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1. lleau ocBOeHUNA TUCHUILIUHBI
Kypc «TexHOomornss KOMIIOHEHTOB MHMKPO- U HAaHOCUCTEMHOW TEXHHMKW» SIBISETCA MPUKIATHOU
HAJCTPOMKOM Haj cucteMo 0a30BbIX (U3MKO-XMMHUYECKMX KYypCOB JIaHHOM o0Opa3oBaTelIbHOMN
porpaMMbl. OTa JUCHMIUIMHA BXOJUT B CHUCTEMY WHXKEHEPHBIX 3HAHHM, CBSI3aHHBIX C CO3JaHUEM
HOBOM, MHTEJUIEKTYaJIbHO HACBIIIEHHOM Npoaykuuu. Hacrosmuil Kypc COAEpKUT CBA3U C JIPYTUMH
KypcaMH MAaTe€pUalOBEAYECKOM M TEXHOJIOTMYECKOM HANpaBICHHOCTH, a TakXke C Kypcamy,
OTHOCSIIIUMCS K )KOHOMHUKE U OPraHn3aly IPOU3BOICTBA.
BBINTyCKHHK 10 9KCTIIEPUMEHTAIBHO-ITPUKIAAHON CHEUAIBHOCTH JOJKEH UMETh MPEICTABICHUE
O TOM, KaKOBbl OCHOBHBIC IPUHLMIIBI OPTraHU3alMM COBPEMEHHOIO TEXHOJOTMYECKOro IMpolecca B
puOOPOCTPOUTENBLHON OTpaciu. Takke CUCTEMHbIE 3HAHUS JOJKEH MMETh BBIIYCKHHK B 00JjacTu
IIPOM3BOJICTBEHHOM SKOHOMHKHU ¥ METPOJIOTUYECKOTO 00ECIIEYeH I BHIITYCKA HOBBIX BUJIOB MPOAYKIIUH.
Takum 00pa3oM, HACTOSIIMM Kypc MOXHO OXapakTEepPU30BaTh KaK Kypc MPHUKIATHOMN
HaIPaBJIEHHOCTH, KOTOPBIM MOMOTraeT OyAyIIMM CHEelHaTuCTaM-HAHOTEXHOJIOTaM BIIUTHCS B HAy4HO-
IIPOM3BOJICTBEHHYIO c(hepy NesTeIbHOCTH.

2. Mecto qucuMiuinHel B cTpykrype OII

HucuumiuHa «TexHOoJoruss KOMIOHEHTOB MHUKPO- U HAHOCHUCTEMHOM TEXHMKW» SIBIISETCS
oOs3arenpHOM i u3ydenus. E€ ocBoeHne 0azupyercs Ha 3HAHUSAX, YMEHHUAX U HAaBbIKaX, MOJyYEHHBIX
B pesynapTaTte u3ydeHus KypcoB b1.0.11 «®usmkan, b1.0.12 «Xumwus», b1.0.15 «Uuwxenepnas
rpaduka», b1.0.14 «IlmanupoBanue u oOpaboTka pe3ynbTaToB dKcrepuMenTa». b1.0.20 «KommoHeHTHI
MUKpO- U HaHocucTeMHOM  TexHukw», b1.0.19  «Mertposorus,  crangapTuzauus U
ceprudukanmsin.b1.B.11 «Onexrponnka u cxemorexuuka». b1.B.10 «®u3nka moBepXHOCTH.

OO0muMy  33a7ayaMd  W3YYEHHs JUCUUIUIMHBL  SBJISETCS  (OPMUPOBAHUE  CIIOCOOHOCTH
HCIO0JIb30BaTh B IO3HABATEIbHON M MPOPECCHOHAIBHON JeATelNbHOCTH 0a30Bble 3HAaHUS B oOnacTu
MaTeMaTUKd M €CTECTBEHHBIX HAayK; CIOCOOHOCTM MNpUOOpeTaTh HOBBIE 3HAHUS, MHCIOJb3YS
COBpPEMEHHbIE O00pa3oBaTeiabHble W HH(GOPMALMOHHBIE TEXHOJIOTMH; CIIOCOOHOCTH HCIIOJIb30BATh
0a30BbIE TEOPETUUYECKUE 3HAHUS JJIs pelIeHHs] TPOo(eCCHOHATIBHBIX 3a/1a4; CIOCOOHOCTU MPUMEHSThH Ha
IpakTUKe 0a30Bble NPOQECCHOHATIbHBIE HABBIKM; CHOCOOHOCTH JKCIUTyaTHPOBAaTh COBPEMEHHYIO
¢buznueckyto anmnaparypy u obopyaoBanue. [ maBHble 3a1a4K TUCHUIUIMHBI CIEAYIOLNE

* hopMHpoOBaHME Yy CTYIEHTOB TMpEACTaBIEHUM O 3agayax B o0OJacTM OpraHu3alud U
MIPOEKTUPOBAHMS TEXHOJOTMYECKOIO MpoLecca, KOTOPhIE PELIAIOTCS MPEANPUITUIMA HHHOBALIMOHHOTO
IIPOM3BOJICTBA;

* YCBOEHHUE CBEJICHUM M0 00ECTIEUEHNUI0 TOYHOCTH 00pa0OTKH 1 B3aUMO3aMEHIEMOCTH JIETaJICH;

* 3HAKOMCTBO C COBPEMEHHBIMH TEXHOJIOTUSIMU oOOecredeHus] (QYHKIMOHAJIbHBIX CBOMCTB
ITIOBEPXHOCTEN;

* OBnajiecHHe OCHOBAMM TE€XHOJIOTHH U3TOTOBJIEHUSI U COOPKH 3JIEMEHTOB IPUOOPOB.

