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PaGouas mporpamma gucrurummHbl  «VICTOpUS — TEXHMYECKHMX  HAYK»
pazpaborana B cooTrBeTcTBUM Cc  DenepaibHbIM  TOCYAAPCTBEHHBIM
oOpa3oBaTeNbHBIM CTAHJIAPTOM BBICHIETO OOpa30BaHUs, YPOBEHb BBICHIETO
oOpa3zoBanusi — IloaroroBka kaapoB Bbiciied kBanudukanuu, Hampasienue
noarotoBku 46.06.01 — Mcropuueckre HayKd W apXeoJiorvs, YTBEPKIACHHOIO
[Ipukazom MunucrepctBa obpazoBanus U Hayku P® ot 30.07.2014 Ne 904, c
n3MeHeHus MU U jonoiaHeHusMu oT 30.04.2015 u y4yeOHBIM IIJIaHOM IPOTPaMMBbI
NOJATOTOBKM HAyYHO-NIEAArOrM4ecKuX KaJpoB B ACIHPAHTYPE MO HAIPABICHHUIO
MOJITOTOBKU KaJpOB BbIcIIel kBajudukanuu 46.06.01 — Mcropuueckue Hayku u
apxeoJiorus, HanpaBieHHOCTh (podwib): 07.00.10 — McTtopust HAaykKn U TEXHHKH,
3a09HOU (POPMBI 0OyUEHUSI.

Pa3paboTanu:
IpsixoB bopuc bopucoBud, cT. Hay4blil COCTPYIHUK, KaH[. (U3.-MaT. HAYK,
Enbkuna Enena EBrpadoBHa, kana. ¢uioc. Hayk




OBIIUE MOJIOKEHUS
1. TIEJIb Y 3AJIAYM JUCIHATITMHBI

[lenbto OocBOEHUS AMCUMILIMHBL «VICTOpHUS TEXHUUYECKHUX HAayK» SIBISETCS
dbopMupoBaHHEe Yy  aclUpPaHTOB  YIUIYOJIEHHOTO  TOHMMAaHHSA  TEHE3HCa,
3aKOHOMEpPHOCTEI M  OCHOBHBIX 3TallOB pPAa3BUTHUS TEXHUYECKUX  HayK,
MHTErPallMOHHBIX MEXaHU3MOB B3aMMO/ICHCTBHS TEXHUYECKUX U
TEXHOJIOTHYECKHX HAayK C €CTECTBO3HAaHHEM M COLHUAIBHO-TYMaHUTApHBIMH
HayKaMH B O0IIEl CUCTEME TEOPETUUECKUX U MPUKIIATHBIX 3HAHUI.

1.2 OcHOBHBIE 337241 JUCUUIIIINHBI

—  COBEpIICHCTBOBAaHUE U JAIbHEWIIEE PAa3BUTHE MOJYYEHHBIX B BbICIIEH
IIKOJIC 3HAaHUM, HABBIKOB U YMEHUH B paMKax Mpo(heCcCUOHATIBHON e TENbHOCTH;

— (QopmMupoBaHHE Yy acnMpaHTOB 0a30BBIX 3HAHUM 1O HCTOPUU
TEXHUYECKUX U  TEXHOJOTMYECKHX  HayK,  [O3BOJIOMIMX  I[OHUMATh
3aKOHOMEPHOCTH MX Pa3BUTHUS, OCBOEHUE U YCHEIIHOE MPUMEHEHHE B HAy4YHBIX
UCCJIEIOBAHUSIX TEPMUHOJIOTMH YUEOHOU TUCUUTIINHBL

—  pa3BUTHE YHUBEPCAIBHBIX, oO1enpodeccuoHaNbHbBIX 51
npo(eCCUOHANBHBIX ~ KOMIIETEHUMH B COOTBETCTBUM C  TpeOOBaHUSAMHU
cootBeTcTByIOmMX OIIOIT BO;

—  Ppa3BUTHE y aCMPAHTOB YMEHHUI U ONBITa CAMOCTOSITENIBHON pabOThI IO
COBEPILIEHCTBOBAHUIO MNPO(ECCHOHATBHBIX 3HAHMUM, a TaKKe OCYIIECTBICHUS
MCCJIEIOBAHMI 110 UCTOPUHU B 00JIACTU TEXHUYECKUX HAYK.

2. MECTO JUCIHUILINHBI B OBPA3OBATEJIBHON
IMPOI'PAMME

VYyebnas mucummuinHa «VcTopus TEeXHMYECKHMX HAyK» BXOJUT B
anexktuBHyt0 4yacte OIIOIl no  HampaBieHWI0O MOATOTOBKM  HAy4HO-
NeJarornyeckux kaapoB B acnupantype 46.06.01 «HMcropuueckue Hayku u

apxeosiorusi». HanpasnenHocts (mpoduns): 07.00.10 — «Mcropuss Hayku u
TEXHUKN.
JucuunnuHa «Hcropus TEXHUYECKUX HAYK» CBsI3aHa c

npeamecTByomuMu Kypcamu «Vctopus u ¢punocodust Hayku», «Mctopus Hayku
Y TEXHUKW», «JIoTHKa 1 METO0JIOTUSI HAYYHOTO ITO3HAHUSY.

OcBoenue coaepxkanus Kypca «McTopus TEXHHMYECKHX HAyK» IO3BOJISET
CUCTEMHO CBS3aTh M BBIBECTH HA HOBBI KAYECTBEHHBI YPOBEHb METOHOJIOTHIO,
VCTOPHIO U CIIEIUATU3UPOBAHHBIE 3HAHUS IO KOHKPETHBIM JUCHHUILIMHAM.

Jucnnmuaa «McToprs TEXHUUECKUX HAYK» CIIY’KUT OCHOBOM JUIS:

— onTuMmMu3zanuu  paboOThl  aclupaHTa HaJI TEMOW  KaHIUJATCKON
IVCCEPTALNH;

— BHEAPEHUS HCTOPUKO-TEXHUYECKUX MpOOJIeM U CBS3aHHBIX C HHUMHU
Hay4HBIX HAIPABJIECHUH B IJIOCKOCTh UCCIIEIOBAHUI aCIIUPAHTA;

— OBJAJICHUS POCCUMCKON M 3apyOeKHOM HCTOPUKO-HAYYHOM M HAy4HO-
TEXHUYECKOU JIMTEPATYPOH.



3.TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUS TUCHUIIIINHBI
3.1. YHuBepcaJibHbIe KOMIIETEHIIHU

Kona xommereHmun

3HaHI/IH, YMCHU:, BIIAACHUA

YK-1 — criocoOHOCTh K KPUTHIECKOMY
aHaJIM3Y U OIIEHKE COBPEMEHHBIX
HAyYHBIX IOCTH)KCHUH, TeHEPUPOBAHHIO
HOBBIX UJCH MPU PEIICHUH
WCCIIEIOBATEILCKUX U TIPAKTUICCKUAX
3aJa4, B TOM YHUCJIE B
MEXIUCITUTUTMHAPHBIX 00JIaCTIX

3nams. UCTOPHUIO HAYYHBIX U
TEXHUYCCKHUX JTOCTHKCHHH, a TAKKE
COBPEMEHHYIO HCTOpHOTPpadHIo KaK B
CHCIMAILHOM TUCITUILINHE, TaK U B
oOIIeHayYHOM TUTaHE.

Ymems: B cBOEH npoheccHOHaTbHOM
JESTEIBHOCTH IPUMEHSTH 3HAHUS,
NOJTy4eHHbIE B yUeOHOM Kypce, A
aHaJN3a BOSHUKAIOIIUX MTPOOIIEM.
CoOTHOCHUTDH 3HAHHE UCTOPUU B
CHELMATU3UPOBAHHOMN 00J1acTH C
COBPEMEHHBIMHU 3aJla4aMH.

Bradems: uHGOpMaIIMOHHBIMU
TEXHOJIOTHSIMH, TIPUKJIATHEIMHU
porpaMMamMu, Ipecieays perieHue
OOIIEHAYYHBIX U TPUKIIATHBIX
HCTOPUKO-TEXHUICCKUX 3a71a4.

YK-3 — roTOBHOCTH y4acTBOBaTh B
paboTe POCCHICKUX M MEXKTyHAPOTHBIX
HCCIIEN0BATEIBCKUX KOJUIEKTHBOB I10
PEIICHUIO HAyYHBIX M HAYYHO-
oOpa3oBaTeIbHBIX 337134

3Hamb: MHOCTpaHHBIE (AHTTUNUCKUM,
HEMELKHH U JIp.) I3bIKH, YMEHHE
paboTaTh ¢ COBPEMEHHOM
MCCJIEIOBATEIILCKOU JINTEPATYPOU.

Ymems: B cBOEH HAy4YHOU
JIEATEIIBHOCTH CTaBUTh 3aJa4u
TEOPETUYECKON, SKCIIEPUMEHTAIIBHON U
METOANYECKON HAIIPABIEHHOCTH,
WCIIOJIb3Ysl 3HAHMS TTOJTYYEHHBIX
METOJMK.

Braodemuw. HaBbIKaMM mepeBoIa
HAyYHOH U HAyYHO-METOUYCCKOM
JUTCPATYPBHI.

YK-4 — roTOBHOCTb UCIOJIH30BATh
COBPEMEHHBIE METO/IbI U TEXHOJIOTUHU
Hay4YHOM KOMMYHHKALIUHA HA
roCyJapCTBEHHOM M MHOCTPaHHBIX
A3BIKAX

3uname: COBPEMCHHBIC METObI U
IIPHUEMBbI pa6OTBI B KOMMYHHWKAallMOHHBIX
CCTIX.

Ymems: npuMeHATH 3HAHUS,
MOJIyYCHHBIC B Y4€OHOM Kypce, TS
aHaJIM3a BOZHUKAIOIIUX MPOOIIEM.
CoOTHOCUTD 3HAHUE UCTOPUU B
CHeIUaIN3UPOBAHHON 001aCcTH C
COBPEMEHHBIMHU 33/Ia4aMHU.




Braodemw: uctropueit TEXHUUECKUX
CPEACTB, UCIIBITATEILHOTO U
HCCJIEI0BATENHLCKOTO 000pYI0BAHUS B
COOTBETCTBHH C LIEJIEBBIMU
CHEHHAIN3UPOBAHHBIMU POTPAMMAaMH.
3HaHWE UCTOPUYECKOU U
METOI0JIOTUYECKOMN IBOJIOLUAN
MIPUMEHSAEMBIX CPEICTB.

YK-5 — CriocoOHOCTh MIIaHUPOBATH U
perarh 3a1a9u COOCTBEHHOTO
po(eCCHOHATTEHOTO U JIMYHOCTHOTO
pa3BUTHSI

3Hams. METO/bl Pa0OTHI C UICTOYHUKAMU
U UCCIIEZI0BATEIHCKOM TUTEPATypOit U
MPUMEHSTH UX B COOCTBEHHBIX
WCCJICTOBAHMSIX.

Ymems: camocTOATEILHO OCBAaBaTh
HOBBIU MaTCpual IUCHUILIINHEI,
00J1aCTH €ro IMPUITOKCHUA U MCTObI
HUCIIOJIB30BaHM.

Bradems: npreMaMy IJIaHUPOBAHUS
UCCIIEI0BATENBCKUX TPOEKTOB € YUETOM
HCTOPUKO-HAYYHBIX U UCTOPUKO-
TEXHUYECKUX 3a/1a4.

3.2. OomenpogeccuoHAIbHbIE KOMIIETEHIINU

KOII KOMIICTCHIIMH

3HaHI/I}I, YMCHHUA, BJIAACHUA

OIIK-1 — crtocoOHOCTE CAMOCTOSITEILHO
OCYIIECTBJISITh HAYYHO-
HCCIIEIOBATENbCKYIO EATEIBHOCTD B
COOTBETCTBYIOIIEH MPOPECCUOHATBHON
00J1aCTH C MCIIOJIb30BaHUEM
COBPEMEHHBIX METOOB UCCIEIOBAHUS U
MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH

3Hamsb. UICTOPUIO PA3BUTHUS
MPUMEHSEMbIX METOJI0JIOTUH U
TEXHOJIOTUH.

Ymemps: onpenensats NepCrieKTUBY
HAyYHOTO MMOMCKA B HHAUBUIYaJTLHOM H
KOJUICKTUBHOM TIOPSIZIKE, JIEIaTh BRIOOD
CpeH TMOAXO0/I0B K PEIICHUTO
KOHKPETHBIX 3a/1a4; IJIAHUPOBATH U
OpraHU30BbIBATH CBOIO JIEATEILHOCTH B
n30paHHO MpodeccuoHaTbHOM
00J1acTH, OIIEHHUBAs €€ Ha UCTOPUYECKUX
MpUMEpPax ¢ TOMOIIBI0 COBPEMEHHBIX
METOJMYECKUX MPHUEMOB.

