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HOACHWTEILGHAH 3ANNKTCKA

fean obyuenun: HacTosinias nporpamMa npeaHa3zHadeHa A/ roBbIUIeHUS KBaTH(PHKALNH 10
npodeccuy « MOHTKHKK PATHOY ICKTPOHHOH aniapaTypsl B TPROOPOR) ¢ NPHCBOEHHEM 6 pa3psiia.

[Iporpamuma pazpaborasa ¢ yueTonM TpedoRIHUNR NTPOQeccHOHAIBROIO cTar1apTa MunycTepeTBa
Tpyaa Poccufickolt denepaimu Nol 135 kot 23 052 «MoOHT2KHUK paiHOwIeKTPOHHO! annapaTypbl U
npudOPOB B PAKETHO-KOCMUYECKOH 1CaTe IbHOC T,

Ilporpamma mOBbILEHHS KBaIMDHKALMY MOHTAKHHKOB DPAJHOINEKTPOHHON anmnapatyphl H
NpuoOpPOB pazpaboTana B COOTBETCTBHH ¢ 1pelORBAIISIMY ITYHKTOM 3 yacTit 3 crathk 12 DeaepaisHOTOo
3akona oT 29 nexabpa 2012 r. N 273-®3 "0O06 obdpasoparun B Poccniickoit Denepaunn” (Cobpative
3aKoHodarebcTra Poceuiickoi @eepaitun. 20120 N 53, ¢r. 7598) (1anee - GenepanbHbiii 3aKoH 00
obpazosanuu). llopsakoM opranuvsalky u OCVILeCTBicHUs 00Pa30BaATE IBHON ACATENLHOCTH 110
OCHOBHBIM TPOTrpaMMaM NpodheccuoHatsHoro obydeHusl, YTBEPHKIAEH bIM TPHKa3oM MuHucTepcrea
npoceelienus Poccunitcxol  eanepauwn o1 26 asrycra 2020 . N 438 (3apeructpuporatl
Munncrepersom wetTunui Poccufickoii Meepatni 11 centabpyg 2020 1., peructpanuoHublit N 59784).

Hegenasg ayaaropus v Tpefonauns k gel:
Tiporpamma HOBLIIEHHS KBATMHKALIHE PACCULITGRA HA CIVIIATE/IEH C ONBITOM paboThl W/ HJIH
00pa3oBanys 1o CrenHaabHocTH. Popma 00 VueH s OUHAS.
Kype oOvuesns coctTour un:
—  OBIIETeNHUUECKOTO Kypea.
—  CMEUHANLROTO Kypea.
~  TIPOH3BO/JICTBEHHOTO 00y ueHMs
TeopeTtrueckoe ofyvueHue OHOBOMMTCS B BHIE JIEKUMOHHLIX 3aHSTUH € HCNONB3OBAHHEM
JEMOHCTPALMOHHELX  Matepuator. [Iponzsoncrsenuoe olvueHde MpeTyCMaTpUBacT BbINOAHEHHE
paslHYHbLIX  MPOM3BOACTBEHHBIX  3alasdnil. COOTBETCTBYIOLIHX  TPEeOOBAHASM  COBPEMEHHOIO
NpOY3BOACTRA.
K xoumy oOyvenusi kax(biH o8yuaenmbili IOJOKEH YMETb BBUIOIHATL CAMOCTOSITENLHO BCE
paboThl, OpeIyCMOTPEHHbIE KB TUMUKALIMOHHON XapaKTePUCTUKON. B COOTBETCTBHU € TEXHHUECKHMH
YCJIOBYSME ¥ HOPMaMH, YCTAHORICHHBIMNI HA LIPSATDUSTHH.

