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CBUC» /coct. I'.A. Mycradaes — Hanpuuk, KBI'Y, 2021, 20 c.
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Hayku Poccuiickoit ®enepannn «12» mapra 2015 1. Ne 218.



COOEPKAHUE

[lenu n 3a7a4y OCBOECHHUS JUCIMIIIINHBI

Mecto qucuumiuunsl (Moxyiist) B ctpykrype OIIOII BO
TpeboBaHus K pe3yIbTaTaM OCBOCHUS AUCIUILIUHBI (MOJTYJIs)
CopepxaHue U CTPYKTypa AUCUUIIIINHBI (MO JIs1)

M e

OrneHOYHBIE MaTEpUabl U TEKYIIETO U PyOSKHOTO KOHTPOIIS
YCIIEBAEMOCTH U TTPOMEKYTOUYHOM aTTeCTaIll

6. MeTtoauueckre MaTepHualbl, ONpeAeoNnue IpoLeaypbl OLlEHUBAaHUS
3HAHWM, yMEHUI, HaBBIKOB U (WJIN) ONBITA JESATEILHOCTH

7. Y4eOHo-MeToAnYeCKOe 0OecTieyeHNe TUCIUIUIUHBI (MOIYJIS)
7.1.  Ocnoenas numepamypa
7.2.  Jlonoanumenvnasa aumepamypa
7.3.  Ilepuoouuecxue uzoanus ( 6ecmHux, 0101emMeHb, HCYPHAT)
7.4.  Hnmepnem-pecypcwi

7.5.  Memoouueckue yKazaHusi nO NPOGEOEHUIO PA3IUYHBIX VUEOHbIX 3aHAMULU, K
KYPCOBOMY NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCMOAMENbHOU pabombl
8. MartepuaabHO-TEXHUYECKOE 00eCTIeYeHIE TUCITUTUINHBI (MOIYIIS)

9. Jluct u3MeHeHu# (nonosHeHni) B paboueil mporpaMme TUCIIUILTHHEL

(Moyist)
10.ITpunosxxenue . Kputepuu olleHKH KadecTBa OCBOCHUS JTUCITUTUTHHBI

(O

14

16
16
16
16
17

17
17

19
20



1 Llenp u 3a1a4n OCBOCHUS AUCIUILUIMHBI(MOIYIS)
Henun wu3ydeHuss aucuuruIMHBI(MOAYJsi) «BBeneHue B KOHCTPYHMPOBAHHE 3JIEMEHTOB
CBUC» - wu3ydyeHue CTyJEeHTaMH METOJOB pacuyera M KOHCTPYUPOBAHUS PA3TUYHBIX
MOJTYTIPOBOIHUKOBBIX TPUOOPOB M 3JIEMEHTOB MHTETpalibHbIX MUKpocxeM (MIMC).

3amaun M3y4eHUs AUCLUIUIMHBI(MOAYJISA): B paMKax JUCIHIUIMHBI pacCMaTpUBAIOTCS
KOHCTPYKTUBHBIE ¥ TEXHOJIOTHYECKHE CIOCOOBI peaan3alyy MOITyIpOBOJHUKOBBIX MPUOOPOB U
aKTHBHBIX 37eMeHTOB VM C; KOHCTPYKTOPCKO-TEXHOJIOTHYECKUE U (HPU3NIECKHE OTPAaHUUYCHHUS TIPH
IIPOEKTUPOBAHNUN; CTPYKTYpbl aKTUBHBIX 3jeMeHTOB MC M uX CBSA3b C KOHCTPYKTHBHO-
TEXHOJIOTUYECKUMHU MapaMeTpaMHu.
2 Mecto mucuuminuHbel(Moays) B ctpykrype OITOIT BO

JlucuuninuHa OTHOCUTCS K BapuaTHBHOU yacTu yueOHoro rana — b1.B.JIB.08.02
DneMeHTHOI 6a30il MpH CO3AaHUU DIEKTPOHHBIX YCTPOMNCTB SBISIOTCS MOIYNPOBOJHUKOBBIC
npuboper u MC. IlpoexkTtupoBaHue mOIYNpPOBOAHUKOBBIX mpudbopoB u HMC ¢ yuerom
KOHCTPYKTUBHO-TEXHOJIOTHYECKMX OCOOCHHOCTEH ammapaTypbl TO3BOJIIET TOBBICUTH HX
HAJEKHOCTh M OOECHEUNUTh BO3MOXHOCTh JOCTHMIKEHMSI ONTHMAlbHBIX HapamMeTpoB POA.
[ToaTomy BMecTe ¢ aucuuruinHaMu: « OCHOBBI TEXHOJIOTUH AJIEKTPOHHON KOMIIOHEHTHOU 0a3bl »,
«OCHOBBI TPOEKTHPOBAHUS JICKTPOHHOW KOMIIOHEHTHOH 0a3bl» 00pa3yroT nmpodeccHoHaIbHYO
OCHOBY JJi TOATOTOBKH CTyJeHTOB 1o mnpoduito «CoBpeMeHHbIe HH(pOpMAIlMOHHBIE
TEXHOJIOTMM B DJJICKTPOHHOW TEXHUKE. B CBfA3M € JTUM, SBISETCS aKTyaJlbHbIM YTECHHE
TUCUUIUINHBI « BBeaeHne B koHcTpynpoBaHue anemeHToB CbUC.

3.TpebGoBanus K pe3yabTaTaM OCBOSHHS IUCIIUIUTHHBI(MO/IYIIS)

IMponecc wn3ydyeHMs AMCHMIUIMHBI HAmNpaBieH Ha (OPMUPOBAHHE JIIEMEHTOB CIIEIYIOMINX

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

a) obmekynsTypHBIX (OK):
- CrOCOOHOCTBIO K caMOOpraHu3aluy u camooOpazoBanuto (OK-7);

0) npodeccuonanbubiMu kKomneTeHusmMu (I1K)
- CIIOCOOHOCTBIO BBITIOJIHATH PA0OTHI 10 TEXHOJOTHYECKOH MOATOTOBKE IMPOU3BOJICTBA MATEPUATIOB

u u3nenuit anekTponHoi TexHuku (ITK-8)

B PE3yJIbTaTC OCBOCHHUS JUCHUILIIMHBI 06y1{a}011_u/1171c51 JOJIDKCH!

3HaTh: OCHOBHBIC TIPAaBOBBIE M OSTUYECKHE HOPMBI MpPU OIEHKE IOCIEACTBUI CBOEH
npo(eCcCHOHANBHON JAEATEIBHOCTH; OCHOBHblE (uU3UUeCKUe 3AKOHOMEPHOCMU, Jexcawjue 8
OCHOBe COBPEMEHHbIX MEXHOJOSUYECKUX NPOYecco8, OCHOBHbIE MEXHON02UYEeCcKUe Memoobl U
npuemvl, QusuuecKue OCHO8bl Memoo08 UX KOHMPOIA, NPAKMUYECKUe 603MOMCHOCMU
KOHKPEMHbIX MEXHON02UYECKUX NPOYecco8 Oisl NOJYUeHUs MAMepuaios u co30anHus yYCmpoucme
MUKDO- U HAHOIIEKMPOHUKU.

YMeThb: caMOCTOSATENBHO OCYIIECTBIIATh MTOUCK, XpaHEHHE, 00paboTKy U aHaJN3 UHPOPMALIUHU 13
Pa3INYHBIX UCTOYHUKOB M 0a3 JaHHBIX C MCIIOJIb30BaHHEM HH(OPMALMOHHBIX, KOMITBIOTEPHBIX
U CETEBBIX TEXHOJIOTUl; onpedenamv ONMuUMaibHble PpedCUMbl NPOBEOEHUs OMOETbHbIX
MEeXHON02UYeCKUX onepayuil

Brademy: ™meromamm W crocobaMu  CaMOCTOSITENIBHO MpuUoOpeTaTb H  HMCIOJIb30BaTh B
MPAKTUYECKOH JeATEIbHOCTH HOBbIE 3HAHUS U YMEHUS, B TOM YHCJIEe B HOBBIX 00JIACTSAX 3HAHUM,
CBSI3aHHBIX C TEXHOJIOTHEW MPOSKTHPOBAHUS U3/IEIUI SJIEKTPOHHOW TEXHUKHU C MCTIOJIb30BaHHEM
MH(POPMALIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJOTHH;, HaBBIKAMHM pacyeTa U TIpo-
eKTHPOBaHMS JeTaleil y3JI0B U YCTPOHCTB PAAMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C
TEXHUYECKUM 3aJaHUEM C HUCIIOJIb30BAHUEM CPEICTB ABTOMATU3ALlMM IPOEKTUPOBAHUS
HaBBIKAMU CaMOCTOSITEJIBHOTO BBHIOOpAa METOJIOB W METOJIWK MPHUKIATHBIX HCCICAOBAHUHA U HUX



pcain3aliu, OCHOBHbIMU NPUHYUNAMU NOCMPOEHUA MEXHOIOCUUECKUX NPOoYeccos8 npouseodcmea
mamepuanos MUKpo- U HAHOIJ1EKMPOHUKU,
[IprobpecTr OMBIT NIEATENFHOCTH: TPOEKTHPOBAHMUS TMOIYIPOBOJHIUKOBBIX MPUOOPOB M MHTETPAITBHBIX

CXEM, OINTHMH3AIHUU ITOJYHIPOBOAHHUKOBBIX CTPYKTYP M TEXHOJOTHAMHU IPOCKTHPOBAHHA, - OCHOBAMHU

3G PEKTUBHOTO UCTIONB30BAHUS CPEACTB BHIYUCIUTEIBHON TEXHUKH TPH TPOBEICHUH POEKTHO-

KOHCTPYKTOPCKHX paloT;

