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1. Hens u 337291 OCBOCHHS TACTUATITHHBI(MOMYIIS ) eev s vveeeeneeenaeenneennennnennnns

Llenu wu3ydeHHe OUCLUUIUIMHBI(MOIYJS).. HM3Y4YEHHE METOAOB KOHCTPYHPOBAaHMS M pacueTa
Pa3In4HBIX TBEPIOTENIBHBIX AKTUBHBIX JIEMEHTOB U BIMSHUS KOHCTPYKTHUBHBIX (DakTOpPOB Ha padoTy H
napameTpbl akTUBHBIX 1eMenToB HC.

3amaun  W3ydeHWEe JUCIMIUIMHBI(MOAYJS): B paMKax JUCIHUIUIMHBI  PacCMaTpPUBAIOTCS
KOHCTPYKTHBHBIE W TEXHOJOTMYECKHE CHOCOOBI peajn3alii IOJYNPOBOJAHMUKOBBIX IPHOOPOB U
aKTHBHBIX 21eMeHTOB HWC; KOHCTPYKTOPCKO-TEXHOJOrHMYecKne H (U3NUECKHE OTPaHWYCHUS IIpH
MPOCKTUPOBAHHUU; CTPYKTYphl aKTHBHBIX dieMeHToB WC W WX CBS3p C  KOHCTPYKTHUBHO-
TEXHOJIOTHYECKHMH TTapaMeTpaMH.

2. Mecto aucumruuHbl(Moayist) B ctpykrype OIIOIT BO

JucuuniiHaa BKIIOUYEHA B BApMATUBHYIO YacTh AMCUUILIMH 1o BeIOOpY Onoka 1, 51.B.JIB.08.01
y4eOHOro I1aHa 1o HanpasieHH0 noarotoBku BO 11.03.04 DxexkTpoHNKa U HAHOIJIEKTPOHUKA MTPOGHITH
«CoBpeMeHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUH B JICKTPOHHON TEXHUKE.

OneMeHTHOH 0a30il MpH CO3MAaHMU 3JEKTPOHHBIX YCTPOMCTB SIBISIOTCS IOJIyNIPOBOIHHKOBBIC
npudopser 1 MC. IlpoextupoBaHne momynpoBOAHUKOBEIX mprOopoB U MC ¢ ydeToM KOHCTPYKTHBHO-
TEXHOJIOTMYECKHX OCOOEHHOCTEH amnmaparypbl MO3BOJSIET MOBBICUTH HMX HAAEKHOCTh M O0OECIEUHUTh
BO3MOXKHOCTh JIOCTIDKEHHSI ONTHMANbHBIX mapamerpoB POA. I[losTomy BMecTe C JUCHMIDIHHAMU:
«Cxemorexamnka», «OCHOBBI TPOSKTHPOBAHUS DJIIEKTPOHHOW KOMITIOHCHTHOW 0a3b1», «OCHOBBI
TEXHOJIOTHU DJIEKTPOHHON KOMITOHEHTHOW 0a3bl» 00pa3yloT OCHOBY JJsl TIOATOTOBKH CTYIEHTOB MO
npoduno «MUKPO- 1 HAHOTEXHOJIOTHH B 3JICKTPOHUKE». B CBS3M ¢ 3TUM, SIBIISICTCSI aKTyalbHBIM YTEHUE
IUCUUILTHHEI «IIpoekTUpoBaHNE U KOHCTPYHPOBaHHE CyOMUKPOHHBIX d5ieMeHTOoB CBUC».

3. TpeboBanus K pe3yabTaTaM OCBOCHHS TUCHUILUIMHBI(MOJLYJIS)

[Iponiecc wn3ydeHHs AWCUUIUIMHBI HANpaBlIeH Ha (QOPMUPOBAHHE SIEMEHTOB CIEAYIOMINX

koMmrereHuui B coorserctBuu ¢ GI'OC BO u OIIOII BO no ganHoMy HanpaBieHUIO TOJITOTOBKH :

a) obmexynpTypHBIX (OK):

- crO0COOHOCTBIO K caMOOpraHu3aluy 1 camooOpazoBanuto (OK-7);
0) npodeccuonansabiMu KomneteHusaME (11K)
- CIIOCOOHOCTBIO BBITIOJIHATH PA0OTHI 10 TEXHOJOTHYECKOH MOATOTOBKE MPOU3BOJCTBA MATEPUATIOB

u u3nenuit anekTponHoi TexHuku (ITK-8)

B PE3YJIbTAaTC OCBOCHHUSA JUCHUILIIMHBI 06y1{a}0m1/1171c51 JOJIZKCH:
3HaTh: OCHOBHBIC IIPAaBOBbIE M OJTHYCCKHE HOPMBI TIPH OICHKE TIOCIEACTBHI CBOEM
npO(ECCUOHANBHON JEATEIBHOCTH; OCHOBHbIE (OUIUUECKUE 3AKOHOMEPHOCMU, Jledcaujue 6
OCHOBE COBPEMEHHBIX MEXHONOSUHECKUX NPOYECCO8, OCHOBHbLE MEXHOIOSUYECKUe Memoobl U
npuemsl, QuUYEcKUe OCHOBbL Memo008 UX KOHMPOJs, NPAKMUUECKUE BO3MONCHOCTU
KOHKDEMHbIX MEXHOIOSUYECKUX NPOYECcO8 O/ NOJYUEHUS MAMEPUALO8 U CO30AHUSL YCIMPOTICIE
MUKPO- U HAHODJIEKMPOHUKLL.
VMeTb: CaMOCTOSITENILHO OCYIIECTBIIATh TIOMCK, XpaHEHHE, 00pabOTKy U aHaAK3 HHPOPMAIIUH U3
Pa3JIMYHBIX UCTOYHUKOB U 633 JaHHBIX C HUCIIOJIBb30BAHUEM I/IH(bOpMaL[I/IOHHbIX, KOMITBIOTCPHBIX
U CETEBBIX TEXHOJOTUH;, ONnpeoeisms ONMUMAIbHbLE DPENCUMbL NPOBEOCHUS OMOCLbHbIX
MEXHOIOSUYECKUX Onepayuil
Brademw: wmertomamm W crocobaMH CaMOCTOSATENBHO MPUOOpETaTh M HCIOJIL30BaTh B
MPAKTHYCCKOM eATETHHOCTH HOBBIC 3HAHUS M YMCHUS, B TOM YKCJI€ B HOBBIX O0JIACTSX 3HAHUIA,
CBSI3@HHBIX C TEXHOJIOTHEH MPOCKTUPOBAHUS M3IC/IHI 3JIEKTPOHHOM TEXHUKH C HCIIOJIb30BAHHEM
I/IHCIJOpMaIII/IOHHI)IX, KOMIIBIOTCPHBIX H CCTCBBIX TeXHOHOFHﬁ; HaBbIKaMH pacdy€Ta " Ipo-
EKTUPOBaHMs JIeTajell y3JI0B M YCTPOMCTB PAJUOTEXHUUYECKUX CHCTEM B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM C HUCIIOJb30BAHHEM CPEACTB aBTOMATHU3ALMU MPOEKTHUPOBAHUS
HaBBIKAMH CaMOCTOSTEIBLHOTO BHIOOPa METOMOB M METOAWK MPHUKIAIHBIX HCCIAEIOBAHUM M HX
peATU3ALUH, OCHOGHBIMU NPUHYUNAMU NOCMPOEHUSI MEXHOL02ULECKUX NPOYECCO8 NPOU3B00CMEd
Mamepuanos MUKpo- u HaHO3JIeKMpPOHUKU,



[IpuobpecT OMBIT AEATEILHOCTH: BIaJETh OCHOBAMH IMPOCKTHPOBAHMS MOIYHPOBOAHUKOBBIX

HpI/I60pOB 1 UHTCTPAJIBbHBIX CXEM, 3HATH MCTOAbl OITUMHU3ALIUU TTOJYIIPOBOAHUKOBLIX CTPYKTYP, BIaJACTh
TEXHOJIOTUAMHA NPOCKTUPOBAHUSA, 3HATH METOJAbLI U CITOCOOBI KOHTPOJIA TapaMeTpa, YMCTh MIPOCKTUPOBATH
MOJIYyIIPOBOAHUKOBLIX HpI/I60pOB 1 UHTCTPAJIBHBIX CXEM PA3JIMYHOI'O0 HA3HAYCHUH.