Brademw: npuemamu 1 METOIaMU
MOJICTTUPOBAHUS U3yYaeMbIX SBJICHUN U
MPOLIECCOB Ha OCHOBE OOIIEHAYYHBIX
COOTHOILICHUN MEXIY MOJETSIMU U
peaTbHBIMU SBJICHUSMHU JJIS CO3IaHUS
HOBBIX TEXHUYECKHUX HU3JICTUHN U
CpEJICTB, TEXHOJIOTMH W MHHOBAIUU.




OIIK-2 — roTOBHOCTB K
MIPETO/IaBaTeIIbCKON NeATEILHOCTH 10
OCHOBHBIM 00pa30BaTeIbHBIM
IporpamMmam BBICIIIETO 00pa30BaHUs

3Hnamb: OCHOBHBIC O6p8,30BaTCJII>HBIC
IMporpaMmbl BBICHICTO O6paSOBaHI/IH 141
ICPCIICKTHUBY UX PAa3BUTHA.

Ymems: UCnonb30BaTh HCTOYHHUKH I10
UCTOYHHUKOBEICHUIO (ITMCbMEHHBIE,
BCIICCTBCHHBIC, ayAMOBH3YyaIbHbIC,
n300pasuTeIbHBIC | JIP.).

Bnaoems: ciocOOHOCTBIO CTABUTD,
dbopMHUpOBATH U PENIATh 3a1a4H,
CHUCTEMHO aHAJIM3UPOBATH HAYIHBIC
po0JIeMbl, TeHEPHUPOBATh HOBBIC UICH
¥ CO3/1aBaTh HOBOE 3HAHHE; TPHUEMAMH
KOTHUTUBHBIX TEXHOJIOTHI 00yUeHHUs.

3.3. Ilpodeccuonan

bHbIC KOMIICTCHIINH

Konx komnereninmn

3HaHUs, yMEHMUS, BIIAJICHUS

[1K-1 — crmocoOHOCTh MOTy4aTh,
o0pabaTbIBaTh, AaHATU3UPOBATH U
CUCTEMATU3UPOBATh HAYYHO-
TEXHUYECKYI0 UH(OPMAIHIO IO TEME
VCCJIEI0BAHUS

3nams. WccaeNOBATENIBCKOE U
SKCIIEPUMEHTaIbHOE 000py0BaHKE B
M30paHHOM MPEeIMETHOU 001acTH B
COOTBETCTBHH C IEISIMHU ITPOTPAMMBI
CHEIUaTN3UPOBAHHON MOATOTOBKU
acIupaHTa.

Ymems: oCcymiecTBIATH
poeCcCHOHANIbHYIO HAYYHYIO U
AHATUTHYECKYIO IeSITeIbHOCTh, OBITh
CIIOCOOHBIM MPUMEHSITH B CBOCH
npoheCCUOHATIBHON JIEATEIIbHOCTH
yIiIyOJICHHBIE 3HAHUS, TIOJTyYEHHBIE B
COOTBETCTBUU C MPOPUIBHOU
HANPaBIEHHOCTHIO.

Braoemw: undopmManinoHHBIMU U
KOMMYHUKATUBHBIMHU TE€XHOJIOTUSIMU,
MPUKJIATHBIMU MTPOTPAMMaMHU.

[1K-2 — cmocoOHOCTH BHIOMPATH U
000CHOBATh METOJIUKHU U CPEJICTBA
peIIIeHHUs TTOCTABIICHHBIX 3a/1a4

3nams: IEPCIEKTUBY COOCTBEHHOTO
HAy4HOI'O [TOMCKA U HaIlPaBJIEHUE CBOEH
HAay4YHOU, TEXHUYECKOHN UIIU
WHHOBALMOHHOW J1€ATETbHOCTH,
MOAXO0/IbI K PEIICHUI0 KOHKPETHBIX
HUCCIIEN0BATENbCKUX U/ MU
WHHOBAIMOHHBIX 3aJ1a4.

Ymems: cTaBUTH 3a/1a4l TEOPETUUECKUX
W/WTU YKCTIEPUMEHTATBHBIX HAYUHBIX
HUCCIIEI0OBAHNH.




Brademw: MeTo1aMH TUTAHUPOBAHUS U
MIPOBEJICHUSI KCCIICIOBAaHUMN 1
AKCTIIEPUMEHTOB MPHY BBIMOJHEHUH 3a]1a4
B BBIOpAHHOW 00JIACTH UCCIIEOBAHUNT;

[1K-3 — cnocoOHOCTH MOCTPOCHUS
00pa30BaTEILHOTO MpOoIEcca B BY3€ U
pa3paboTKu y4eOHBIX TPOrpaMM

3Hamp: OpraHu3alxIi0 y4eOHOro
npolecca U METOAbI pa3paboOTKH
Y4€OHBIX POTPaAMM.

Ymemuw: camocTOsITEILHO OCBAMBAThH
HOBBIE€ JUCIIAIIIINHEI 1 METObI
HCCIIENOBaHHUI. JTa KOMIICTEHIIUS
OCBaMBAaETCs B XO7€ 00CYXIECHUS
OCHOBHBIX TEM Kypca U KOHKPETHOM
BBIOpaHHON CIIeIIMAIM3AIIUH.

Braoems: iemarornueckoi METOIUKON
U IprieMamMu oOy4eHHs B U30paHHOU
JTHUCIHTLINHE.

[1K-4 — criocoOHOCTH K peaau3aiuu
o0pa3oBaTeIbHBIX MIPOTPAMM B PaMKax
CTaHapTOB BBHICIIETO
1poheCCHOHAIBHOTO 00pa30BaHuUs

3nams. 00pa3oBaTeIbHBIC CTAHIAPTHI
BBICIIICTO TIPO()ECCHOHATBLHOTO
oOpa3oBaHus.

Ymems: ncnonn3oBath
HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIS
TEXHOJIOTHU: OBITH CIIOCOOHBIM
MIPUMEHSITH COBPEMEHHBIE METO/IbI
aHaju3a, MPeJICTaBJICHUS, TOJTYYEHUS U
nepeaayu nHGOpMaIMu, UCII0JIb30BaTh
CYILIECTBYIOIINE MPUKIATHBIC
MPOTPAMMBI 110 TPOGUITIO TOATOTOBKH.

Braoems.: MmeTonaMu IPOBEICHUSI
y4eOHBIX UCCIIEIOBAaHUHN U
OKCIIEPUMEHTOB TIPH BBITIOJTHEHUH
oOpa3oBaTeNIbHBIX 33/1a4 B U30paHHOM
MIpeaAMETHOM 00JIacTH.




4. CTPYKTYPA U COAEP KAHUE JUCIHUILJINHBI
4.1. Paznenanl (MOAyJIH), TeMbI IMCHUIJIMHBI M BU/IbI 3aHSITHI

Ne TpyaoemkocTh Mo BUIaM 3 E
n/ Hammenopanue Teme! yueOHOM paboThI (ak. 4.) 2 =
. (pa3nena) 5 =

J |I3|PJI| C |CP| K =

1. | Tema 1. cTopus u 4 1 3
ucTopuorpadusi TEXHUKU U
TEXHUYCCKUX HAYK

2. | Tema 2. Texnuka u Hayka kak | 10 10 JlokIazsl ¢
COCTaBJISIOIINE MIPE3CHTAIIHS
ITMBIJIM3AIIMOHHOTO TIpoIiecca MU

3. | Tema 3. CmeHa comuo- 8 8 Jloknazael ¢
KyJIbTYPHOU MapaurMbl MpEe3eHTaLUS
Pa3BUTHS TEXHUKHU U HAYKH B MU
Hosoe Bpems

4. | Tema 4. Oran ¢popmupoBanus | 12 12 TexHonorus
B3aUMOCBSI3E MEXITY poOJIEeMHOT
UHXEHEpHUel u 0 00yueHus
AKCIIEPUMEHTAIILHBIM
ecrectBo3HanueM (XVIII-1-4
moj. XIX BB.)

5. | Tema 5. CraHoBIIcHHE U 12 | 1 11 Jloknazpl ¢
Pa3BUTHE TEXHUYECKUX HAYK MpPE3eHTALIUS
¥ MTH)XEHEPHOTO COOO0IIeCTBA MU
(2-s1 mon. X1X-XX BB.)

6. | Tema 6. DBosTIOIINA 8 1 7 KomnokBuym
TEXHUYECKUX HAYK BO 2-1
noi. XX B. CucremHo-

WHTETPAaTUBHBIC TCHICHIIUU B
COBPEMEHHOU HAYKE U
TEXHUKE

7. | Tema 7. UndopmarimoHHo- 8 1 7 TexHonorus
TEXHOJIOTUYECKUE PEBOTFOITUU poOIeMHOT
K. XX-XXI BB. TexHonmoruu 0 o0yueHusl,
NBICS xonBeprennuu JIUCKYCCHS

8. | Hamucanue pedepara 8 8 Pedepar

9. | 3auer c oleHKOM 2 2

Uroro: 72 | 4 66 | 2

Llpumeuanue: JI — nexyus, 113 — npakmuueckoe 3anamue, C — cemunap, K —
koumpoaw, CP — camocmosmenvuas paboma, PJI — paboma c nrumepamypou.




4.2. Conep:xaHue TeM TUCHUILINHBI

Tpyno | ®opmupye | Metobl
Ne €MKOC | MbI€ npenojiaBa
Conepxanue TeM
n/n Th | KOMIIETEHI | HUS
(ak.u.) | un
1. | Uctopus u uctopuorpadus TEXHUKH U 4 YK-1, YK-2, | Yrenue
TECXHUYCCKHUX HAyK YK-3, VK-5, JICKIIUH C
ITK-1, TIK-2, MIpE3eHTa-
TIK-3, TIK-4,
OIK-1 UMY,
2. TexHuka M Hayka KaK COCTaBJISIIOIINC 10 TexnHoI10-
[IMBUJIM3AIIMOHHOTO TTpoliecca TUH
npooiem-
HOTO
oOy4eHus
3. | CMmeHa COUMOKYIBTYPHOW MapagurMbl 8
pa3BUTHS TEXHWKH M Hayku B HoBoe
BpeMsI
4 Ortanm  ¢GopMHpOBaHUSA B3amMOCBs3eh | 12
MEXTY WHKEHEpHEH u
HKCTIEPUMEHTAJIBHBIM €CTECTBO3ZHAHUEM
(XVI11-1-5 mos. XIX BB.)
5. | Tema 5. CtaHOBIIEHUE U Pa3BUTHE 12
TEXHUYECKUX HAYK U WHKEHEPHOTO
coobniectna (2-s1 nmoy. XI1X-XX BB.)
6. DBOIIONMS TEXHUYECKUX HAYK BO 2-i1 8
mon. XX B. CUCTEMHO-UHTETPATUBHbBIE
TEHJICHIINY B COBPEMEHHOUN HAYKE U
TEXHUKE
7. NHpopmMaIimoHHO-TEXHOJIOTHYECKIE 8 Jlekus-
peBommonuu K. XX-XXI BB. TexHomoruu JIUCKYCCUS
NBICS-konBeprenmuu

4.3.1lepeueHnb TEM.

Tema 1. UcTopus u ucTopuorpadusi TeXHUKM U TEXHHYECKUX HAYK

OO6miee mnpencraBlieHHEe O TepMUHOJIOTMU Kypca. Ilpupona 3HaueHuUi
MOHATHUS «TeXHHUKa» (Téyvn) U TpaHchOpMAIHsI €r0 CMBICIOB; 3HAYCHHUS TOHSITHIA:
«TEXHOJIOTHUSI», «TEXHUYECKOE 3HAHUEY, «TEXHUYECKHE HayKW»,
«TEXHOJIOTUYECKHE HAYKW» B HCTOYHHMKAX W MCCIIEIOBATEIbCKOM JIUTEPATYPE,
MOCBSIEHHON BOIMPOCaM UCTOpUH U (UIOCODUN TEXHUKU M TEXHUYECKUX HayK.



OcHOBHbBIE (aKTOPbl U 3aKOHOMEPHOCTH HMCTOPUYECKOTO pa3BUTHS HAYKd U
TEXHUKHU B CBETE€ UCTOPUU U UCTOPUOTPAPUU TEXHUUECKUX HAYK.

Tema 2. Texunuyeckue 3HAHUS IPEBHOCTH, AHTHYHOCTH, CpeTHUX BEKOB H
noxu Bo3poxaenus

Texnuueckue 3nanus opeenocmu u Aumuunocmu 0o V 8. H. 3.

