqHo • C<PopMHpoBaHHhie • C<PopMHpoBaHHoe • CMcTeMHO BJia,n:eTh 

(BhiCOKMll CMCTeMaTMqeCKMe yMeHMe CMCTeMHO yqeTOM TeH,n:eHIIMll 

ypoBeHh) rrpe,n:cTaBJieHM51 o I1pHMeH51Th Ha HayqHoro M 

MeTo,n:ax Bhi51BJieHM51 rrpaKTMKe TeXHMqecKoro 

ITCeB,n:OHayqHOll MCTOpMqecKMe, pa3BMTM51 M 

,n:e51TeJibHOCTM, B TOM <l:>MrrococpcKMe M MaKp03KOHOMMqeCKM 

qlfcrre, KacaiOmeM:c51 3KOHOMMqecKMe X <}:>aKTOpOB B 

rrporH03a pa3BMTM51 3aKOHOMepHOCTM MCTOpMqecKOM M 
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HayqHo- KOHKypeHTOCITOC06HO <}:>HJIOCO<}:>CKOM cpe3e 

TeXHW:IeCKOrO CTH; pa3BHTH51 o6r.u;eCTBa; 

rrporpecca; 

Xoporno • C<}:>opMHpoBaHHbre, • B u;enoM • B u;enoM 

(6a30BbiH HO CO.IJ:ep:>I<ar.u;He ycrrernHoe, HO ycrrernHoe, Ho He 

ypoBeHb) OT.IJ:eJibHbre rrpo6enbr CO .II: ep:>I<ar.u: ee CHCTeMHOe BJia.IJ:eHHe 

rrpe.IJ:CTaBJieHH51 0 OT.IJ:eiihHbre rrpo6enhr, yqeTOM TeH.II:eHIJ;HH 

MeTO.IJ:aX Bbi51BJieHH51 yMeHHe rrpHMeH51Tb HayqHoro H 

rrceB.IJ:OHayqHoit Ha rrpaKTHKe TexHHqecKoro 

.IJ:e51TeJibHOCTH, B TOM HCTOpHqeCKHe, pa3BHTH51 H 

qHcne, KacaiOr.u:eitc51 cpHIIOCOcpCKHe H MaKp03KOHOMHqecKH 

rrporH03a pa3BHTH51 3KOHOMHqecKHe X cpaKTOpOB B 

HayqHo- 3aKOHOMepHOCTH HCTOpHqecKOM H 

TexHHqecKoro KOHKypeHTOCITOC06HO <}:>HJIOCO<}:>CKOM cpe3e 

rrporpecca; CTH; pa3BHTH51 o6r.u;eCTBa; 

Y.IJ:OBJieTBopHTeJI • HerroJIHbre • B u;enoM • IlOBepXHOCTHOe 

bHO (rroporoBbiit rrpe.IJ:CTaBJieHH51 0 ycrrernHoe, HO He BJia.IJ:eHHe yqeTOM 

ypoBeHb) MeTO.IJ:aX Bbi51BJieHH51 CHCTeMaTHqecKOe TeH.IJ:eHIJ;Hll HayqHo-

rrceB.IJ:OHayqHoit rrpHMeHeHHe Ha TeXHHqecKoro 

.IJ:e51TeJibHOCTH, B TOM rrpaKTHKe pa3BHTH51 H 

qHcne, KacaiOr.u:eitc51 HCTOpHqecKHX, HeKOTOpbiX 

rrporH03a pa3BHTH51 cpHJIOCOcpCKHX H 3KOHOMHqeCKHX 

HayqHo- 3KOHOMHqeCKHX cpaKTOpOB B 

TeXHHqecKoro 3aKOHOMepHOCTeH HCTOpHqecKOM H 

rrporpecca; KOHKypeHTOCITOC06HO <}:>HJIOCOcpCKOM cpe3e 

CTH; pa3BHTH51 o6r.u;eCTBa; 

3 TunOBhie KOHTpOJihHhie 3a,n;aHHH 
,I(JI51 peaJIH3aiJ;HH BbillierrepeqHcJieHHbiX 3a.IJ:aq o6yqeHH51 HCITOJib3YIOTC51 THITOBbie 

KOHTpOJibHbie 3a.IJ:aHH51 HJIH HHbie MaTepHaJibl, He06XO.IJ:HMbie .IJ:JI51 OIJ;eHKH 3HaHHH, 

YMeHHit , HaBbiKOB H (HIIH) orrbrTa .IJ:e51TeJibHOCTH, xapaKTepH3YIOIIJ:HX 3Tarrbr 

<}:>opMHpOBaHH51 KOMITeTeHIJ;Hll B rrpou;ecce OCBOeHH51 o6pa30BaTeJibHOH rrporpaMMbl, B 

CJie.IJ:yiOr.u;eM COCTaBe. 