4. Codeprcanue u cmpykmypa Oucuyuniunvl (Mooy/s)

Taonuya 1. Cooeprcanue oucyunaunvt (mooynsn) «llpoekmuposanue u Koncmpyupoeanue
cyomukponnvix znemenmos CBUC» nepeuenv oueHounvlx cpeocmeé u KOHMPOJIUDPYEMBIX

KomnemeHuyuil
Koz Haumeno
KOHTPOJIH
Ne Hauvenopatue Copnep:xanue pasgenaa py;ﬁoﬁ oult:::)t‘im
n/m paszaena/ TeMbl
KOMIIETEH ro
M cpexcTBa
1. | Konctpykimm Kiraccudukarust moympoBOIHUKOBEIX TIPHOOPOB H OK-7
MONYNPOBOJHM | MHTETPAJIbHBIX MHKPOCXEM MO0 (DYyHKIHOHAIBHBIM, MnK-8
KOBBIX CTPYKTYpPHBIM M KOHCTPYKTHBHO-TEXHOJIOTHYECKHM
prOoOpoB U | IpU3HAKaM.
AKTHBHBIX MeToap!l M30JSAIUH AJIEMEHTOB MOITYIPOBOIHUKOBBIX
31I€MEHTOB UMC. KoncTpyknuu axTuBHbIX 31eMeHTOoB HMC:
OUITOJISIPHBIX OCHOBHBIE KOHCTPYKTHBHO-TE€XHOJIOTHYECKHE
nuc Pa3HOBHUIHOCTHU OUITOSIPHBIX TPaH3UCTOPOB.
MHOTro3MUTTEpHBIE TPaH3UCTOPHI,
MHOTOKOJUIEKTOPHBIE ~ TPaH3UCTOPHI, COCTaBHBIC
Tpar3ucTopbl, nuoasl LlloTTku, Tpamsucrop LoTTkwm. K, T,JIP
KoHCTpYKTHBHO-TEXHOJIOTHYECKHE BapHUaHTHI
co3nanus oeicTponeiicTByromux UC.
Pacder u mpoextupoBaHue uoA0B. KoHCTpyKuuu
MOYTIPOBOAHUKOBBIX ~THUOJOB W WX TapaMeTphl.
bazoBrle norMyYeckne CXeMbl Ha  OWIOJSIPHBIX
Tpansucropax. JTJI- cxemsl. TTJI - cxemsr. TTJIII -
cxembl. OCJI - cxempl. HemoporoBele ormdeckue
CXEMBL. 1 - CXEMBL. DYHKIMOHAIBHO
uHTerpupoBanHble 3neMeHTsl MC. BceromorarenbHbie
anemenThbl MC. Tlapamerpsl joruueckux MC.
2. | KonctpyktuBHO | OCHOBHEIE KOHCTPYKTHBHO-TEXHOJIOTHYECKHE OK-7
8- Pa3sHOBUAHOCTH IIOJIEBBIX TPAH3UCTOPOB. MK-8
TEXHOJIOTUIECK | Benomorarensuple snementsl MJIIT UC. MOIT -
ue  BapHaHThl | [ypepropel. [ToTpebnsemas MomHocTh. Bentumu U -
MCTIOTHCHIA HE, UJIN - HE. Knrouesas Mojenb. Bentunn ¢ Tpems K,T,JIP
MJII- COCTOSTHHSIMHL. Ympasnstomuie BEHTHIIH.
CTPYKTYp 1| dynkiuonansbubie yerpoiictea Ha MOII - ctpykTypax.
3JIEMEHTOB
MAIT UC
3. | Koncrpykuuu u | Ocobennoctu cyomukponHsix MOII- Tpansucropos. | OK-7
9 CTPYKTYPBbI MOII- TpaH3UCTOPBI CO CTPYKTypoil «kpemuuii Ha | K-8
CyOMHKpOHHBIX | N307ATOPE. MOII- TpaH3UCTOPBI C JBOWHBIM
TPAH3HCTOPOB, 3aTBOpOM. TpaH3UCTOPBI C BEPTUKAIHLHBIM KaHAJIOM.
OCOOEHHOCTH ~ TPaH3UCTOPOB Al  AHAJOTOBBIX
npuMmeHeHuit TemnoBoe compoTuBieHne. OCHOBHBIE K,’f),}l((P,

crocoObl Temonepeaadd. MeToabl OTBOAA TeIIa.
@akTophl, BIMAIIIME HA BEIWYUHY TEIIOBOTO
KOHTAaKTHOT'O COIPOTHUBIICHUS. MUKPOCXEM.
KoOHCTpYKTHBHO-TEXHOJIOTHUECKUE TpeOOBaHUS U
OIPaHUYCHUS IIPU IPOESKTUPOBAHUHA MHUKPOCXEM.




B rpade 5 mpuBonsaTcs muiaHupyemble (OPMBI TEKYIIETO KOHTPOJISL: JIabopaTopHbIE
pabots (JIP), xomnokBuym (K), pyoexnsiit koutpons (PK), tectuposanue (T).

CTpYKTYpa THCHMTIMHBI(MOYII ). cvvn v eveneeneenee eneniennennenen

Tabnuua 2. O01as TPYA0EMKOCTh IUCIUILUIMHBI cOCTaBisieT 4 3aueTHbIX eaunuil (144 yacoB)

Bun pabotsr Tpy1oeMKOCTb, 4aCOB
7 cemecTp Bcero

O0uas Tpy10eMKOCTh(B Yacax) 144 144
KonrakTHas padota(B yacax): 70 70
Jlexyuu (J1) 28 28
Jlabopamopnuvie pabomot (JIP) 42 42
Ilpakmuueckue 3anamus
CamocTosiTesibHast padoTa(B yacax):: 47 47
CaMOCTOsTENPHOE H3YICHHE Pa3/IeIOB 47 47
KonTtponsHas pabdota (K)
[ToaroroBka u NpoOX0XkKA€HUE TPOMEKYTOUHON 27 27
aTTeCcTaluu
Buja nToroBoro KOHTpoJisi (3a4eT, IK3aMeH) 9K3aMeH 9K3aMeH

Tabauual3. JleKInoOHHBIC 3aHITUS

Ne /i Tema
1 KOHCTPpYKLUMM NOJIyNPOBOIHUKOBEIX NPUOOPOB
2 KOHCTPYKUMM aKTUBHBEIX BJIEMEHTOB OMNOJAPHEX VC.
KOHCTPYKTUMBHO-TEXHOJIOTUUECKUE BapMaHTEL MCIIOJIHEHWUA MIII-
3 CTPYKTYP.
KOHCTPYKTMBHO-TEXHOJIOTMUECKME BapMaHTH 3JeMeHTor MII VC
AHAJIOTOBHE MHTETPAJILHEE CXEME

Tadauua 4. JIabopaTropuslie padorsl (JIP)

Ne /it Tema
1 PaspaboTka TOmooruu naccuBHbIX 31eMeHToB MC
2 PazpaboTka Tononoruu GUmossipHeIxX Tpan3uctTopoB MC
3 PazpaboTka Tononorun nonessix Tpansucropos UC

4 Pazpabotka Tomonorun BUKMOII UC

5 Pazpaborka Tononoruu cyomukponasix MOII- TpansucropoB Ha KHU- cTpykTypax

Tabmuua 5.CamocToATeNbHOE N3yUYEeHUE Pa3AeioB JUCIUIUINHBI

Newn Bomnpocsl, BEIHOCHMBIE HAa CAMOCTOSITENIBHOE H3YUEeHHE
1 Pasperaromast criocoOHOCTh TEXHOJIOTHUECKUX MeTo10B co3nanus CBC
2 [MpuHnmner MmacmTabupoBanust pu npoektupoBannu bUC
3 dusnyeckre 1 TEXHOIOTHYECKUE OrpaHnueHus mpu Macmrabuposannu CBHUC
4 TexHomornueckre mporecchl U3roTOBIECHUS JIEMEHTOB HAHOAIEKTPOHUKHU
5 O dexTsl, BEI3bIBaAEMBIE TOPSIYUMH JJIICKTPOHAMH, HA CXEMHOM YPOBHE
6 Tonkue okcuiHble MIeHKU B TexHosornu CBUC

5. OueHouHble MaTepuaibl ISl TEKYHIEr0 M PYOEKHOrO KOHTPOJIS YCIHEBAEMOCTU U
HPOMEKYTOYHON aTTeCTalluH
3anaHus AJis TEKYIEro KOHTPOJIs



5.1.Koanoksuym
B cemectpe npoBoasTcs 3 KOIJIOKBUYMa, KOTOPBIE OLICHUBAIOTCS 110 § 0aJIOB KaXIbIH.

5.1.1 Bonpocwi, ébinocumsie na Koanoxeuym(konmponupyemoie komnemenyuu OK-7,I1K-8)

[1epBbIil KOJUIOKBUYM

1. Knaccudukarms UMC.
2. TexHOJIOTHH U3TOTOBIICHHS 3JIEMEHTOB MOTYIPOBOAHUKOBBIX IMC.
3. M30514111 3J1EMEHTOB.
4. burmonspHBIN TPAH3UCTOP: KIACCU(PHUKAIMS, TapaMETPBHI.
5. TpaH3ucTop n-p-n.
6. Pa3HOBHIHOCTH N-p-n TPaH3UCTOPOB, MHOTOAMUTTEPHbIE, MHOT'OKOJJIEKTOPHBIE, C OapbepoM
IToTTKM.
7. KoHCTpyKIIMY TPaH3UCTOPOB: IIIaHAPHBIE, BEPTHKAIBHBIE, HA H30JISITOPE.
8. NnTerpanbHbie TUOBI.
9. Inoael HloTTKM.
10.IToymIpoBOTHUKOBEIE PE3UCTOPHI: mudy3noHHEIE, HOHHO-JICTHPOBaHHBIC.
11.ITomymmpoBOAHUKOBEIE KOHAEHCATOPHI.
12.01eMeHTsl  KOMMYyTallMM: COSAWHEHWs  MeTalUlM3alyed, BHYTPEHHHE COEIMHEHUS,
KOHTAKTHBIE TUIOMIA/IKH, IEPEX0 bl MEX/y BHYTPEHHUMH CIIOSMH.
13. BiusgHne mapamMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BBIOOP JJIEMEHTOB TOIIOJIOTHUH
ounonsapusix UMC.
Bropoii koimokBruyM