3HaTh:

— bazoBbie Pu3MKO-XUMUUYECKHE OCHOBBI MaTepUaIoOBeIeHUs B 001acTi NpUOOPOCTPOHUS

— OCHOBBI (U3UKH TOBEPXHOCTU U PUZUKOXUMHU JTUCIIEPCHBIX CUCTEM

YMersb:

— paborath C J1abopaTOpHBIM OOOpyAOBaHUEM ISl (DU3UKO-TEXHHUUECKOTO OKCIIEPUMEHTA,
paboToi € AIIeMEHTaMU 3JIEKTPOHUKH U CXEMOTEXHUKH.

HNwmers:

— MPAKTUYECKUH OMBIT B MPOBEIEHUH J1a00PATOPHOTO (PUIUKO-TEXHUUYECKOTO IKCIIEPUMEHTA
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3. [lnanupyembie pe3yJabTaThl 00YyUYEeHHUS MO TUCHHUILINHE

3.1. Komnerenunu, (pOpMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS Cleyrolue KoMneTeHuuu B cootBeTcTBun ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOJATOTOBKH:

a) yausepcaibHbie (YK):

VYK-1. CriocoGeH ocyliecTBIsATh MOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 MH(POpMaIH, IPUMEHSTh
CUCTEMHBIN TOJXO/ ISl pELICHUs] TIOCTaBICHHBIX 3a/1a4

0) obmenpodeccuonansusie (OIIK):

OIIK-5. CnocobOeH npuHUMaTh OOOCHOBaHHbIE TEXHMYECKHE PELIEHUS B MPOQPEeCcCHOHAIbHON
NeSITeNIbHOCTH, BEIOMPATh A3PPEKTUBHBIE U O€30MacHbIe TEXHUUYECKUE CPEJICTBA, U TEXHOJIOTHH.

OIIK-6. CnocobeH ywyacTBOBaTh B pa3pa0OTKE TEXHUYECKOW JIOKYMEHTAIlUH, CBSI3aHHOU C
podeccroHaIbHOM J1eATENbHOCTHIO Ha OCHOBE IIPUMEHEHUS CTaH1apTOB, HOPM U NPaBUJL

OIIK-7. CnocobeH MpOoeKTUpOBaThb U CONPOBOXKIATh IMPOU3BOJICTBO TEXHUYECKHX OOBEKTOB,
CUCTEM U IIPOLIECCOB B 00JIACTH HAHOTEXHOJIOTHI U MUKPOCUCTEMHOM TEXHUKU.

B) npodeccuonansubie (I1K):

[IK-2. CrnocoGeH mnpoBOAUTH MNPOPECCHOHATIBHYIO IESATENIBHOCTh MO KOHTPOJIIO CTPYKTYp U
CBOMCTB MaTepHaJIOB U KOMIIOHEHTOB MUKPO- U HAHOCHUCTEMHOMN TEXHUKU

[IK-6. CnocobeH ocymecTBIATh NPOPECCHOHATBHYIO JEATEIBHOCTh C YYETOM 3HAHHUM
00Opy/OBaHUsA, TEXHOJOTMYECKUX TIPOIECCOB U CBOMCTB MaTepUalOB, HCIHOJb3YEMbIX IIpU
IIPOU3BOJICTBE MUKPO- U HAHOPA3MEPHBIX AIEKTPOMEXAaHUUECKHX CUCTEM.

3.2. [lepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O00y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTUKeHHs (POPMUPYEMBbIX KOMIIeTeHIH i
B pe3ynbraTe ocBO€HUS AUCUUILTMHBI O0yJarOUIUICS JOIDKEH:

3HaTh: KpaTKyl0 UCTOPUIO BOSHUKHOBEHHUS pa3BUTHUS MPUOOPOCTPOUTENLHOM oTpaciau B Poccun u
3a pyOeXOM; OCHOBBI CO3/IaHUSI KOHCTPYKTOPCKON U TEXHOJIOIMYECKON JOKYMEHTAIH; OCHOBHBIE BH/IbI
TUIMOBBIX TEXHOJIOTUYECKUX IMPOLECCOB B MNPUOOPOCTPOCHUH, B TOM YHCIE HCIOJb3YIOIIUX
HaHOTEXHOJIOTHH.

YMeTb: MpOU3BOIUTH MOUCK HeoOXxoauMmoil wuHpopMmamuu B 00JaCTH NPUOOPOCTPOUTEIHHOMN
TeXHoJoruu. BeicTpauBath TexHosornyeckue 1enodkd. OIeHHBaTh TEXHUKO-DKOHOMHUYCKHE
napaMeTpsl BHOBb pa3padaThIBa€MbIX TEXHOJOTHYECKUX MPOLECCOB.