4. Cooeprcanue u cmpykmypa Oucuyuniunvl (Mooy/s)

Taonuya 1. Codeporcanue oucyunaunvl (Mooyns) «Beedenue 6 koncmpyupoeanue rnemennos
CBHUC» nepeuensv oyeHoOUHBIX CPEOCME U KOHMPOJIUPYEMbIX KOMNEmEeHYUL

Kozn Haumeno
KOHTPOJIU
Ne HanvenoBanue Conep:kanune pazgena pygﬁoﬁ ouB(::::-lleHo
n/n pasaea/ TeMbl
KOMIICTCH ro
1 cpeacTaa
1. | Konctpykrus | [IpeaMer AMCHMIUIMHBI U €€ 3afadd. 3ajaddl | OK-7
7| Ho- MPUHIUIIBI MUKPOSJIEKTpOHUKU. Kiaccuduxarus NnK-8
TEXHOJIOTHYEC | MOMYMPOBOJIHUKOBBIX MPHOOPOB U MHTETPATBHBIX
KHE BapUAHTHI | MUKPOCXEM IO (PYHKIIMOHAIBHBIM, CTPYKTYPHBIM
WCIIOJTHEHHUS U KOHCTPYKTHBHO-TEXHOJIOTUYECKUM IMPUZHAKAM. K,T,JIP
ouronsApHbIX | DPPEeKT OTTECHEHUS OSMUTTEPHOTO TOKa B
MONYMPOBOJH | TPAH3UCTOpaX, KOHCTPYKTUBHBIH pacuer
HKOBBIX TOTIOJIOTMH TPAH3UCTOPA
CTPYKTYP
2. | Koucrpyktus | Metosl A30JIALAN 3JIEMEHTOB OK-7
HO- nosynpoBogHukoBeix  MIMC. Koucrpykuuu MNK-8
TEXHOJIOTHUYEC | aKTUBHBIX 3JIEMEHTOB UMC: OCHOBHBIC
KM€ BapHaHThl | KOHCTPYKTUBHO-TEXHOJOTUUECKUE
HCIIOJTHEHHMS PA3HOBHJIHOCTH  OWMOJIAPHBIX  TPAH3HCTOPOB.
MJII — | Mogemun naccuBHBIX koMmmoHeHToB MC. Monenn K, T,JIP
CTPYKTYP. pPE3UCTOPOB  IUIEHOYHBIX U JU(P(Y3UOHHBIX.
Mopnenn  aud@y3MOHHBIX  KOHIEHCATOPOB U
KOHJIeHcaTopoB Ha ocHoBe MJIII — crpykryp.
OcHOBHBIC KOHCTPYKTUBHO-TEXHOJIOTUYECKUE
PA3HOBHIHOCTH TIOJIEBBIX TPAH3UCTOPOB.
3. | OcHOBBI Crpyktypsl ¢ pacnpenenesabiva RC u RLC | OK-7
9 MMPOCKTUPOBAH | MMapaMeTpamHu. KoncTpykmmn ~ snementos | K-8
ust THOPHUIHBIX WHTETPAIbHBIX
TIOJTYTIPOBOJIH | MHKPOCXEM IIJICHOYHBIE PE3UCTOPHI,
HKOBBIX U | koHAeHCATOPBl M KaTyIIKM HHAYKTUBHOCTH.
MHKPOJJICKTPO | KOHCTPYKIUH TACCHBHBIX 5JIEMEHTOB: K, T,KP,
HHBIX 1u(GY3UOHHBIE PE3MCTOPHl M KOHIEHCATOPEI, PK
pHOOPOB. MUIT crpykrypst UMC. Ilapa3uthsie 3¢ ¢exTs B

KOHCTPYKIMAX  HOJynpoBogHuUKoBbIXx  MMC.
Ocob6ennoctu  koHctpykuun BUC u  CBUC.
bazoBbie normyeckue cxeMbl Ha OUIOJIAPHBIX
tpanszucropax. TTJI - cxeMsl.

B rpade 5 mpuBonsATcs muiaHupyemble (OPMBI TEKYIIETO KOHTPOJISL: JIabopaTopHBIE
pabotsl (JIP), xomnokBuym (K), pyoexnsiit koutpons (PK), tectuposanue (T).




CTpYKTYpa THCHMTIMHBI(MOYIIS ). cvvn v eveneeneenee eiennennenaennen

Tabmuua 2. O061as TPYA0EMKOCTh IUCIUILUIMHEI cOCTaBisieT 4 3aueTHbIX eaunuil (144 yacoB)

Bun pabotsr Tpy10eMKOCTh, 4aCOB
7 cemecTp Bcero

O01as 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
CaMoCTOsITENPHOE H3YICHHE Pa3/IeOB 47 47
KonTtponsHas padota (K)
[TonroroBka u NpOX0XKAEHUE TPOMEKYTOUHON 27 27
aTTeCTalUU
Bua MTOroBOro KOHTpoJIf (3a4eT, IK3AMEH) 9K3aMeH 9K3aMeH
Tabmanual3. JlekinoHHBIE 3aHITHS
Ne i/t Tema

1 KOHCTPYKLUMM NOJIYIPOBOIHMUKOBEIX NPUOOPOB

2 KOHCTpYKLU/H/I AKTVMBHBEIX 3JIEMEHTOB 6MHOJ‘[FIprIX ncC.

KOHCTPYKTUBHO-TEXHOJOTUUECKHUE BapMraHTEL MCIIOJIHEHUA MIII-
3 CTPYKTYDP.
KOHCprKTMBHO—TeXHOJ'[OI‘quCKMe BapPMaHTEL SJIEMEHTOB GMHOHF[prIX
4 VC
5 Baz30BEE JIOTMUECKME CXEMB Ha OMUIIOJIAPHEIX TPAaH3UCTOPax

Tabnuua 4. JJaboparopusie pabotsl (JIP)

Ne /i1 Tema
1 Pa3paboTka Tomonorun nmaccuBHBIX 31emMeHToB MC
2 PazpaboTka Tononoruu OUIosIpHbIX Tpan3ucTopoB MC
3 PaspaboTka Tomosoruu noyeBbix Tpansuctopos MC
4 PazpaboTtka Tomonorun BUKMOIT UC
5 Pazpabotka Tononoruu cyomukponasix MOII- TpansucropoB Ha KHU- cTpykTypax
Tabmuia 5.CaMocTosATENhHOE U3yUEeHNE Pa3/IeIOB TUCIIUILIHBI
Ne i/t
Bompocsl, BBIHOCHMEBIE Ha CAMOCTOSITEIEHOE N3YICHNE
1 Pa3pemraromiast crtocoOGHOCTh TEXHOJIOTHYECKUX MeTo10B co3nanns CbUC
2 [TpuHmnel MacmTabupoBanust mpu npoektupoBanuu bUC
3 dusndeckre U TEXHOIOTMYECKUE OrpaHiueHus npu maciradupoBanuu CbUC
4 TeXHOIOTHIEeCKHE TIPOIECCHI M3TOTOBIICHHUS MIEMEHTOB HAHOXJIEKTPOHUKH
D¢ dexTrl, BrI3bIBacMbIE TOPTYHMHU AIIEKTPOHAMH, HA CXEMHOM YPOBHE
6 Tonkue okcuanble ieHKHA B TexHonorun CBNUC

5. OueHouHBIE MaTepHaNbl ISl TEKYIIETo W pyOeKHOTO KOHTPOJII YCHEBAaeMOCTH U
HpOMe)KYTOQHOﬁ aTTecTauuu
3anaHus AJ1s TeKYIIEero KOHTPOJIs
5.1.Konnoksnym
B cemecTpe npoBoasaTcs 3 KOJUIOKBHYyMa, KOTOPBIE OIEHUBAIOTCS 110 8 OAJIJTOB KaXK I,

5.1.1 Bonpocul, evinocumsie Ha KoanoKeuym(konmponupyemoie komnemenyuu OK-7,I1K-8)
I1epBblii KOIIOKBUYM
1. Knaccudukarms UMC.



2.TexXHOIOTUU N3rOTOBJIEHHS IEMEHTOB MOTYIIPOBOAHUKOBBIX IMC.
3.M3onamus Dj1eMEHTOB.
4. BUTIONIAPHBINA TPaH3UCTOP: KITacCH(DHUKAITHIS, ITapaMeTPHL.
5. Tpan3ucrop n-p-n.
6. Pa3HOBHIHOCTH N-p-n TPaH3UCTOPOB, MHOTO3MUTTEPHBIE, MHOTOKOJIJICKTOPHBIE, C OaphepoM
IToTTKM.
7. KoHCTpYyKIMH TPaH3UCTOPOB: IJIaHAPHBIE, BEPTUKAIBHBIE, HA H30JSATOPE.
8. HTerpanbHble TUOBI.
9. Muoxaw! IloTTKH.
10.ITomympoBOAHUKOBEIE PE3UCTOPBL: TG Py3uoHHbIE, MOHHO-JIETHPOBAHHBIE.
11.I1TomynpoBOIHUKOBBIE KOHIEHCATOPHI.
12.O1eMeHTBl  KOMMYyTAallMHM: COSAWHEHHUs  MeTalUlM3alyeld, BHYTPEHHHE COCIOWHEHUS,
KOHTAKTHBIE IUIOMIA/IKH, IEPEXO0bI MEKY BHYTPEHHUMH CIIOSIMH.
13. BaumsHue mNapaMeTpoB KOHCTPYKTHUBHBIX JJIEMEHTOB Ha BBIOOD 3JIEMEHTOB TOIOJIOTHH
oumnonspusix UMC.
Bropoii koimokBuym