KV\”DC 3aKaH"{KBacicCsl '[\'B?lﬂ1'[(‘I)I'Il('dU,l'iDi'!HblT\i M3AMCHOM.
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PA3JIEJL b XAPAKTEPHCTHEKA [TPODECCHOHAAIGHOR AEATEILHOCTU

Ob6o0uieuibIe TPYIOBDIE DY HIKHUM:

- MOHTK MUKDOMICKTPOHHBIX v3/leuitli 1 wiiemii PKT co cneitia tbHbIMH TPEDOBAHUSIMMU.

Tpyaossie dy i

- MOHTaIK MHMKPOIAEKTPOHN B i13reiH PR

- MOHT®K Mzde i PKT co cnenmu i isinin 1pedoBakinaii;

- NpOBEPKa HMPOMIBEAEHHOIO MOHTAKA NMKPONSKTPOHMHBIX wideauid u uw3deanit PKT co
CrIeHMAIbHLIMHY TPCOOBAH IS MU,

Topyvioswie selieveus:

- nadra GeckoprycHbix DPVLL B TOM HHCAC ¢ HPFNMEHEHHEV MRKPOCKOTIAL

- KpelIgHue M repMeTHzan i OecRepriveuny 2PH;

OUMCTKA M3 eari ¢ Deckopiiychbivy P o7 duocosbix 3arpsasserni;

- BLICOKOTOUHAA NAiTKa HMI-3IEMEHTOB € PASMEPOM CTOPOHLL KOPITVea MeHee | MM ¢ ITPHMEHEHHEM
MHKPOCKO[IA:

- MOHT23K afinaparyps ¢ colracHlesM TpeGosaniiid MITKpOaOHOIOIHUEecKO 3aUTLl. ONBITHLIX H
IKCACPUMEHTAILIBIX OCPA3UOR PAIHOVICKIPOHHON GiNaDATYP € PHUMEHCHHEN BLICOKOTOHHON RARKH. B
TOM YHCE ¢ IPHMEHCHHEM MHUKDOCKOIE, ONBITHLIN M YKCICPHMCHTA IbHLIN 00PA3LOB PAAHOIICKTPOHHON
annapaTyPsl BEICOKONR CAOKHOCTH 0 9CKM3AM i MPHHITATIHAI6HBIM DIEKTPHUECKHM CXEMAM!

- MACTPOHKA DPEWHMOB paloThl TENHOIOIHUGCKOrO 0D0PYIOBAHKS TIPH MOHTAKE ORbLITHBIN M
IRCTMIEPUMEHTAALHBIX 0OPA3LOB PUAHO LIEKTPOHHUW QiNapaTyphil

- BbIABICHHE AC(DEKTOB MOHTAKA. UN VE TPAHEHIHE L 2aMeHOM OT/ACABHBLIX 31EMEHTOB, HACTEH CXeMbI.

KB2THPRRABHOHEBIC XADARFEeDBUTHIH!

MonTakuik passediexkTponnoif annzparvpst b apubopos 6-1 paipua
AOGJIKEH 3HATEH:

- MEKTPHYUECKUE. TPHHLHITHAILHBIC ¥ MOHTHMHBIC CNEMBL OCODOH CIOIHOCTH;

- HA3HAUEHME. YCTPOHCTBO ¥ NPHHUHIE ASTICT 2 M3 MOHTHPYEMOT paiHOdNEKTPOHHON annapaTyphbl:

- BCC BHb! 1 TEXHOAOTHS BLINO TiHe Rt MOB TKABIX PACOT:

- OCHOBB! DASKTPOTEXHUKI M PUIMOTCNHUR M. (U TePHRATOBCACHMS!