Penurno3no-mugosoruyeckoe OCMbICIICHHUE MPAKTUYECKON JESTEIbHOCTH B
JIPEBHUX KyJbTypax. TexXHWYeckue 3HAHHUS Kak 4acTh MHUQOJOTHH. XpaMbl U
sHaHus (Eruner u Mecomnoramusi).

Paznuuenue «TIXHI» U «3NUCTEME» B AHTUYHOCTU: TE€XHHKA 0€3 HAyKU U
Hayka Oe3 TexHHMKHU. [losiBleHHE 3J€MEHTOB HAay4YHBIX TEXHUYECKUX 3HAHUN B
AMOXY AJUIMHU3MA. Hauana MEXaHUKHU U TUAPOCTATUKY B TpyJdax Apxumena. 3aKkoH
ppiaara. Ilate mpocTeix MamumH. Pa3BuTme MEXaHMYECKMX 3HAHHM B
AnekcaHgpuiickom Myceione: pabotel [lamma u ['epoHa mno mnHeEBMaTHKe,
aBTOMATUYECKUM YCTPOMCTBAM M METATEIbHBIM OpYyIuAM. TexHHuYecKash MbICIb
AHTHYHOCTH B Tpyae Mapka Butpysus “Jlecsate kHur 06 apxurekrype” (I Bek g0
H. 3.). [lepBbie npeacTaBiaeHUs: O MPOYHOCTH.

Texnuueckue 3nanus 8 Cpeonue eexa (V-XIV 68.).

PemecnienHble 3HaHUs U ciequ(rKa UX TpaHCISIIUK. Paznuuus u oOUIHOCTD
QIXMMHAYECKOIO0 M PEMECIEHHOr0 penenToB. OTHOIIEHHE K HOBOBBEACHUSAM H
uzooperartenssM. CTpOMTENbHO-apXUTEKTypHble 3HaHusA. [opHOoe Jeno wu
TEXHUYECKUE 3HaHUs. BiausHue apabCKUX HCTOUHUKOB U TEXHUKU CPETHEBEKOBOIO
BocTtoka. AcTtpoHOMHUYECKHE NPUOOPHI U MEXAHWYECKHE Yachl KaK MEIUyMbl
MeXy cepaMu HayKH U pemecia.

XpHUCTHUAHCKOE MHPOBO33PEHHUE MU OCOOCHHOCTM HAyKM W TEXHUKH B
Cpennue Beka. Tpyn kak dopma cioyxeHus bory. Ponb cpenHeBekoBoro
MoHamectBa M yHuBepcuTeToB (XIII B.) B NpUBHECEHHH NPAKTUYECKON
HaIpaBJIECHHOCTH B c(epy HMHTEIUIEKTyalbHOU aAesTenbHOCTU. Mied coueraHus
OIBITa W TEOPHH B HAayKe W pPEMeCIIeHHOW mpakTuke: ABeppodc (1121-1158),
Tomac Bpagsapauu (1290-1296), Pomxkep bokon (1214-1296) u ero tpya “O
TaHBIX BEIIAX B UCKYCCTBE U MPUPOJIE” .

Texnuueckue 3nanus s3noxu Bospoowcoenus (XV-XV1 68.)

Bo3HUKHOBEHHE B3aMMOCBSA3€M MEXKJIy HAYKOM M TEXHUKOWU. M3meHeHume
OTHOIIEHUST K wu300perarenscTBy. llomumop Beprummit “O6 wu3o0perarensx
Bemieir” (1499). IloBblllieHHE COLMAIBHOTO CTaTyca apXUTEKTOpa U HWHIKEHEepa.
[lepcornuupoBaHHbIA CHHTE3 HAYYHBIX M TEXHUYCCKUX 3HAHWM: XYIOXKHUKHA U
WHKEHEPHI, apXUTEKTOPhl U (GOpTU(PHUKATOPHI, YUYCHBIC-YHUBEPCATIBI AIMOXHU
Bospoxnenus. Jleon barucra Ansoeptu (1404-1472), Jleonapno na Bunuu (1452-
1519), AmwoOpext [Hiopep (1471-1528), Bannouuo bupunryuuo (1480-1593),
[eopruit  Arpukona (1494-1555), MHWeponmumyc Kapmano (1501-1576),

Hxan6artucta ne as [Hopta (1538-1615), Cumon CreBun (1548-1620) u np.
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Pacmmpenue npencTaBieHnii THAPABIMKY U MEXaHUKH B CBS3U C PA3BUTHEM
MaHy(GaKTypHOrO  TMPOM3BOACTBA U  CTPOUTEIBCTBOM  T'HAPOCOOPY>KEHUHU.
[IpoGnema pacuera 3yOuaThIX 3alleTICHUN, TEPBBIC MPEACTABICHUS O TPEHUHU.
Pa3zBuTue apTriiepun U co3/laHne Havaid OauTMCTUKU. TpakTaT 00 OTHECTpEeIbHOM
opyxun “O HoBoi Hayke” Hukkono Tapransu (1534), “Tpakrat 006 aptuuiepun”
Huero Yddano (1613). Yuenue o nepcnexkrune. O0001IeHNE CBEACHUI O TOPHOM
Jiesie U METAJUTYpTUH B TpyAax Arpukoiibl U bupunryyddo.

Benukue reorpaduueckuie OTKPBHITHS W Pa3BUTHE NMPUKIATHBIX 3HAHWNA B
oOnacTu HaBUTAIMU W KopaoOsectpoenus. B. ['minsbept: “O MarHute, MarHUTHBIX
Tenax u Beaukom Maraute 3emiie” (1600).

Tema 3. CMeHa COIUOKYJILTYPHOH NapagurMbl pa3BUTHS
TeXHUKHM U HayKu B HoBoe Bpemst

Hayunas pesomonust XVII B.: cTaHOBIEHHE SKCIEPUMEHTATIBHOTO METOIA U
MaTeMaTu3alusl €CTECTBO3HAHMS KaK MPEANOCBUIKA MPUIIOKEHUS HayYHBIX
pe3yapTatoB B TexHHKE. I[IporpamMmma BoccoenvHEHMs “HayK M HCKYCCTB”
®psHcuca bakona (1561-1626). Barnsag Ha npupoAy Kak Ha COKPOBHILHHILY,
CO3JaHHYIO JJis OJ1ara 4eJI0BEeYeCKOro poa.

TexHnuueckue npoodsieMbl U UX POJb B CTAHOBJICHUH 3KCHEPUMEHTAIBHOTO
ectectBo3HaHug B XVII B. Texnuka kak 0OBEKT HUCCIEIOBAHUS €CTECTBO3HAHUS.
Coznianue cucTeMbl HayYHBIX MHCTPYMEHTOB M W3MEPUTEIBHBIX MPUOOPOB MpU
CTAHOBJICHUHM OSKCIEPUMEHTAIIBHOW HAyKH. YYEHBIE-3KCIEPUMEHTATOPHl U
uzooperarenu: [ammneo Tamuneit (1564-1642), PoGepr I'yk (1605-1703),
Opanmkunucta Toppuyemnu (1608-1647), Xpuctuan [oiirenc (1629-1695). Pens
Hexapt (1596-1650) u ero tpyn “Paccyxnenune o merozae (1637). Mcaak HproToH
(1643-1727) u ero Tpya “Martemarnyeckue Havala HaTypaibHOU (uinocodun
(1687).

OpranuzanuonHoe opopmiieHre Hayku HoBoro BpeMeHu. Y HUBEPCUTETHI U
aKaJeMHUHd KaK CcOOOIlecTBa YYEHBIX-IKCIIEPUMEHTATOPOB: akaaemuu B Hramuwm,
Jlongonckoe Koponesckoe o6miectBo (1660), [Tapuxckas Axanemus Hayk (1666),
Cankr-lletepOyprckas akagemus Hayk (1724).

DKcnepruMeHTAIbHbIE UCCIIEI0BAHUS U pa3zpaboTka busuKo-
MaTeMaTUYECKMX OCHOB MEXaHUKHU KUAKOCTEW U ra3oB. DopmupoBaHue
TUAPOCTATUKM Kak paszena rujapomexaHuku B Tpynax [ammmnes, CreBuHa,
[Tackans (1623-1662) u Toppuueniau. DIeMEHTbl HAYYHBIX OCHOB THJIPABIIMKU B
Tpyne “T'mapasnuko - nHeBMatnueckas mexanuka” (1644) Kacnapa [loTra.

Tema 4. Jran popMupoBaHus B3aMMOCBSI3ell MeEXKIy HH)KeHepHed M
IKCIEePUMEHTANbHBIM ecTecTBO3HAHMEM (XVIII-1-1 moa. XX BB.)

[Tpombiniennas peBomtonusa koHna XVIII — cepenunbl XIX BB. Co3nanue
yHUBepcanbHOro TeroBoro asurarens ([xeiimc Yarr, 1784) u craHoBiieHue

MalllMHHOI'O IIPOU3BOJCTBA.
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Bo3nuknoBenue B koHHe XVIII B. TexHOIOrMM Kak JUCHMILIMHBI,
CUCTEMATU3UPYIOLIEH 3HAaHHWS O MNPOW3BOACTBEHHBIX Ipoueccax: “Brenenue B
TEXHOJIOTUIO WJIM O 3HAHMM 11eXOB, (abpuk u manydaxtyp...” (1777) u “Obmas
texHnonorus” (1806) U.bekmanna. [losBnenue Texaudeckoi aureparypsl: “Teatp
MamuH” Skoba Jleononbna (1724-1727), “Atnac mamun” A.K.Haptora (1742) u
ap. Pa6oter M.B.JlomonocoBa (1711-1765) mo MeTajulyprui ¥ TOPHOMY JEIy
Yupexnaenue “Texnonoruyeckoro xypHana’ Cankrt-IletepOyprckoit AkageMuei
Hayk (1804).

CraHOBJIEHHE TEXHHYECKOTO U WH)KEHEPHOTO 00pazoBaHUs. YUpekIcHHE
cpeaHux TexHuyeckux 1mKoa B Poccum: Illkonma MaremaTuyeckux U
HAaBUTAallMOHHBIX HayK, Aprtwuiepuiickas u Wmxenepnas mkonasl - 1701r.;
Mopckas akagemus 1715; I'oprnoe yuwmnuie 1773. BoeHHO-MH)XXEHEPHBIE IIKOIbI
Opanuun: HanwonansHas mkona MoctoB W gopor B llapmwxke 1747; mkona
KoponeBckoro wuHxkeHepHoro kopmyca B Messepe 1748, Ilapukckas
noyitexHudeckas mkonia (1794) kak o6paszer; mOCTAaHOBKHU BBICIIETO MHXEHEPHOTO
oOpazoBanus. [lepBbie BbICIIHNE TEXHUYECKHUE ydeOHbIE yupexkaeHus B Poccumu:
HNuctutyT Kopiyca mHxkeHepoB myrted coobmenus 1809, 'maBHoe MuxkenepHoe
YUIIINIIE HHXXEHEPHBIX BoMck 1819.

Bricime TexHUYECKHe MIKOJIBI KaK IEHTPbl (OPMHUPOBAHUS TEXHHUUECKHUX
HayK. YCTaHOBJIEHUE B3aWMOCBS3€H MEXIY €CTECTBEHHBIMHU U TEXHUYECKUMH
HaykaMu. Pa3paboTka mNpUKIanHBIX HanpaBieHW B MexaHuke. Co3naHue
HAyYHBIX OCHOB TEIUIOTEXHUKH. 3apOKACHUE JIEKTPOTEXHUKHU.

CraHOBIIEHHME AHAIUTUYECKHX OCHOB TEXHMYECKMX HAyK MEXaHHUYECKOIro
nukia. YueOnuku bemnpopa “IlonHblii Kypc MaTeMaTHKU AJis apTHJIEPUCTOB U
unxeHepo” (1725) m “Umxenepnas Hayka” (1729) mo crpouTensCcTBy u
apxurektype. CTaHOBIIEHHE CTpouTenbHOM MexaHuku: Tpynabl JK. IloHcene,
I'. Jlame, b. I1. Knaneiipona. IlepBbiii yueOHUK MO COMPOTUBIICHUIO MaTEPHAJIOB:
Kupap, “AHanuThyuecKuid TpakTaT O CONPOTHBJIEHUU TBEpIbIX Ten , 1798 .
PykoBoactBo Ilponu “HoBas ruapaBiamdeckas apxutTektrypa’ . Pacuer neiicTBus
BOJISIHBIX KOJIEC, IJIOTHH, AaM0 U 1utro3oB: MutoH, @.I'epctaep, I1.bazen, ®aop,
H.Ilerpses.