14. O6xactu npumeHerns ounonspasix UMC.
15. AHanoroBsie 1 UPPOBHIC CXEMBI.
16. CBs3p KOHCTPYKTOPCKHX IIApaMETPOB JJIEMEHTOB CO CTATHYCCKUMU U TEPEXOTHBIMU
[POLIECCAMHU.
17. KoHCTpyHpoBaHHE TOTHYECKOTO 3JIEMEHTa Ha OUIOSIPHBIX CTPYKTYpPaXx.
18. KoHCTpyKIIMU siUeeK NaMsITH Ha OUTIOJISIPHBIX CTPYKTYpax.
19. Ocobennocti KOHCTpyUpoBaHus aHanoroseix UMC.
20. KoHCTpYKIIMK COCTABHBIX TPAH3UCTOPOB JUIsl aHATIOTOBBIX YCUIIUTENEH.
21. IlpeumymectBa u HemoctaTku oumnonsipasix UMC.
22. ITapameTpsl KOHCTPYKTHBHBIX 51eMeHTOB IMC Ha MoJIeBBIX CTPYKTYpax.
23. I'paHnnia OTYIPOBOIHUK-AUIIEKTPHUK.
24 . VuaunonapHsle Tpansuctopsl: MIL, moneBbie, AByX3aTBOPHBIE TPAH3UCTOPHL, C TIABAIOIINUM
3aTBOPOM.
25.0nmeMeHTBl KOMMYTAaLMM: COCAMHEHUS MeTajll3aureli, MOJUKPEMHHEBbIE COCIUHEHUS,
KOHTAKTHbIE IJIOIIAAKH, IEPEX0bl MEXKAY BHYTPECHHUMH CIIOSIMU.
26. IlapazuTHbIE TapaMeTPhl COETMHEHHH.
Tperuii KOJIIOKBUYM

27. MeToapl pacyeTa OCHOBHBIX [TapaMETPOB KOHCTPYKTHUBHBIX IIEMEHTOB.
28. BausiHMe mapaMeTpoB KOHCTPYKTHBHBIX SJIEMEHTOB Ha BBIOOp 31eMeHToB Tomojorun MMC
Ha TOJIEBBIX CTPYKTypax.
29. O6nactu npuMeHeHus oumospHo-noneBbix UMC.
30. Jlornueckue 3reMeHTHl Ha COBMeeHHBIX OunossipHeix 1 MOII- tparsucropax (BUKMOII).
31. [TapameTpsl KOHCTPYKTHBHBIX HJIEMEHTOB OHUITOISIPHO-TIONEBBIX CTPYKTYP.
32. Meroipl pacueTa OCHOBHBIX [TapaMEeTPOB KOHCTPYKTHUBHBIX 3JIEMEHTOB.
33.BiusHue mapaMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BbHIOOp SJIEMEHTOB TOIOJOTHH
ounomnspHo-moeBsrx MMC.
34 .Mertonas! u cpenicTBa KoHCTpyupoBaHust UMC Ha OUTONSPHO-TIONEBBIX CTPYKTypax.
35. Ocobennoctu cyomukponHsix 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 IPUMEHEHUH.
Pekomenoauuu npu no02omoeke K KOJ110KGUYMY

IpopaboTaTh KOHCIIEKTHI JIEKIHH [0 BONPOCaM KOJUIOKBUYMA;
IIPOYUTATH OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY, PEKOMEHI0BAHHYIO T10
M3y4aeMbIM BOIIPOCAM;
OTBETUTH Ha BOIIPOCHI KOJUIOKBUYMA;
IIPU 3aTPYyIHEHUSIX, IPOKOHCYJIBTUPOBATHCS C MPEINOIaBATEIEM.
Kputepun ouennBanus



2 6aaa 4 6am1a 6 0as1a 8 6a/10B
CmydeHm He | CmydeHm CmydeHnm  xopowo | CmydeHm 8 MOoSIHOM
3Haem 108epXHOCMHO 3Haem  Mmamepuarn, | obbeme 3Haem
3HayumerbHou 3Haem  80rpoCbl | 2paMOMHO U 10 | Mamepuar, 2pPaMOMmHO
yacmu 80r1pocos, | Konnokeuyma, cywecmsy usnazaem | u o cywecmsy
donyckaem donyckaem eeo, donyckasl | usnnazaem  e20, He
CywecmeeHHble Hemo4Hocmu 8 | Hekomopsble dornyckasi
owubKu 8 | omeeme Ha | HemoyHocmu 8 | cywecmeeHHbIX
omeemax Ha | sonpoc omeeme Ha 80r1poc. Hemoy4Hocmel 8
80r1pOoChl. omeeme Ha 80r1poc.

5.2.06pasubl TECTOBbIX 3a4aHuM
(konumponupyemoie komnemenyuu OK-7, I1K-8)
bazoBble MaTpu4HbIE KPUCTALIBI 00ECTIEUNBAIOT:
+: COKpaIeHust CpOKOB pa3pabOTKH
+: CHUKEHHE CTOMMOCTH
+: yBeIMYCHHUE CTETICHU MHTETPAIAN
-: TIOBBIIIEHUE TOTPEOIIEMON MOIIIHOCTH
S: CneunanuzupoBanasie UC pa3zpabaTbIBaloOT C 1ETBIO:
+: BBIOJTHEHUS (PYHKIIMH, KOTOPBIE HE MOTYT OBITh PEaTU30BaHbI C TOMOIIIBIO CTAHIAPTHBIX
KOMITOHCHTOB
+: yIydIleHUs] XapaKTePUCTUK AITEKTPOHHBIX CXEM
+: yMeHbIlIeHUs1 radapuToB
+: YMEHBILIEHUSI MacChl
+: YMEHBIIIEHUS TOTPEOIAEMON MOIITHOCTH
+: BBIIOJTHEHHSI OOJIBIIIOTO KOJTUYECTBA JOTHUECKUX (YHKIIMH Ha OJTHOM KpHCTasie
-: YBEJIMYEHUE BBIXOTHOW MOIIHOCTH
S: Cnenmanusupoanusie NC MOKHO pa3OUTh Ha CIEAYIONINE KaTETOPUU:
+: IIOJIHOCTBIO 3aKa3HbBIE
+: MmoJry3aKka3Hbie
+: MporpaMMUpyeMBbIe JIOTHISCKUE MATPHUITBI
: MPOrpaMMHUpPYyEMBbIe 3aKa3HbIE YCTPOUCTBA
: MEKPOTIPOIIECCOPHI
: Tomonoruueckoe perieHne BHIONpPAeTCsi Ha OCHOBE:
: IPUHIIATIA PEATTU3AIUU
: TIOBEICHYECKOTO OMMCaHMs KpHcTasia
: OTIMCAHUS TEXHOJIOTHYECKHUX TPOIECCOB
: [TonHOCTBIO 3aKa3HOE UCTIOTTHEHHE CXEM BBIOMpPAETCs KOTa:
: He00X0IMMO MUHUMHU3HPOBATH pa3Mephl KpUCTAIIIA
: HE ONITUMAaJIbHA B BapuaHTe nouy3akasHsix MC
: He00XO0IMMO pealn30BaTh (YHKITUIO, KOTOpasi HeBBITIOMHUMA cTaHaapTamu C
: He0OOXOTUMO TOBBICUTH OBICTPOCHCTBIE
: [Tomy3akasusie IC pa3pabarbiBaroTcst Ha Oase:
: BEHTUJIBHBIX MaTpPHII
: CTAaH/IAPTHBIX STUCEK
: @HAJIOTOBBIX MaTPHII
: QYHKIMOHALHBIX AJIEMEHTOB
-1 TUCKPETHBIX KOMIIOHEHT
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Memoouueckue pekomenoayuu no nO020MoBKe K mecmupo8anuio

TecTel — 3TO BOIPOCH WIM 3aJaHUs, NPEIyCMaTPUBAIOIIAE KOHKPETHBINM, KPATKHM,
YETKMII OTBET Ha MMEIOIIMECS OTAJIOHBI OTBETOB. IIpu caMoOCTOATENBHON IOATOTOBKE K
TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:



a) TOTOBSCh K TECTUPOBAHMUIO, IpopaboTaTh HHMOPMAIMOHHBI MaTepuan o
muctuminHe. [IpokoHCYyIbTUPOBAThCS C MpernoaBaTesieM M0 BOMPOCy BbIOOpa yueOHOH
JUTEPaTyphI;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTHpPOBAHHUS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
OyZeT MpeIIoKeHO, CKOJIBKO BPEMEHH OTBOIMTCS HA TECTUPOBAHHE, KaKOBa CHCTEMa
OLICHKH pe3yJIbTaTOB U T.J.

B) mpHcTynas K paboTe ¢ TecTaMHd, BHMMATEeIbHO W J0 KOHIA MPOYTHUTE BONPOC U
npeJiaraeMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIE (MX MOXKET OBITH HECKOJIBKO).
Ha otnenbsHOM TUCTKE OTBETOB BBIMUIIUTE IIU(PY BONpoca U OYKBBI, COOTBETCTBYIOIIUE
MPaBWIBHBIM OTBETaM;

I) B IpOIECcCe PELICHUs JKEIaTeNIbHO MPUMEHSTh HECKOJIBKO MOJXOJO0B B PEIICHUH
3a/laHusl. JTO MO3BOJSET MAKCUMAIBbHO TMOKO ONEpUPOBATh METO/IaMU PEIICHUs, HaXOs
KQK/IbI pa3 ONTUMAJIbHBIN BapUaHT.

n) ecnu Bbl BeTpeTwnn upe3BblYaliHO TpYIHBIA Asisi Bac Bompoc, He TpaThbTe€ MHOIO
BpeMeHM Ha Hero. Ilepexonurte k apyrum TecraM. BepHuTech K TpyAHOMY BOIIPOCY B
KOHIIE.

€) 00s3aTeNbHO OCTaBbTE BPEMs JUUIsl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX
OILINOOK.

Kpumepuu ouyeHugsaHus

OueHka
Hey40BNeTBOPUTENBHO yOOBNETBOPUTESbHO XOpOLUO OTNNYHO
0 6ammoB 3 Oamna 4 Gamra 5 GamioB
Menee 50 % npasusnbHo | 50-70% npasusbHo | 71-85% 86-100%
8bIMOJ/THEHHbIX 3adaHudl. 8bIMOJTHEHHbIX 3adaHull. | nNpPasusibHoO rnpasusibHO
8bIMNO/THEHHbIX | 8bIMO/THEHHbIX
3adaHudl. 3adaHudl.