- HA3HAMEHHME M KOHCTOYKIMA  Ofb!THEIX B OKCACPHMCHTAIBHLIX  00pa3uoB  MOHTUpPYEMOI
PaaMOIAEKTPOHHON aNmMapaTypbi;

- BHAbI AeMERKTOB MOHTMKA. METOIbI ki NOHCKA B alnaparype i ¢nocodnl yerpaHeia:

- BCE BMAbl H TEXHOJOIHSA Bbi(GOHE Hidn MVOHTaRHBIX padoT:

- BHbI ,13(])6[\"]'08 MOHTAMEA. METOIAb! WX VIOHCKA B anitapatype Cr1ocodw YCTPaHCHHAL



- VCTROHCTBO. NPHHIMI  GEHUTBHA M CUOCO0bE TIPHMEHEHHS GCO00 CROMHBIX IPHOOPOB K
WHCTPYMEHTOB /IS U3MCPE s, KOHTPONS TEAROIGEHUECKOT0 000PY 10BaHKWS.
JOAMEH YMLTh:

- BBINCAHATE BulCOROTOMHYIO  HaBxy  ulf-5ieMeHTOB, Oecxopliverslx BPHM ¢ npuMeHenuHem
MHUKPOCKONA;

~ BBITIOJIHATE OUMCTKY OT (PAiOcGahly 2alpasitenil OCCKOPIY CHBIX IEMEHTOB, B TOM ‘[HCie €
MPUMEHEHHEM TEXHOIOIHYLCROIO 6TOPY 10RBAHUS:

- BBINOJHATE MOHTAKHbie padoTel ¢ coOmowerney rpedosaiiit HTIL & sauwmre uHTerpaibHbix
MUKPOCXEM ki NOTYIPOBOAHMKOBBIX HPHOOPOE 0T L1411 HHECROTO WISKTPHHEC TBa:

- BBLIMOARETL KPEILICHHE H PEPMET 130110 DLCKOPTIIVEHBIX 3AEMEHTOR ¢ PHMEHEHHEM MUKPOLKOITA.

- BBINGANATL  MOMTAXNLIC pedorel ¢ cobmosenney  tpebosanud [T &k obecnevenmio
MUKPOOHOIONMUECKOM 3aLLUMTBL, K YEXHO IO AReCKoil vienie;

- BBIGOAHNTE TMOZFOTOBKY PAGOULTO MECTa, WMHCTPYAMEHTa B [HOMCIICHMH € KGHTPOJHPYEMOH
OUOHarpy3KOH B COUTBLTCIRHM C MMC IPYKLIESMHE:

- BBHIONHATL OTPA0OTKY MOHTRMKI Olin [HLIY B SKCNCPHMEHTAALHLIN 0OPA3HOE 10 31eKTPHUECKUM,
MOHTKHBLIM CXCHMAN € HPHMEHEHHEM BHICOROTOURUH Halii, B FGM HHCIE T IPHMEHEIHCM MUEPOCKONA.

- BBINOAHSTL MCHTAK ONBITHEIN M SKCHICPHMEHTATIbELIX 00Pa?LOB PAIHOIIEKTPOHHON aINapar pbl
BLICOKOH CIOMHOCTH 10 ICKHM3AM 1 NDHHIIA LBV SACKTPHUSCKMM CheMaM:

= BbIMOAHATE HACTPOUKY PEAHMOB FUXHOACTHYECKOro 000PY10BaHA [PH MOHTANKE OIbITHLIN H
IKCTIEPHUMEHTANLHBIX 00PA3L0B PRIHGINSKTPOHNOH Aannaparypbi:

- BBIMOAHATL  TEXHWUCCKOE  OOCIVIKHBUAHME 1 HACTDOMKY  PEAHMOR  TEXHOIOTCHYECKOIO
000OPY/A0BAHMSE TIPY MOHTAYKE OILITHLIX ¥ IRCTICPUMEH TR TbHLIX 00DAIOB PATHOINEKTPORHON annapary phbi;

- BBIMOQIHATL MOHTAKUBIE palors: ¢ cobmwictsient Tpeboramiil H Il K 2anure HHTErpanbHbix
MUKPOCXEM Y NMOAY HPOBOAHHKOBLIX HPACODOE O CTdTHHECKOIO HLICKTPHHUeCiBa;