HNmernb: 06a3oBble HaBbIKM NPUMEHEHHs 3HAaHUM B O00JAaCTH TNPOEKTUPOBAHUS TEXHOJOTUI
npuOOPOCTPOEHUS, TIOMCKAa ONTUMAJBHBIX pEHIeHHH B 00JAaCTH HHXKEHEPHO-(QU3NYECKUX U
IIPOM3BOJICTBEHHBIX 3a/a4.

4. O0beM M coepskaHMe U CHUTITHHBI
O0beM AUCHUIUTHHBI COCTABIISET 8 3a4eTHHIX eNUHHUIL (288 akaleMUIEeCKIX 4acoB).

4.1. Conep:xaHue JHCHMIUIMHBI 1O pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H
TPYAOEMKOCTBIO 3aHSATHH JJeKIIMOHHO-CEMUHAPCKOT0 THIIA

OO6beM MHOW KOHTAKTHOW pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.
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Ne Bunpl 3ansatuit, @opMBbI TEKYILIETO
/1 Pasnens! (Tembr) UX00BEM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
TIACIATLIAHBI = OYHOH/3a04HOH (popme O0YHOH/3a04HOM popme 00ydeHHs)
3 0o0yueHus1)
3 SauaTus SauaTus @DopMBI TPOMEKYTOYHOM
© | mon | coumpercr arreerann

1. | OOCmme XapaKTEePUCTUKU 7 2 2 Bxommass pamarHocTMka: BBI-

MTPOM3BOICTBA MAIIIMH U IPUOOPOB OOpOYHBIN ONPOC IO BBISAB-
JICHUIO OCTATOYHBIX 3HAHUM 1O
HUTOramMm MPEABIIYIIETO
00y4eHus

2. IlorpemHocT  MEXaHWYECKOW H 7 2 2 Ompoc 1o TeMe MPEAbIAYIIEro
(PM3HKO-TEXHUYCCKOM 3aHATHUS
(dhopmooOpa3syromieli  00paboTKH U
METOJIbI UX pacyera

3 BrusHue TeXHOTOTHYECKON CUCTEMBI 7 2 2 Ompoc 1o pe3ynbraram
1a TOYHOCTb U MPOU3BOAUTEILHOCTD MPEIBIYIIETO 3aHATHS
00paboTKH

4. | ObecrieueHHE TOYHOCTH 7 2 4 Omnpoc 1o pe3yapTaTam
MeXaHH4ecKoH 00paboTKH MIPEIBITYIIETO MPAKT. 3aHATH

5. | Texnonoruueckue pa3MepHbIe 7 4 2 Omnpoc 1o pe3yapTaTam
pacuersl MPEIBIYIIETO MPAKT. 3aHATHS

6 BasupoBanuie u 6a3sl B 7 4 2 Omnpoc 1o pe3yapTaTam
MIPOM3BOICTBE AeTanel MPEIBIYIIETO MPAKT. 3aHATHS

7. | BnusHue TexHogoruu 00pabOTKH Ha 7 2 2 Ompoc 10 pe3ynbTaram
(dhopMHpOBaHHNE TOBEPXHOCTHOT'O MPEABIYIIETO MPAKT. 3aHATHS
clost ¥ (PyHKIIMOHAJIbHBIC KaYeCTRa
JETaJICH. .

8 TexHomorn4yeckue METo sl 7 2 2 Omnpoc no pe3yapTaTam
MOBBIIICHHUS YKCIUTyaTallMOHHBIX MPEABIYIIETO MPAKT. 3aHATHS
CBOWCTB JieTajiell MallliH U IpUOOPOB

9 [Ipunycku Ha 00pabOTKy 7 2 2 Otyer o pe3yiabTaTaM

MPEABIYIIETO MPAKT. 3aHATHS
Hroro 3a 7 cemectp 22 20 JK3aMeH

10 | [Ipou3BOAUTETHLHOCTD H 8 4 4 Bxoagnas JOuarHocTuka: BBI-
SKOHOMHYHOCTh TEXHOJIOIHUCCKUX OOpOYHBIN ONPOC 110 BBISAB-
MIPOIIECCOB JICHHIO OCTaTOYHBIX 3HAHHH 110

HUTOramMm MPEABIIYIIETO
o0y4eHus

11 | [TocTpoeHME TEXHOIOTHIECKUX 8 4 4 Ompoc 1o TeMe MPEAbIAYIIEro
MPOIIECCOB U ONeparuii ¥ UCXOJHBIE 3aHITHS
JaHHBIC TSI KX MPOCKTUPOBAHHUS

12 | [IpoexTupoBaHme CAMHUIHBIX U 8 4 4 Ompoc 1o pe3ynbpTaram
YHUQPHUIMPOBAHHBIX TEXHOJIOTHUYEC- MPEIBIYIIETO 3aHATHS
CKHX MPOLIECCOB 00pabOTKU
3aroTOBOK

13 | TexHonoruyeckue MpoIecChl 8 4 4 Omnpoc 1o pe3yapTaTam
MacCOBOT'0 IIPOU3BOJICTBA MPEIBIYIIETO MPAKT. 3aHATHS

14 | OcobeHHOCTH MOCTPOCHUS 8 4 4 Omnpoc 1o pe3yapTaTam
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TEXHOJOTMYECKHUX MPOIECCOB MPEABIIYIIETO MPAKT. 3aHATUS
00pabOTKHM3aroTOBOK Ha CTaHKAaX C
IIPOrPaMMHBIM YIIPABICHUEM

15 | TexHonorus cOOPKH MallluH U 8 2 4 Ompoc 10 pe3ynbraram
puOOpOB NPEABIAYIIErO NIPAKT. 3aHATUS

16 | [Ipumenenue RP-rexunomnoruii B 8 2 2 Ompoc 10 pe3ynbraram
MPOU3BOJICTBE 3JIEMEHTOB, MPHOOPOB MPEABIIYIIETO MPAKT. 3aHATUS
W CHCTEM.