3.1 Bonpochi ua caMono.n;roTOBKY 

- K pa3.IJ:eny 1. 1. MyHK a<}:> Po3eHrneJib.IJ: H ApTyp lllycTep - Ha6JIIO.IJ:eHHe 

O.IJ:HOCTOpOHHeH rrpOBO.IJ:HMOCTH TBep.IJ:biX TeJI: MeTO.IJ:HKa 3KCITepHMeHTa, 3MITHpHqeCKHe 

pe3yJibTaThi H rrorrbiTKH HX o6o51CHeHH51. 2. Ponb poccHitcKoro ecTeCTBOHCITbiTaTeJI51 H.A. 

,2J.BHry6CKOrO B rrpo6JieMe ITOJiyrrpOBO.IJ:HHKOB. 3. IlepeMeHHbie TOKH H HaiTp51)KeHH51, 

Bbmp51MJieHHe, MO.IJ:YJI51IJ;H51 cHrHaJioB, .II:eTeKTHpoBaHHe. K pa3.IJ:eny 2. 1. CTpyKTypa 

HayqHoro 3HaHH51. Crreu;H<}:>HKa HayqHoit .IJ:e51TeJibHOCTH. KpHTepHH HayqHoro 3HaHH51. 2 . . 
MeTO.IJ:bi H cpe.IJ:CTBa HayqHoro rro3HaHH51. 3. 3THqecKHe HopMbi HayKH. K pa3.IJ:eny 3. 1. 
06pa3oBaHHe, HayKa H TeXHHKa. HayKa H HHHOBan;HH. 2. I1cTopH51 pa3pa6oTKH 

lloxpaiibCKHM MeTO.IJ:a Bbrpar.u:HBaHH51 KpHcTaJIJIOB 3. I1cTopH51 .IJ:e51TeJihHOCTH MaTape H 

BenKepa no HeMen;Koit pa.II:apHoit rrporpaMMe Bo BpeM51 BTopoit MHpoBoit BOHHbr. K 
pa3.IJ:eny 4. 1. I1cTopH51 HCCJie.II:oBaHH51 TYHHeJibHoro 3cp<}:>eKTa H H3o6peTeHH51 TYHHeJihHbiX 

24 
1509



,[(HO,[(OB. 2. lho6peTeHHe HHTerpaJibHbiX CXeM, pa3BHTHe TeXHOJIOrHH HX npOH3BO,[(CTBa. 3. · 
IJpo6JieMbl MHKpOMHHHaTIOpH3al(HH H Kal.JeCTBeHHbie H3MeHeHH~ B MHKp03JieKTpOHHKe -

HaH0-3JieKTpOHHKa. 4. BHHTOBa~ HeycTOHl.JHBOCTb B ra30pa3p~,[(HOH nJia3Me KaK aHarror 

3TOrO ~BJieHH~ B norrynpOBO,[(HHKax: pa60Tbl JbHrMIOpa, JleHepTa. 

3.2 Bonpochi Ha co6ece)J,oBaHue 

- K pa3,n:erry 1. 1. OcHOBHbie HanpasrreHH~ pa3BHTH~ HayKH H TexHHKH B PoccHH B 

XVIII-XX B.B. 2. TexHHKa 3noxH npoMbiiiiJieHHoro nepesopoTa (1760-1870 rr.) 3. 
HcTopH~ CorrhseescKHX KOHrpeccos no cpH3HKe K pa3,n:erry 2. 1. MeTo,n: TepMo3oH,n:a B 