- BBIIOAHSTE TPOBEPKY BLICOKOTOMHCH HailKM. KPENJIEHHA W IepPMETH3AUMH  UHI-31EMEHTOB,
OECKOPMYCHBIX 3JEMEHTOB € TIPHMEHESHUEN MIKPOCKCITL]

- BBLINMOAHATH MPOBEPKY KAUECTBA OUHCTHU WIACHIIN ¢ HHI-21EMEHTAMM ¢ Pa3MepOM CTOPOHSI
xopryca meHee 1 vy, Becxoprycibivi IPH or GnccospIX 3arpa3HeHHl ¢ NDHMEHEHHEM MUKPOCKOTIA:

- OOHapYAHBATL ACHEKTHL MOHTLRD M YVOrDAATL WX ¢ 3aMEHON OTEIbHbIX 3IEMEHTOB, YacTCH
CXEMbI ¢ HPHMCHEHHEM BCEX BUI0B TEXHOIOMHYCLROIG 000DV I0RAHHMS, U3MCPHTEIbHbIN IPUOOPOB;

- BBIIOMiHTE MOHTAKHbIE NUdOUTh! ¢ cofiiosenney TpeGoBaHb HTI K 3auiwTe HHTErpailbHbIX

MUKPOCXEM W NOIYTIPOBOIHHKOBERAX it]’.‘,‘l--'(':\,(\:ptﬂ OT CTATHHECRKOTIO DACKTPHUHECTRA.



PAIIAE 11 KANEHAAPHBIA YUELHLIT FPADUK

b

Yueluniit ro1 mummpacTes ¢ '3 wisaps. saKkanupacTtes 25 qexaOps, KaHHKYIb HE
(IPeAYCMOTPEHDI. PEXkIN 3aHATHH "1 C1y (ateicl (BKGI0UAS BCe Blidbi &y AMTOPHOR ¥ BHEAY THTOPHOMH
yvaeOHOH Harpy2xkj ¢ 08-10 qacor 10 17-00) sucos.

Pexcrrv 3amsmeuil persiaMeHIupy ¢icn UpaikoM npomsetenna sunsituit. Jlas Beex BHIlOB
ayJIUTOPHBIX 3aHSTHH AKAIEMHYECKHHE v VCTAHABIMBAUETCH IPONO.IKHTEILHOCTBIO 45 MHHVT.
[TepepbIBbI B 3aHATUAN OPFralg3VIorCs KA Uil UaC 11P0, I0PKE TEALHOCTHIO 3 MUAYT, SO0 Kaxable 1Ba
yaca yetaHapmHBuetcs 10 MmyUHL nepepbls. Boredennn yaeOHOro aHa  oOydarouimkaics
MPe10CTaBAACTCs OAHK ATHTE ILHLIE MePernis 4 O DIbING ¥ HHTARKS HPOICIUKHTEIbHOCTBIO HE MeHee
30 MEHYT. Bpesst peiociaBie s Nepepsiisor v X JIPOI0TARRTE IbHOCTL MOKET KOPPERTHPOBATHCS €
yderom pacrmcanns vaeOupx sangrni. | Ipe leasuay qonyvernmas yaeOhast HArpy3Ka ycTaHaBIHBae1Cs
He 0o.ee 8 aKaaeMIISCKUN JACOR 1 J{eHL.

[IponomEuTe ALHOC TS 0Dy YCHHS:
- 6 paspsi1 — 2 HedAe .
Brinyckro# KBaTHDHKALHORRLI 3K3AMER

- [10 3aBCPLICHKW M OG}"-IC:‘HHS{ G IPOrpaNiMe HORLHIICHLHS KBC‘!.’IHQ)I’IKE‘:LU":H.
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TEMA 1. OXPAHA TPVIA

Zagaun Oxpankl TPyAa. IPyioBoi xojcre. Fl3yucHue nHeTpyRUnE 0o oxpade TpyJa. Buabl
HHCTpyKTaxKedH. [lpaBuiia noBe 1eHus Ha TCHPITOPHE ¥ B LEXAX NPEATTPHSTHSL.