Co3nanue TUIPOJWHAMUKU HJICATHHOM KUIAKOCTH W H3y4YECHHE TPOOIIEMbI
conpotuBieHuss TpeHus B xkuakoctu: W.Hetoron, A.lllesu, O.Kynon wu np.
DKCIepUMEHTAIbHbIE HCCIEIOBaHUS W O0O0OIIEHUE MPAKTUYECKOrO OIbiTa B
ruapasiuke.  JKJLJ’Anam6ep, K.JLJlarpanmxk, J.bepnymmu,  JIL.Oinep.
AHanuTudeckue padoThl MO TEOpUM KOpadiisg: KopaOenbHas apXuTEeKTypa B
COCTAaBE CTPOMUTEIbHOW MEXaHWKH, TEOpHUs IBUKEHUS Kopabisi Kak abCOIIOTHO
TBepaoro tena. JL.Ownep: Teopusi peakTUBHBIX ABWXKUTENeH st cynoB (1750);
TpaktaThl “KopabenbHas Hayka”, “HccrmenoBaHue yCWIMH, KOTOPBIE JOJHKHBI
BBIHOCHTH BCE YacTH KOpabisi BO BpeMsi OOpTOBOM M KujeBoi kauku” (1759).
Tpyn I1.bazena no Teopun IBMKEHUS TapOBbIX cy10B (1817).

[Tapmxckasi TOJIMTEXHUYECKAs IIKOJIA U HAYYHbIE OCHOBBI MAIIMHOCTPOEHUSI.
Pa6otet I'.Momnxa, XX.H.Amertra, JlLIlyanco, C.J[.Ilyaccona, M.I[Iponu, XK.B.
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[Toncene. IlepBbiit yueOHUK 10 KOHCTpYyupoBanuto MamnH M.Jlanna u A.berankypa
(1819). XK.B.Iloncene: “Beenenue B uHayCcTpUaIbHYIO MeXaHUKy (1829).

Co3ganue Hay4yHbIX OCHOB TEIUIOTEXHHUKHU. Pa3BUTHE yUEeHHS O TEIUIOTE B
XVIII B. Bknam poccuiickux ydeHbix M.B.JlomonocoBa wu [I'.B.Puxmana.
VYHuuBepcanbHas mapoBas MamuHa Jx.YVarra (1784). PasButue Teopuu
TeIIoNpoBOAHOCTU. Y paBHeHne Pypre-Octporpaackoro (1822). Padora C.KapHo
“PasmbInuieHue o aBxkymien cuie oras’” (1824). [loHstue TepMoaAMHAMUYECKOTO
nukna. Bxmag @.Aparo, ['.I'mpua, [Ix.danerona, II./ltomonra, b.Knameiposna,
A.Iltu, A.Penvo u I'.llefinepa B u3ydyeHue CBOWCTB mapa W rasza. b.Knaneipow:
reOMETpUYECKasl HUHTEPHNpETAlUsl TEPMOJUHAMUYECKUX  IIMKIIOB, TOHSITHE
uaeanbHoro raza. @opMynupoBka MEpBOro M BTOPOTO 3aKOHOB TEPMOAUHAMUKHU
(P.Knay3uyc, B.Tomncon u ap.). PazpaboTka MOJeKyIspHO-KMHETUYECKONU TEOPUU
temnoTel: Counnenne P.Knaysuyca “O gemwxkymei cune temwtotel” (1850). 3akon
DKBUBAJICHTHOCTH MEXaHWYECKOM OSHeprud W TemnoTel (Maitep, 1842).
Onpenenenue MexaHUYECKOTo HkBuBasieHTa Tera  (xoynb,1847). 3akon
coxpanenusi sHepruu (I'enpmronbi, 1847).

Tema 5. CTaHoBJIeHHE ¥ Pa3BUTHE TEXHUYECKUX HAYK M HHKEHEPHOT 0
coodmecTBa (2-s1 moJa. XI1X-XX BB.)

DOpMHUPOBAHNUE CHUCTEMBI MEXKIYHAPOJIHOM W OTEUYECTBEHHOM HAYYHOU
KOMMYHHUKAIIMM B HWHXXEHEPHOU cdepe: BO3ZHUKHOBEHHUE HAYYHO-TEXHUYECKOU
NEePUOANKHA, CO3JIaHHE HAYYHO-TEXHUYECKMX OpraHu3anuidi U  OOIIEeCTB,
MPOBEJICHUE ChE370B, KOHPepeHIuid, BhICTaBOK. Co037aHHUE HCCIIEA0BATEIBCKUX
KOMHUCCUM, JabopaTtopuil npu ¢upmax. Pa3zButue BbICIIEr0 HWHXXEHEPHOIO
oOpazoBanus (koHer XIX B. — Hauano XX B.).

Dopmuposanue KIACCUHECKUX MEXHUYECKUX HAayK: TEXHUYECKHUE HayKU
MEXAaHUYECKOTO IMKJa, CHCTEMA TEIUIOTEXHUYECKUX JUCUUIUIMH, CHCTEMA
IEKTPOTEXHUYECKUX  JAWCHUIUIMH.  M300peTreHne  paawo U CO3/1aHUE
TEOPETUYECKUX OCHOB PAJMOTEXHHUKH.

Pa3zpaboTka  HayuyHbIX OCHOB  KocMOHaBTUKH.  K.3.I{HOJIKOBCKHIA,
I'.TancBunar, ®@.A.Illangep, 10.B.Kongpatiok u ap. (Hagano XX B.). Co3naHue
TEOPETUYECKUX OCHOB II0JIETa ABHALMOHHBIX JIETATEIBHBIX ammnaparoB. Bxkmazg
H.E.)Xykosckoro, Jl.ITpanarnsa, C.A.Yamnsirnaa. Pazsutue 3KcriepuMeHTaIbHBIX
a’poAMHAMHUYECKUX ucciaenoBaHuid. (Co3qaHue HAy4YHBIX OCHOB JKMIAKOCTHO-
paketnbix apurateneil. P.lommapa (1920-e). Teopus BO3MYyIIHO-PEaKTUBHOTO
neurarens  (b.C.Cteukus, 1929).  Teopuss  Beproinera:  b.H.FOpbes,
N.N.Cukopckuii, C.K.[[xeBeuknii. OTEUECTBEHHBIE MIKOJIBI CaMOJETOCTPOCHUS:
[TonukapnioB, Umommu, Tynones, JlaBoukuH, SkoBneB, Mukosn, Cyxou u ap.
Pa3Butre cBEpX3BYKOBOM a3pOJAUHAMUKU.

A H.XKpsuioB  (1863-1945) - ocHOBaTenbh  IIKOJBI  OTEYECTBEHHOIO
Kopabnectpoennst.  OnwiTHbii  Oacceiitn B 1. Cankrt-IletepOypre  kak
UCCIIeIoBaTENbCKask MOpCKas J1abopaTopusi.

13


https://kzref.org/geograficheskoe-obrazovanie-xxi-veka-materiali-seminarov-i-kon.html

3aBeplieHrEe KJIACCUUECKON TEOpUM COMPOTUBJIEHUS MATEpPHUAJIOB B Hayaje
XX B. CTaHOBIEHME MEXAHUKHU paA3PYLICHUS M PA3BUTHE ATOMHUCTUYECKHX
B3TJISII0B Ha MpoyHOCTh. CeTuarbie runepOononanbie koHCTpykuuu B.I'.IlyxoBa
(magano XX B.). MccienoBanue yCTOMUMBOCTH COOPYKEHUH.

Pa3BuTne Hay4yHBIX OCHOB TEIUIOTEXHUKH. TEepMOIMHAMUYECKUE IUKIIbL:
V.Paukun (1859), H.Otro (1878), Huzens (1893), bpaitton (1906). Knaysuyc,
I".Ietinepu: popMupoBanue Teopuu napoBbix apurateneit. I'.Jlaans, Y.Ilapconc,
K.Paro, Y.Képrtuc: cozmanme HayuyHbIX OCHOB pacyeTa MapoBBIX TypOuH.
KpynHeinme npeactaBuTeN 0TEYECTBEHHON TEIJIOTEXHUYECKOM IIKOJIbI (BTOpast
nosioBuHa X1X — nmepast tpetb XX B.): . II. AnsimMoB, . A. BelmiHerpaackuid,
A.ILTaBpunenko, A.B.I'anonun, B.W.I'punesenxuii, I'.®. Jlenn, M.B.Kupnuues,
K.B.Kupm, A.A.Paguur, JIL.LK.Pam3un, B.I'.lllyxoB. Pa3Butue Hay4HO-
TEXHUYECKUX OCHOB TOpeHMs W razudukanuu TormBa. CTaHOBJICHHE TEOPUU
TeryIoBeIX dJekTpocTaniuil (TOC) kKak KOMIUIEKCHON pacyeTHO-NPUKIIATHOM
nucuumuinabl. Bxnag B pasButue teopun TOC: JL.U.Kepuemmu, I'.W.Ilerenuna,
S.M.Pyounmreiina, B.S.Pepkkuna, b.M.flky0a u np.

Pa3zgutne Teopum MexaHusMoB u MamuH. “TlpuHnunel mexaHuszma”
P.Buinuca (1870) u “Teoperuueckas ku"ematuka” @.Peno (1875), 'epmanusi.
[TerepOyprckas mkona mammHoBeaeHus 1860—1880 rr. Bxuax I1. JI. YeOslieBa B
aHAJIUTUYECKOE  pEIIeHWEe  3aJa4 [0  TEOPUHM  MEXAHU3MOB.  Tpynbl
M.B.Octporpaackoro. CoznaHue TEOpUM IIAPHUPHBIX MEXAHU3MOB. PaboThl
[1.0.Comoga, H.b./lenone, B.H.JTuruna, X.N.I'oxmana. Padotsl H.E.XKykoBckoro
o npukiagHon Mexanwke. Tpynsl H.M.MepnanoBa mo AMHaMHKe MEXaHU3MOB,
JL.LB.Accypa no knaccudukanuu mexanusmoB. Bxriag W.A.BeimHerpaackoro B
TEOPETUYECKUE  OCHOBBI ~ MAIIMHOCTPOCHMS,  TEOPUI0  ABTOMATHYECKOIO
peryJupoBaHMs,  CO3JlaHME€  OTCUYECTBEHHOW  IIKOJIbI  MAIIMHOCTPOCHHS.
@opMHUpPOBaHUE KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO HAIPABICHUS HM3Yy4YCHUS
MaiuH. Co3/laHne Kypca Mo pacyeTy M IPOSKTUPOBAHMIO JI€TaJeH U y3JI0B MallluH
— “nmeramu wmammu”: K.bax (I'epmanus), A.M.CunopoB (Poccus, MBTY).
Pazpabotka rugpoaunamuuecko Teopun tpeHusi: H.ILIIerpos. Co3nanue Teopuu
TexHoJornuecknx  (paboumx) wmamuH. B.ILTopsukun ‘“3emienenpueckas
mexanuka” (1919). Pa3BuTue MammHOBENECHUS U MEXaHUKM MalluH B paboTax
I1.K.XynskoBa, C.I1.TumomieHkKo, C.A.YHanpiruna, E.A.Uynakoga,
B.B.lo6poBomanckoro, M.A.Aptobonesckoro, A.N.Ilenvkosa u ap.

CraHoBJICHUE TEXHUYECKUX HAYK AJIEKTPOTEXHUYECKOro IuKia. OTKPBITHUS,
AKCTIIEPUMEHTHI, HucclenoBanuss B (Qusuke (A.Bombra, A.Amnep, X.Opcten,
M.®apaneit, .OmM u ap.) U BOBHUKHOBEHHE H300pPETATEIBLCKON NESITEILHOCTH B
anekTporexHuke. O.X.JIeHI: NpuHUUI OOPaTUMOCTH HJIEKTPUUECKUX MAIlHH,
3aKOH BBIJICJICHUs Terjia B NpoBojaHuke ¢ TokoMm Jlenna — JIxoyna. Co3nanue
OCHOB (hU3MKO-MATEMATUYECKOTO OMHUCAHUS MPOIECCOB B AIEKTPUUECKUX IETISX:
I'Kupxrod, TI'.I'embmromnsr, B.Tomconm (1845-1847 rr.). [Ix.I'onkuHCOH:
pa3paboTKa TpeacTaBlieHusi 0 MarHUTHOU 1enu marmuHbl (1886). Teopernueckas
pa3paboTka mpoOsieMbl Tiepenayu dHepruu Ha paccrosiaue: B.Tomcon, B.AlipToH,
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J.A.JTaunnoB, M.Jlenpe, O.®penux u ap. Co3gaHue TEOpUU MEPEMEHHOTO TOKA.
T.bnekcneit (1889), I''Kanm, A.l'eimana u ap.: pa3paboTka MeTOoAa BEKTOPHBIX
nuarpamm (1889). Bxinag M.O./lonuBo — JIoOpoBOJIbCKOTO B TEOPHUIO TpeX(Pa3HOro
TOKa. BO3HHKHOBEHHE TEOpHUH BpALIAIOMIMXCS MOJIEH, TEOPHUU CUMMETPUYHBIX
coctaBigrommx. Y.ILIITelinMeTt 1 METOJ] KOMIUIEKCHBIX BEIWYUH [JIS IIeHeH
nepeMeHHoro Toka (1893-1897). dopmupoBanue cxem 3amelleHus. PazButue
TEOPUU MEPEXOAHBIX MpoueccoB. O.XeBucail U BBEICHHUE B JJIEKTPOTEXHUKY
ONEpPAallMOHHOr0  HcuHciieHusa.  DoOpMHpOBaHHWE  TEOPETUYECKHX  OCHOB
AIIEKTPOTEXHUKU KaK HaydyHOM W 0a30BOM yueOHOH mucruruimHel. [Ipuxmamxas
teopus nosii. Meroasr Tonosoruu [.Kpona, MaTpy4HbId U TEH30PHBIA aHAJIU3 B
TEOPUU AIEKTPUUYECKUX MalIuH. CTaHOBJIEHUE TEOPUU AJIEKTPUUECKUX IeNel Kak
dbyHnamenTanbHON TexHuueckon Teopuu (1930-e rr.).