Hccrre,n:osaHHH norrynposo,n:HHKOB. 2. HcTopH~ pa,n:HorroKal(HH. 3. CTaHosrreHHe 

npoH3BO,[(CTBa BbiCOKOl.JaCTOTHbiX norrynposo,n:HHKOBbiX ,n:Ho,n:os .n:rr~ pa,n:HorroKal(HH. K 

pa3,n:erry 3. 1. HcTopH~ co3,n:aHH~ llloKJIH KOHI(enl(HH nrrocKOCTHoro TpaH3HCTopa. 2. 
HcTopH~ cTaHosrreHH~ KpeMHHesoit ,n:orrHHbi B KarrHcpopHHH, ClllA. K pa3,n:erry 4. 1. 
Kal.JeCTBeHHa5l KapTHHa noporosoro xapaKTepa H ycrrosHit B03HHKHOBeHH5l cnHparrbHbiX 
BOJIH nrra3Mbi B norrynpoBO,[(HHKax. 2. Kal.JeCTBeHHbie acneKTbi )l(eCTKoro H M5IrKoro · 
pe)I(HMa B036y)l(,[(eHH~ CnHpaJibHbiX BOJIH nJia3Mbl B norrynpOBO,[(HHKaX. 3. XapaKTep 

H3MeHeHH5l aMnJIHTY,[(bi CnHpaJibHOH BOJIHbl nJia3Mbl B norrynpOBO,[(HHKaX C pOCTOM 
Ha,[(KpHTHl.JHOCTH. 

3.3 TeMhi onpocoB Ha JaHHTHHX 

- K pa3,n:erry 1. 1. HcTopH5I Hccrre,n:oBaHHit II.H. Jie6e,n:eBa no MHJIJIHMeTpOBbiM 

BonHaM, aHarrorHl.JHO pa6oTaM Eo3e. 2. <l>apa,n:eit H ero pa6oTa «0nhiT HCTOpHH 
3JieKTpoMarHeTH3Ma»: HCTOpH5I H pe3yJihTaThi. 3. CeMh5l EeKKeperrh H ee BKrra.n: B HayKy. 4. 
)J,e5ITeJibHOCTb M.A. )J,BHry6cKoro no pa3BHTHIO npeno,n:aBaHH~ cpH3HKH B yHHBepcHTeTe 5. 
reHe3HC npe,n:cTaBrreHHit IlayrrH o nepcneKTHBax norrynpoBO,[(HHKOB B cBeTe ero 

BbiCKa3biBaHH5l 0 HHX, KaK 0 «rp~3HOM 6ecnop~,n:Ke», BKJia,[( IJayJIH B TeOpHIO 

norrynpoBO,[(HHKOB. K pa3,n:erry 2. 1. O.B. JloceB: 6Horpaqm~, BKrra.n: B pa3BHTHe <PH3HKH H 

TeXHHKH norrynpoBO,[(HHKOB 2. A.<l>. Hocpcpe: 6HorpacpH5I, BKrra.n: B pa3BHTHe <PH3HKH H 
TeXHHKH norrynpoBO,[(HHKOB 3. B.E. JlaiiiKapeB: 6Horpa<PH~, BKrra.n: B pa3BHTHe cpH3HKH H · 
TeXHHKH norrynpoBO,[(HHKOB 4. HcTopH~ co3,n:aHH5l KOMnaHHH Bell Telephone H ee 

Hccrre,n:oBaTeJihCKoro l(eHTpa Bell Labs. 5. Bbi,[(aiOII(Hitc5l BKrra.n: Bell Labs B pa6oThi no 

<PH3HKe norrynpoBO,[(HHKOB H norrynpoBO,[(HHKOBbiX npH6opoB. K pa3,n:erry 3. 1. A.<l>. 

Ho<P<Pe H ero BKrra.n: B opraHH3al(HIO Hayl.JHbiX HanpaBrreHHit Hccrre,n:oBaHH5l 

norrynpOBO,[(HH-KOB H C03,[(aHH5l <PH3HKO-TeXHHl.JeCKHX HHCTHTYTOB B JleHHHrpa,n:e, 
XapbKOBe H ToMcKe. 2. Hccrre,n:oBaHH~ norrynpoBO,[(HHKOB B ToMcKe: nepcoHaJIHH H 

Hayl.JHbie ,n:ocTH)I(eHH~. 3. )J,e~TeJibHOCTb KOKOM no npoTHBo,n:eitcTBHIO pa3BHTHIO 

norrynpoBO,[(HHKOBbiX TexHorrorHit B CCCP. 4. H3o6peTeHHe KpeMrreBcKoit Ta6rreTKH: 

nepcoHaJIHH H ,n:ocTH)I(eHH5l K Pa3,n:erry 4. 1. HcTopH5I OTKpbiTH5l BHHTOBoit 

HeycTOHl.JHBOCTH B norrynpoBo,n:HHKax, peecTp OTKpbiTHit CCCP. 2. HcTopH~ 

HCCJie,[(OBaHHH BHHTOBOH HeyCTOHl.JHBOCTH B pa3JIHl.JHbiX norrynpOBO,[(HHKax: repMaHHH, 