14. O6nactu npumenenus ounossipasix UMC.
15. AnanoroBsie 1 TU(GPOBBIE CXEMBI.
16. CBsi3p KOHCTPYKTOPCKHX IIapaMETPOB DJJIEMEHTOB CO CTATHYCCKUMH W TIEPEXOTHBIMH
IpOLIECCaMU.
17. KoHcTpynpoBaHue JOrHYECKOTO IEMEHTA Ha OUMOJISIPHBIX CTPYKTYpax.
18. KoHCTpyKIMHK siUeeK MaMsATH Ha OUIONISIPHBIX CTPYKTYpax.
19. Ocobennoct KOHCTpyUpoBaHus aHanoroseix UMC.
20. KoHCTpyKIIMH COCTaBHBIX TPAH3UCTOPOB JAJIsl aHAJIOTOBBIX YCHIIUTEICH.
21. IlpeumymiectBa u HemoctaTky oumnonsipasrx UMC.
22. IlapameTpbl KOHCTPYKTUBHBIX 31eMeHTOB IMC Ha MONeBBIX CTPYKTypax.
23. I'pannLa MOIyIPOBOIHUK-TUIICKTPHK.
24 Yaunonsapasie Tpan3uctopsl: M/III, moneBbie, IByX3aTBOPHBIC TPAH3UCTOPHI, C TUIABAIOIIHM
3aTBOPOM.
25.0nmeMeHTBl  KOMMYTAallMM: COCIWHEHUS MeTaj3anrel, TMOJUKPEMHHEBbIE COCTUHEHUS,
KOHTAKTHBIE IIOIIAAKH, TIEPEX0bl MY BHYTPCHHUMH CIIOSIMU.
26. [Tapa3uTHBIE TApaMeTPBI COSTUHEHUH.
Tpernii KOJIIOKBUYM

27. MeToapl pacyeTa OCHOBHBIX [TapaMETPOB KOHCTPYKTHUBHBIX IIEMEHTOB.
28. BrnusiHue nmapamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOp 37eMeHTOB Tonosiorun MMC
Ha MOJIEBBIX CTPYKTypax.
29. O6nactu npuMeHeHns oumnospHo-moeBsx MMC.
30. Jloruveckue 31eMeHThl Ha COBMEUICHHBIX ounonsapHbeix 1 MOII- tpansucropax (BUKMOII).
31. [lapameTpsl KOHCTPYKTUBHBIX 3JIEMEHTOB OHMITONSIPHO-IIOIEBBIX CTPYKTYP.
32. MeTtoabl pacuera OCHOBHBIX TApaMETPOB KOHCTPYKTUBHBIX DJIEMEHTOB.
33.BiusiHAEe MapaMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BBIOOpD SJIEMEHTOB TOIOJIOTHH
oumonspHo-TioneBsix UMC.
34 .Mertons! u cpenicTBa KoHCTpyHpoBaHust UMC Ha OUTIONSPHO-TIONEBHIX CTPYKTypax.
35. Ocobennoctu cyomukponHbix MOII- TpaH3ucTOpOB.
36. MOII- TpaH3uCTOPBI CO CTPYKTYPOH «KPEMHHI Ha U30JIATOPEN.
37. MOII- TpaH3uCTOPHI C TBOHHBIM 3aTBOPOM.
38. TpaH3UCTOPHI ¢ BEPTUKATHHBIM KaHAIOM.
39. OcoOeHHOCTH TPAH3UCTOPOB ISl aHAJIOTOBBIX TPUMEHEHUH.
Pekomenoauuu npu no02omoeke K KoJ110KeUYMy



L4 npopa60TaTL KOHCIICKTBI J'ICKI_[I/Iﬁ I10 BOITpOCaM KOJIJIOKBHYMaA,

® I[IPOYHUTATh OCHOBHYIO U JOIOJHHUTEIbHYIO JUTEPATYPY, PEKOMEHAOBAHHYO 110

HU3y4acMbIM BOIIpOCaM;

¢ OTBCTUTH HA BOIIPOCHI KOJIJIOKBHUYMA,

® [IpH 3aTPYyAHEHUSX, IPOKOHCYJIBTUPOBATHCA C IIPETIOAABATEIIEM.

Kpurepuu onieHuBanus

2 6aJsn 4 6as1a 6 0as1a 8 6a/u10B
Cmydeum He 3Haem | CmydeHm Cmydenm xopowo | CmydeHm 8  nO/AHOM
3HaYumebHoU N08epXHOCMHO 3Haem Mamepuas, | o6veme 3Haem
yacmu  8onpocos, | 3Haem 80NpOCHI | 2PAMOMHO u no | Mamepuas, 2paMoOmHo U
donyckaem KO//10K8UY M, cywecmgy  u3/jazaem | ho cywecmsy usjaazaem
cyujecmeeHHble donyckaem ezo, donyckas | ezo, He donyckas
owubKu 8 omeemax | HeMovyHocmu 8 | Hekomopvle CyujecmeeHHbIxX
Ha 80NpoCkl. omeeme Ha 80NPOC | HEMOYHOCMU 8 | HemouHocmell 8 omeeme

omeeme Ha 80npoc.

Ha eonpoc.

KOMIIOHCHTOB

5.2.06pa3ywbl mecmosvwix 3adaHull
(konmpoaupyemoie komnemenyuu OK-7, IIK-8)

OO0pa3ibl TECTOBBIX 3aJaHHIA

bazoBble MaTpu4HbIE KPUCTaIbl 00ECIIEUNBAIOT:

+: COKpalleHHsi CPOKOB pa3pabOTKH

+! CHIOKEHHE CTOMMOCTH

+: yBeNIMUYEHHUE CTETIEHU MHTETPALUU

-: TIOBBIIIEHUE TOTPEOIIEMON MOIIIHOCTH

S: CneunanusupoBanusie C pazpabaThIBaIOT C LIENbBIO:

+: BBIOJTHEHUS (PYHKIIMH, KOTOPBIE HE MOTYT OBITh PEaTM30BaHbI C TOMOIIBIO CTaHIAPTHBIX

! YAy4LICHUs] XapaKTEPUCTHK IEKTPOHHBIX CXEM
: YMEHBIIIEHUs rabapuToB

: YMEHBIIIEHUS TOTPEOIIeMON MOIIHOCTH

: BBITIOJTHEHHMsI OOJIBIIIOTO KOJTMYECTBA JOTMUECKUX (GYHKIIMH Ha OJTHOM KpHCTaie
-! YBEJIMYEHHUE BBIXOJTHON MOIIHOCTH
S: CnenmanuzupoBarabie UC MOKHO pa30oUTh Ha CIIEIYIONINE KATETOPUH:
+: IIOJIHOCTBIO 3aKa3HbIS
_l’_
+

+
+
+: YMEHBIIEHUSI MAaCCHI
+
+

. IOJIy3aKa3HbIC

: IpOrpaMMHUPYEMBIC JIOTUUCCKHUEC MATPHUILIbI
: MPOrpaMMHUpYyEMbIe 3aKa3HbIE YCTPONUCTBA
: MUKPOTIPOIIECCOPHI
: Tomonoruueckoe penieHre BHIOMPAETCsl HA OCHOBE:
. IpUHOUIIA peaIn3alnun
: IOBEIEHYECKOT0 OMMCAaHMs KpHcTasia
. omucaHusl TCXHOJIOTHYICCKUX MPOICCCOB
: [TonHOCTBIO 3aKa3HOE UCIIOJTHEHHE CXEM BBIOMpAETCs KOrja:
: He00X0IMMO MUHHMHU3HUPOBATH pa3Mephbl KpUCTAILIA
: HE ONTHUMaJIbHA B BapuaHTe nojy3akasHeix MC
: He00XOUMO peann30BaTh QYHKIUIO, KOTOpasi HeBhITIONHUMA cTaHaapTamu NC
: HEOOXOIMMO TIOBBICUTH OBICTPOACHCTBHE
: [lomy3akasusie IC pa3pabatbiBatoTcs Ha 0ase:
: BEeHTUJIBHBIX MaTpPHII
: CTAaHAAPTHBIX STUYCCK
: @HAJIOTOBBIX MaTPHII

R T 7 WU S 7 W

++ +w




+: pyHKIMOHATBLHBIX DJIEMEHTOB
-: TUCKPETHBIX KOMITOHEHT

Memoouueckue pexomendauuu 1o n0020mogeKe K mecmupoeanuro

Tectbl — 3TO BONpOCH WM 33JaHMs], MPENyCMaTPUBAIOIIUE KOHKPETHBIM, KpaTKuH,
YETKUH OTBET HAa MMEIOLIMECS JTaJOHBl OTBETOB. [IpuM caMOCTOATENBHOM MOATOTOBKE K
TECTUPOBAHUIO CTY/IEHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBAHMIO, TMpopaboTaTh HWHGOPMAIMOHHBIM MaTepuan 1o

mucuuruinHe. [IpoKOHCYIbTUPOBAThCS € IpenojgaBaTeieM Mo BOIpocy BeIOOpa yueOHOM

JUTEPATYPBHI;

0) 4eTKO BBISICHUTE BCE YCIIOBHSI TECTHPOBAaHUS 3apaHee. 3HaTh, CKOJIBKO TecTOB Bam

OyIeT mpeyiokKeHO, CKOJIbKO BPEMEHHM OTBOAMTCS HAa TECTUPOBAHME, KaKkoBa CHUCTEMa

OLICHKHU PE3yJIbTATOB U T.1.

B) mpuctynas K paboTe C TecTaMd, BHUMATEIbHO M /10 KOHIA MPOYTUTE BOMPOC H

npejJiaraeMble BapuaHThl OTBETOB. BpiOepuTe npaBuiIbHBIE (MX MOXET OBITh HECKOJIBKO).

Ha oTnenbHOM JIMCTKE OTBETOB BHINUIIKTE LU(PY BOMpoca U OYKBBI, COOTBETCTBYIOIIHE

IIPaBWJIBHBIM OTBETAM;

I) B Mpollecce pelIeHUs >KeNaTeIbHO MPUMEHSTh HECKOJIbKO IMOJXOJ0B B PEIICHUHU

3ajaHus. JTO MO3BOJIIET MAKCUMAIBHO THOKO OMEpUpPOBATh METOJaMH PEIICHHS, HaXOs

KQKJIbIM pa3 ONTHMAJIbHBIN BapUaHT.