Coznanue HAYYHBIX OCHOB PATMOTEXHUKH. Bo3nukHOBeHME
pPaguodNEKTPOHUKH. Teopusi NeNCTBYIONMIEN BBICOTHI U COMTPOTUBIIECHUS MU3IYyYEHHS
anteHH P.Progenbepra — M.B.lllyneiikuna (1910-e-Hawamo 1920-x rr.).
Koaddumment nanpasnenHoro aeiictBusi anteHH (1929 r.—A.A.Ilucronbkopc).
Pacuer wmHoroBuOparopusix anteHH (B.B.Tarapunos, 1930-¢ rr.). PaGoTsl
A.JLMuHIIa 1O cXeMaM MOIIHBIX paauolepenaTyukoB. Pacyer ycuiurens
MOIIIHOCTHU B miepeHanpsbkeHHoM pexxume (A.bepr, 1930-e rr.). [Ipunmun dha3oBoii
(bOKYCUPOBKHM 3JEKTPOHHBIX MOTOKOB Jjisi reHepupoBanus CBY ([I.Poxxanckui,
1932). Teopus mnosbix pe3zoHaTtopoB (1939 r.—M.C.Heiiman). CraTuctuueckas
Teopusi nomexoycrohunoro mnpuema (1946 r1.—B.A.KorenbHHKOB), Teopus
nomMexoycronunporo koaupoBanus (1948 r.—K.IllenHon). CTaHOBIEHHE HAyYHBIX
OCHOB PaJIMOJIOKAIIH.

MaremaTuzanuss TexHuueckux Hayk. dopmupoBanue k cepeaunHe XX B.
byHIAMEHTAIBHBIX Pa3/IeIoB TEXHUYECKUX HAayK: TEOpHs Ienel, Teopuu
JBYXIIOJIOCHUKOB M YETBIPEXTIOIIOCHUKOB, Teopus kosiebanuit u np. [lossnenue
TEOPETUUECKUX  MPEJCTaBICHUH W  METOAOB  pacuera, oOmuUX  AJiA
byHIaMEHTAIBHBIX PA3/IETIOB PA3JIMYHBIX TEXHHUUECKHMX HayK. dusnyeckoe u
MaTeMaTUYECKOE MOJICTUPOBAHUE.

Tema 6. DBoJIIOIUA TEXHUYECKUX HAYK BO 2-i moJ1. XX B. CucTeMHO-

HHTErpaTHBHbIC TEHICHINH B COBPEMEHHOM HAYKe M TEXHUKE

MacmtabHple Hay4YHO-TEXHUUECKHE MPOEKTHI (OCBOCHUE aTOMHOM YHEPIHH,
CO3JaHME  PAKETHO-KOCMUYECKOW  TexHukH). [IpoexkTtupoBanue  OOJBIIUX
TexHuueckux  cucreM.  @DopMmupoBaHHE  CUCTeMbl  “‘QpyHIaMEHTAJIbHbBIC
UCCIIEIOBAHUSI — MPUKIIAHBIC UCCIICIOBAHUS — pa3paboTKu”.

Pa3BuTue npukiagHON sAepHOM (PU3MKM M pealu3alus COBETCKOIro
aTOMHOI'O  IIPOEKTa, CTAHOBJCHWE AaTOMHOW DJHEPreTUKM ©  aTOMHOM
npombinuieHHOCcTH. Brian U.B.Kypuarosa, A.Il.Anexcannposa, H.A./lonnexans,
HO.b.Xaputona nap. HoBple o0nacTy Hay4YHO-TEXHUYECKHMX 3HaHWU. Pa3Butue
SAJIEPHOTO TPUOOPOCTPOCHUSI W €ro Hay4dyHbIX OCHOB. Co3MaHuE HMCKYCCTBEHHBIX
MaTEPHUAJIOB, CTaHOBJICHUE TEOPETHUYECKOTO 151 3KCIIEPUMEHTAIIBHOTO
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MarepuanioBeieHusi [losiBIeHHE HOBBIX TEXHOJOTMA U TEXHOJOTHYECKHUX
JUCIUTUTNH.

Pa3BuTre TNOMYyNpPOBOJHUKOBON TEXHUKH, MUKPOAJIEKTPOHUKH WU CPEICTB
o0paboTku uHGOpMALMK. 3apOKJIECHUE KBAHTOBOW HSIIEKTPOHUKH: MPUHIIMIT
JeUCTBUSL MoJIeKylisipHoro reHepatopa (1954 — H.I'.baco, A.M.IIpoxopos,
Y.Taync, Jx.I'opnon, X.1lekirep) u onTuyeckoro KBaHTOBOTro reHeparopa (1958—
1960 rr. — A.M.IIpoxopos, T.MelimaH). Pa3BuTrue TeopeTHUYECKUX MPHUHITUIIOB
na3zepHOU TexHUKH. PazpaboTka mpobieM BOJTOKOHHOW OTITHKH.

Hayunoe oOecnieduenne MuaoTUpPyeMbIX KocMudeckux mojietoB (1960-1970
rr.). Bkiag B pellieHre Hay4YHO-TEXHUYECKUX MPOOJIEM OCBOCHUSI KOCMHYECKOIO
npoctpanctBa C.ILKoponea, M.B.Kenapima, Mukynuna, B.ILInymko,
B.Il.Mumuna, b.B.Paymen6axa u ap.

[IpoGsiembl aBTOMATH3allMM W YIPABICHUS B CIOXKHBIX TEXHUYECKUX
cuctemMax. OT TeopuM  aBTOMATUYECKOTO  PETyJIHPOBAHUS K  TEOPUU
aBTOMaTH4eCcKOro ymnpasieHus u kubepHeruke (H.Bunep). PazButue cpeacts u
cucteM 00pabotku mHpopmaiuu u coznanue teopun uHdopmaiuu (K.IllenHon).
Craructuueckas TEeOpus paauoNIOKaIUK. CucreMHO-KHOEpHETUYECKHE
MPEACTABIICHUS B TEXHUYECKUX HAyKaX.

Tema7. UndopMannoHHO-TeXHOI0THYecKHe peBoaonnu K. XX-XXI BB.

Texnosoruu NBICS-koHBeprenumnu

Cwmena nokoneHuidi 9BM U HOBbIE METOJIbI UCCIEAOBAHUSA B TEXHUUYECKUX
Haykax. PelmieHne npuknaaHeix 3amad Ha OBM. Pa3Burhe BBIUHCIUTEIBHOU
MareMaTuku MaIIUHHBIA HSKCHOEPUMEHT. Teopus ONTUMHU3ALUMOHHBIX 3aJad U
METOJIbl KX YUCIEHHOIO pellieHus. IMUTallMOHHOE MOJIETMPOBAHUE.

Komnerorepuzanms WHKEHEPHOU NEATEIbHOCTH PazButne
MH(MOPMAITMOHHBIX TEXHOJOTMHA W aBTOMaTH3alus mpoektupoBaHus. Co3naHue
WHTEPaKTUBHBIX rpapuyeckux cucteM npoektupoBanus (M.Cazepnenn, 1963).
[lepBbie mporpaMMbl aHajiv3a SJAEKTPOHHBIX CXEM W MPOCKTUPOBAHUS MEYaTHBIX
miaT, co3aanHbie B CIIA u CCCP (1962-1965). Cuctembl aBTOMaTU3UPOBAHHOTO
IIPOEKTUPOBAHHUS, YAOCTOEHHBIE rocyaapcTBeHHbIX pemuit CCCP (1974, 1975).

UccnenoBanne W MOPOECKTUPOBAHUE CIIOKHBIX “4E€IIOBEKO-MAIIMHHBIX
CHUCTEM: CHUCTEMHBIM aHaiu3 U CHUCTEMOTEXHHKA, SPrOHOMUKA U WHXKCHEpHas
TICUXOJIOTUSI, TEXHUYECKass JCTeTHMKa u au3aiiH. OOpa3oBaHWE KOMIUIEKCHBIX
HAayYHO-TEXHUYECKUX JTUCIMIUIMH. DKOJIOTU3AIUsI TEXHUKU U TEXHUYECKUX HayK.
[Tpobnema OIEHKM BO3JEHCTBHSI TEXHUKH Ha OKpY»Karoulyro cpeny. MHxenepHas
HKOJIOTHSI.

KonBeprenTHele TeOpuM Kak pe3yJbTaT HHTErpanuu (QyHIaMeHTaIbHBIX
uccienoBannii ¥ NBICS-kOHBEpreHTHBIX  TEXHOJIOTHMH -  KOMIUICKCHBIC
MEXKIUCUMIUIMHAPHBIE  UCCJICIOBaHUS,  HaxXONsIIMecs Ha  CThIKE  psla
€CTECTBEHHOHAYYHBIX U TEXHUYECKUX TEOPUH U TeXHOJIOTHI. Pa3MbIiBaHue rpaHuUIl
MeXay (GyHIAMEHTATBHBIMA ¢ TPHUKIAAHBIMA HAyYHBIMH HCCIEIOBAHUSIMHU.
HccnenoBanre 4enOBEYECKOrO MOTEHIMANa Kak pe3yjbpTara WHTErpauuu
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JOCTW)KCHUM HAyKW, TEXHUKH, COLMAIIBHOM MNpakTHUKU. CHUCTEMHBIM XapakTep
KOHBEPICHTHBIX TEXHOJIOTMH. YCHJIEHUE HMHTErPAllMU JKUBBIX W TEXHUYECKUX
CUCTEM, BEAyllee K pACIIMPEHUI0 HCKYCCTBEHHOW CpEIbl YEJIOBEYECKOTO
obutanus. Pacmmpenue cheppl MPOSKTUBHON JESITEIBHOCTH, AETEPMUHUPYIOIICH
BO3pPACTaHUE CUCTEMHBIX TEXHOJOTHYECKUX PUCKOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

TexHomorus nmpoiiecca 00y4eHus aclupaHTOB BKIIIOUAET B ce0sl CIeAyIOINe
oOpa3oBaTeIbHbIE MEPOIPUSITHS:

— ayauTOpHbIC 3aHATHS (JICKIIUN);

—  CaMOCTOSITENIbHAs padoTa acCUPAHTOB;

— KOHTPOJIbHBIE MEpONpUATHS B Ipouecce OO0ydyeHHs MU IO  €ro
OKOHYAHUIO: 3a4en ¢ OYeHKOU.

B yueOHOM mporecce UCTIONb3yIOTCS KaK AKTUBHBIE, TAK U UHTEPAKTUBHBIE
dbopMbl MPOBEACHUS 3aHATHI (Ouckyccus, memood HOUcKka ObICIMPbIX peueHUll 8
epynne, MeXHONO2UU NPOOIEMHO20  00yYeHUs), TIPUOPUTET CMEIIEH Ha
CaMOCTOSITENIbHYIO padoTYy.

AyIUTOpHBIE 3aHATUS MPOBOASTCS C MCIOJIb30BAaHHUEM HH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI: y4eOHBIN MaTepuall MpeaICcTaBlIeH TaKKe B BUE
MYJIbTUMETHUHBIX IIPE3ECHTALUN. IIpe3enTannu II03BOJIAIOT YETKO
CTPYKTYPUPOBATh MaTepua 3aHATHS.