5.3.3apaHusa ansa nabopaTopHbIX 3aHATUN

(konmponupyemoie komnemenyuu OK-7, I1K-8)

JlaGopaTopHbIil TPAKTUKYM SIBIISIETCS Ba)KHBIM 3JIEMEHTOM OOYYEHHs, T.K. MPUBUBACT
HABBIKM CaMOCTOSITENILHOW pabOThl HA Pa3IMYHOM JIA0OPATOPHOM OOOPYIOBAHMM U YMEHHE
10JIb30BAThCS PA3IMYHBIMU TPUOOPAMU U HHCTPYMEHTaMHU.

Ilpumep munoeoit 1adopamopnoii padbomul «Pa3paboTka TOIOJOTUH TACCUBHBIX
anemenTos C»

Henpto nanHOM paOOTHI SABISETCS pa3pabOTKa TOMOJOTHH TACCHBHBIX diemeHtoB HC:
PE3UCTOPOB.

Memoouueckue pekomenoayuu

Brinonnenue kaxoil 1abopaTtopHoit pabOThI CKIIAIbIBAETCS U3 CIAEAYIOLIUX ITAIOB.

1. CamocrosiTenbHas NOATOTOBKA CTYJeHTOB K pabote. Ilepen Hauanom paboThI
CTYIEHTBI JOJKHBI YETKO MpPEACTaBIATh ceOe 1enb paboThl, 3HATh CYLIHOCTh OXKHJAAEMBIX
pesyabratoB. CTyAeHTbl, HE MOJIrOTOBUBLIMECS K padoTe K BBHIIOJIHEHUIO pabOThl He
JIOITy CKaIOTCSI.

2. Pa3zpaboTKa TOMOJOTUH.DTOT ITAIl OCYILECTBIISAETCS B COOTBETCTBUU C METOJMUECKUMHU
YKa3aHUAMHU, KOTOpbIE COJEpKATCsl B OMMCAHUU K Kaxaou pabote. JlabopatopHble CTyIEHT
MOXET HayaTb TOJBKO ToOcie colOeceloBaHMsS C IpernojaBaTesieM M IOJXy4eHUs
COOTBETCTBYIOIETO JOIyCKa.



IIpu pabore B nmabopaTopuu HEOOXOIMMO CTPOTO BBHIMOJHATH BCE IMpaBHUa TEXHUKU
0€30MacHOCTH U yKa3aHUs IperoaaBaTess.

3. CocraBinenue ordera O mpojenaHHoi pabore. K ordery o BBIOTHEHHOH paboTte
MIPEIbABISAIOTCS ClIEAYIoIINe TpeOOBaHUS:

OTueT NOMKEH cojep)kKaThb MCUYEPIBIBAIOIIME JAaHHBIC, KaK O IeTd paboThl, TaKk U O

pe3yJpTaTax.

4. Tlocme mpencraBieHUs OTYeTa CTYAEGHT JOJDKEH HMETh, KaK MHHUMYM,
MTOBEPXHOCTHBIC 3HAHUS 1O KOHTPOJBHBIM BOIPOCaM K paboTe, MMEIOMIMMCSI B METOJNYECKHUX
yKa3aHMAX, U eMy BbICTaBIIseTCs Oail, KOTOPBIM OlLIEHEeHa JaHHas 1abopaTopHas padora.

5.5.1IpomeskyTOYHASA aTTeCTALMSA
(konmpoaupyemwie komnemenyuu OK-7,I1K-8)
Cnucok ocHoeHbIX 60NnpoCo68 K yCHHOMY IK3AMEHY
1. Knaccudukarms UMC.
2.TeXHOIOTUHU N3rOTOBJIEHHS JIEMEHTOB MOTYIIPOBOAHUKOBBIX IMC.
3. M3054111s 3JIEMEHTOB.
4. BUTIONIAPHBINA TPaH3UCTOP: KITacCH(HUKAITHIS, ITapaMeTPHL.
5. TpaH3ucTtop n-p-n.
6. Pa3HOBHIHOCTH N-p-n TPaH3HCTOPOB:MHOTO3MHUTTEPHBIE, MHOI'OKOJUIEKTOPHBIE, ¢ OapbepoM
IToTrTKH.
7. KoHCTpYyKIMH TPaH3UCTOPOB: IJIaHAPHBIE, BEPTUKAIBHBIE, HA H30JISATOPE.
8. uTerpanbHbIC TUOEL.
9. Muoxaw! IloTTKH.
10.ITosrynnpoBOTHUKOBEIE PE3UCTOPBHIL: I dy3uoHHbIE, MOHHO-JIETHPOBaHHBIE.
11.ITomynpoBOIHUKOBBIE KOHIEHCATOPBI.
12.01eMeHTsl  KOMMYyTallUHM: COEAWHEHHUs  MeTaUlu3alued, BHYTpEHHHE COEIUHEHUS,
KOHTAKTHbIC MJIOIIAAKH, IEPEXOIbl MY BHYTPEHHUMH CIIOSIMU.
13. BausHue napamMeTpoB KOHCTPYKTHBHBIX 3JIEMEHTOB Ha BBIOOP 3JEMEHTOB TOIOJIOTHH
oumnonspusix UMC.
14. O6nactu npumenenus ounossipasix UMC.
15. Ananorossie 1 ITU(GPOBHIE CXEMBI.
16. CBsi3p KOHCTPYKTOPCKHX IIapaMETPOB DJJIIEMEHTOB CO CTATHYCCKUMH M TIEPEXOTHBIMH
MIPOLIECCAMH.
17. KoHcTpynpoBaHue JOrHYECKOTO IEMEHTa Ha OUTIOJISIPHBIX CTPYKTYpax.
18. KoHCTpyKIMH si9eeK MaMsaTH Ha OUTIOISPHBIX CTPYKTypax.
19. OcobennocTr KOHCTpyHpoBaHus aHaoroBerx MMC.
20. KoHCTpyKIIMH COCTaBHBIX TPAH3UCTOPOB AJIsl aHAJIOTOBBIX YCHIIUTEICH.
21. IIpeumymiectBa u HemoctaTky oumnonspasrx UMC.
22. ITapameTpbl KOHCTPYKTUBHBIX 31eMeHTOB IMC Ha MoNeBhIX CTPYKTypax.
23. I'panuiia NOIYIPOBOIHUK-AUIIEKTPHUK.
24 . Yuunonapuele TpaHzuctopsl: M/III, noseBbie, 1ByX3aTBOPHBIE TPAH3UCTOPHI, C IJIABAOIINM
3aTBOPOM.
25.0neMeHThl KOMMYTAIlMM: COEAMHEHHUS MeTalIM3aluel, IOJIUKPEMHHUEBBIE COEIUHEHHS,
KOHTAKTHBIE IIOIIAAKH, TIEPEX0Ibl MEXKAY BHYTPECHHUMH CIIOSIMU.
26. [Tapa3uTHBIE TapaMeTPBl COSTUHEHUH.
27. Metopl pacueTa OCHOBHBIX TAPaMETPOB KOHCTPYKTHUBHBIX 3JIEMEHTOB.
28. BiusiHMe nmapaMeTpoB KOHCTPYKTHBHBIX 3JEMEHTOB Ha BbIOOp 37eMeHTOB Tonosioruu MMC
Ha IOJIEBBIX CTPYKTypax.
29. Ob6nactu npuMeHeHus: OunonsapHo-moneBsix UMC.
30. Jlorndeckue 31eMeHTHI Ha COBMEUICHHBIX OunoinsipHbix 1 MOII- tpansucropax (BUKMOII).
31. [lapameTpsl KOHCTPYKTUBHBIX 3JIEMEHTOB OHITOISPHO-IIOJIEBBIX CTPYKTYP.
32. MeToibl pacyeTa OCHOBHBIX IapaMETPOB KOHCTPYKTUBHBIX 3JIEMEHTOB.
33.BiusHue mapaMeTpoB KOHCTPYKTHBHBIX JJIEMEHTOB Ha BBIOOpD SJIEMEHTOB TOIOJOTHU
oumnonspHo-nonesbx UMC.
34 .Metonp! u cpeacTBa KoHCTpyHpoBaHuss MC Ha OUTIOIAPHO-TIONIEBBIX CTPYKTYpax.
35. Ocobennoctu cyomMukpoHHBIX MOII- Tpan3ucTopos.



36. MOII- TpaH3UCTOPBI CO CTPYKTYPOH «KpPEMHHI Ha U30JIATOPEN.

37. MOII- TpaH3UCTOPBI C TBOMHBIM 3aTBOPOM.

38. TpaH3UCTOPHI C BEPTUKAIHHBIM KaHAJIOM.

39. OcoOEHHOCTH TPAH3UCTOPOB IS AHAJIOTOBBIX MPUMECHEHUH.

Memoouueckue pekomenoauyuu npu n0020MoeKe K IK3AMeHy

[ToaroroBka CTyIeHTOB K 3K3aMEHY BKJIIOUAET MPOPAOOTKY JEKIUN, B TCUCHUH CEMECTPa
A HEMOCPEICTBEHHYIO MOATOTOBKY B JHU, IPELIECTBYIOLIHME 3K3aMEHY, BKJIIOYasd, KOHEYHO,
MOJTOTOBKY K KOJUIOKBHYMaM, TECTHPOBAHHWIO, BBIIOJIHCHUIO J1a00OpaTOPHBIX padOT M HUX
3aL0UTY.