1) ecnu Bl BeTpeTwin upes3BbIYaiiHO TpyAHBIA 151 Bac Bompoc, He TpaTbTe MHOTO

BpeMeHn Ha Hero. Ilepexomute k apyrum tecram. BepHuTech K TpyZHOMY BOIIPOCY B

KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BpeMs ISl MPOBEPKH OTBETOB, UTOOBI N30€KaTh MEXaHHUUECKUX

OLINOOK.

Kpumepuu oyeHueaHus

OueHka
Heydos/s1emeopumesibHoO y008/1€meopumMeAbHO Xopowo OMAUYHO
0 6ammoB 3 Oama 4 Gamra 5 GamioB
Menee 50 % npasusavHo | 50-70% npasuavHo | 71-85% 86-100%
8bINOJIHEHHbIX 3a0aHU. 8bINOJIHEHHbIX 3a0aHUll. | NpABUNLHO npasu/bHo
8bINOJIHEHHbIX | 8bINOJIHEHHBIX
3adaHutl. 3adaHutl.

5.3.3agaHus A1 1a60PaTOPHBIX 3aHATUI

(konmponupyemoie komnemenyuu OK-7, I1K-8)

JlabopaTopHBbIii TPAaKTUKYM SIBJISICTCS BKHBIM 3JICMEHTOM OOYYCHHs, T.K. NPHBHBACT
HABBIKM CaMOCTOSITENILHOW pa0OThl HA Pa3IMYHOM JIAOOPATOPHOM OOOPYJOBAHMHM M YMEHHE
MOJIb30BATHCS PA3ITUYHBIMU TIPUOOPAMU ¥ HHCTPYMEHTAMH.

Ilpumep munoeoit 1abopamopnoii pabomeul «Pa3paboTka TOMOIOTUH TACCUBHBIX

snemeHToB 1C»

Lenpto maHHON pabOTHI SIBISETCS pa3pabOTKa TOMOJOTMH MACCUBHBIX 3nemeHToB HC:

PE3UCTOPOB.

Memoouueckue pekomenoauuu

Brimmonnenue Ka)I(,HOﬁ J'Ia60paTOpHOI71 pa6OTI>I CKJIaAbIBACTCA U3 CIICAYIOIINX 3TAIIOB.




1. CamocrosTenbHas TOATOTOBKa CTyIeHTOB K paborte. Ilepen Hadamom paGoOThI
CTYJICHTHI JOJDKHBI YETKO TPEACTaBIATH cebe Ienb paboThl, 3HATh CYIIHOCTh OKHJIA€MBIX
pesynbratoB. CTyIeHTBl, HE TOJITOTOBHUBINHMECS K pab0oTe K BHINIOJHEHHIO pPa0OTHI HE
IOy CKAKTCHL.

2. Pa3paboTka TOMOJIOTHH. DTOT ATAI OCYIIECTBISETCS B COOTBETCTBUH C METOIUYCCKUMU
YKa3aHUSIMH, KOTOPBIE COJEpKATCs B ONMHMCAHMHM K Kaxaou paborte. JlaGopaTtopHble CTYyIEHT
MOXXET HayaTh TOJNBKO TOCle coOeceoBaHUS C TMpermojaBaTelieM U IOTYYCHHS
COOTBETCTBYIOLIErO JIOMYCKa.

[Ipu paGore B sabopaTOpuu HEOOXOAMMO CTPOTO BBINOJHATH BCE MpPaBUIIA TEXHUKH
0€30IacHOCTH U YKa3aHus MperoaaBaTCIA.

3. CocraBrneHue oTueTa O MpojenaHHON pabore. K oTdery O BBIOTHEHHOW paboTe
MIPEABSIBIISIIOTCS CIEAYIOIINE TPEOOBAHUS:

OT4eT MOMKEH COJEepKaTh HCUEPHBIBAIOIIME JAaHHBIE, KaK O Ienu paboThl, TaK U O

pe3yJibTarax.

4. Tlocne mpencraBlieHHUs OT4YETa CTYJEHT JIOJDKEH MMETh, KaK MHHUMYM,
MMOBEPXHOCTHBIE 3HAHUS TI0 KOHTPOJBHBIM BOIPOCaM K paboTe, MMEIONUMCS B METOJIUYECKUX
yKa3aHUSX, U eMy BBICTaBJIsIeTCS Oalll, KOTOPHIM OlIEHEHA JIaHHas TJabopaTopHas padora.

5.5.IIpomeskyTOUHAS aTTeCTAIMS
(konmpoaupyemoie komnemenyuu OK-7,11K-8)

Cnucox 0CHOBHBIX 60NPOCOE K YCHHOMY IK3AMEHY

1. Knaccudukarms UMC.

2. TeXHOIOTUHN U3TOTOBIIEHUSI AIEMEHTOB NOIYyIpoBoAHIMKOBBIX UMC.

3. 30511111 271EMEHTOB.

4. bunoJsipHBIN TPaH3UCTOP: KIacCUPHUKALIUS, TAPAMETPHI.

5. Tpansucrop n-p-n.

6. Pa3HOBUIHOCTH N-p-n TPaH3UCTOPOB:MHOIO3MHUTTEPHBIE, MHOI'OKOJUIEKTOPHBIE, C OaphepoM

lotTkwu.

7. KoHCTpYKIMM TPaH3UCTOPOB: MJIaHAPHBIE, BEPTUKAIBHBIE, HA U30JSATOPE.

8. MHTerpanabHbie TUOBI.

9. Inoael IIIoTTKH.

10.ITomynpoBOIHUKOBBIE PE3UCTOPBHI: T Py3uoHHbIE, HMOHHO-JIETUPOBAaHHBIE.

11.ITonynpoBOJHUKOBBIE KOHIEHCATOPHI.

12.OneMeHTBl  KOMMYTALlMM: COCIMHEHUS  MeTalu3aluell, BHYTPEHHHE COEIUHEHUS,

KOHTAKTHBIE IJIOLIaIKH, TEPEX0 bl MEXy BHYyTPEHHUMH CIIOSIMHU.

13. BaumsHme mnapamMeTpoB KOHCTPYKTHUBHBIX DJIEMEHTOB Ha BBIOOD D3JEMEHTOB TOIOJIOTHH

ounomsapasx UMC.

14. O6mactu mpuMeHerust oumosapasix UMC.

15. AnanoroBbie U HIU(PPOBBIE CXEMBL.

16. CBs3p KOHCTPYKTOPCKHMX IapaMETpOB JJIEMEHTOB CO CTAaTHUYECKMMH H MEPEXOTHBIMU

MIPOIECCAMH.

17. KoHCTpynpoBaHHEe JTOTHYECKOTO 3JIEMEHTa Ha OUIOJSIPHBIX CTPYKTYpPaXx.

18. KoHcTpyKinu sigeex naMsaTi Ha OUTIONAPHBIX CTPYKTYpax.

19. OcobennocTr KOHCTpYHpOBaHuUs aHanoroBerx UMC.

20. KoHCTpyKLIMHU COCTaBHBIX TPAH3UCTOPOB JJIsl AaHATIOTOBBIX YCHUIUTEEH.

21. IlpeumymiectBa 1 HepocTaTku ounonsapHeix UMC.

22. ITapameTpbl KOHCTPYKTUBHBIX 31eMeHTOB UMC Ha MONEBBIX CTPYKTypax.

23. I'paHuna NOayNnpOBOIHUK-TUIICKTPHUK.

24 YuunonspHele Tpansucropsl: M/II1, moneBsie, 1ByX3aTBOpHbIE TPAH3UCTOPHI, C MJIABAOIINM

3aTBOPOM.

25.0neMeHThl KOMMYTALlUM: COCAMHEHUS MeTajul3anuell, IMOJUKPEMHHEBbIE COEIUHEHUs,

KOHTAKTHBIE TIOMIAIKH, IEPEX0 bl MEXYy BHYTPEHHUMH CIIOSIMH.

26. [Tapa3uTHbIE MapaMeTphl COCTUHEHUH.

27. MeTtoapl pacueTa OCHOBHBIX TapaMETPOB KOHCTPYKTUBHBIX 3JIEMEHTOB.

28. Biusane mapaMeTpoB KOHCTPYKTHUBHEIX 3JIEMEHTOB Ha BEIOOP 3ieMeHTOB Tomojoruu UMC

Ha TOJIEBBIX CTPYKTypax.



29. O6nactu npuMeHeHus oumospHo-noneBbix UMC.

30. Jlornueckue 3rieMeHTHl Ha COBMeNeHHBIX OunossipHeix 1 MOII- tparsucropax (BMUKMOII).

31. [TapameTpsl KOHCTPYKTHBHBIX HJIEMEHTOB OHMITOISIPHO-TIONEBBIX CTPYKTYP.

32. MeTtoabl pacuera OCHOBHBIX IapaMETPOB KOHCTPYKTUBHBIX DJIEMEHTOB.

33.BiusHue mapaMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BHIOOpD SJIEMEHTOB TOIOJIOTHH

ounomnspHo-moeBsrx MMC.

34 .Mertonas! u cpenicTBa KoHCTpyupoBaHust UMC Ha OUTONSPHO-TIONEBBIX CTPYKTypax.