6. CAMOCTOSATEJIBHASA PABOTA ACIIMPAHTOB

CamocTtosTenpHass paboTa OpraHM30BaHa B COOTBETCTBUU C TEXHOJIOTHEH
po0IeMHOro 00y4eHHUsl U MpeAIaraeT cieaytoume GopMbl aKTUBHOCTH:

— TIOMCK HAay4YHOM HMH(pOpManuu B OTKPBITHIX HCTOYHHMKAX C LEJNbIO €€
aHaJln3a U BbISIBICHUS KIIFOUEBBIX OCOOCHHOCTEH HCCIeAyEeMBbIX SIBJICHUIA;

—  CaMOCTOSITENbHAas nmpopaboTka y4eOHO-TIPOOIIEMHBIX 3az;ad,
BBITIOJIHSIEMasl C MPHUBJICYCHHEM OCHOBHOW M JIOMOJHUTEIBHON JHUTEpaTyphl,
MIOCTaHOBKA KOTOPBIX OTBEYAET LIETISIM OCBOSHUS MOTYJIS;

— peuieHWe TPOOJEMHBIX  33Ja4  CTHUMYJIHPYIOT  IO3HABATEIHHYIO
NeSITEIbBHOCTh U HAyYHO-UCCIIEI0BATENbCKYI0 aKTUBHOCTh ACITMPAHTOB.

CaMmocTosiTelbHOE MPUMEHEHHE 3HAHUM U yMEHHH, NpuoOpEeTeHHE OIbITa
JESTEIIbHOCTH MPOUCXOAUT B IMPOLIECCE MOATOTOBKH JOKJIAA0B, BHICTYIJICHUN Ha
HAYYHO-TIPAKTUUYECKUX CEMUHApax U KPYyTJbIX CTOJaX, MO MpobiieMaM, CBSI3aHHBIM
C TEeMOH JaMccepTallMOHHOro wuccienoBaHus. CaMOCTOSITENIbHOE NPUMEHEHHE
3HaHUU W YMEHH, MPUOOPETEHUE OMbITA ACSITEILHOCTU MPOUCXOJUT B MPOLECCE
MOJITOTOBKU JOKIAJ0B, BBICTYIUICHHS Ha HAYYHO-TIPAKTUYECKHX CEMHHApax M
KPYIJIBIX CTOJIaX, TO TpoOiieMaM, CBSI3aHHBIM C TEMOH IUCCEPTALMOHHOTO
UCCIICIOBAHMSI.
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7.TEKYIJII/II71 KOHTPOJIb YCIIEBAEMOCTU U ITPOMEXYTOYHASA
ATTECTANMUA 11O ANCHUIIJIMHE
KoHTpoaps kauecTBa OCBOEHHUS JUCHUIUIMHBI BKIIFOYAET B ce0s TEKYIIUN
KOHTPOJIb yCIIEBAEMOCTH W TNPOMEXKYTOUYHYIO aTTECTAllMI0 B BHJE 3a4eTa C
OIIEHKOM.

7.1. Tekymuii KOHTPOJIb N0 YCIIEBAE€MOCTH MO M CIUIJIMHE

KOHTpOIBHBIE MEPONIPUATHS TEKYIIETO KOHTPOJISA: CEMUHAPCKHUE 3aHATHSA
M0 M3Y4YaeMbIM TeMaM JTUCIUIUIMHBI U HanucaHue pedepara.

Tema pedepara BpIOMpaeTcs C  y4eTOM  TEMaTUKU  HAy4yHO-
UCCIIEIOBATENIbCKON  IESITEIbHOCTA AaClHUpPaHTa U YTBEPKIACTCS HAyYHBIM
PYKOBOJIUTEIIEM.

IIpumepHvie memul peghepamos:

TexHuKa U peMeCIeHHbIE UICKYCCTBAa B AHTUYHOCTH.

Mecro «artes mechanicae» B Cpennue Beka.

HckyccTtBo koMOuHaTopuku Paiimynaa Jlymmusi.

TexHuueckue 3HaHud B Tpynax Ansdepra Benukoro.

Coznanue cucTeMbl HAyYHbIX HHCTPYMEHTOB U U3MEPUTEIBHBIX MPUOOPOB

MIPU CTAHOBJICHUH SKCIIEPUMEHTAILHON HAYKHU.

6. CranoBieHHe cTpouTeIbHONU MexaHUKH B Tpyaax JK. [Torcene, I'. Jlame,
b.I1.KnaneiipoHa.

7. DKcrnepuMeHTalIbHbIE UCCIEA0BAaHUS U 0000IIEHHE MPAKTUYECKOTO OIbITA B
ruapasiauke (K.JI I Anam6ep, XK. JL.JIarpanx, JI.bepnymmu, JI.Onep).
BnusHue nHkeHepHOM eaTebHOCTH Ha (POPMUPOBAHUE TEXHUUECKUX HaYK.

9. Anamutrueckue padoTsl o Teopun kopadis (XVIII u XIX BB.).

10. [Mapwkckas NOIMTEXHUUYECKAS IKOJIA M HAYYHBIE OCHOBBI MAIIMHOCTPOCHHUSI.

11. ®opmupoBaHUE KIACCUUECKUX TEXHUYECKUX HAYK.

12. CraHOBJIEHHE U PA3BUTHE TEIUIOTEXHUYECKUX JUCITUTUIMH.

13. Texuuueckuit mporpecc u Tpanchopmaririsi BoeHHoro nena B XIX-XX Bekax.

14. ®opmupoBaHUE INEKTPOTEXHUUECKUX JUCLMILIIMH.

15. M3oOpereHue paano U CO31aHUE TEOPETUUECKUX OCHOB PAIUOTEXHHUKH.

16. Pa3paboTka HayYHBIX OCHOB KOCMOHABTHKH.

17. OteyecTBEHHBIE MIKOJIBI caMojieTocTpoenus: [lonukapnos, WiomimH,
Tynones, Jlapoukun, SAxosneB, Mukosin, Cyxoit u ap.

18. Maremaruzanus Texuudeckux Hayk B XX-XXI BB.

19. CraHoBiieHHE aTOMHOI 3HEPreTUKU U aToMHOU npombinieHHocTH B CCCP.

20. CucreMHO-KHOEpHETHYECKHE MPEICTABICHHS B TEXHUUECKUX HayKax.

21. dopmupoBaHHE ¥ OCHOBHBIC ITAITbl pa3BUTHS UH(POPMATUKH.

22. Wmxenepnas skomorusi B K. XX-XXI BB.

23. Tennenumm pazsutus TexHosoruii NBICS-konBepreHiym.

o0 E

0
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Iloozomoska u Hanucanue pepepama.

Hanucanune pedepata — BakHas dYacTh Ipollecca IMOATOTOBKH K cade
3a4eTa C OICHKOW. Pedepar sBIsSETCS CcaMOCTOATEIBHOW HWCTOPUKO-HAYIHOU
pabotoii. Pabota Han pedepaTrom mpeamnonaraeT yriryoJieHHOEe U3yueHUe, aHAIIu3 U
CHCTEMaTUYECKOE M3JI0KEHHE MPOOJIEMATUKH H30paHHOU TeMbI, pa3HOCTOPOHHIOO
OILICHKY €€ COJIep)KaHWs W 3Ha4YeHHs, T.0. pedepaT - 3TO KPUTUICCKUN HAyIHO-
AHAIUTUYCCKUI 0030p TEMBI C YETKO BBIPAKCHHOW AaBTOPCKOW MO3WIUEH K
paccMaTpuBaeMbIM MpoOIeMaM, UAESIM, Pe3yIbTaTaMm.

Pedepar BbIMONHIETCS IO UCTOPUM OIpENeICHHON OTpaciu Hayku. Tema
pedepaTta BBIOMpAeTCS B COOTBETCTBHHM C TMPOOJIEMATHKOW  BBIMTYCKHOM
KBaJTM(DUKAIIMOHHOW PaOOTHI.

Tema  pedepata  dopmyaupyercs  acmUpaHToM  (COMCKATeeM)
CaMOCTOSITENIFHO, HO JIOJDKHA OBITh COTJIACOBaHA C HAyYHBIM PYKOBOJUTEIEM H
IpernojiaBaTesieM, BeIyIIUM 3aHSITHs B TPYIIe, U BCS JaibHeas paboTa Benercs
MOJ1 UX PYKOBOJICTBOM.

Pedepar nmomkeH wuMETh KpaTKoe BBEICHHE, B KOTOPOM JaeTcs
0o0OCHOBaHHE BBIOOpAa TEMbI, OLICHUBACTCS €€ AaKTyalbHOCTb, CTEIEHBb
pa3pabOTaHHOCTH, CTaBSTCS 3aJadyd  UCCJEIOBaHUS, JaeTca OO0OCHOBaHHE
MPUMEHSEMON METOJI0JIOTHH HCCIIEIOBAHUS.

N3noxenue matepuaiia 1eaecoo0pa3Ho pa3OUTh HA TJaBbl, mnaparpadsl,
pazzensl Uil JOTHYECKOM OpraHu3aluy U ynoocTtBa o0o3penus. Pedepar nomkex
OBITH HAMMHMCAH SICHBIM JINTEPATYPHO-TPAMOTHBIM SI3BIKOM, M3JIOKEHUE COICPIKAHUS
JOJDKHO OBITH JIOTHYHBIM, TIOCIICIOBATEIBPHBIM U JOKA3aTEeIbHBIM.

B 3akmroueHMM yMECTHO JaTh KpaTKoe pe3oME OCHOBHBIX BBIBOJIOB
paboTHI.

Bonbiioe 3nauenue nmeet opopmiienue pedepara. Pedepar nomken uMetsb
TUTYJIbHBIA ~ JTUCT, O(OPMIICHHBIA B COOTBETCTBUU C YCTAHOBJICHHBIMU
TpeOOBAHMIMU, OTJIABJICHHE C YKa3aHUEM COOTBETCTBYIOIIUX CTpaHUI] pedepara
(mpu HyMepanuu CTpPaHUI] THUTYJIbHBIM JIHUCT ¥ OIJIaBJICHUE CUHTAIOTCH,
COOTBETCTBEHHO, cTpanmmnamMu 1 u 2). Ha mocnmemnel crpaHuile JOKEH OBITh
MPUBEJCH CIHUCOK JIMTEPATyphbl, MCIOJb30BaHHOU B pedepare. [{utupoBanue B
TEeKCTe pedepara MCHOJb30BaHHOM JIUTEPATYPhl JOJKHO OBITH C 00s3aTEIbHBIM
yKa3aHUEM COOTBETCTBYIOIICH CTpaHUIlLI UcTOYHHMKA. O0mumii 00semM pedepara: B
npeaenax 0,5 —1,0 aBt. nmuct, 14 kers.

AcnupaHThl chaioT pedepaTbl MPEnojaBaTeNio, BEIyIIEMYy 3aHITHS B
TpymIe, Mo Mepe 3aBepiieHus paboThl, HO HE TI03/IHEEe, YEM 3a HEJENI0 10 3a4éTa.
ComepxaHne W Hay4yHBIH YpPOBEHb pedepaTta, €ro OICHKAa MPUHUMAIOTCS BO
BHHMMAaHHE HA 3a4ETE.

7.2. IlpomMexkyTOYHAS aTTEeCTALMA.

[IpomexxyTouHOM arrectaumed acnupanta no aucuuiuimHe «Mcropus
TEXHUYECKUX HAYK» SBJISECTCS 3a4€T C OLICHKOU. /[ mpomMexyTOYHOM aTTecTauu
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OOydJaromuiicss Mo AWCIUIUIMHE 00pa3oBaH (DOHJ OIEHOYHBIX 3HAHUW B BHUJC
KOHTPOJIBHBIX BOIIPOCOB.

7.3. ®OH/I O1IEHOYHBIX CPEJICTB
Koumponvhule sonpocul:

1. Yto Takoe «TeXH?» W KaK Bbl MOHHUMAETE PA3HUILY MEXAY MOHATUIMU
HCKYCCTBO, TEXHUKA U TEXHOJIOTUA?

2. Yro Taxoe artes mechanicae u artes liberales?

3. Koraa u mouemy Bo3HMKIIA Hayka? Kak mpu 3ToM U3MEHSUTUCH (DYHKIIMN TEXHUKH?
4. KakoBbI OCHOBHBIE ATalbl Pa3BUTHUS TEXHUKH?

5. KakoB Bknag Jleonapno na BuHuu B pa3BuUTHE TEXHUKH, KaKUE€ MAIUHBI U
MEXaHU3MbI OBLITH UM U300pETEHBI?

6. Kakoe MecTo 3aHMMAaeT TEXHUKA B HICTOPUU SKCIIEPUMEHTA?

7. KakoBa ucrtopuueckas pojib Co3fanus MaHypakTyp?

8. Kak co3naBanace meTpuueckas cuctema mep?

9. Kak MeHs10Ch OTHOIIIEHHE K TeXHUKE B 310Xy [IpocBemenus?

10. HazoBuTe 1 oxapakTepu3yuTe 3Tarbl IpoMbIILIeHHOHN peotonnu XX Beka.
11. Kak TexHUKa MOXKET CIIY>KHUTh ApTYMEHTOM B HAYYHOM JIOKa3aTeJIbCTBE?