KpeMHHH, 6HHapHbie COe,[(HHeHH~. 3. HcTOpH~ HCCJie,[(OBaHHH BHHTOBOH HeycTOHl.JHBOCTH 

B paCTHTeJibHOH nJia3Me. 4. <l>H3Hl.JeCKa~ 3KOHOMHKa, pa60Tbl Jlapyiiia, MeTO,[( aHaJIOrHH . . 

IlpHHI(Hnhi <PH3Hl.JecKoit 3KOHOMH-KH B peiiieHHH 3a,n:al.JH Mo,n:errHpoBaHH~ TC. 5. 
CnHparrbHbie BOJIHbi H HX B3aHMo,n:eitcTBHe B nrra3Me norrynpoBO,[(HHKOB KaK aHarror 

cnHpaJibHOrO B3aHMO,[(eHCTBH~ B MO,[(eJIH TpOHHOH CnHparrH (TC): aHaJIH3 pa3BHTH~ 

cnHparrhHbiX U-, B- H G-rapMOHHK. 
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3.4 3K3aMeHaQHOHHhie BODpOChl 

- 1 LITo TaKoe HayKa H KaKoBa ee u:errb? 2 Kor,z1;a B03HHKJia HayKa, B qacTHOCTH, 

ecTeCTB03HaHHe? 3 KaKOBbi ocHOBHbie oco6eHHOCTH HayqHoro IT03HaHH.H? 4 Kor.z:~:a HayKa 

CTana rrpo<l:>eccHe:H? 5 KaKOBbi KpHTepHH HayqHoro 3HaHH.H? 6 PaccKmKHTe o CTPYKType 

HayqHoro 3HaHH.H M MeTo.uax HayqHoro rro3HaHM.H. 7 B qeM CMbiCJI .uncKyccnn H . .Eopa M 

A. 3iiHII.ITeiiHa no rrpo6rreMaM KBaHTOBOH MexaHHKM? 8 !arrnrreo !arrHrre:H M 

<l:>opMnpoBaHMe cpn3MKM KaK HayKM. 9 LITo TaKoe «3TOC» HayKn? 10 ITpMHU:MIIbi 

3KCIIepMMeHTaJibHOrO MCCJie,UOBaHH.H. IJpo6JieMa, rMIIOTe3a, ,UOCTOBepHa.H HCTMHa. 11 
H.uearrhi HayqHoro 3HaHM.H. HayqHbie Tpa.unu:nn, OTKpbiTM.H, peBOJIIOU:MM. ITapa.unrMhi 
HayqHOH ,Ue.HTeJibHOCTM. 12 KaK COBeprnaiOTC.H OTKpbiTM.H B HayqHOM MMpe? 13 _ 
B3aMMOCB.H3b HayKM H TeXHMKM. 14 XapaKTepHbie qepTbi coBpeMeHHoro 3Tarra HayqHo­

TexHnqecKoro rrporpecca. 15 MeTo.uorrorM.H HayKM KaK cncTeMbi. OcHOBHhie rroJIO)I{eHM.H. 

MeTO.U, MeTO.UMKa M MeTo.uorrorM.H. 16 MeTo.uorroniqecKMe rrpMHU:MITbi KOHKpeTHO­

HayqHoro ypoBH.H B KJiaccnqeCKOH cpH3HKe 17 B qeM COCTO.HT MeTO,UOJIOrMqeCKMe rrpaBMJia 

- rrpMHU:MIIbi HbiOTOHa? 18 MeTo.uorrornqecKne rrpMHU:HIIbi KOHKpeTHo-HayqHoro ypoBH.H 

B HeKJiaCcMqecKOH <l>H3HKe. 19 PoJib 3JieKTpO.UMHaMMKM, TeOpMM OTHOCMTeJibHOCTH M 