35. Ocobennoctu cyomMukponHsix MOII- TpaH3ucTOpOB.

36. MOII- TpaH3uCTOPBI CO CTPYKTYPOH «KPEMHHI Ha U30JIATOPEN.

37. MOII- TpaH3uCTOPHI C ABOWHBIM 3aTBOPOM.

38. TpaH3uCTOPHI ¢ BEPTUKATHHBIM KaHAIOM.

39. OcobeHHOCTH TPAaH3UCTOPOB IS aHAIOTOBBIX MPUMEHEHUH.

Memoouueckue pekomenoayuu npu nOO20Mo8Ke K IK3AMeHy

[ToaroroBka cTyIGHTOB K 9K3aMEHY BKJIIOYAET MPOPabOTKY JIEKIIHiA, B TECUSHUHU ceMecTpa
A HENOCPEJCTBEHHYIO IOATOTOBKY B JIHW, NPEALIECTBYIOUIUE 3K3aMEHY, BKIIOYasg, KOHEYHO,
MOJATOTOBKY K KOJUIOKBHYMaM, TECTHUPOBAHHUIO, BBIMOJHEHUIO J1a0OpaTOPHBIX padOT M UX
3aITUTY.

JIJis IOATOTOBKHM K OTBETAM Ha K3aMEHAI[MOHHBIE BOIMPOCH! (OHU BBINAIOTCS B KOHIIE
CeMeCTpa) CTYACHT JOJKEH HCIOJIh30BaTh HE TOJBKO KypC JIEKIMHA, HO W OCHOBHYIO H
JIOTIOJIHUTENBHYIO JTUTEpaTypy HANs BbIpaOOTKH YMEHHUS JaBaTh pa3BEpHYTHIE OTBETHl Ha
IMOCTaBJICHHBIE BOPOCHI.

B xo1e moAroToBKH K 3K3aMeHy CTYJIEHTY HEOOXOAMMO OOpamaTh BHUMaHUE HE TOJIBKO
Ha YpPOBEHb 3allOMWHAHUS, HO W Ha CTENCHb IMOHWMAHUSA HW3Y4aeMbIX BOMPOCOB. A 3TO
JIOCTUTAETCA HE MPOCTHIM 3ayYMBAHUEM, & YCBOCHUEM ITPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUMI
AHAJIMTUYECKUM MblieHneM. (Clie1oBaTeslbHO, HEMOCPEACTBEHHAS MOATOTOBKAa K JK3aMEHY
IOJDKHA B PasyMHBIX IPONOPLHUAX COYETATh W 3allOMUHAHUE, W IIOHUMAaHUE IPOTPAMMHOIO
MaTepHaa.

Pacrnipenienenue 6aiioB TeKyIero, pyoeHOro KOHTPOJIS U DK3aMEHa

Ne Oomas 1-a Touka 2- TOYKa 3 Touka
cymMma
1. | Tekymuii KOHTPOJIb
MOCCIICHUE 3aHITUMN 10 3 3 4
0aI0B Oana Oamna Oaiia
BBINIOJIHEHHE U 3aI[UTa 21 7 7 7
71a00paTOPHBIX pabOT Oat OaJIoB OaJIoB 0aJIJIOB
2. | PyGexHblil KOHTPOJIb
TECTUPOBAaHUE 15 5 5 5
0ajIoB 0aJIoB 0aJIoB 0ajIoB
KOJUJIOKBUYM 24 8 8 8
Oamna 0aJI0B 0aJIoB 0asIoB
Htoro 70 23 23 24
0ajIoB Oana Oama Oaiia
3. | Ok3ameH 30 min — 15, max — 30
0ajI0B 0aJIIo0B

Kpumepuu oyenusanusn
[Tpu ocBoeHnn auctUIUIMHBL hopmupyroTcs komrereHimu OK-7,ITK-8. Yka3aHHbIe
KOMIIETEHIIMU (POPMUPYIOTCS B COOTBETCTBUH CO CJIEIYIOIMMH TalaMu:
e (opMHpOBaHHE U pPa3BUTHE TEOPETUYECKHX 3HAHUM, INPEeIyCMOTPEHHBIX YKa3aHHOU
KOMIIETEHIINEH (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITENIbHAst paboTa CTYACHTOB);
e qnpuoOpeTeHHe U pa3BUTHE MPAKTUYECKUX YMEHHH, MPeIyCMOTPEHHBIX KOMIIETEHIMEN
(;mabGopatopHbie paboThI, CaMOCTOSTENIbHAs pPaboTa CTy/ICHTOB);




® 3aKpCIUICHUC

TEOPETUIECKHUX
MPEelyCMOTPEHHBIX KOMIIETEHIUEH (J1abopaTopHbie paboTHI,

3HaAHUW, YMEHUH

KBaM(UKAIIMOHHAs paboTa).

u IMPaKTHYCCKUX

HAaBBIKOB,
IMPAKTHUKH, BBIITYCKHAA

C(I)OpMPIpOBaHHOCTB KOMIICTCHI N B paMKaX OCBOCHUA ﬂaHHOﬁ JUCHUITIIIMHBI OICHUBACTCA

10 TPEXYPOBHEBOM LIKAJIE:

e 0a30BBI ypPOBEHB (OIIEHKA «YOBIECTBOPUTEIHHOY) SBISETCS 00sS3aTEIHHBIM IS

BCEX O6y‘IaIOHII/IXC$I 110 3aBCPHICHUN OCBOCHHA JUCHUITIINHBI;

® [POJBHUHYTHIM ypOBEHb (OLIEHKA «XOPOILIO») XapaKTepPU3yeTCs MPEBHILICHUEM

MUHHMAJIbHBIX XapaKTEPUCTUK C(HOPMUPOBAHHOCTH KOMIIETECHIIMHU TI0 3aBEPIICHUN

OCBOCHUS NUCHUIIIINHBI,

® BBICOKHH YPOBCHBb (OI_IGHKa ((OTJ'II/I‘-IHO))) XapaKTCPU3YyCTCSA MAKCUMAJIBHO BO3MOXKHOM

BBIPAXKCHHOCTBIO KOMIICTCHIIUN U ABJISICTCA BaXXHBIM KaUCCTBCHHBIM OPUCHTHPOM

AJIs1 CaMOCOBCPIICHCTBOBAHMA.

KpnTepnn OICHKH Ka4yeCTBa OCBOCHUA TUCHMIIIMHBI NPUBEACHDLI B IPUJI0KCHHUH .

6.Meroanyeckue MaTepuaJbl, ONpeAe/soNe NPoueypbl OLeHNBAHUS 3HAHUIH, YMEHH,
HABBIKOB U ONBITA 1eATeJIbHOCTH
Tabnuua 6. Pe3yabpraTsl 0cBOSHHS yUeOHOM TUCUMIUIMHBL, OUIeXKAIIE TPOBEPKE

HCTOYHHUKOB M 0a3 JaHHBIX C
HCIIOJIBb30BaHUEM

UH()OPMAITMOHHBIX,
KOMITbIOTEPHBIX i CETEBBIX
TEXHOJIOTHI;

Braoemy: METOJAaMHU u
criocooaMu CaMOCTOSTEIILHO
npuoOpeTaTh W HCIOIb30BaTh B
IIPaKTUYECKOU JEeATEeIIbBHOCTH

HOBBIE 3HAHWUA W YMEHHUS, B TOM
YHCJIC B HOBBIX 00JIACTAX 3HAHMIA,

CBSI3aHHBIX c TEXHOJIOTUEN
MPOEKTUPOBAHUS 15631 (12071
ANEKTPOHHOMU TEXHUKH c

Pesynbpratel OCHOBHBIE TTOKA3aTeNN OLEHKH Bun onenounoro marepuana
00y4eHHUsI(KOMIETCHIINN) | PE3YJIBTaTOB O0yUEHUS
-CIOCOOHOCTD K | 3HaTh: OCHOBHBIE IIpaBOBbIC WU | BrimonHeHue u 3ammura
caMOOpraHu3aluu U | STHYECKHE HOPMBI MPHU OICHKE | Ja00paTOpHBIX paboT;
camooOpazoBanuto (OK- | mocnencTBuii CBOEH | TUIOBBIE OLIEHOYHEIE
7); npodeccuoHaIbHON MaTepHaJIbl 1JIs1 YCTHOTO
JIeSITEIIbHOCTH; omnpoca (pazoen 5.1.1);
TUTIOBBIC TECTOBBIC 3a/IaHUS
(pazoen 5.2.);
TUTIOBBIC OIICHOYHBIE
MaTepUualibl K 3K3aMEHY (paszoden
5.5.).
YMmeTh: CaMOCTOSITEeNbHO | BhinmonHenue u 3amura
OCYILECTBIISITh TIOMCK, XpaHEHHE, | JTa0OpaTOPHBIX padoT;
00paboTKy u aHaJlu3 | TUIIOBBIE OI[CHOYHbIE
uHOpMAIlMM W3  PA3IMYHBIX | MATEPUAJIBI I yCTHOTO

omnpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/IaHUS
(pazoen 5.2.);

TUIIOBBIE OLICHOYHbBIE
MaTepUalibl K SK3aMEHY (paszoden
5.5.).

Brinmonuenue u 3amuTa
n1abopaTopHBIX PadoT;

TUIIOBBIE OLICHOYHBIE
MaTepHuabl Uisl yCTHOTO
omnpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/IaHUS
(pazoen 5.2.);

TUIIOBBIE OLICHOYHbBIE
MaTepUalibl K SK3aMEHY (paszoden




HUCITIOJIB30BAaHUEM
WH()OPMAITMOHHBIX,
KOMITBIOTCPHBIX )41 CETEBBIX
TEXHOJIOTHI;

3.5.).