17 | OCHOBBI TEXHOJIOTUU U3TOTOBJIEHHS 8 4 4 Omnpoc 1o pe3yapTaTam
1 cOOpKH 3JIEMEHTOB MPEABIIYIIETO MPAKT. 3aHATUS
PaarO3JEKTPOHHOM annaparypsl

18 | OCHOBBI 1 IEPCHIEKTUBHI PA3BUTHS 8 4 2 Otuer o pe3ynbpTaTaM
TEXHOJIOT'UH HpH60pOCTpOCHI/I$I Ha NpEAbLAYHICTO IMPAKT. 3aHATHA
0a3e HAHOKOMIIOHEHTOB
Hroro 3a 8 cemectp 32 32 JK3aMeH

HNTOI'O 3a qucruiuimay 54 52

4.2. PazBepHyToOe ONHMCaHUE COIEPKAHUA TUCUMILIHHBI N0 pa3ieiaM (TeMam)

1. OOuime XapaKTEpUCTHKW MPOW3BOJCTBA MAIIWH W NPUOOpPOB. OCHOBHBIE TOHSITHS O
TEeXHOJIorn4eckoM mporuecce. bazoBas TepmuHosorus. MamuHa U npuOop Kak 0ObEKT MPOU3BOACTBA
TexHoMOrMYeCKass TMOATOTOBKA IMPOU3BOACTBA. TEXHOJOTHYECKash XapaKTePUCTHKA Pa3IMYHBIX THUIIOB
MIPOU3BO/ICTB.

2. llorpemHocT MeXaHWYECKOW u (UBHKO-TEXHUYECKON (opmooOpasyromnieit 00paboTKU H
METOJIbI MX pacyera. TOYHOCTh B MAIIMHOCTPOCHHH W METOJIBI e¢ JOCTHKeHUs. CHcTeMaTHYecKue
norpemHocTy 00padboTku. CirydailHbIe MOTPEIIHOCTH 00PaOOTKH.

3. BiusiHue TEXHOJIOTHYECKOW CHCTEMbl HMa TOYHOCTh W TPOU3BOJMTEIBHOCTH OOpPabOTKH.
BrnusiHue jkecTKOCTH ¥ MOJATIMBOCTH TEXHOJIOTHMYECKON CHCTEMBbI Ha ()OPMHPOBAHHE IMOTPEITHOCTEH
00paboTku. BiausHue TMHAMHKH TEXHOJOTHYCCKOW CHCTEMBI HA MOTPENTHOCTH (POPMBI U BOJHUCTOCTH
oOpaboTaHHOI oBepxHOCTU. [lorpenHocT MHOTOMHCTPYMEHTAIbHOM 00pabOTKH.

4. OGecrnieyeHUEe TOYHOCTU MEXaHUYECKON 00paboTku. Meroapl HacTpoWku OOOpyIOBaHUS U
pacyeTsl HACTPOEYHBIX Pa3MEpOB, IMOTPEIIHOCTEH HACTPOMKH H PEXKHUMOB 00pabOTKH. YTpaBlieHHE
TOYHOCTHIO 0OpPabOTKH.

5. TexHoJIOTHYECKHEe pa3MEepHbIC pacyeThl. BuIbl pa3MepHBIX Ilened W METOAbl MX pacuera.
MeTto nOJIHOM B3auMO3aMeHIeMOCTH. MeTo T HETIOJIHON B3aNMO3aMEHSIEMOCTH.

6. basupoBanue u 6a3pl B pousBojcTBe aeTaned. basel n onopueie Touku. KoHCcTpykTOpCKue,
M3MEPUTENIbHBIC U TeXHOJornueckne 0a3pl. HazHaueHne Texnonorndeckux 0as.

7. Biusinue  TexHonoruu  oOpaboTkM ~ Ha  (QopMuUpoBaHWE TMOBEPXHOCTHOTO  CJIOSL |
(YHKIIMOHATBHBIE KAYeCTBA JIETAICH MAIIMH U IPHOOPOB.

8. CTpoeHne MOBEPXHOCTHOTO cj0sl 00paboTaHHON moBepxHocTH. [lnmactuueckast nedopmarus,
YOPOYHEHHE U pa3ylnpoyHEHUE MaTepuaia. BriusHue MexaHHu4ecKol oO0pabOTKH Ha COCTOSIHHE
MMOBEPXHOCTHOTO C0s3aroToBKU. [lorpentHocTrt popMbI MOBEPXHOCTEH.

9. TexXHOJOTUYECKHE METOJIbI IOBBIMICHUS JKCIUIYaTAIIMOHHBIX CBOWCTB JIeTaJIed MAIllWH U
npuOOpoB.BriusHNE MIEpPOXOBATOCTH M COCTOSHUS TOBEPXHOCTHOTO CJIOS HA JKCIUTyaTallMOHHBIC
CBOICTBA JleTaneld MalnH. TexXHOJIornyecKkas HacleICTBEHHOCTb.