J1s1 TOATrOTOBKM K OTBETaM Ha K3aMEHAI[MOHHBIE BOIPOCHI (OHH BBIJIAIOTCS B KOHIIE
ceMecTpa) CTYIEHT JOJDKEH HCIONb30BaTh HE TOJNBKO KypC JIEKIUH, HO ¥ OCHOBHYIO H
JOTIOTHUTENBHYIO JIUTEpaTypy Il BBHIPAOOTKH YMEHHS JaBaTh pa3BEPHYTHIE OTBETHI Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

B xo1e moAroToBKH K 3K3aMEHY CTYJIEHTY HEOOXOIMMO OOpamaTh BHUMAaHUE HE TOJIBKO
Ha YpPOBEHb 3allOMUHAHHsA, HO WU Ha CTENEHb IOHUMAHUA H3Y4YaeMbIX BONPOCOB. A 3TO
JIOCTUTAETCA HE MPOCTHIM 3ayYMBAHUEM, & YCBOCHUEM IMTPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUMN
AQHAIUTHYECKUM MbIlieHneM. CreqoBaTeNbHO, HEMOCPEICTBEHHAs MOJArOTOBKAa K HK3aMEHY
JIOJDKHA B Pa3yMHBIX NPONOPLHUAX COYETATh W 3allOMHHAHWE, W MOHUMAHUE IPOTPAMMHOTO
MaTepuana.

Pacripenienierne 6aJioB TeKymiero, pyoe)HOro KOHTPOJIS M DK3aMEHa

Ne Oouras 1-g Touka 2-1 TOYKa 3 Toyka
cymMma
1. | Texkyuuii KOHTPOIb
MOCEIIECHUE 3aHsITHHI 10 3 3 4
0aJIoB Oamta Oamta Oata
BBIITOJIHEHHE U 3aIIUTa 21 7 7 7
J1a00paTOPHBIX padOT OaLt 0aJIoB 0aJIoB 0aJIJIOB
2. | PyOexxHbBIN KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0asI0B 0aJI0B 0aJI0B 0ajI0B
KOJUJIOKBUYM 24 8 8 8
bamia 0aJI0B 0aJI0B 0aJIoB
Hroro 70 23 23 24
0aIoB baia bama Oaia
3. | Dx3ameH 30 min — 15, max — 30
0aJIoB 0aioB

Kpumepuu oyenusanusn
[Ipu ocBoeHMM nUCHUILIMHEI hopmupyroTcs komneTeHuu OK-7,ITK-8. Yka3aHHbIe
KOMIIETCHIINH (DOPMHUPYIOTCS B COOTBETCTBHH CO CIEAYIOIUMU ITAMAMU:

e (¢dopMHpOBaHHWE M PA3BUTHE TEOPETUYECKUX 3HAHUW, MPETyCMOTPEHHBIX YyKa3aHHOU
KOMITETCHIIMEH (JIEKIIMOHHBIE 3aHATHSI, CAMOCTOsITEIbHAsI paboTa CTYICHTOB);

e TMPUOOPETEHHE W PA3BUTHE TMPAKTHUYSCKUX YMEHUHU, MPETyCMOTPEHHBIX KOMITCTECHITUCH
(;maboparopHbie pabOTHI, CaMOCTOSTENbHAS paboTa CTY/IEHTOB);

® 3aKpeIyIcHHEe TEOPETUYEeCKHX 3HAHWUH, YMEHHWH W  TPAKTUYECKUX  HABHIKOB,
MPEAYCMOTPEHHBIX KOMIETEHIMeH (1abopatopHbie paOOThl, TMPAKTHUKH, BBITYCKHAs
KBaIM(pUKAIIMOHHAs paboTa).

C(I)OpMPIpOBaHHOCTB KOMIICTCHIIUN B paMKaX OCBOCHUS I[ElHHOfI JUCHUITIIMHBI OLICHUBACTCS
110 TPEXYPOBHEBOU IIKAJIE:




e 0a30BBIN YPOBCHb (OHeHKa ((y,I[OBJ'IeTBOpI/ITeJ'IBHO») SIBJIIETCA 003aTENLHBIM JJIA
BCEX 06yqa101u1/1x051 10 3aBCPHICHUN OCBOCHHA NUCHUIIIINHBI;

® [POJBUHYTHIN YPOBEHb (OIIEHKA «XOPOIIO0») XapaKTepU3yeTCs MPEBbIIICHUEM
MUHUMAJBHBIX XapaKTePUCTUK CPOPMUPOBAHHOCTH KOMIIETEHIIMH T10 3aBEPIICHUN

OCBOCHUA AUCHUIIIIMHBI,

® BBICOKHI YPOBEHbD (OLIEHKA OTIMYHO)») XapaKTEPHU3YyETCsl MAaKCHUMaIbHO BO3MOXKHOMN

BBIPAXKCHHOCTBIO KOMIICTCHIIUN U ABJISICTCA BaXXHBIM KaUCCTBCHHBIM OPUCHTHPOM

AJIs1 CaMOCOBCPIICHCTBOBAHM.

KpI/ITepI/II/I OLCHKKU Ka4dY€CTBa OCBOCHUSA NJUCHHUIIIMHBI TPUBCACHLI B IIPUIIOKCHUN

6.Meroanyeckue MaTepuaJbl, ONpeae/soniye Npoueaypbl OleHNBAHUS 3HAHUI, YMEHU,
HABBIKOB H ONbITA AeATEIbHOCTH
Tabnuma 6. Pe3ynpTaTshl 0OCBOSHUS yU€OHON AMCUMILIMHBI, IOJIEKAIIHNE TPOBEPKE

Pe3ynbTarsl OcHOBHBIE TIOKA3aTENIN OLICHKH Bun oueHouHOro martepuana
00yu4eHus(KOMIETEHIIUN) | pe3yJIbTaTOB O0yUYEHUs
-CII0COOHOCTH K | 3HaTb: OCHOBHBIE IIpaBOBbIE WU | BrinmosHeHue u 3amura
caMOOpraHu3aluu U | ’TUYECKUE HOPMBI IpPU OILEHKE | Ja0OpaTOpHBIX padoT;

camoo6OpazoBanuto (OK-
7);

MOCJIEACTBUI CBOEH
podeCCHOHATEHON
JIeSITENIbHOCTH;

YMeTh: CaMOCTOSITENILHO
OCYIIIECTBIISATh TOHWCK, XPaHCHUE,
00paboTKy u aHam3

uHpopmManuu U3 Pa3ITUIHBIX
HCTOYHUKOB U 0a3 JaHHBIX C
HCIIOJIF30BaHEM
WH(GOPMAIMOHHBIX,
KOMIIBIOTEPHBIX u CETEBBIX
TEXHOJIOTHI;

Braoems: METOJAMHU u
crocodamMu CaMOCTOATEIILHO
npuoOpeTaTh M HCMOIb30BaTh B
MPAKTHYECKON eI TENLHOCTH

HOBbIC 3HAHUS U YMEHUSA, B TOM
YHCJIEe B HOBBIX 00JIACTIX 3HAHHI,
CBSI3aHHBIX c TEXHOJIOTHEN

MPOEKTUPOBAHUS 15631 (12171
AIEKTPOHHOM TEXHUKHU c
HCTIOJIb30BAaHUEM
UH(GOPMAIMOHHBIX,

KOMIIBIOTEPHBIX u CETEBBIX
TEXHOJIOTHI;

TUTIOBBIE OIICHOYHBIE
MaTCpHraJIbl 1JIs1 YCTHOT'O
onpoca (pazoen 5.1.1);
TUITIOBBIC TECTOBLIC 3aJaHUA
(pazoen 5.2.);

TUITOBBIC OUCHOYHBIC
MaTrepHuaibl K 3K3aMeHy (pazoen
5.5.).

Breimonuenue u 3amuTa
1abopaTOpHBIX padoT;

TUTIOBBIE OIICHOYHBIE
MaTCpHraJIbl 1JIs1 YCTHOT'O
onpoca (pazoen 5.1.1);
TUITIOBBIC TECTOBLIC 3aJaHUA
(pazoen 5.2.);

TUITOBBIC OUCHOYHBIC
MaTrepHuaibl K 3K3aMeHy (pazoen
5.5.).

Brimonuenue u 3amuTa
1abopaTOpHBIX padorT;

TUTIOBBIE OIICHOYHBIE
MaTCpHraJibl 1JIs1 YCTHOT'O
onpoca (pazoen 5.1.1);
TUITIOBBIC TECTOBLIC 3aJaHUA
(pazoen 5.2.);

TUITOBBIC OUCHOYHBIC
MaTrepHualbl K 3K3aMeHy (pazoen
5.5.).

-CIIOCOOHOCTBIO

BBITIIOJIHATH pa6OTbI 3(]

3HaTh OCHOBHBIC dbusndeckue

3aKOHOMEPHOCTH, JIeXXamue B

BeinonHenue u 3ammra
1a00paTOpHBIX paboT;




TEXHOJIOTHYECKOI OCHOBC COBPEMECHHBIX | TUIIOBBIC OLICHOYHBIC
OArOTOBKE TEXHOJIOTUIECKUX IPOIIECCOB, | MaTE€PHAIIbI ISl YCTHOTO
OCHOBHBIE TEXHOJIOTHYECKHE | onpoca (pazoden 5.1.1);
METOJIbl U MpHeMbl, (GU3NYECKUE | TUTIOBBIE TECTOBBIE 3a/1aHUs
OCHOBBI METOJIOB WX KOHTpOJd, | (pazoen 5.2.);

MMPpOU3BOJACTBA

MaTepUaJIOB U U3JEIHN

3JIEKTPOHHON TEXHUKU

IIPAKTUYECKUE BO3MOKHOCTH | TUIOBBIE OLIEHOYHBIE

(I1K-8) KOHKDETHBIX __TEXHOJOTMYECKUX | MaTEPHAIIbI K OK3aMeHY (pazoen
IPOLIECCOB JUTS nonaydenus | 3.5.).
MaTepuanoB i co3/1aHus
YCTPOWCTB MHKPO- u

HaHOXJICKTPOHHUKH.
YMeTh OPUEHTHUPOBATHCS B | BrimonHenue u 3ammura

MHOTr000pa3uu COBPEMEHHBIX | JIA0OpaTOPHBIX pabdoT;
TEXHOJIOTMYECKUX  METOJIOB W | TUIIOBBIE OLICHOYHBIE

IIPUEMOB; pa3pabaThiBaTh | MATEPUAIIBI IJIsl YCTHOTO
TEXHOJIOTUYECKHUE CXEMBHI | ompoca (pazoden 5.1.1);
IIPOM3BOACTBA __ MAaTE€PUATOB M | TUIIOBBIE TECTOBBIC 3a/IaHUS
YCTPOWCTB MHKPO- u | (pazoen 5.2.);
HAHORJICKTPOHUKH: __ ONPENENATh | TUIIOBbIE OLICHOYHbBIE
ONTUMAaJIbHbIE ©KHMBI | MaTepuaibl K SK3aMeHy (paszoden
IIPOBEICHUS OTIENbHBIX | 3.5.).