-CIIOCOOHOCTHIO
BBITIOTHATE Pa0OTHI TIO
TEXHOJIOTUYECKOMN
MTOATOTOBKE
MIPOU3BOJICTBA
MaTepHaioB U U3ICIUA
3JIEKTPOHHON TEXHUKU

(TTK-8)

3HATHL  OCHOBHBIE _ (hU3HYECKHUE
3aKOHOMEPHOCTH,  JIE)KAIlHe B

OCHOBE COBPEMEHHBIX
TEXHOJIOTHYCCKHUX IIPONCCCOB,
OCHOBHBIC TEXHOJIOTHYCCKHE

METOJbI U MPUEMBI, (U3HYECKHE
OCHOBBLI METOJIOB MX KOHTPOJI,
[IPAKTUYECKHE BO3MOKHOCTH
KOHKDPECTHBIX TCXHOJIOTUYCCKUX
IOPOIIECCOB  JUIS  TOJYYEHHMS
MaTEPUAJIOB u CO31aHuUs
YCTPOWCTB MHKPO- u

HAHOBJICKTPOHHUKH.
Ymern OPUCHTHUPOBATLCA B

MHOT000pa3uu COBPEMEHHBIX
TEXHOJOTMYECKHUX  METOJI0B U
IPUEMOB; pa3pabaThIBaTh
TEXHOJIOTHYECKUE CXEMBI
[IPOM3BOJICTBA _ MATEPUAIOB U
YCTPOWCTB MHKPO- u

HAHORJICKTPOHUKH; __ ONPENCNIITh
ONTHMAJIbHBIE PEKUMBI
IIPOBEICHUS OTICILHBIX
TEXHOJIOTHYECKHUX OTepaIui

Baagets OCHOBHBLIMU

OpUHIIKITIAMHA IIOCTPOCHUA
TEXHOJIOTHYCCKHUX IIpOo1cCCOB

IOPOM3BOACTBA MaTcpurajIoB
MUKPO- 1 HAHODJICKTPOHUKH

BrinosiHenue u 3amura
71ab0paTOPHBIX padoT;

TUTIOBBIC OIICHOYHBIE
MaTepuaibl 1Jig yCTHOTO
onpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/1aHUS
(pazoen 5.2.);

TUIIOBBIE OLICHOYHBIE
MaTtepHualbl K 3K3aMeHy (pazoen
5.5.).

Brinonnenue u 3amura
n1abopaTopHbIX paboT;

TUIIOBBIE OLICHOYHBIE
MaTepHuabl Uisl yCTHOTO
omnpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/IaHUS
(pazoen 5.2.);

TUIIOBBIE OLICHOYHbBIC
MaTepUalibl K SK3aMEHY (paszoden
5.5.).

BrinosiHenue u 3amura
71ab0paTOPHBIX padoT;

TUTIOBBIC OIICHOYHBIE
MaTepuaibl 1Jig yCTHOTO
onpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/1aHUS
(pazoen 5.2.);

TUIIOBBIE OLICHOYHBIE
MaTtepHualibl K 3K3aMeHy (pazoen
5.5.).

7. Y4eOHO-MeTOAMYeCKOE O0ecneueHue TUCIUILJIMHBI (MOYJIs1)

7.1 OcHOBHas IUTEpaTypa

1.Mycradae I'.A., YepkecoBa H.B. Tpexmepnsie unTerpanbHble cxembl.Hampunk,2016

r..89 c.

2 MycragaeB I'.A., Yepkecoa H.B.IIpoexktupoBanne u KOHCTPYHPOBAHUE AUCKPETHBIX
MOJTYTIPOBOJTHUKOBBIX TprOOpoB W akTuBHBIX 3jeMeHToB BUC um CBUC”. r.Hanpuwk,

2015r.,c.58.

3.Tposn I1.E. HaHORnekTpoHHUKA. DJIEMEHTHI, MPUOOPHI, yCTporicTBa. buHom

2011 r.,412c.

[9BC].

4. PomanoBckuit M.H. MHTerpanbHbie yCTpOUCTBA PAIUOICKTPOHUKH. YacTh 2. DIeMeHThI
uHTerpanbubix cxeM. 2012 r., UznatensctBo ToMckuit rocynapctBenHbid yauBepcuteT. [DbC].
5. UepnsiieB B.H., [llenoxBoctoB B.II. [IpoekTupoBanne HHTETpambHBIX MHUKPOCXEM.

N3naTenscTBO

TI'TY, Tam00B.,

2008r.,- 208c.,

http://www.tstu.ru/education/elib/pdf/2008/cheloh_t.pdf



http://www.tstu.ru/education/elib/pdf/2008/cheloh_t.pdf

7.2 JlononHUTENbHAS JIUTEPATYPA
1. Yepuses B.H. TexHnosoruss mnpoM3BOACTBA HHTETPAIBHBIX MHKPOCXEM H
MUKporpoueccopoB. M., Paguo u cBszp, 1987, - 464 C.
2. Ilonomopes M. @., KonamuieB b. I'. KoHcTpynpoBanue n pacuer MUKPOCXEM U
MuKpornpoueccopoB. M. Paguo u cBs3b, 1986, - 176 C.

3. Epumor WN.E., Koszeipp W.A., T'opOyno HO.U. MuxkposnekrpoHuka:
[IpoexTnpoBanue, BUABI MHKPOCXeM, (YHKIMOHAJIbHA MHKpPODJIEKTPOHUKA. M.
Bricmas mxona 1987, -416C.

4 Mycradaes I'.A. “IlonynpoBoanukoBsie npubopsl 1 UC”. Metoauyeckue
yKa3aHus 110 METOJIaM pacdeTa TEIUIOBBIX apameTpos, r.Hanpunk,1998 1., 43 c.
7.3. Ilepuoanueckue u3IaHus
[lepeuens mepuoauyeckux H3AaHui, momydaembix Oubmuorexoi KBI'Y, B KOTOpBIX CTyAEHT
MOXET O3HAKOMHUTHCS C COBPEMEHHBIMU JOCTI)KEHHSIMH B OOJACTH 3JIEKTPOHUKH, MHUKPO U
HAHORJICKTPOHUKHU:
e Omsuka. (Pusnka MNOIYNPOBOJHUKOBBIX IMPOBOAHUKOB M JUAJIEKTPUKOB, KBAHTOBAs
anektponuka). M3sectust BY308;

e  DIIEKTPOHUKA;

e  @Du3uKa ¥ TEXHOJIOTHS MOJYTPOBOIHUKOB;

e  MUKpPOIIEKTPOHHUKA,

e KBaHTOBas 3JIEKTPOHUKA.
7.4.Humepuem-pecypcol

1. http://lib.kbsu.ru/- bubnmorexa KBI'Y.
http://www.garant.ru/ - CripaBo4Hasi mpaBoBas cuctema «I apanT.

http://www.consultant.ru/ -CnipaBounas nipaBoBas cucreMa «Koncynbrantllirocy.
http://www.studmedlib.ru - 9bC «KoHCyabTaHT CTyI€HTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarenbubiii npoektT A.H.
Bapruna

ol o

http://www.Russianelectronics.ru -moptan «Bpems 2IeKTpOHUKNY,;

http://www.platan.ru — KaTajior 3J1eKTPOHHBIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BUIEOpOIUKH MO0 HAHOTEXHOJIOTHH;

A SRS

http://nano.fcior.edu.ru — kaTagor Hay4HO- 00pa30BaTENbHBIX PECYPCOB JUIS

HAHOUHAYCTPHHU.

7.5 MeTtonuueckne yka3zaHus K MPAaKTHIECKAM U Ja00OPaTOPHBIM 3aHATHSIM.
Mycradaes I'.A., [Tanuenko B.A. IIpoextupoBanue rononoruu MC u nevyaTHbIX 11ar.
Meroanueckue pekomenaanuu, Hanpunk, 2011r.,-64c¢

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAYJIA)

MarepuaabHO-TEXHMYECKYI0 0asy I MPOBEICHUS 3aHATHI MO AUCHUIUIMHE COCTABIISET:
® CHEUUAIN3UPOBAHHAs AyIUTOPUS, HCHOJb3yeMas IpH IPOBEIEHUM 3aHATUH
nekimonHoro tuma Ne238, pacmonoxkennas 1o aapecy:360004, Kabapauno-
bankapckas pecry6nuka, r. Hanpuuk, yi. YepHsimesckoro, 175,y4e0HbIi Kopiryc
yHuBepcuteTa Ne4 (OMOD).
Criennanu3upoBaHHas JEKIMOHHAs ayIUTOPUs, UCIIOJb3yeMas IPU MPOBEICHUH 3aHATUI

JICKIIMOHHOI'O THUIIa, OCHAIICHA My.]'[BTPIMCI[PIIZHLIM IIPOCKTOPOM, pa60‘-II/IMI/I MCCTaMHU CTYJACHTOB
" nperoaaBaTeiis.

MYHLTHMCHHﬁHaH npe3CHTal s, COMMPOBOKAANOMIAsA JICKIUIO, ITO3BOJICT IIPCIIOAaBaTCIIIO
AKIICHTUPOBATE BHUMAHUE CTy,)ICH‘I@CKOfI AyJAUTOPUHN HA KIIFOYCBBIX BOIIPOCax JICKIIUH.


http://nano.fcior.edu.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://www.platan.ru/
http://www.Russianelectronics.ru/
http://www.ph4s.ru/book_electronika.html
http://www.studmedlib.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://lib.kbsu.ru/

CTyeHTbl MMEIOT JIOCTYT Yepe3 MHTEPHET K eAMHOMY 00pa3oBaTeIbHOMY NOPTaiy, IJe B
OTKPBITOM JIOCTyIl€ HUMEIOTCS pecypchbl y4eOHO-METOIWYECKOM JIUTEpaTyphl, SBISIOLIHECS
pa3paboTtkamu Beayumx BY3os Poccun.