10. [punycku Ha 06paboTky. Kitaccudukanus npunyckoB Ha 06paboTky. Pacuer npumyckoB Ha
MEXaHUYECKYI0 00paboTKY.
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11. IIpou3BOIUTEIBHOCTD 31 SKOHOMHYHOCTh TEXHOJOTHYECKUX MPOIIECCOB.
[IpousBoauTENBHOCTS U ceOECTOMMOCTh 00paboTKH. OCHOBBI TEXHMYECKOIO HOPMHUPOBaHUSA. MeToIbl
pacuera 3KOHOMUYHOCTH BapHUaHTOB TEXHOJIOTMUECKUX MTPOLIECCOB.

12. TlocTpoeHHE TEXHOJOTMYECKHUX MPOLECCOB M ONEPAUMHA M HCXOIHBIE JAHHbIC JUIA UX
npoektupoBanus. Knaccuduxamnus TEXHOJIOTMYECKUX IMPOIECCOB U CTPYKTypa orepanuil. McxonHsie
JAHHbIE JJIs1 IPOEKTUPOBAHUSI TEXHOJOTMUYECKUX IIPOLIECCOB 00pabOTKH U X YTOUHEHHE.

13. IIpoekTupoBaHHWE EIMHWYHBIX ¥ YHU(PUIHWPOBAHHBIX TEXHOJOTHYECKUX TPOIIECCOB
00paboTKK 3aroToBOK.. ITpoekTupoBaHre €IMHUYHBIX TEXHOJOTHYeCKUX mpoueccoB. IIpoexktupoBanue
THITOBBIX M TPYIIIOBBIX TEXHOJIOTUYECKUX TTPOIIECCOB.

14. TexHOJOrMYECKHE IMPOLECChl MAacCOBOTO MNPOU3BOACTBA. OCOOEHHOCTH TEXHOJOTHYECKUX
MPOIIECCOB MACCOBOTO MPOM3BOACTBA. [IpuMepsl MOCTpOEHUsT TEXHOJIOTHYECKUX OTeparuii 00paboTku
3aroTOBOK Ha aBTOMATUYECKUX JTUHUSIX.

15. Oco6EHHOCTH MOCTPOEHUS TEXHOJIOTHYECKUX MPOLECCOB 00pabOTKK 3aroTOBOK Ha CTaHKax
C_INpOorpaMMHbBIM ynpaByieHHeM.O0acTh MPUMEHEHUS! U TEXHOJIOTMYECKHE BO3MOYKHOCTH CTaHKOB C
[IPOrpaMMHBIM yIipaBjieHHEeM. TexXHOJorn4eckasi HoAroTroBka 00paboTKH 3aroToBOK Ha cTaHkax ¢ YIIY.
[IpoexTrpoBaHHEe TEXHOJIOTMYECKUX IPOLIECCOB MEXaHHMYECKOM O0O0pabOTKM3aroTOBOK Ia CTaHKaX C
YITY.Ocob6eHHOCTH MOCTPOEHUS TEXHOJIOTUH 00pabOTKU 3ar0TOBOK Ha 00pabaThIBAIOLIUX HEHTPAX.

16. TexHonorus cOOpkM MamMH Y 1puOOpoB. XapakTEpUCTUKA COOPOUHBIX IPOLECCOB.
Pa3mepHbie pacyerbl cOOpouHBIX mpoueccoB. [IpoekTHpoBaHHE TEXHOJOTHYECKUX IPOIECCOB
coopku.ABTOMaTH3aMs COOPOYHBIX padoT. OCHOBHOW NPUHIMII AAANTHBHO-CEIIEKTUBHON COOpPKH
(ACC). Onpenenenue U ONTUMHU3ANKS TpaHUI] Tpynn AonyckoB. Peamuzamus ACC.

17. Illpumenenune RP-TexHONOTHI B MPOU3BOICTBE JIEMEHTOB, MPUOOPOB U cucTeM.OCHOBHBIE
TEXHOJIOTUU OBICTPOTO HOJY4YeHHs] MPOTOTUIIOB u3Aenuil. [IpoekTupoBaHue U M3rOTOBIEHHUE - €IUHBII
mpouecc co3fganus wm3genuid. [locnepoBarenbHOCTH co3maHus u3nenus. Kiaccuyeckne CTyneHH
MPOEKTUpOBaHUs u3aenuil. TpeOoBaHMS K HOBBIM METOJaM MPOEKTUPOBaHUSA u3enuid. Monenu.
Knaccudukanus moneneit.Co3nanne Mojeneit ¢ momorisio RP — texHosormii.

18.  OcCHOBBI TEXHOJIOTUU U3TOTOBJICHUS M COOPKHU 3JIEMEHTOB PaJAMO3IEKTPOHHON araparypbl
DNEeKTPOHHBIE M MHUKPOIJIEKTPOHHBIE 3JeMeHThl. M3rortoBneHue mneudaTHeIX Iw1aT.CoBpeMeHHOE
o0opynoBaHueE 1JI U3TOTOBJIEHUS PaJAUOIEKTPOHHOM anmnapaTypsbl.