TEXHOJIOTMYECKUX Olepanuin
Brnanerp OCHOBHBIMH | BrinmosHenue u 3amura
[IPUHIIUIAMU MIOCTPOEHUS | JIAOOPATOPHBIX PabOT;
TEXHOJOTHYECKUX IIPOLIECCOB | TUMIOBBIE OLIEHOYHbIE
IIPOU3BOJICTBA MaTepuaoB | MaTepHalbl ISl yCTHOTO
MHUKPO- 1 HAHOBJIEKTPOHUKHU; onpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBbIE 3a/1aHUS
(pazoen 5.2.);

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

7. YueOHO-MeTOAuYecKOoe o0ecnevyeHre JUCHMILTHHBI (MOXYJIs)
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r..89 c.

2 Myctadaes I'.A., UepkecoBa H.B.IIpoekTrpoBanne u KOHCTPYHUPOBAHHE JUCKPETHBIX
MOJyIIPOBOTHUKOBEIX TpuOopoB W aktuBHBIX AnmeMmeHToB BUMC wu CBUC”. r.Hanpuuk,
2015r.,c.58.

3.TposH I1.E. Hano3nekTpoHuKa. J1eMeHThI, IpUOOopsbI, ycTpoiicTBa. buHoMm
2011 r., 412 c. [OBC].
4. Pomanosckuiit M.H. NHTerpanbHble ycTpolicTBa painodIeKTpOHUKH. YacTh 2. DIeMeHThI
uHTerpaigbubix cxem. 2012 r., U3narensctBo ToMckuii rocygapcTBeHHbl yHuBepcuTeT. [IbC].
5. Uepnsbiues B.H., IIlenoxsoctoB B.II. IIpoekTupoBaHre MHTETrPAJIbHBIX MUKPOCXEM.
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http://www.tstu.ru/education/elib/pdf/2008/cheloh_t.pdf
7.2 JlonoJIHUTENbHAS JIUTepaTypa
1. Yepuses B.H. TexHonoruss npou3BOACTBA HHTETPAIBHBIX MHUKPOCXEM U
MHUKpomnpoleccopoB. M., Paauno u cBs3s, 1987, - 464 C.
2. IlonomopeB M. ®., Konamnnes b. I'. KonctpynpoBaHue u pacder MUKPOCXEM U
MHUKpomnpoieccopoB. M. Paano u cBa3p, 1986, - 176 C.



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

7.3.

3. E¢pumor WN.E., Kozeipp W.A., T'opbynoB HO.M. MHKpPO3IEKTPOHUKA:
[IpoekTrupoBanue, BHUABI MHUKpPOCXEM, (YHKIHMOHAJIbHASS MUKPOIIEKTPOHHKA.
Bricmas mkona 1987, -416C.

4 Myctadaes I'.A. “IlonynpoBognukoBsie mpudopsl u MUC”. Meronndeckue
yKa3aHus [0 METO/IaM pacueTa TEIJIOBbIX napameTpos, r.Hanpumnk,1998 1., 43 c.

[Tepuoanueckue n3ganus

M.

[Tepeuenp mepHoaMYECKUX H3daHUH, noiydaeMblx OuOmmorexoir KBI'Y, B KOTOpBIX CTyHEHT
MO>KET O3HAKOMHTBHCSI C COBPEMEHHBIMU JIOCTH)KEHUSIMH B 00JIACTU JIEKTPOHHKH, MHUKPO M
HAHOJJIEKTPOHUKHU:
dusuka. (Pu3MKa MOTYNPOBOJHUKOBBIX IMPOBOJHUKOB M JUAJIEKTPUKOB, KBaHTOBAs

anektponuka). M3sectrst BY308;

e  DIIEKTPOHHKA;
e  Ou3HKa M TEXHOJIOTHS TOIYTIPOBOJHUKOB;
e  MUKpPOIIEKTPOHHUKA;
e KBaHTOBas 3J€KTPOHHKA.
7.4.Unmepuem-pecypcol
1. http:/lib.kbsu.ru/- bubnuoreka KBI'Y.
2. http://www.garant.ru/ - CrpaBounas mpaBoBas cucrema «I apanr».
3. http://www.consultant.ru/ -CnpaBouHnas npaBosas cucrema «Koncynbrantllmtocy.
4. http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyZEHTa»
5. http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbhbiii npoekt A.H.
Bapruna
6. http://www.Russianelectronics.ru -nmoptan «BpeMs 3eKTpOHUKI»;
7. http://www.platan.ru — kaTajaor 3J€KTPOHHBIX KOMIIOHEHTOB;
8. http://metodist.lbz.ru/iumk/nano/lections.php - BUACOPOIUKH 110 HAHOTEXHOJIOTHH;
9. http://nano.fcior.edu.ru — katanor HayyHO- 00pa30BaTEIbHBIX PECYPCOB AJIS

HAaHOUWHAYCTPHHU.

7.5 Metoauyeckue yKa3zaHHsI K IPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSM.
Myctadaes I'.A., [Tanuenko B.A. IIpoektupoBanue Tononoruu MC u meyaTHBIX TUIaT.
Meroaunueckue pekomenaaunu, Hanpuuk, 2011r.,-64¢

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHUME JJUCLIUITJIMHbBI (MOAYJIA)

MarepuaibHO-TEXHUUECKYIO 0a3y JUisl MPOBEACHHS 3aHATHI MO AUCHUIIIIMHE COCTABIISET:
® CHCNHAIM3UPOBAHHAS AYJIUTOPHUS, HCIIOJb3yeMasi TpPH TPOBEACHUHM 3aHATUH

nexkuuonHoro tumna Ne238, pacnonoxkenHas 1o anpecy:360004, Kabapmauno-

bankapckas pecryOnuka, r. Hanpuuk, yi. YepHsimeBckoro, 175,y4eOHbli kopiyc

yHuBepcuteta Ned (OMD).

Crnenuanu3upoBaHHas J€KUUOHHAs ayAUTOPUs, UCIIONIb3yeMasi MPU MPOBEACHUH 3aHATUI
JICKITMOHHOI'O THIIa, OCHalllCHa My.]'IBTHM@}IHfIHBIM IIPOCKTOPOM, pa60‘—II/IMI/I MECTaMHU CTYJACHTOB
Y TIPEro/IaBaTels.

MynpTumMeuiinas npe3eHTalus, CONpoBOXKIA0IIas JIEKIIHIO, TT03BOJISET MPEo1aBaTelo
aKIIEHTUPOBATh BHUMAaHUE CTYJICHYECKON ayIUTOPUU Ha KIFOUEBBIX BOMPOCAX JEKIIUH.

CTyneHThl UIMEIOT JOCTYI Yepe3 HHTEPHET K €IMHOMY 00pa30BaTeIbHOMY MOPTATY, T1IC B
OTKPBITOM JIOCTyII€ HUMEIOTCS PEeCypchl y4eOHO-METOIWYECKOW JIUTEPATyphl, SBISIOIIHECS
paspabotkamu Benymmx BY30B Poccun.


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/

JucuumuinHa obecrieyeHa:
® TECTOBBIM MaTepuallaMd B DJEKTPOHHOW oOywaromeit cucreme «Moodley
(OTKpBITBIN YHUBEPCHUTET);
® KHIKHBIM (OHJIOM OMOIIMOTEKH;
® DIIEKTPOHHBIMH BEPCHSIMHU JICKIIUH U YICOHUKOB.

JlabopaTopHble 3aHATUS TIPOBOJATCS B KOMIIBIOTEPHBIX KJAcCcaxX, OCHAIICHHBIX
KOMITBIOTEPAMHU C YCTaHOBJIEHHBIM HEOOXOMMBIM MPOTPaMMHBIM 00€CIIEUeHUEM.

CTyIeHThl UMEIOT JIOCTYT uepe3 MIHTEepHeT JOCTYI K 3JIEKTPOHHOM 00YyYaroIIe CHCTEME
«Moodle» (OTKpBITBI YHHBEPCHUTET), KOTOpasi MO3BOJISIET pa3MEIIaTh JIEKTPOHHBIE y4eOHbIe
MaTepHalIbl JOCTYITHO JIJISl CTYICHTOB YHUBEPCUTETA.

[Ipu mpoBeieHUN 3aHATHI JIEKITMOHHOTO THITa, CEMUHAPCKUX 3aHATUH HCIIONB3YIOTCS:
JIUWEH3UOHHOE NPOZPAMMHOE 00ecneyenue u c60000H0 paAcCnPOCMpPansemole NPOPAMMbBL:
MicrosoftOffice sunensus: doroBop Nel35 ot 22.05.2018, noroop Ne 1-21100 ot 20.09.2017,
ceprudurar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017, moroBop Ne
18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, moroBop Ne 1/01-12
or 01.12.2014, moroBop Ne0331100002314000061-0003152-01 ot 25.11.2014, nmorosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-
0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009, cepruduxat ot 18.06.2008, ceptudukar
ot 12.10.2007, ceptuduxkar ot 14.03.2007

JUis CTYIEHTOB C OIpaHMYEHHBIMM BO3MOXXHOCTSIMH 3/10pPOBbsSI CO3/IaHbI CII€LUAIbHbIE
yCIOBUA A Moiy4yeHHus oOpaszoBaHus. CHenuaau3upoBaHHOE MOMEIICHUE JUIs HHBAJIUI0B
pacnosioxkeHo 1o azapecy: 360004, KabGapauno-bankapckas pecmyOnumka, r. Hampuuk, yiI.
YepublieBckoro, 173, rnaBHbli y4eOHBIN KOpPIyC YHUBEpCUTETa, ayautopust Nel45.