12. Kak TpancopMupoBaioCh MPEACTABICHUE O TPAHUIIE MEKITY €CTECTBEHHBIM U
HMCKYCCTBEHHBIM?

13. Kakue axTopbl okazanu BIUSHUE HA 3aPOKICHUE TEXHUUYECKUX HAyK?

14. Koraa u keM ObUTH pa3paboTaHbl TEOPETUUECKUE OCHOBBI TEIUIOBBIX JIBUTATENICH?
15. KakoBa uctopus co3gaHust IBUTaTelsi BHyTPEHHETO CTOPAHUSA?

16. Kakuie HOBbIE TEXHOJIOTHU B 00JIACTH METALTYprur ObLTH M300peTeHbl B XIX Beke?
17. Kem u koraa ObLTH CO3/1aHbI TIEPBHIE AIEKTPOMArHUTHBIE TPUOOPHI?

18. KakoBa nctopwusi pa3BUTHS BO3IyXOIJIaBaHUS?

19. KakoBa nctopus camoJIeTOCTpOeHUsA?

20. Kak 61710 co3/1aHO TeneBuieHue?

21. KakoBbI OCHOBHbBIE HAMPABJICHUSI HAYYHO-TEXHUUYECKON PEBOITIOLINU?

22. Kak pa3BUBaINCh TEXHUYECKUE HAYKU BJIEKTPOTEXHUYECKOTO IIUKIIA?

23. Kak npoucxoausio pa3BUTHE BBIYUCIUTEIbHON TEXHUKU 1 DBM?

24. KakoBa UCTOpHS CO3[aHUsI POOOTOTEXHUKU?

25. Kak npoucxoauiio pa3BUTUE KOCMOHABTUKU?

26. KakoBa uctopusi co3qaHus aTOMHOW SHEPTETUKU?

27. KakoBbl OCHOBHBIE CTAJIUN PA3BUTHUS UHKCHEPHOU JIEATEIIBHOCTH?

28. Kak u3MeHsuMch mpeACcTaBIeHUs O KIaCCU(DUKAIIUA TEXHUUYECKUX JUCITUTUIUH?
29.Yto Taxkoe TexHodTHKa? KakoBbI OCHOBHBIE 3a/1a4M COLMAILHOM OLIEHKH TEXHUKN?
30. KakoBbl TEHACHIIMM PA3BUTHS KOHBEPIE€HTHBIX TEXHOJOTHUM, B 4YEeM HX
MIEPCIIEKTUBBI U KAaKOBBI PUCKU?
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7.4. Kputepuu BbICTaBJIeHHUS OLICHOK NIPH NPOBEACHUH NIPOMEKYTOYHOM
aTTrecTaluu

[Ipu onpeneneHny OLIEHKN 3HAHUM aCIMPAHTOB BO BPEMsI BO BpEMS 3adeTra
IIPENOAABATENN PYKOBOACTBYIOTCS CIEAYIOIIUMA KPUTEPUIMU:

- OUeHKa "3aumeno - (omauuno)»  BBICTABISIETCS  ACIUPAHTY,
OOHapyXUBIIIEMY BCECTOPOHHEE, CUCTEMaTHUeCKoe U IIyOOKOe 3HaHWE y4eOHOro
Martepuana, MOpeAyCMOTPEHHOrO MPOrpaMMOi; YCBOHMBIIEMY OCHOBHYIO U
3HAKOMOMY C JIOTIOJIHUTEIBHOM JIUTEpaTypod MO NpOrpamMMme; yMEKOIIEMY
TBOPUYECKM W OCO3HAHHO BBINOJHATH 33JaHUs, MPEAYCMOTPEHHBIE MPOTPAMMON;
BBITIOJIHUBILIEMY B MPOIECCE U3YUYEHMS AUCLMIUIMHBI 33/JaHus, MPEIyCMOTPEHHBIC
dbopmamu  Tekymiero KoHTpois. OIleHka 10 JUCHUIUIMHE  BBICTABIISIIOTCS
oOyyaromemycsi ¢ Y4ETOM pe3ysibTaTOB TEKYIIEH U MPOMEKYTOUHOM aTTECTallUH.
Komnerenuuu, 3akperi€HHbIE 3a AUCHUILIMHOM, C(OPMUpPOBAHBI HA YPOBHE —
«BBICOKHIN.

- OUyeHKa «3aumeHo (XO0pouio)) BBICTABIACTCS ACHUPAHTY, €CIU OH 3HAET
TEOPETUYECKUN U MPAKTUUECKUN MaTEpUAIL, TPAMOTHO U IO CYIIECTBY U3JI1araeT €ro
Ha 3aHATUSX U B XOJ€ MPOMEXYTOUYHOW aTTECTAllMH, HE JIOMYCKas CYIIECTBEHHBIX
HETOYHOCTEM; MPABUIBHO MPHUMEHSIET TEOPETUUECKHUE TMOJIOKEHUS MPU PEUICHUU
MPaKTUYECKUX 3alad MPOPECCHOHAIIBHON HAMPaBIEHHOCTH PAa3HOTO YpPOBHSA
CIIOKHOCTH, BJIaJleeT HEOOXOMUMBIMHU [IJII OTOTO HaBbIKAMU U MPUEMAMHU;
JIOCTATOYHO XOPOIIO OPUEHTUPYETCS B Y4EOHOM U MpodeCcCHOHAIBHON JTUTEpaType.
OueHka MO JUCLUMIUIMHE BBICTABISIIOTCS AaCIHUPAHTYy C YYETOM pe3yJIbTaTOB
TEKYIIEH © TPOMEXKYTOYHOM arrecTtauvu. KoMmeTreHunu, 3aKkperui€HHbIC 3a
JTUCIUTUTMHOM, C(OOPMUPOBAHBI HA YPOBHE — «XOPOIIIHID».

- ouenka «3aumeno (y0oe1emeopumenbHo)) BBICTABISIETCA aCHUPAHTY,
€CJIM OH 3HAaeT Ha 0a30BOM YpPOBHE TEOPETHYECKMH M MPAKTHUYECKHI maTepual,
JIOMyCKaeT OTAEIbHbIE OIMMOKKM TPU €ro H3JI0KEHHM Ha 3aHITHSX U B XOJIe
MPOMEKYTOUYHOM aTTECTallMM, UCIBITBIBACT OMNPEACIEHHBIC 3aTPYJIHCHUS B
MPUMEHEHUU TEOPETUYECKUX TOJOKEHUN MPU PEIICHUH MPAKTUYECKUX 3a/1ad
npodeCCUOHAIBHOW HAMpPaBIEHHOCTH CTAHAAPTHOTO YPOBHSI CJIIOKHOCTH, BJIaJI€ET
HEOOXOJUMBIMH JJISI ITOTO 0A30BBIMU HaBBIKAMU M MPUEMAMU; JIEMOHCTPUPYET
JIOCTATOYHBIM YPOBEHb 3HAHUS YUCOHON JUTEpaTyphl 1Mo aucuuruimHe. OneHka 1mo
JUCLUIUIMHE BBICTABJISIOTCS AaCHUPAHTy C YYETOM pe3yJbTaTOB TEKYyIIEH W
IIPOMEKYTOYHOHN aTTECTALMH.

Kowmrierennuu, 3akperyi€HHbIC 3a JUCHUIUIMHONW, CPOpPMUPOBAHBI HA YPOBHE —
«JIOCTATOYHBII.

- ouenka '"He 3aumeno (Heyooeiemeopumebno)'’ BBICTABISIETCS
acrMpaHTy, OOHapyXuBIIeMy TIpoOelibl B 3HAaHMM OCHOBHOTO MaTepuala,
MPEAYCMOTPEHHOTO MPOTPAMMOM, JTOMYCTUBIIEMY MPUHIMIIUAIBHBIE OIIUOKH B
BBITIOJTHEHUU TPEIYCMOTPEHHBIX MPOTPAaMMOM 3aJlaHMi; HE BBIMOJIHUBIIEMY
3aJIaHusl, TPEAYCMOTPEHHbBIEC (POPMaMH TEKYIIIETO KOHTPOJIS.
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8. YHEBHO-METO/IMYECKOE U UHO®OPMAIIMOHHOE
OBECHHEYEHUME ANCIUIIJIMHBI
OcHognas numepamypa:
1. bakcanckuit O.E. HanorexHonoruu, OHOTEXHOJIOTMM B  3€pKaje
MEXKIMCIUIUIMHAPHOTO KOHTEKCTa: Yy4. mnoc. no aucuuiuinHe «HMcropusa wu
bunocodpust waykm» s acnupantoB /  O.E.bakcanckuit. M.: Ku. [lom
«JIubpoxom», 2010.
2. boromo6o A.H. Teopus MexaHW3MOB M MAIllMH B UCTOPHYECKOM Pa3BUTHU
ee uaei. M.: Hayka, 1976.
3. Becenosckuit M.H. Odepku 1o HCTOpUM TEOPETHYECKOW MeEXaHUKH. M.:
Brictras mkosa, 1974.
4. TopoxoB B.I'. 3HaTh, yT0OHI nenath. MicTopus mHXeHEpHOH npodeccun u ee
pOJIb B COBPEMEHHOM KynbType. M.: 3Hanue, 1987.
5. TopoxoB B.I'. OcHoBbl ¢unocopuu TEXHUKHM M TEXHUYECKUX HayK. M.:
["apnapuku, 2007.
6. JoO6pos I''M. [IpornosupoBanue Hayku u TexHuku. M.: Hayka, 1977.
7.  JIesaxoB b.b. Ucropus u merogonorus texaudeckon pusuku. CII16., 2013.
8. Edpemenko /I.B. HayuHo-TexHuueckasi MoJMTUKA U MPOOJIEMBI COLIMATIBHOMN
orBeTcTBeHHOCTH: MoHorpadus / JI.B. Edpemenko. dyOna: MexayHapoaHbIi
YHUBEPCUTET MPUPOJIbI, OOIIeCTBa U uenoBeka «Jlyonay, 2002.
9. XKwmynmp JI.JI. TexHumdueckas MBICIIb B aHTHYHOCTH, CPETHEBEKOBBE W
Bospoxnennn // Ouepku ncropun texundeckux Hayk. Y. 1. CII6., 1995.
10. 3amine ['.H., ®emoxun B.K., Atpomenko C.A. Hcropuss TEeXHUKA W
texnoJioruii. CI10.: 3xa-Bo Ilomurexunka, 2006.
11. Wsanos b.U., Yemes B.B. CraHoBneHue U pa3BUTHE TEXHUYECKUX HAyK. M.:
URSS, 2018.
12. Ucrtopus undopmatuku u dpunocodust napopmanronHoi peansnoctu / [lon
pen. P.M. KOcynoga, B.I1. Kotenko. M.: Akanemuueckuii mpoekt, 2020.
13. Ucrtopus snexrporexuuku // mox pen. M.A. I'mebosa. M.: U3zn-so MDU,
1999.
14. Kanpa ®. Hayka Jleonapgo. Mup rnazamu Benukoro rerus. M.: «Codus»,
2011.
15. KosznoB b.M. Bo3nukHOBEHHE U pPa3BUTHE TEXHUYECKHX HayK. OIMbIT
HUCTOPUKO-TeopeTrueckoro uccienoranus. JI.: Hayka, 1988.
16. Korenko B.II. Wctopus u ¢unocopusi TEXHUUYECKONH peanbHOCTH. YueOHOe
nocoOue Juist By30B. M.: Akagemudeckuii mpoekT, 2008.
17. Ky3nenoB B.M. CraHoBnenue aroMHOro komiuiekca Poccuiickoit
®epnepanuu. M.: 2006.
18. Jlenk X. Pa3mbiiieHust o coBpeMeHHoi Texuuke. M., 1996.
19. MockoBuenko A.Jl. Punocodus u CTpaTrerusi HWHXEHEPHO-TEXHUYECKOTO
obpazoBanus. Tomck: TYCVYP, 2015.
20. TlomukaprioB B.C. Ucropust Hayku u TexHUKH: y4. moc. PoctoB-Ha-JloHy:
N3n-Bo «Denuxcy, 1999.
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21. IIpoGnemsl u pucku unxeHepHoro odpazoanus B XXI| Beke / Ilox pen. U.A.
I'epacumoBoii. M.: YHuBepcuterckas kaura, 2017.