[TpoMpuriennas  capyrapus.  3aauu  ppovbiicicakoll  canuTapuu.  llpodeccuoHaibhble
3a00MEBAHMSL W 1IN OCHOBHBIE TPIHIHBL  IDOYNLIaKI KA (IPOPECChORANBHLIX 3200 1e8aHni. OCHOBHLIE
NPOPUIAKTUUECKHE W 3AIINTHBIS VMCPONPHATHA OT WIVMa i kL. CaHrTapiplc HOpMbl W TIpABHIIA (10
OrPaHMUEHHIIO INVMA HA TePPHTOPHSIN Y B HOMCHICHHAY 1POU3BOACTBCHHEIX MTpeTIpHITHS. JInunag

rurueHa. PaccienoBadye HecdacTHbIX cavyacs. AL TpaBMaTini3nma.

TEMA 2. QJEKTPOMATERPM A TOBE kL

e

CHEE
Ocropnbie  ¢pedens o0 SACKIPON3CISIACHABIY  Matepuaiax.  KoaccHdukauus
MOAYIPOBOIHUKOBLIX MATSPHATIORB. OCHOBHBIC O171M4dTeIblibie ocobernHocTH. llpocThie. CloEHbIE,
CTEK1000pa3Hbie HoaviIpoBo Ky, CoOCTRCIHbIC H IPHAMSCHbIE NOJIYITPOBOIHKMKH. PaBHOBECHLIC H
HEPABHOBECHhiE HOCHTE 1M 3APSId B fl0N HPOBO.LHHKAN. | {pIMEHEH e TTOTYLIPOBOIHUKOB.
DASKTPOIPORBORHOCTE 1OV LPOBOHUIKORLIN  Martepuaior,  CYLIHOCTE M MOHSTHE
MEKTPONPOBOAHOCTH  NCIAVIDPORCIHEKOBLN  vutepraios.  Kosatentibsie  cpasd. [Toaswxnocrts

3NEKTPOHOB. Kou HICRTRAaLHA HOCHYCICH 301 (d. RIEDI N UPHMECCH.

TEMA 4. 9FTEHKME YEPTEMEN 1 OXNEM
epTekY JleTalleil 1 cOopoUlibie septekii. TTOHSTUHS O HPOCKIUSX. TeXHAUCCKHE PHCYHOK.
Ceuenust. CBe/IEHHS O IPABUIES 1OCTPOCiis  olunadenus cedennit. rpaduyeckom 0003HaYeHMH
MATEPHATOB M OpaBril UX HAHCCEHnE #a aeprowe. Kpeudkauie cocauHenna. Buabl uiaemi u
KOHCTPYKTOPCKOH 1okvMeHTauuy. KoMuoHoska ueprewa. 2exusbl. opsiok uTenua cOopoUHOIo
gyeprewa. Texpuuecxue Tpefonadis Seprema Ha  deTatb. ¢OOpodHOro uepTexa. Pasmepbt H
O0DO3HAUCHHS Ha HEPTEHAN.
THILT 2AEKTPUMCCKHX CNCM 1 Ha colepawaiine. odsitae 00 siexrTprieckoil cxeme. Tuub
SICKTPHYECKIN CXSM. MIPAMCHICMBIN 1IN APOHZRO CTBE. PEMOHTE ¥ IKCILIY aTalLHH PEIHOYIEKTPOHHOM

annaparyphbi. VBJ'ICKT})HLICCKHC HapaMeTphl 20eMEHNTOBR CXeMbl.



o

TEMA 4. TEXHGAOMHUYECKKHH HPOUECC

[porsBoacTeH LA TPOUECE B 10 Yiuiibl. | eNHOJIOTHHECKH H poucee # ero daemenTsl. Buusr
TEXIOIOTHYECKHY ITPOLECCos. [eXHOIo HHetas loryMenTaus. Jpastia odopsienns 1 ropsiok
M3MCHEHHSA TEXHOMOPHUCCKOH JOKNMSHTHUINGL  [uNHOI0THaeeKas quchHilinAa.  Texnonorniecras

OCHAaCTKa.