HucrtunmHa obecrieueHa:

e TECTOBBIM MaTepHallaMU B DJEKTPOHHOW oOydaromieit cucreme «Moodley
(OTKpBITBIN YHUBEPCUTET);

®  KHIDKHBIM (POHJIOM OMOJIMOTEKH;

® DJEKTPOHHBIMU BEPCUSIMU JIEKIIUN U YYEOHUKOB.

JlaGoparopHble 3aHATUS MPOBOAATCS B KOMIBIOTEPHBIX KJIACCaX, OCHAIIEHHBIX
KOMITBIOTEPAMH C YCTaHOBJIEHHBIM HEOOXOAUMBIM MPOTPaMMHBIM 00€CIICUEHHUEM.

CryneHTsl UMEIOT JocTyn Yepe3 VIHTepHeT HOCTYIl K JIEKTPOHHOM 00y4Jarolel cucreme
«Moodle» (OTKpBITHI YHUBEPCHUTET), KOTOpasi MO3BOJIAET pa3MellaTh AJIEKTPOHHbIE y4eOHBIE
MaTepuaibl JOCTYIHO AJIsl CTYJAEHTOB YHUBEPCUTETA.

[Tpu npoBeieHUY 3aHATUI JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHITHI UCTIONB3YIOTCS:
JIUYEHIUOHHOE NPOZPAMMHOE 00ecneueHue U c60000HO PaACnPOCMPAHAEMbLE RPOZPAMMBL:
MicrosoftOffice munensust: JloroBop Nel35 ot 22.05.2018, morosop Ne 51-21100 ot 20.09.2017,

ceprudukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017, moroop Ne
18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12
or 01.12.2014, nmoroBop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-
0003152-01 ot 10.09.2014, cepruduxar ot 20.04.2009, cepruduxar ot 18.06.2008, cepruduxar
ot 12.10.2007, ceptuduxkat ot 14.03.2007

JUIs CTYIEHTOB C OIPaHMYEHHBIMM BO3MOXXHOCTSIMH 3/10pPOBbsSI CO3/aHbI CIIELUAJIbHbBIE
yCIIOBUSL JJIs MOJy4deHus oOpaszoBaHus. Crnenualn3upoBaHHOE IOMEUIEHHE Ul WHBAIHMJIOB
pacrionios)keHo 1o azapecy: 360004, KabGapnuno-bankapckas pecrnyOnuka, r. Hampumk, yi.
UYepHslieBckoro, 173, rnaBHbIi yueOHBINH KOpIyc yHUBEpcuTeTa, ayauropus Nel4s.

B memsx pocTymHOCTH MONMy4YeHMs BBICIIET0 O0pa3oBaHMs IO 00pa3oBaTENbHBIM
nporpaMMaM HMHBaJUAaMM M JIMIAMU C OrPAHUYEHHBIMH BO3MOXHOCTSIMU  3/10pPOBbS
YHHUBEPCUTETOM 00€CIIeUnBAETCS:

e aIbTEepHATHBHOHN Bepcuel opuuuanbHOro caifiTa B ceTu «MHTepHeT» A caboBUAALINX;

® NPUCYTCTBHE aCCHUCTEHTA, OKa3bIBAIOLIETO 00yUaIOIeMycst HEOOXOAUMYIO TIOMOIIIb;

e JUIsl MHBAJIUAOB U JIMII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 30POBbSl MO CIyXy —
OyOIMpoBaHHE BCIyX CIPAaBOYHON HMHMOpMAIMM O pacHUCaHUM Y4YeOHBIX 3aHITHH;
obecrieyeHne HauIexaluM1 3BYKOBBIMU CPEICTBaMU BOCIIPOM3BEACHUS HH(DOpMaIuH;

e JUIsI WHBAJUAOB M JIMI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3J0POBbS, HMEIOIINX
HapylLIeHUs OINOPHO-ABUIATEIbHOIO ammapaTa, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE
ycioBUs 00ecrieuuBaroIiyue BO3MOXKHOCTh OECIpPEnsITCTBEHHOTO JOCTyIa 00yYaromuxcs
B yueOHble TMOMEUIeHUs, OOBEKTy MHUTaHUS, TyaJeTHblE W JpYyrue MOMEHICHUS
YHHUBEpPCUTETa, a Takke MpeOblBaHMsA B YKa3aHHBIX IOMEIIEHUIX (Haauuue
pacIIMpEeHHbIX IBEPHBIX IPOEMOB, IOPYUYHEHN U IPYTUX MPUCIIOCOOTIEHUN).

[IporpammHuoe obecrieyeHre COBpEMEHHbIX HHPOPMaLIMOHHO-

KOMMYHHKAITMOHHBIX TEXHOJIOTUN
1. CTyneHTBl MMEIOT JOCTYI K €IMHOMY OO0pa30BaTEIbHOMY IMOpTaly, TJI€ MOTYT B
OTKPBITOM  JIOCTyIIE  TIOJIb30BAThCS ~ pecypcaMu  y4eOHO-METOMUYCCKOW  JIMTEpaTyphl,
SBISTFOIITUMUCS pazpadoTtkamu Benymux BY30B Poccun.
2. JInst peMTHHrOBOTO KOHTPOJISI UCTIONB3YETCS CHCTEMa KOMITBIOTEPHOT'O TECTUPOBAHUS
Ha 0a3e nmporpamMmmMHoTro obecrieuenuss Moodle.



3. Ilpu BBINIOSTHEHUH JIAOOPATOPHOTO MPAKTUKYMa CTYCHTHI B 0053aTEIIbHOM MOPSAKE TPOBOJISAT
00paboTKy SKCIIEpUMEHTAIBHBIX JaHHBIX C IPUMEHEHUEM nporpamMmubIx cpea MicrosoftExell,
MathCad., CAIIP Elektronics Workbench., CAIIP P-CAD 2001., CAIIP PSpice
4. B pamkax obecrnieueHus] IPUMEHEHUS! KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbHOM
IIPOLIECCE UMEIOTCS CIIEHUAIN3UPOBAHHBIE KOMIIBIOTEPHBIX KJIACCa C COBPEMEHHBIM
IPOrpaMMHBIM 0OecTieYeHHEeM U UMEIOIUM BbIX0]1 B IHTepHeT

JIMCT UBMEHEHU (JIOITOJIHEHUIA)
B pa6oqy10 nporpammy 1o JUCHUIIIINHE <<Hp0€KTI/Ip0BaHI/Ie U KOHCTPYHUPOBAHUC

cyomukponnbix snemeHToB  CBUCy»Hampasienue noarotroBku

11.03.04 DnexTpoHuKa U HaHOAJIEKTpoHUKa Ha _ 2021/2022  y4eOHbIii rox

No Onement (myHKT) PIT/] [Tepeuens BHOCUMBIX U3MeHeHUN | [Ipumeuanue
/i (TomoTHEeHMA)

OO6cyxeHa U peKOMEHI0BaHa Ha 3acelaHuy Kadepbl

HAaMMCHOBAHUC Ka(t)ellpl:l

pOTOKOJ Ne OT«__ » 20 T

3aBenyronuit kadeapoit

TIOAITUCD, pacmnq)poska TIOIIMCH, 1aTa

IIpunoxenune
Kputepun oneHKkn KadecTBa 0CBOCHUS AUCHHIIIHHBI
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KPUTEPUU U IIOKA3ATEJIM OHEHUBAHUS PE3YJIBTATA OBYUEHUS