19. OcHOBBI M MEPCHEKTUBBI _Pa3BUTHs _TEXHOJIOTWU NPUOOPOCTPOEHUs Ha 06a3e HaHO-
KOMIIOHEHTOB. OcCHOBHbIE TNOHATHS. Matepuanbsl Uil HaHoTexHosorui. dysmiepensl. HaHOTpyOKH.
VYnbTpaaucriepcHble  HaHOMAaTEpHUAJIbI. O6opynoBanue  Juie  HaHoTexHoJiorudd.  Pa3Butue
HaHoTexHoJorni. Hopelmme nocruxenus. [lepcrieKTuBbI pa3sBUTHSL.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlexuuu ¢ HKCIONIB30BaHMEM IPE3EHTAMOHHOTO Marepuana. llpaktuueckue 3aHiATHS C
HCI0JIb30BAHUEM KOMIIBIOTEPHON TEXHUKH U crenuanusupoBanHoro [10. BxitouenHas auckyccus Ha
JEKUMOHHBIX 3aHATUAX. OCBOEHHME B MIPOLECCE 3aHATUN CHELUUATbHON aAHIJIOS3bIYHOM JIEKCHKH.
Texnonoruss npoOaeMHOro oOyueHus, HHPOPMAIMOHHO-KOMIIBIOTEpHAs TEXHOJIOTUS, TEXHOJIOTHUS
UCIOJIb30BaHUS MYJIBTUMEIUIHBIX CpPEICTB B oOpa3oBaTelbHOM IHpouecce. MHauBuyambHOE
BBINIOJIHEHUE MPAKTUYECKUX 3a/laHUM IIPU B3aUMOJECHCTBUY CTY/IEHTA U MPEINo1aBaTers.

WuTepakTuBHBIE J1abopaTOpHble pabOThl, HMHAUBUAYalbHbIE W TPYIIOBbIE 3aJaHUs Ha
MIPaKTUYECKUX 3aHATUSAX. B TeueHue cemecTpa KOHTPOJbHbIE PaOOTHI M TECTUPOBAHME MO BCEM TEMaM
Kypca.

B mpouecce u3yueHuss TeM Kypca Ha JaOOpaTOPHBIX 3aHATUSIX KaXAbld CTYAEHT IOJIydaeT
MHIUBUAYAIbHOE 33/1aHKEe, KOTOPOE JOJKEH BBIIOJIHUTh KaK I0J] PYKOBOJCTBOM IPEIoAaBaTess, Tak U
camocTosTeNIbHO. OnKrcaHue TEXHOJOTUN M3TOTOBJIEH S AJIEKTPOHHBIX KOMIIOHEHTOB M3y4aeTcsl MyTeM
paccMOTpeHUs OTAENbHBIX TEXHOJIOTHYECKUX MPOLIECCOB HA CEMUHAPCKUX 3aHATHUSIX
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6. YueOHO-MeTOANYeCKOe o0ecnieueHre CAMOCTOSITeIbHOI padoThl 00y4aroLuXcs

Oco0eHHOCThIO JTAaHHOTO Kypca SIBJsieTCs] 00JIbLION 00BbEM OMUCATENBHOTO MaTepHualia Mo TeMe,
CIIEZIOBAaTEIIHO, TPEIyCMATPUBACTCA CYINIECTBEHHAs JIOJS CaMOCTOSITETIbHOM  paboThl.  Bumbl
CaMOCTOSITEIbHON PaOOTHI BKIIIOUAIOT B CEOSI:

— pabota c ureparypoi (Bkitodas MIHTEpHET);

— paboTa ¢ METOAMYECKMMH YKa3aHUSIMH M TOCOOMSMH, CaMOCTOSATENBHOE H3ydeHHE
MIPOTPAMMHOTO 00ECTICUCHHS;

— paboTa HaJ JOKIIAIaMU K CEMUHAPCKUAM 3aHSATHSIM;

— MOATOTOBKA K TECTUPOBAHHIO;

— M3yYeHHUE OTACTHHBIX TEM, BEIHECEHHBIX HAa CAMOCTOSTEIIbHOE PACCMOTPEHHE.

7. XapaKkTepuMcTHMKAa OLIEHOYHBIX CpPeICTB J/JJfl TeKyllero KOHTPOJIA YyCIeBaeMOCTH M
NPOME:KYTOYHOM aTTecTAlMU 00y4Yal0IMXCs N0 JMCHHUIIJIMHE

OneHouHble CpeAcTBa JUId HPOBEIEHUS BXOJHOIO, TEKYIIEro W MTOTOBOTO KOHTPOJIS:
KOHTpPOJIbHBIE Pa0OThI, TEKYLLIUN OIPOC, OLIEHUBAHUE KayecTBa MOJATOTOBKU U MPEACTaBICHUS JOKIIAI0B
Ha y4yeOHBIX CEMUHapax.