B mensix pgocTymHOCTM MOMy4YeHMsI BhICIIEro oOpa3oBaHMsi 1O  00pa30BaTEIbHBIM
IIporpaMMaM MHBAJIUAAMM M JIMIAMH C OrPAHUYEHHBIMHU BO3MOXHOCTSIMHU  3/10pPOBbS
YHUBEPCUTETOM 00€CTIeYnBaCTCS:

® aJIbTEpHATUBHOMN Bepcuel opuIIMaIbHOTO caifTa B ceTu «MHTepHeT» A CaOOBUISIINX;

® [PUCYTCTBUE aCCHCTEHTA, OKAa3bIBAIOIIETO 00y4aroIIeMycsi HEOOXOAUMYIO TOMOIIb;

® Il MHBAJIMIOB M JIMIl C OrPAaHUYEHHBIMM BO3MOXKHOCTSIMHM 3JI0POBbSI IO CIYXy —
OyOIupoBaHHE BCIyX CIPaBOYHOM HMHQOpManMM O pacHUCaHUM Y4YeOHBIX 3aHSITHH;
o0ecrieyeHre HaIeKAIUMH 3BYKOBBIMU CPEACTBAMHU BOCIIPOM3BEACHUS HH(POpMAIUH;

e Uil WHBAJUAOB M JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbsl, HMMEIOIIUX
HapylLIeHHUs OIOPHO-ABUIATENbHOIO almapaTa, CO3[4aHbl MaTepUaJbHO-TEXHUYECKHE
yCIIOBHUSI 00€CIIeYNBAIOIINE BO3MOXKHOCTh OECHPENITCTBEHHOrO J0CTYIa 00y4aroluxcs
B YydeOHbIE TIOMELICHHUS, OOBEKTy MHUTAHUS, TyaJeTHble M Jpyrue IOMELICHUs
YHUBEpPCUTETa, a TakKe MpeObIBaHUS B YKa3aHHBbIX [OMEILEHUAX (Haluyue
pacIIMPEHHBIX ABEPHBIX IPOEMOB, IOPYUYHEN U IPYTUX MPUCIIOCOOICHUN).

[IporpammHuoe obGecriedeHre COBPEMEHHBIX HHPOPMAITMOHHO-

KOMMYHHKAaIITMOHHBIX TEXHOJIOTUH

1. CtyaeHTbl UMEIOT AOCTYN K €AMHOMY O0pa3oBaTelbHOMY MOpTally, € MOTYT B
OTKPBITOM  JIOCTYIle  MOJb30BAaThCA  pecypcaMM  y4eOHO-METOAMYECKOM  JIMTepaTypshl,
ABJIAIOIIMMUCS pa3paboTkamu Benymux BY30B Poccun.

2. JIns peHTUHIOBOTO KOHTPOJIS UCHOJIB3YETCsl CUCTEMa KOMIBIOTEPHOI'O TECTUPOBAHMS
Ha 6a3e nmporpamMmHOro obecnieuenuss Moodle.
3. Ilpu BBINOJTHEHNH JIAOOPATOPHOTO NPAKTUKYMa CTYJEHTHI B 0053aTEIbHOM MOPSAKE TPOBOJSAT
00paboTKy KCIIEPUMEHTAIBHBIX JAHHBIX C MPUMEHEHHEM pOorpaMMHBIX cpen MicrosoftExell,
MathCad., CAIIP Elektronics Workbench., CAIIP P-CAD 2001., CAIIP PSpice



4. B paMKax obecreueHus MNPUMCHCHHU KOMIIBIOTCPHBIX TCXHOJIOT Wil B O6pa3OBaTeJ'ILHOM
Mponecce NMCIOTCA CIICHUAIM3UPOBAHHBIC KOMITBIOTCPHBIX KjIacCa ¢ COBPEMCHHBIM

CbUC»Hanpasnenue noaroroBkul1.03.04 DnekTpoHrKa U HAHOSJIEKTPOHUKA HA

nporpaMMHbBIM obecrnieueHUEM U HMCIOIIIMM BBIXO/ B I/IHTepHeT

JIMCT UBMEHEHUI (JOIOJIHEHN)
B pabouylo mporpaMmy 1o AUCHUIUTHHE «BBeIeHNe B KOHCTPYUPOBAHHUE HIIEMEHTOB

_2021/2022  y4eOHBbI# TOA

No

o/

OnemenT (myHkT) PIT/]

[IepeueHb BHOCUMBIX U3MEHEHU I
(tonoHeHui)

IIpumeyanue

OO6cyxeHa 1 peKOMEH0BaHa Ha 3acejaHuu Kadeapbl

IMPOTOKOJI Ne OT « »

3aBenyroumii kadeapoit

HauMeHoBaHue Kadeaps

20 1.

MOJINHCh, pacIIM(pPOBKA MOANUCH, 1aTa




IIpunoxenune

Kputepun onieHKH KadecTBa 0CBOEHHUS AUCHHMIIUHBI

Kon KPUTEPUHN U ITIOKA3ATEJIN OIEHUBAHUSA PE3YJIBTATA OBYUEHUSA
KOMIICTCH
— IIxana no TpaAMIUOHHOI NATUOAILHON cHcTeMe
PE3VJILTAT Hen basosblii IIpoaBuHyTHIH
Hey/10BJIETB OBEeHb OBEeHb Brbicokuii ypoBeHb
OBYAEHIA oy | o ?ﬂenbﬂo " OBJIETBOPUTED ig oo/ OTJIUYHO/, }l,/lp(l) 3a4yer
1o JUCHUILINHE CK P ya P p aud.
(Moay.i0) Ho/nud.3a4er | aud.3ayer
[IIkana no 6aJJbLHO-PEHTHHIOBON cHcTeMe
0-
35 36-60 61 -380 81-90 91 -100
3HaTh:  OCHOBHBIE ®parmentapus | O6mee, Ho He | ChopmupoBan | MokasbiBaet
IPaBOBBIE " € IOHUMAaHHUC CTPYKTYPHPOB HEBIE, HO 3I%aHVIF| B
) obnactu
STHICCKHC — HOPMBI npoGnemaTuke anHoe coACPIRANIC asBUTUS
P IOHUMAaHHE OTJICTIbHBIE P
HpH OLICHKE OCHOBHbIX OCHOBHBIX gy — MUKPOSMEKTPOHMK
nociencteuii  ceoeit | He | sakoHomepHoc O HEHHMaHHe "
npodeccuonanpHoit | 21 | TAX ’ yMeHue peliaTb
er | chopmuposanm | POPMUPOBAHNS | OCHOBHBIX TUNOBbLIE 3aa4m
JIeSITEIIbHOCTH; qa U passutus | ¥ pasBuUTUs > Aatn,
P MUKPO3MEKTPOH FIOJTOMCHMH, FOTOBHOCTb K
(OK-7); r;moanekrpo KN POPMMPOBAHNS | ycpoeHMIo HOBOMO
; : V1 pasBuUTUS maTepmana
CIIOCOOH MUKPO3MEKTPOH
OCTb K I|/3||<V|
. CJIIOM
camoopr | YMeTb: YacTuaHo B nenom I ChopMHUpoBaHH
apmsamy | CAMOCTOSTENILHO OCBOEHHOE yCIICIIHOE, HO | YCTCIHOE, HO 0€ yMEHUE
coiepxariee
_— OCYIIECTBIIATh YMEHHUE HE OTIGIBHBIC BBITIOJIHATH
camooGp | MOUCK,  XpaHEeHHe, OIIPEAEIIATH CHCTEMATHYEC | noGenst ymenne | IOCTAHOBKY
azopapy | ©OPaOOTKy ¥ aHamm3 npobnemaTuky | xu ompenensTh 3ajau
o uH(pOopMaLUU u3 OCHOBHBIX OCyLIECTBIsIeM | MPobrnematuky, | NpOeKTMPOBaHMA
He | 3@KOHOMEPHOC branyecknx nanenwii
Pa3JIMYHbIX TaX 0€ yMEHHUE '
MCTOUHUKOB M 623 | oy hopmupoBaHn | OIIpEaeIIsTh SAKOHOMEPHOCT | yMEHUE peLiaTh
T a v? pgaammq pea X TUMNOBbIE 3a4a4u,
JaHHBIX ¢ OCHOBHbIX cbopmmpoBaHUs | TOTOBHOCTb K
MUKPOINEKTPO | 3aKOHOMEpPHOCT
HCTIOJIb30BAHUEM HUKN ax " YCBOEHUIO HOBOTO
I/IH(bOpMaHI/IOHHBIX, (bOpMVIpOBaHVISI pa3BnTna mMmaTtepunana
MMKPO3MEKTPOH
KOMIIBIOTEPHBIX U 7z passutis |
CETEBBIX thr;posneKTpOH
TEXHOJIOTHII;
Brademw: meronamu | He | @parmentap | B nenom B 1esoM | YeIenmoe u
u crocobamu | B | Hoe YCIEIIHOE, HO | ycremHoe, HO | CHCTEMATHYeCKOe
J€cC
CaMOCTOATEIBHO A IPUMEHEHUE | HE cozepKaliee MIPUMEHEHUE
npuodpeTaTh u HABBIKOB, CHCTEMATHYEC | (rriompipre HABBIKOB
3HaHWU 3HaHWM
HCTIONB30BATh B / Ko€e npoGens  mpu /
IIPaKTUYECKON ncnosnb3ys IIPUMEHEHNE P — ncnonb3sys
ACATETLHOCTH oPPEMENHEl | mammmcon, | o oBpasoBaTENEH
HOBbIC€ 3HAHUS H 3HaHUN, ’ P
obpasosarten 3HaHW ble n
YMEHUA B TOM ncnonb3ys '
’ bHblE U NHMOPMaLMOHH
uHCIEe B  HOBELX COBpPEMEHHbIE | UCMO/b3YA
. nHdopmaumo o6pasoBaTent ble TEXHOI0rnm
0o0nacTaX  3HAHWIA, HHble HBIE U COBPEMEHHBIE | 1171 pacueTa n
BaTeNb
CBA3AHHBIX c TEXHONOMN | |\ honMaLmoH obpasoBaTte IPOCKTHPOBAHH
TEXHOJIOTHEHN IUIS PacueTa | e Hble | 5 mpubopos
MIPOEKTUPOBAHUS u TeXHON0ormm MHPOPMALIMOH | caMoCTosITeNbH
151691 (S 05071 IIPOEKTUPOBA | It pacueTa M | Hble 0
AJIEKTPOHHOM HUS IPOEKTHUPOBAH | TexHOMAOFMM npnobpeTeHHble
TEXHHUKH c nprOOpPOB usi IPHOOPOB | nyig pacuera u
MOCTOSATENb
HCTIOJIb30BAaHUEM camocrosTe MPOCKTHPOBAH