KOMIICTCH o o
uu Ixana mo TPAAUIUOHHOU nATHOAILHOI cucTeMe
PE3VJIBTAT Hex Ba3zosnblii IIponBuHyTHIH 3
OBYUYEHUS ony HEYIOBJICTB | YPOBCHb YPOBEHb Bbicoxnii ypoBeHb
110 AUCIMILINHE cic | OPMTEIBLHO | yIOBIETBOPHTED xopomuo/ OTIMYHO/Au(.3aueT
(Moay.1i0) Ho/nud.3a4er aud.3aver
Ixana no 6aIbHO-PEiTHHIOBOI cCTEMe
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35 36-60 61 —80 81-90 91 -100
3HATE: OCHOBHEIE ®parmenrapuel | O6mee, HO He | ChopmupoBan | MokasbiBaeT
IPaBOBbIE " € IOHUMAaHHue CTPYKTYPHPOB HBIEC, HO 3HaHMA B
o] obnactu
JTHHCCKUE  HOPMBI npobnemartuke B COATpAATIIE asBuTUA
P TMIOHUMAaHHE OT/ACIBHBIC P
1pu OLICHKE OCHOBHBbIX OCHOBHEIX IDOGEIIEL MUKPOSMEKTPOHMK
mociencTsuii  cBoeit | He | sakoHomepHoc HoTOsKet ng HMAE "
o Ha
npodeccuonanpHoi | 2t | TAX ; ymMeHue peLatb
. et | chopmmposani | POPMMPOBAHNS | OCHOBHBIX TMNOBbIE 3aaaun,
JACATCIIbHOCTH, A W pasBUTUSA n pa3BuTtusa [MOJIOKCHUE
MUKpOBNeKTpo | MMKPOSNEKTPOH | oo ianopanits FOTOBHOCTb K
(OK-7); K VKN pMUP YCBOEHMIO HOBOTO
5 . N pasBnUTUSA MaTepuana
CIIOCOOH MUKPO3MEKTPOH
0CTh K ]"'3'(”
: CJIOM
camoopr YMeTs: Yactuuno B nenom I CdopmupoBanH
CaMOCTOSTEIILHO OCBOCHHOE yCIICIIHOE, HO | YCTCIHOE, HO 0€ yMEHHE
arsan OCYIIECTBJIATH MCHHE HE conCpxRatiee BBINIOJIHATh
Hnu yl'u y OTACJIbHBIC
camMooGp | MOMCK,  XpaHeHwe, ONpeIETATh CHCTEMATUYEC | ypoGenss ymenme | TOCTAHOBKY
a3opamy | ©0PabOTKy ¥ aHanms npobnemaruky | xp OTIPeENATE 3a1a4
" uHbOpMALH u3 OCHOBHbIX OCYILECTBJIsieM | NMPo6nematnky, | NPOEeKTMPOBaHNS
He | 3@KOHOMEpPHOC pusnyecknx nsgenvn
Pa3ITUYHBIX TSX 0€ YMCHHE '
6 yme 3aKOHOMEPHOCT | yMeHue peliaTtb
HUCTOYHUKOB U 0a3 | oy | hopmypoBaHu | OIIPEnessTh ax R
A U PpasBUTUA | OCHOBHbIX ’
JIAaHHBIX c
MMKPOJTEKTPO | 3aKOHOMEPHOCT ¢dopmMupoBaHna | rOTOBHOCTb K
HCIIOJIb30BAaHUEM HUKV ax " YCBOEHWI0 HOBOTO
MH()OPMAIUOHHBIX, hopMmMpoBaHnA npn?/l?(BV(IJZI'lﬂe TDoH martepuana
KOMITBIOTEPHBIX U " passutvsi | P P
CeTEBBIX I\M/IKI/IMKDOGJ'IeKTDOH
TEXHOJIOTHI;
Braoemyw: meronamu | He | @parmenrap | B nenom B 1ejaoM | YCIelHoe u
u criocooamMu Zg: HOE YCICLIHOC, HO | ycriemHoe, HO | CHCTEMATHYecKoe
CaMOCTOSTEIIHHO . MPUMEHEHUE | HE coeprKalee MpUMEHEHNE
npuodpeTaTh u HABBIKOB, CHCTEMATHYCC | orrienpppre HABBIKOB
3HaHWUI 3HaHWM
HCTIOJTb30BaTh B / KOE npoGens  mpu '
MIPAKTUYECKOU ncnonb3yA IIPUMEHEHUE S —— ncnonb3ys
JeATeNIbHOCTH COBPEMEHHbI | yapLIKOB, P C%BpiMsH:ebJ!IiH
o HaBBIKOB
HOBBIE 3HAaHUA WU < 3HaHuW, a OB, obpasosa
obpaszoBarten Y ble U
ncnosib3ys 3HaHun,
yMEHMH, B TOM bHblE U MHdO
pMauMOHH
Yyyclie B HOBBIX COBpE€MEHHbIE | NCnosb3ys
L nHdopmaumo o6pasosaTens ble TEXHOJI0rnK
o0lacTAX  3HAHWM, HHbIE HBIG U COBPEMEHHBIE | n1g pacuera n
CBSIZAHHBIX c TEXHONOTUM | |\ oo mMaLmMoH obpasosaTens | ppoexrupoBaHn
TeXHOJIOrHuen AJ1d pacyera Hble Hble n | s mpubopos
IIPOCKTUPOBAHUS u TEXHOM0rMmn WHMOPMaLIMOH | caMoCTOSITENbH
1763 (SN 17171 IIPOCKTUPOBA | 1JIsl pacuye€Ta U | Hble 0
BIIEKTPOHHOU HI/I$I6 HPOEKTUPOBAH | TexHOMAOMM npuobpeTeHHbIe
TEXHUKHU c [IpHOOPOB s IPHOOPOB | g pacuera u
HCIIOJIb30BAaHUEM camoctosTesb | POCKTHPOBAH
MH(POPMALIMOHHBIX, HO IS IDHGODOR
KOMITBIOTEPHBIX | nprobpeTeHH PHOOPOB.
CETEeBBIX bi€




Kon

KPUTEPUU U IIOKA3ATEJIM OHEHUBAHUS PE3YJIBTATA OBYUEHUS

KOMIICTCH o "
uu Ixana mo TPAAUIUOHHOU nATHOAILHOI cucTeMe
PE3VJIBTAT Hex Ba3zosnblii IIponBuHyTHIH 3
OBYUYEHUS ony HEY/I0BJIETB | YPOBEHb YPOBEeHb Bbicoxnii ypoBeHb
110 AMCHUILINHE i | OPMTEIbHO | ylOBIeTBOpHTED Xopomuro/ oTau4yHo/mud.3auet
(Moay.1i0) Ho/nud.3a4er aud.3aver
Ixana no 6aIbHO-PEiTHHIOBOI cCTEMe
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TEXHOJIOTHi;..
Koz KPUTEPUU U ITIOKA3SATEJIM OHEHUBAHUS PE3YJIBTATA OBYUEHUSA
KOMIICTCH
. IxaJia Mo TpaAMIUOHHOM NATHOANIBLHON cHUCTEeMe
PE3VJILTAT Hex Basosblii IpoaBunyTHIi 3
OBYUEHUS oy HEY/I0BJIETB | YPOBEHb YPOBEHb Bbicoxnii ypoBeHb
110 ANCHUILIHHE K OPHUTENbHO YAOBJIETBOPHTEL | XOpOIIO/ OTINYHO/Iu(.3a4eT
(Moxy.110) Ho/nud.3a4er aud.3aver
Ixana no 6aIbHO-PEITHHIOBOI cCTEMe
0-
35 36-60 6180 81-90 91-100
1IK-8 3HaTh OCHOBHBIE ®parmeHTapH | 3HaHHC Xopouree Xopomiee 3HaHUE
CIIOCOBHO @I/ISI/IquKI/Ie o€ 3HaHue HauOoee 3HAHUE OO0JBIINHCTBA
CTBIO 3aKOHOMEDHOCTH BaXKHEIX BXHBIX  BHJOB | GojpinuHCTBA BUJIOB
* TEXIPOLECCOB, TEXIPOLIECCOB U
JEeKANME B OCHOBE TEXITPOLIECCOB BHUJIOB
BBINOJHS | JICIKAUINC B OCHOBE . | HCTOJB3yEMBIX COOTBETCTBYIOLIE
1 TpeOoBaHUI TEXIIPOLECCOB U
Tb COBPEMEHHBIX pu IIPOMU3- ro cocrasa T/,
K COCTaBy COOTBETCTBYOLL
paGorer TEMIOAOTHNCCRILY TEXHOJIOTUYEC BOACTBE ero cocraa T/] HOTOIBIYSMEIX
1o [POLIECCOB y opubopoB > | mpu mpo-
TEXHOMOT | OCHOBHELC KO MUKDO- J | HCTIOMB3YeMBIX | paponcrpe
o | R JOKYMEHTAUMH | Lo o oo | TIPH HpO- puGopoB
HYECKOU | TEXHOJIOTHYECCKHEC (TJT). HAHOINICKIDOH HU3BOJCTBE
OArOTOB UKH., U MHHU- MUKPO- U
o METOABI W TIPHUEMBI, MAIEHO HQHGOQOB HAHODJIEKTDOHH
(U3UYECKUE OCHOBBI | He HEOOXOIHMBIX MHKDO- U KM, a TaKXKe OcC-
HPOU3BOA | peTomOB HX | 3Ha JOKYMEHTOB HAHODBJIEKTPOH | HOBHBIC BH[IBI
CTBa er M
KOHTPOJIS, T MKH, 2 TAKKE UCIIBbITAHUH
marepua [IPAKTHYECKHUE OCHOBHBIE BHJIBL 0I6H)ITHI)IX
N 00pas1oB
TOBH | Bo3MOKHOCTH VICTIBITAHHIT n3;[penlpln?1
MBACIIH | koHKpeTHBIX OBITHBIX HCOGXOZ[’I/IMI)IX
SMEKTPO | TexHOMOIMIeCKUX 00pa3ios I
HHOH IIPOIIECCOB JUIst H3/ien IKCIUTyaTaluu
TEXHUKA | ponyuenus M3JICNHH B
MaTepuajioB u 3a/laHHBIX
o YCIOBUSX.
CO3/IaHUd YCTPOWCTB
MHUKPO- u
HAaHODJIECKTPOHUKH.
VYMeThb He | Yactuuno YmMmenue VMenue YMeHue
ODHEHTHUDOBATEC B Zi‘e OCBOEHHOE paspabaTbiBaTh | paspaGareiBaTh | pa3pabaTeIBaTh
MPOCThIE
MHOT000DA3HU yMEHUue TEI:)XH oteccrl OCHOBHBIE OCHOBHbBIC
COBPEMEHHBIX pa3pabaTsiBaT pon TEXIPOLECCHl U | TEXHPOLECCH U
b OT/ACIbHBIC OCHOBHBIC BHIBL | &, 1yiyHeTBO OOJBITMHCTBO
TEXHOJIOTUYECKUX IoKyMeHToB TJI
Bunl T/, BUJOB BUJIOB
METOJIOB ¥ IPUEMOB; oe3 rpyOBIX
ciadoe nokymenToB T[] | noxkymentoB TJ]
pa3palaTbIBaTh OmmboK, HO ¢ )
NPEICTABICHH | HekoTOpBIMUA 0e3 rpyObIX 0e3 OTKJIOHEHHUH
TCXHOTOTHICCKUEC e o pomu TZL OTKIOHCHHUSIMHU OImrOOK 1 OT HOPMATHUBHBIX
CXCMbI Ha oT CYIIECTBCHHBIX | TpeOOBaHHMI.
OPOU3BOJICTBA MPOU3BOJCTBE | HOPMATHUBHBIX OTKJIOHEHHI OT | YMeHue
MaTepHajIoB u npubopoB TpeOoBaHMi HOPMAaTHUBHBIX aHaJIM3UPOBaTh
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