KoHnTposnbHble paboThl MPOBOJATCS B MHCbMEHHON (hOpME IO 3aBEpIICHHH H3Yy4EHHUS KaxI0ro
paznena kypca. CTyaeHTaM Ipejjaraercsi B TeUeHHE ABYX aKaJeMHYECKHX 4acoB MOKa3aTh 3HAHUS IO
COOTBETCTBYIOILIMM pa3ziejiaM Kypca, OTBETUTh Ha KOHTpPOJIbHbIE BOINpochl. [IpaBuibHOE BBINOJIHEHUE
Ka)KJI0To 3a/aHus olleHuBaeTcst B ofuH Oami. KoHTposibHas paboTa cumTaercs 3auTEHHOW B ciydae,
eclii CTyAeHT HaOpayn Oosiee MOJOBUHBI OT MAaKCHMallbHO BO3MOXHOIO KOJMYECTBA OalljioB,
MIPElyCMOTPEHHOIO IIPH BBITIOJIHEHUH JJAHHOW KOHTPOJIBHOU paboThI.

DK3aMeH MPOBOJUTCS B CMENIAaHHOW NHChbMEHHO-YCTHOW Qopme. CTyaeHTy Ha DJK3amMeHe
IpeiaraeTcsi Tpu BOIIPOca: JBa TEOPETUYECKUX BOMpOCA M OJIHA MpakTUYecKas 3ajaya, B OCHOCHOM
CBS3aHHAsl C ONMCAaHMEM KOHKTEPHOI'O TEXHOJOTMYECKOro Ipolecca, PacCMOTPEHHOrO B Ipoliecce
MIPOXOXKIAEHUSI Kypca. 3a/1auyl BBIIOIHSIOTCS MIMCbMEHHO WM Ha KOMIIbIOTEPE.

CryneHT  mojiydaeT  OTMETKY  «YAOBJIETBOPUTENIBbHO»,  €CIM  BJaJAeeT  IOHATUIHO-
TEPMHUHOJIOTUYECKUM anmnapaToM AUCHUIUIMHBL. CTYIEHT MOJy4aeT OTMETKY «XOpOIIO», €CIH BIAJEEeT
MOHATUIHO-TEPMUHOJIOTUYECKUM  allapaToM JUCLMIUIMHBI, TPUMEHSET 3HAaHUS TNpU PELICHUH
3HAKOMBIX Y4€OHBIX 3a7ad (OTBETHI Ha TEOPETUYECKHWE BONPOCHI U  pelIeHHe 3ajayd,
paccMaTpuBaBllEiicsl paHee Ha MPAKTUYECKUX 3aHATUAX). CTYJEHT MOJy4YaeT OTMETKY «OTIMYHO», €CIIU
BJIaJICET MOHATHIHO-TEPMUHOJIOTUYECKUM alNapaToM JAUCUUIUINHBI, IPUMEHSET 3HaHUS MPH PELICHUH
JO0BIX Y4eOHBIX 3a71a4 (OTBETHl HA TEOPETUYECKUE BOIPOCHI U PELICHHE MTPEATI0KEHHBIX 3aja4).

8. YueOHO-MeTOoAMUYeCKOE M HH(POPMALIMOHHOE 00eceYeHUe TUCIHIIINHBI

OcHoBHas yueOHag JIUTEPATYpA:

CmupHoB, B. W. TexHonoruss MHTErpajJbHBIX MHUKpOcXeM : ydeOHoe mnocobue : [16+] /
B. U. CmupHoB. — Mocksa ; Bonorma : Uudpa-Unxenepus, 2023. — 244 c. : wun., tabn. — Pexum
JOCTYyTIA: 110 TIOJITHCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=727522 (nata oOpamenus: 10.06.2026). —
bubnuorp. B kH. — [SBN 978-5-9729-1232-2. — TekcT : 31€KTPOHHBIIA.

Pomumownos, 1O. A. Texnonornueckue mporecchl B MUKPO- U HAHODJIEKTPOHUKE : yueOHOe 1mocooue
: [16+] / KO. A. PomuonoB. — 2-e u3n. — Mocksa ; Bonorna : Undpa-Unxenepus, 2025. — 352 c. : uin.,
Tabi. — PexxuMm pocrtyna: no noAmnucke. —
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URL: https://biblioclub.ru/index.php?page=book&id=727521 (nata oOpamenusi: 10.06.2026). —
bubnuorp. B kH. — [SBN 978-5-9729-2209-3. — TekcT : 31€KTPOHHBII.

TexHonoruss HaHeceHUs U CBOWCTBA (YHKIUMOHAJIBHBIX MOKPBITHMH : y4yeOHuk : [16+] /
B. B. OBuunnukoB, M. A. I'ypeeBa, H. A. Onedupenko, A. I'. CoutHeB. — Mocksa ; Bonorna : Ungpa-
Wnxenepus, 2023. — 260 c. — Pexxum poctyna: no noAnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=726449 (nara obpamenus: 10.06.2026). —
ISBN 978-5-9729-1285-8. — TekcT : 3€KTPOHHBIIA.

WBanos, H. b. HanoTexnosnoruu MmatepuanoB U NOKPHITHH : yueOHOe nocodue : [16+] /
H. b. UBanos, H. A. Iloxamoxun ; KazaHCkuil HalMOHAIBHBIN HCCIIEI0BATEIbLCKUH TEXHOJIOTMISCKUM
yHuBepcuteT. — Kazansp : Ka3aHCKHI HAIMOHAJIBHBIN UCCIIEI0BATEIbCKUIM TEXHOJIOTMYECKUI
yausepcurer (KHUTYVY), 2019. — 236 c. : un., Tabdmn., cxem. — Pexxum fgocrtymna: 1no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=612342 (nata obpamenus: 10.06.2026). —
bubnuorp: c. 234. — ISBN 978-5-7882-2538-8. — TekcT : 3I€KTPOHHBIH.