KBaHTOBOH MeXaHMKM B CTaHOBJieHMM HOBOH MeTO.UOJIOrMqecKOH CMCTeMbl. 20 B qeM 

OC06eHHOCTM IIOBe,UeHM.H 3JieKTporrpOBO,UHOCTH «IIJIOXMX IIpOBO.UHMKOB» 

rrorryrrpoBO.UHMKOB. KaKMe rrorryrrpoBO.UHMKM nccrre.uoBaJI M. <l>apa.ue:H? 21 OrrniiiMTe 

.HBJieHne rrponcxo.u51IQee rrpn ocBeru:eHMM rrorryrrpoBO.UHMKa. KaKne rrorryrrpoBO.UHMKM 

nccrre.uoBarr A.3 . .EeKKeperrb, orrMIIIMTe orrhiTbi A.3 . .EeKKeperr51? 22 OrrMIIIMTe 3cpcpeKTbi 

Bbiiip.HMJieHM.H M orrbiTbi K.<l> . .EpayHa, KaKHe rrorryrrpoBO.UHMKM MM nccrre.uoBaHbi? LITo 

TaKoe «KornaqHii yc»? 23 OrrMIIIMTe orrbiTbi Xorrrra M rrorryrrpoBO.UHMKM B ero 

3KcrrepnMeHTax. 24 KaKoe M3o6peTeHMe c.uerrarr .Eo3e? 25 KoHu:errU:M51 · 

rrorryrrpoBO.UHMKOBoro rrpn6opa, yrrpaBJI51eMoro 3JieKTpnqecKMM rrorreM, M3o6peTeHMe 

JinrrneHcperrh.ua. 26 YcTpoiicTBO M rrpMHU:MIIbi pa6oTbi KpMcTa.UMHa JioceBa, M3 KaKoro 

rrorryrrpoBO.UHMKa 6bm M3rOTOBJieH KpMCTa.UMH? 27 KaKyiO porrh Cbirparra TeopM51 

BMJibCOHa B pa3BMTMM rrorryrrpoBO.UHMKOBOH 3JieKTpOHMKM? 28 KaK 3KcrrepnMeHTaJibHO 

6bm o6Hapy)l{eH p-n-rrepexo.u O:HrroM M JiarnKapeBbiM? 29 KaKyiO Bbi,UaiOru:yiOc51 porrh 

Chirparra TBep.uoTeJibHa51 3JieKTpOHMKa BO BTopo:H MMpoBoii BOHHe? 30 OrrnrnMTe 

M3o6peTeHne M ycTpoiicTBO ToqeqHoro repMaHMeBoro TpaH3MCTopa? CTpyKTypa TMrra 

«KornaqHii yc». 31 KaKyiO porrh Chirparra CycaHHa !yKacoBHa Ma.uo.HH B pa3pa6oTKe 

TpaH3MCTopoB B CCCP? OrrnrnnTe ee pa6oThi. 32 OrrMIIIHTe KOHU:eiiU:MIO rrrrocKOCTHoro 

TpaH3HCTopa llloKJIM. 33 Co3,UaHne rrorreBoro TpaH3MCTopa, rrpMHU:MIIbi ero pa6oTbi. 34 
YcTpoiicTBO M rrpMHU:MIIbi pa6oThi TYHHeJihHoro .uno.ua. 35 OrrMIIIMTe MeTO.Ubi 
LioxparrbcKoro M 30HHOH rrrraBKM. 36 KaKMe rrepBbie TpaH3MCTopHbie ycTpoiicTBa cTarra 

BhmycKaTh rrpoMhiiiiJieHHOCTb? 3 7 OrrHIIIMTe MCTOpMIO C03.UaHM51 M ycTpo:HcTBO rrepBbiX . 

MHTerpanhHhiX cxeM. 38 KaKOBbi 3Tarrhi rrpoM3BO.UCTBa B rrrraHapHOH TexHorrornH? 39 B 

KaKnx ccpepax B rrepByiO oqepe.uh HaiiiJIM rrpnMeHeHM51 rrepBbie MHTerparrbHbie cxeMbi? 40 
0 qeM roBopHT M KaKOBbi ocHoBaHH.H 3aKoHa Mypa? 41 PaccKa)I{MTe o pa3BMTMM 

COBeTCKOH MMKp03JieKTpOHMKM M IIpMBe,UMTe rrpMMepbi HayqHbiX QeHTpOB M IIpOM3BO,UCTB. 