Kon

KPUTEPUU U IIOKA3ATEJIM OHEHUBAHUS PE3YJIBTATA OBYUEHUS

KOMIICTCH
. HIxaJia mo TpaAMIUOHHOM NATHOANILHON cHUCTEeMe
PE3VJIBTAT Hex Ba3zosnblii IIponBuHyTHIH 3
OBYUYEHUS ot HEY/I0BJIETB | YPOBEHb YPOBEeHb Bbicoxnii ypoBeHb
110 THCIHILIHHE CKy OpPHUTEJIbHO | YIOBJIETBOPHUTEHb | XOPOWIO/ oTanuHo/mu(.3a4eT
(Moay.1i0) Ho/nud.3a4er aud.3aver
Ixana no 6aIbHO-PEiTHHIOBOI cCTEMe
0-—
35 36-60 61-80 81-90 91 -100
nH()OPMAITMOHHBIX, HO usl IpUOOPOB.
KOMIIBIOTEPHBIX U npuobpeTeHH
CETEBBIX b€
TEXHOJOTHIA;..
Koz KPUTEPHUU U TIOKA3ZATEJIN OUEHUBAHUS PE3YJIBTATA OBYUEHUS
KOMIICTCH
. IxaJjia mo TpaAMIUOHHOM NATHOANIBLHON cHUcTeMe
PE3VJIBTAT Hex Ba3zosnblii IIponBunyTHIH 3
OBYUEHUS ot HeyIOBJIETB | YPOBEHb YPOBEHb Bbicoknii ypoBeHb
110 XHCIHILTHHE CKy OpPHUTEJIBHO | YIOBJIETBOPHUTEH | XOPOWIO/ oTanuHo/mu(.3a4eT
(Moxy.110) Ho/nud.3a4er aud.3auer
[MIkana no 6aJJLHO-PEHTHHIOBON cucTeMe
0-—
35 36 -60 61-80 81-90 91 -100
I1K-8 3HaTh OCHOBHBIE ®parmenTapy | 3HaHUe Xoporiiee Xopoliee 3HaHUE
CHOCO6HO @I/I?)I/IquKI/Ie oe 3Ha"ue HauOoee 3HAHUE OOJIBIIMHCTBA
CTBIO 3aKOHOMEDHOCTH BaKHBIX BKHBIX  BUIIOB | GojpmiMHCTBA BUJIOB
* TEXIIPOIIECCOB, TEXIPOIECCOB U
IeKAMIME B OCHOBE TEXITPOLIECCOB BUJIOB
BBINOJIHA | JICIKAUINC B OCHOBE . | MCHOJIb3YEMBIX COOTBETCTBYIOLIE
1 TpeOOBaHUH TEXIPOLIECCOB U
Tb COBPEMEHHBIX pu IIPOU3- ro cocrasa T/,
K COCTaBy COOTBETCTBYIOII]
paGoTs! TERIOAOTINCCRIL TEXHOJIOTHYEC BOACTBE ero cocraa T]| HETIONB3YCMBIX
1o IPOLIECCOB y nprbopoB > | npu mpo-
KO MHKDO- J | HCTIOMB3YeMBIX | yaponcrpe
TEXHOIOL | OCHOBHbIC JOKYMEHTALMH | Lo o oo o | TIPH TIpO- IPUGODOR
- HAHOJ3JIEKTPOH OpUOOPOB
HYECKON | TEXHOJIOTHYECKHEC (TJD). UK. # Mumn- | A3BOACTBE MHKDO- U
TOTOTOB | METONIbI ¥ _TIPUEMBI, MATBHO nprbopoB. HaHODJIEKTPOHU
KE
(U3UYECKUE OCHOBBI | He HEOOXOIMMBIX MHKDO- U KM, a TaKXKe 0OC-
HPOU3BON | \eTo0B X | 3Ha JIOKYMEHTOB HAHOJJIEKTPOH | HOBHBIC BUIBI
CTBa er o
KOHTPOJIA, TMH. KK, a TAKKE HCIIBITAaHUI
MaTepHad | ppakrpyeckue OCHOBHELE BIIE! ogmmmx
N 00pas1oB
JOBH | BO3MOKHOCTH CTIBITAHHI 143;[p eﬂﬁﬁ
VSNCIHN | xoHKpeTHRIX OTBITHBIX HEOBXOMMMEIX
SMCKIPO | rexHOMOrHYECKHX 006pasios s
HHOH OPOIIECCOB IS H31EINH IKCILTyaTaIuu
TEXHUKH | 1o JIyUeHHS U3eIui B
MaTepuanoB u 31?1?;‘1‘;;;
CO3/IaHUS YCTPOUCTB y ’
MHKPO- u
HAaHODJIECKTPOHUKH.
YmMmeth He | Yactuuno YMenue VMenue VMenne
ODHEHTHUPOBATLC B Z;‘e OCBOEHHOE pa3pabaTbiBaTh | paspaGareiBaTh | pa3pabaTHIBaTh
MHOT000DA3HI yMEHHE HPOCTRIC OCHOBHBIC OCHOBHBIC
COBPEMEHHBIX paspabarpiar | TCXMPOLUCCCEl M| reypponecchi 1 | Texmponecchs n
b OTZICTLHBIC OCHOBHEIC BUIEL | &, iymcTBO OOJIBIITTHCTBO
TEXHOJOTHUYECKUX nokyMeHToB TJ{
Buanl T/, BUJOB BUJIOB
METOJIOB ¥ HPHEMOB; 6es3 rpy0bIx
crnaboe 6 nokymenToB T/ | noxkymenTos T[]
pa3pabaTbiBaTh OIIMOOK, HO € )
NPEICTABICHH | yekoTOpHIMH 0e3 rpyObIX 0€3 OTKJIOHEHHUH
TCXHOJIOTHICCKHUEC e o pomu TJ{ OTKJIOHCHUSIMHU OImMOOK U OT HOPMaTUBHBIX




Kon

KPUTEPUU U IIOKA3ATEJIM OHEHUBAHUS PE3YJIBTATA OBYUEHUS

KOMIICTCH o "
o Ixana mo TPAAUIUOHHOU nATHOAILHOI cucTeMe
PE3VJIBTAT Hex basosb1it IpoaBuHyTHIH
OBYUYEHUS ony | HEYAOBJIETB | YPOBEHD YPOBEHD Boicokuii ypoBenn
110 AMCHUILINHE CKy OPMTEJILHO | YAOBJETBOPUTEL | XOPOLIO/ orsimuno/mud.3auer
(Moay.110) Ho/nud.3a4er aud.3aver
Ixana no 6aIbHO-PEiTHHIOBOI cCTEMe
0-—
35 36-60 61-80 81-90 91-100
CXEMBEI Ha oT CYIIECTBEHHBIX | TpeOOBaHMH.
IPOM3BOJICTBA npousBojcTtee | HOPMATHBHBIX OTKJIOHEHUN OT | YMeHue
MATEPUAIOB " npudopoB TpeboBauii HOPMATHBHBIX | aHAIM3HPOBATH
TBIISIEM >
VCTPOHCTB MHKDO- 1 MHKDPO- I OCYWIECTBIIACM | tpeGopanmii, pe3yIbTaThl
0¢ YMCHHC | yrienne HCIIBITAHUI
HAHOAJIEKTPOHUKH; HAaHOBJIEKTPO
ONpPCACIATL ONBITHBIX
HUKU OIIpENEATh
OIpenendarhb ki npobnemMaTukm 6
npobnemaTtuky 00pa3noB u
ONTUMAJIbHBIC Ha IIpOU3BOACTBC
6 _ | dhopMupoBaHNs | BHOCUTH
KUMBI IIPHUOOPOB MHUKPO
DEKUMBI u 7 HEOOXOHMEBIC
OPOBEIACHUS HAHOOJICKTpOHKKY | PA3BUTHS w3menenus B T/L.
OT/IENBHBIX MUKPO3INEKTPOH
VKK
TEXHOJIOTUYECKUX
onepanuin
Biamets OCHOBHBEIMU Hagbiku Haspikn Hagbiku HaBpikn
OPUMHIUIIAMA pa3paboTku IMO3BOJISIIOT JOCTATOUHBI jyisi | TO3BOIIOT
TIOCTPOEHHUS T/ ne pa3pabaTbIBaTh A30260TKH paspabaTeIBaTh
TEeXHOIOTHUECKHX JIOCTATOYHBI MPOCThIE pasp OOJIBIITTHCTBO
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