JloTIoJIHUTENIBLHAS JUTEPATYPA

bapei6oun, A.A. ®U3UKO-TEXHOJOTHYECKHE OCHOBBI MAaKpO-, MUKPO, U HAHODJIEKTPOHUKU y4eOHOE
nocoobue / A.A. bapeioun, B.W. Tomwmun, B.W. llanoBanos; mox obmr. pea. A.A. bapeiouna. - Mockaa:
®uszmarur, 2011. - 783 c. : un., cxem., Tabn. - ISBN 978-5-9221-1321-2 ; [DnexkTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=457643 (02.04.2019).

bapmyruna, M.H. Mukpomexarponuka : yueOHoe nocodue / M.H. bapmyruna ; Munucrepctso
oOpazoBanusi u Hayku Poccuiickoii ®enepauuu, PenepanbHOE TOCYJapCTBEHHOE OOKETHOE
00pa3oBaTeIbHOE  YYPEXKICHUE  BBICHIETO NPOQecCHOHATbHOTO  oOpa3zoBanms  «TamOOBCKui
rOCYJapCTBEHHBIN TEXHUYECKUU yHHBEpcUTET». - TambO0B : MzmatensctBo GI'BOY BIIO «TI'TVY»,
2014. - 219 c. : un., Tabiu., cxem. - bubmmorp. B kH. - ISBN 978-5-8265-1293-7 ; To xe [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=277779 (02.04.2019).

Kazakos, B. /. HanoTexHonoruu u HaHOMaTepHUaabl B PAIUOICKTPOHUKE : yI€OHOE TOCOOHE :
[16+] / B. . KazakoB. — Mocksa ; Bosoraa : Undpa-Unxenepus, 2024. — 192 c. : un., Tabn. —

URL: https://biblioclub.ru/index.php?page=book&id=727470 (nata oOpamenus: 10.06.2026). —
ISBN 978-5-9729-1809-6. — TekcT : 31€KTPOHHBIIA.

NupopmanronHo-cripaBoyHble  cucTeMbl U(WiM) npodeccuoHanbHble 0a3bl JaHHBIX IpU
peayin3aliyy JUCUUILUINHBI HE UCIOJIb3YIOTCS.

Pecypchl nHpOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn «AHTEepHeT»:
Cucrema »5IEKTPOHHOM TOAJEPKKHA oOpasoBaTeNbHOrO Tporecca «Moil  yHHBEPCHUTET
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Oudnnoreka onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnekrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katagor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wm) LibreOffice, natepuer-6payzep Microsoft Edge n(unm) Yandex
Browser.
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9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

— JJIs IPOBEACHUS 3aHATUMN JIEKIMOHHOIO THUIA ¢ KOMIUIEKTOM CIEHUATU3UPOBAHHON yueOHOM
Me0enu M TEeXHUYECKUMHU CpeACTBAMM OO0y4deHHs, CIyKallUMU I [PEeAOCTaBICHUS Y4eOHOM
uHpopmanuu O0JBIION ayUTOPUH;

— JUIsl TIPOBEACHHUS 3aHSITUM CEMUHAPCKOrO THUIA, KOHCYJIbTAllUil, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOM  aTTECTallid, BBHINIOJHEHHS KYpPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHeHaTM3UPOBAHHON yueOHON MeOenu U TEXHUYECKUMH CPEACTBAMU 00YyUEHUS.

JlaGoparopuu, ocHaIIeHHBIE JTA0OPATOPHBIM 000PYIOBAHNEM, KOMILIEKTOM CHEIUATN3UPOBAHHOMN
yueOHOM Me0eny U TEXHUYECKUMU CPEJICTBaMU O0yUYEHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIEUaTU3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» u
obecnieuenuem noctymna B JUOC.

JleMoHCTpalMoOHHOE 00Opy/OBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
THIa, 00ECIeUNBAIOIINE TEMATHUECKHUE NILTIOCTPALIMU: IEPCOHATBHBINA KOMIIBIOTED, IPOEKTOP, IKPAH.

ABTOpP(BI)-COCTABUTEJIb(H): npogeccop kadenpsl  QyHIamMeHTanbHOM  (QU3MKKM U
HAHOTEXHOJIOTUH, KaHJIUJIAT TEXHUYECKUX HayK, no1eHT HoBukoB B.B.

[Iporpamma paccMoTpeHa U yTBEpKJeHa Ha 3acenaHuu Kadeapbl GyHIAMEHTATHHON (U3UKU U
HaHoTexHoJoruit 31 aBrycra 2026 r., mpoTokosa Ne 1

[Iporpamma oGHOBIIEHA
MIPOTOKOJI 3acenanus kKageapsl No  oT «_ » T.
CornacoBaHo:

PykxoBoautens OI1 / /

IIpunoxenune 1. MeToguueckne yKazanusi Ajsi 00y4ar0IUXCs 0 OCBOEHHIO THCUMILTHHBI

Ipuioxenne 2. ®oH OLEHOYHBIX CPEICTB /1JIsl MPOBEIEHUN MPOMEKYTOUHOM aTTecTAlMU
00y4aroumuXxcs Mo JUCUMILIIMHE.