42 KaKOBbi TexHorrornqecKHe rrpnqMHbi II051BJieHH51 MMKporrpou:eccopoB M 

MHKpoKOHTporrrrepoB, rrpnBe.UHTe rrpnMepbi M3.UeJIMH M cpnpM-rrpoM3BO.UMTene:H. 43 LITo 

TaKoe .EHC M C.EHC, TexHorrornqecKMe ocHoBaHM51 nx rro51BJieHM51. 44 KaKOBbi 

IIpMHU:MIIMaJibHbie KaqecTBeHHbie H3MeHeHM51, CB513aHHbie CO 3HaqMTeJibHbiMH 

yMeHhiiieHM51MM pa3MepoB 3JieMeHTOB HC, HaHoTexHorrorMM. 45 KaKOBbi MMHHMaJibHO 
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B03MO:>KHbie pa3Mepbi ,liJ10.lJ:OB 11 TpaH311CTopoB? 46 YcTpoiicTBO HaHoTpaH311CTopa. 4 7 qTo 
TaKOe CIII1HTpOHI1Ka? 48 qTO TaKOe rpa<]:leH? 49 rpa<]:leHOBbie TpaH311CTOpbi: ycTpOHCTBO, 
TexHonorl111, xapaKTep11CTI1K11. 50 TexHononm rrpo113BO.lJ:CTBa rpa<]:leHa. 

3.5 TeMhi KOHTpOJihHhiX pa6oT 

- 1. ,I::(all:Te xapaKTep11CTI1KY LJeTbipeM paHHI1M 3ara,n:KaM «IIJIOXI1X» IIpOBO.lJ:HI1KOB: 
11CCJie,n:OBaTeJib, o6pa3r.:t;bl 11M 11CCJie,n:OBaHHbie, MeTO.lJ:I1Ka 3KCIIep11MeHTa, ycTaHOBJieHHbie 
3aKOHOMepHOCTI1, BhiBO.lJ:bi 113 11ccne,n:oBaHI151. 2. IIpaKTI1LJecKoe rrp11MeHeHI1e LJeTbipex 
ycTaHOBJieHHbiX 3ara,n:OK IIOJiyiipOBO.lJ:HI1KOB - xapaKTepHbiX 3<]:l<]:leKTOB: 11CCJie,n:OBaTeJib, 
rrp116oph1 11M 11ccne,n:oBaHHbie, TexHonorl151 113rOTOBJieHI151, r.n:e rrp11MeH51JII1Cb. 3. IIepexo.n: 
OT .lJ:I1CKpeTHbiX IIOJIYIIPOBO.lJ:HI1KOBbiX 11p1160p0B K 11HTerpaJibHbiM M11KpocxeMaM: pa60Tbl . 
Holl:ca, Mypa, K11n611. 4. HcTop1151 OTKpbiTI151 rpa<]:leHa: TeopeTI1LJecKoe OTKpbiTI1e, 
rrpaKTI1LJeCKOe OTKpbiTI1e (HoBOCeJIOB, rell:M ), IIOJIYLieHI1e IIJiaCTI1H rpacpeHa 11 
3JieKTpOHHbiX 11p1160p0B 113 Hero. 

4 MeTO.lJ.HqecKHe MaTepHaJihl 
,I::(n51 o6ecrreLieHI151 rrpou;ecca o6yLJeHI151 11 perneHI151 3a,n:aLI o6yLieHI151 11CIIOJib3YIOTC51 

cne,n:yiOIIII1e MaTepmUihi: 

- MeTO.lJ:I1LieCKI1e MaTep11aJibl, orrpe,n:eJI511011111e rrpou;e,n:ypbl Or.:t;eHI1BaHI151 3HaHI1M, 
yMeHI1M, HaBbiKOB 11 (11n11) OllbiTa ,n:e51TeJibHOCTI1, xapaKTep113YIOI1111X 3Tallbl cpop­
M11pOBaHI151 KOMIIeTeHr.:t;I1M, corJiaCHO II. 12 pa6oLJeM rrporpaMMbl. 

4.1. OcuoBHaH JIHTeparypa 
1. 1. Ear,n:acapb51H H. r. HcTOp1151, <]:l11JIOCO<]:l1151 11 MeTO.lJ:OJIOrl151 HayKI1 11 TeXHI1KI1: 

y-q:e6HI1K .ll:JI51 Mari1CTpOB I H. r. Ear,n:acapb51H, B. r. ropoXOB, A. II. Ha3apeT51H ; pe,n:. H. r. 
Ear.n:acapb51H.- M.: IOpaiiT, 2015.-383 c. (HaJII1LII1e B 6116n11oTeKe TYCYP- 2 3K3.) 