22. Caiimon I'. Hayku 06 uckycctBeHHoM. M., 2004.

23. Cumonenko O.J[. DnexTpoTexHuYecKas HayKa B repBoi nojoBuHe XX Beka.
M.: Hayka, 1988.

24. CospemenHas paguodniekrponuka (50-80-e rr.) / [lox pen. B. I1. bopucoga,
B. M. PoauonoBa. M.: Hayka, 1993.

25. Crenun B.C., I'opoxos B.T'., Po3oB M.A. ®unocodust HayKu U TEXHUKH: yU.
moc. JiyIs BeICuX y4ueO. 3aBenennid. M.: Kontakt-Ansda, 2005.

26. CynepKkoOMIbIOTEpHBIC TE€XHOJIOTUU B Hayke, oOpa3oBaHNH,
npomseinuieHHocTH / [lox pen. B.A. CapoBuuyero, I'.1. Casuna, B.B. BoeBoauna.
M.: MI'V, 2009.

27. Teepapiaun H.M. OOmiecTBO M Hay4HO-TeXHUYecKoe pasButue. U3m.2-e,
nepepad. u nom. / [lox pen. E.H. I'eBopksn. M.: FOuutn, 2013.

28. dopmupoBaHue paaMoOdICKTPOHUKH (cepeauHa 20-x—cepeauna 50-x rr.) //
noj pea. B. M. Poguonosa. M., Hayka, 1988.

29. Yepusx B.3. HUctopus u duocodusi TeXHUKH: TOC. JAJIA aCOUPAHTOB. M.:
Knopyc, 2006.

30. IIBa6d K. YerBepras mpombiniuieHHas peostonus. / K. 11IBa6. M.: U3n-Bo
«OxcMmon, 2018.

31. Oroc mayku / Ilom penm. JLII. Kusmenko, E.3. Mmupckoit. M.: H3n-Bo
ACADEMIA, 2008.

Jlononnumenvnas numepamypa:
1. Apnrn V., Yeiic b., Bucente M. Kponuubs HOpa. UTO MBI 3HaeM o cebe u
Bcenennoii. M., 2011.
2. babaiines A.B., Mopraues B.O., ITapumn B.Jl., Ymxkanos B.A. Hcropus
Hayku U TeXxHUKHU. KoHcnekT nekiuit. PoctoB-Ha-/{ony: «®enukcy, 2013.
3.  becconor b.H. ®unocodus Hayku: Kypc nekiuii. M., 2008.
4. bomn ®. Kputnueckas macca. M., 2008.
5.  Buprunckuii B.C. Ouepku uctopun HAyKu U TEXHUKU C IPEBHEUIIINX BPEMEH
no cepenunbl XV Beka: kH. juist yuutens / B.C. Buprunckuii, B.®. Xoreenko.
Mockaa: [Ipocemenue, 1993.
6. ButkoBcku H. CenTuMenTanpHas ncropus Hayku. M., 2007.
7. TopoxoB B.I'' HanorexHonmoruu. ONUCTEMOJIOTHYECKUE  MPOOJIEMBI
TEOPETUYECKOTO HCCJIEAOBAaHUS B COBPEMEHHOM TexHOHayke (ctathsa 1 u 2) //
Onucremonorus u punocodus Hayku, 2008. T. VI. Ne 2 u Ne 3.
8. TopoxoB B.I. Jlo u mnocie YepHOObUIS: TEXHUYECKUH ONTUMHU3ZM U
colMalibHbIN nieccumMusMm // dunocodckue Hayku. 2011. Ne 6. C. 25-33.
9. Topoxos B.I'. TIpobrembl MEXKIUCHUIIIMHAPHOW OLEHKH  HAYYHO-
TEXHUYECKOTO pa3Butus // Bompockl TOCYTapCTBEHHOTO W MYHHUIIUINAIBLHOTO
ynpasienus. 2007. T. 2, Ne 2-3. http://www.ecsocman.edu.ru/images/pubs/ 2009/
04/17/0000329259/191-214 Gorokhov_Valuation.pdf
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10. TopoxoB B.I'. Ot kjnaccuueckod paguoiOKallMM K PaguoJIOKAIIHOHHOM
CUCTEMOTEXHUKE (COLMAIbHBIA W  METOJOJIOTMYECKHH  aHalu3  HUCTOPHUH
CTAHOBJICHUSI U Pa3BUTHUSI COBPEMEHHOM HayYHO-TEXHUYECKON AucIuIInHbl) I u 11
// nextponnslil xxypHan "MccnenoBano B Poccun". 2009. Ne 105. C. 1299-1346:
http://zhurnal.ape.relarn.ru/articles/2009/105.pdf; 2009. Ne 106. C. 1372-1400:
http://zhurnal.ape.relarn.ru/articles/2009/106.pdf

11. Topoxos B.I'., leprr K. ConnanbHO-3K0JIOTHYECKUE TTOCICACTBUS PAa3BUTHUS
TexHUKkH (CpaBHUTENbHBIM aHAU3 COLUOKYJIBTYPHBIX OCOOEHHOCTEH pa3BUTHUSA
aroMHOU TexHukH B Poccru u B ['epmannn) // @unocodekue Hayku. 2011. Ne 6. C. 49-62.
12. T'patuep VY. OBpuku u siidopun. OO0 yueHBIX U UX OTKpHITUAX. M., 2010.

13. Maiimona [Ix. Pyxpsi, MUKPOOBI U CTajlb: HCTOPUSI YEIOBEUECKUX COOOIIECTB.
M.: U3g-Bo Acrt, 2016.

14. JlxoncoH J[x. JlecsiTh caMbIX KpacHBBIX HKCIEPUMEHTOB B UCTOPUM HAYKH,
M., 2009.

15. Hopdman SA.I'. Bcemupnas uctopus ¢puszuku. M., 2007.

16. Edpemenko [1.B. Beenenue B onienky texuuku. M.: U3n-so MHOITY, 2002.
17. Vonac I'. TIpUHIMI OTBETCTBEHHOCTH: OIBIT STUKH UI TEXHOJOTMYECKOH
nuBrnm3aruy / Fanc Momac. M.: Aitpuc-nipecc, 2004.

18. Kaky M. ®usuka 6ynymiero / Ilep. ¢ anr. M.: AnbnrHa HOH-GUKIIH, 2018.
19. Kaky M. ®usuka HeBo3moxkHoro / Ilep. ¢ aar. M.: AnpnimHa HoH-(GuKIH, 2020.
20. Kacrensc M. IN'anaktuka Unatepuer. ExatepunOypr, 2004.

21. Kammpua B.II. ®unocodckue Bompockl TexHomoruu. Tomck: WM3a-Bo
Tomckoro yH-Ta, 1988.

22. Koxanosckuii B.II., Jlemkesuu T.I'., Matsam T.II., ®arxu T.b. OcHOBBI
¢unocodun Hayku: yaebHoe mocodue g acnupantoB. Poctos//loH, 2008.

23. Kpuuesckuii C.B. Dxonoruveckas ucropus Texuuku. M.: 2007.

24. Mannapseika A.I1. BzaumocBsi3s Mexannku 1 Texauke: 1770-1970. J1.: Hayka, 1975.
25. MuxaiinoBckuit A.B. Mud, ucropusa, TexHHMKA: pa3MBIIUICHUS IJpHCTa
FOunrepa y «crensl Bpemenn» // Ucropust ¢punocopuu. Nel5. M.: UOPAH, 2010.
C. 53-78.

26. Heiicout k. Beicokas TexHONOTHUs - TIyOOKast TyMaHHOCTb. M.: TpaH3uTt-
kaura, 2005.

27. Heiicout [Ix. Meratpenasl. M.: Act, 2004.

28. Hukwutun B.C. Texnonoruu Oymymero. M.: Texaocdepa, 2010.

29. PakutoB A.W. Wubopmanms, Hayka, TEXHOJOTUS B  TNIOOAIbHBIX
HMCTOPUYECKUX NU3MEHEHUSX. M., 1998.

30. Po3un B.M. ®unocodusi TEXHUKU: OT ETUIETCKUX MUPaMUJ 10 BUPTYaIbHBIX
peansHocteil / B.M. Po3un. M.: NOTA BENE, 2001.

31. IIununenxo A.B. Ilpuoputetsl u npo6iemsl B uzodperatenberse. M.: 2007.
32. Cumonenko O.JI. CotBopenme TexHOC(hEPH: TPOOIEMBI OCMBICICHUS
uctopuu texuuku / O.J1. Cumonenko. M.: SVR-Apryc, 1994.

33. Crenun B.C. Teopetnueckoe 3aanue. M.: IIporpecc-Tpamumms, 2003.

34. Crroapt U. Uctuna u xpacora. Bcemupnas ucropusi cummerpuu. M., 2010.
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35. Teepapinun H.M. TexHo3HaHMe M TEXHOCOIMYM: B3aHMOJCICTBHE B
oOpa3zoBarenbHOM THpocTpaHcTBe: MoHorpadusa. M.: AreHctBo «ColuanbHbIN
npoekT», 2008,

36. Toropunr A.M. Moxet nu MamuHa MbeiciuTh?: C npud. ct. Jx.¢pon Heitmana
«OO01as u noruyeckas teopust aBromaron». Capartos, 1999.

37. YopBuk K. Hacrymnenuwe mammn. [loyemy mupom Oyner mpaBUTh HOBOE
nokoJjieHue poooros. M., 2000.

38. dykyasma @. Hame  mocTtuenoBedeckoe  Oymymiee:  MOCICACTBHS
OonotexHomornueckoi pesomtonun. M.: Act, 2004.

39. Xoxkunr C., Ilenpoy3 P., lllumonu A., Kaptpaiit H. Bonbinoe, manoe u
yenoBeueckuit pasym. CII6., 2008.

40. Xopran JIx. Koner nayku. B3risg Ha orpaHM4eHHOCTHh 3HAHHS Ha 3aKaTe
Beka Hayku. CII0.: Amdopa, 2001.

41. Hlemenes .. ®unocodus u TexHuueckre Hayku. M.: Beiciias mikosna, 1979.
42. Otkuns 1. lecats Benukux uaeut Hayku. M., 2008.

43. KOcynos P.M. Hayka u nHarmmonaneHas 6e3omnacHocts. CI16.: Hayka, 2006.

InekmpoHHbvle pecypcyi.
1. European Association for the Study of Science and Technology (EASST).
http://www.easst.net/node
2. Society for the History of Technology (SHOT).
http://www.historyoftechnology.org/
3. History of Science Society. http://www.hssonline.org/
4.  Science as Culture. http://human-nature.com/science-as-culture/
5. The International Society for the History of Philosophy of Science (HOPOS).
http://www.hopos.org/

3]l€Kmp0HHbl€ O6pa3080m€ﬂbel€ pecypcsl.
NudopmarmonHbii noprail MuHnucTepcTBa oOpa3oBaHuUs
Poccumhttp://school.edu.ru/catalog.asp?cat ob no=275&o0ll.ob no to=

Humepnem-pecypceoi:
1. http://www.ostu.ru/departm/physics/sim/Concept -  xypc  «Konnenuuu
COBPEMCHHOI'0 €CTCCTBO3HAHU A
2. http://nrc.edu.ru/est - kypc «KoHuenmuu COBPEMEHHOTO €CTECTBO3HAHUS
(MOCKOBCKHUI OTKPBITBIN YHUBEPCHUTET)
WWW.en.edu.ru - ecteCTBEHHOHAYYHBIH 00pa30BaTEIbHBIN MOPTAI
www.college.ru - OTKpBITBIN KOJUISIK
http://www.college.ru/chemistry/course/design/index.htm - xumus
http://www.college.ru/biology/index.php - 6uomorus
http://www.college.ru/physics/index.php - ¢pusnka
http://college.ru/astronomy — actpoHOMUs

N Ok oW
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9. http://bookmedik.ru — OHWOTEXHONOTWH, MOJICKYJISIpHAs OWOJOTHS U
ononHpopmMaTrka

10. www.philosophy.ru — ¢punocodus

11. www.science-time.com — HOBOCTH HayKH M Y4eOHbIC MaTepPHAIbI

12. www.kosmonavtika.com/bibliographie/documents/715-296.pdf

Q. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
YYEBHOU JUCIHHUIIJIMHBbI

3aHATUS TOPOBOJATCA B  CTAHAAPTHOM  Y4EeOHOW ayAUTOpUU IS
JEKIIMOHHBIX ¥ CEMUHAPCKUX 3aHSATUN, OCHAIIEHHOW JOCKOM (MapkepHas),
MYJIBTUMEIUMHBIM IPOEKTOPOM, 3JKPAaHOM H TNEPCOHAIBHBIM KOMIIBIOTEPOM
(HOyTOYKOM) ¢ AO0CTYnOM K ceTu MHTepHeT.
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