2. 2. Ear,n:acapb51H H. r. I1CTOp1151, <]:l11JIOCO<]:l1151 11 MeTO.lJ:OJIOrl151 HayKI1 11 TeXHI1KI1: 
yLie6HI1K .ll:JI51 Mari1CTpOB I H. r. Ear,n:acapb51H, B. r. ropoxoB, A. II. Ha3apeT51H ; pe,n:. H. r. 
Ear,n:acapb51H.- M. : IOpaiiT, 2014.- 383 c. (HaJII1LJI1e B 6116n11oTeKe TYCYP- 1 3K3.) 

3. 3. r. Hr.:t;KOBI1LJ. Tpoll:Ha51 CII11paJib. YHI1BepC11TeTbl - rrpe,n:rrp1151TI151 - rocy,n:apCTBO. 
I1HHOBar.:t;l111 B ,n:eMCTBI111 : rrep. c aHrJI. I r. Hr.:t;KOBI1LJ ; pe,n:. rrep., rrpe,n:I1CJI. A. <I>. YBapoB. -
ToMCK: TYCYP, 2010.-237 c. (HaJII1LJI1e B 6116n11oTeKe TYCYP- 5 3K3.) 

4.2. ,ll,onoJIHHTeJihHaH JIHTepaTypa 
1. 1. CoBpeMeHHhie <]:l11nococpcK11e rrpo6neMbi ecTeCTBeHHhiX, TeXHI1LJeCKI1X 11 

COr.:t;HaJibHO-rYMaHHTapHbiX HayK: yLJe6HHK .ll:JI51 CHCTeMbl IIOCJieBy30BCKOrO 
rrpo<]:leccHoHaJihHoro o6pa3oBaHH51 I B. B. MHpOHOB [11 ,n:p.] ; pe,n:. B. B. MHpOHOB. - M. : 
rap,n:apHKH, 2007.- 639 (HaJIHLJHe B 6H6JII10TeKe TYCYP- 4 3K3.) 

2. 2. B. A. Jlocb. HcTopH51 11 cpMnococpH51 HayKI1. OcHOBhi Kypca : YLie6Hoe 
rroco611e I B. A. Jlocb. - M. : ,I::(arnKOB 11 K 0

, 2004. - 401c. (2 3K3. B 6116n.TYCYP). · 
(HaJIHLIHe B 6H6JIHOTeKe TYCYP- 2 3K3.) 

3. 3. B. C. CTerrHH. <l>Hnoco<]:lH51 HayKH. 06mHe rrpo6neMhi: YLie6HI1K ,n:JI51 
CHCTeMhi rrocneBy3oBcKoro rrpo-cpeccHoHaJibHoro o6pa3oBaHH51 I B. C. CTerrHH. - M.: 
rap,n:apHKH, 2006.-382 c. (HaJIHLJHe B 6H6JIHOTeKe TYCYP- 5 3K3.) 

4.3. Yqe6uo-MeTO.lJ.HqecKoe noco6He H nporpaMMnoe o6ecneqeuHe 
1. HcTopH51 11 cpHnococpH51 HOBOBBe,n:eHHii: MeTO.lJ:I1LieCKHe yKa3aHI151 .lJ:JI51 

opraHH3ar.:t;HH caMOCT051TeJihHOM pa6oThi MarHcTpaHTOB I ,I:J;po6oT II. H. - 2015. 33 c. 
[3neKTpoHHbiM pecypc] Pe:>KHM ,n:ocryrra: http:lledu.tusur.rulpublicationsl561'5, 
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CB060.[(HbiM. 

2. HcTopmi H qmnocoqm51 HOBOBBe.[(eHHM: MeTO.I:J:W:IeCKHe peKoMeH.[(aii,HH K 

npaKTHqecKHM 3aH51TH51M I ,[(po6oT n. H. - 2015. 24 c. [3neKTpOHHbiM pecypc] - Pe)l(HM 
.[(ocryna: http:/ /edu.tusur.ru/publications/5616, cBo6o.[(HhiM. 

4.4. Ea3hi ~annhiX, uuc}lopMau,uouuo cnpaso~Hhie u noucKOBhle cucTeMhi 
1. He rrpe.[(yCMOTpeHbi 
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