CHLLMAILHBIH KY£C

TEMA 5. KOHTPOJABHO-MIMEPHTE i bdbhill HHOTPYMERT

CoxpaneHue eaurcTa Mep. KOHUEeBbIC ACpbl LiHbL M3MepeHe 0 KOHTPO b, DIeKTPOHHMbII
HHCTPYAEHT.

Haswauewne wu  yorpodersoe v aorewnapryis HEE-E-000, HHH-H-0.05,  IHLLE-E-0.01.
Mukpockor. Mrinomserp. Myastimerp, KOH-20 Vhicpdxarop vacororo tana MY, Peryamio-

3ybuarhlil neikatop MPE. Kasmbpu 1 acikue. sasiouense ¥ yetpodicrso. Hpaktnueckne paboTst 110

HU3MEPHTEIBHOMY UHCTPYMEHTY.

TEMA 6. PAAUOSJIEKTPOREIKA

JAAMORGIHBL H LICKTPHMUECKHC KO0 iy, OO1IBe CHe1eHua 00 VICKTPOCBsA3H 1 P IMOCBA3H.
Obuiast cyviMa passocksazn, Pacupocrpatctine pailioBo it { I IHHHLIX, KOPOTRUN. Y IhTPAKODOTKHX ).
[TaccuBHBIe  3meMeHTRI  COCPEIOTOUSHHBIN  paskroTexHBseckiy  uenel.  CocpeXoToueHHble
PAIHOTEXHHYCCKHE HETI: BOUSTAR. XapakTCPUCTIK, (JCHOBHDBIC YIEMCHTL PALHOTEXHHYECKHX Lelle.
Pe3ucropbl: KAACCHDHRALMA., OCHOBHLIC NUPLKISTHCTHRE. BU bl PC3HCTOPOB. MAPKUPOBKA, CXEMbI
PE3UCTOPOR. TPedOBaNys K RuIOOPY  DCIACTOPOB.  UPHUYMHEL  BOIEMKHOBEHHS W YCTpaHedue
HEUCNPABHOCTCH pesiictopos.  KOmiteHcaiops!  fHILL  MAPKMPOBRKA, OCHOBHBIE 11apaMeTpsl H
XAPAKTEPHCTHKH  KOHICHCATOPOR. [IPHUHHLL  BO3SHHKHOBSHMS W YCIpadeHHe HeucnpaBHocTeH
KOHACHCATOPOB. KaTVIRKH HHAVKTUBHOCTH ¥ IPOCCL I ONBEACASHRE. THIIbl. KOHCTPYKLIHS, OCHOBHbIE
WIRKTPHUECKIE [@PAMETPbE ¥ MY XapakTepac ik, rpedosaras K pbIOODY JApocceieH H KaTyuIek
WUHIYKTHBHOCTH, HMCHCTIPABHOCTE  KATVUICK  MHIVETHBHOCTH B Ipoccenei.  Tpancdopmaropst:
OTNPEACACHHE. HA3HAUSHNS, THIBL FOHCINYKIHY, OCLHOBHLIC HApaMeTPb! H XapakKTepHCTHKH CXEMbL,
TpeboBaHWs &  BRIOOPY  TPAHCPOUPMATOROE.  OCHOBHLIC  HCHCIPABHOCTH  TPaHCHOpPMaTOpOB.
KoMmyTaunounbic veTpoicTBa: HazHaMEHHE. KiacChHKai. KOHCTPVELHH,

[MoayopoBoARsKROBLIE  NrudOpb.  OCHOBNLIE  CRCACHHS O DOAVIIPOBOAMKMKAX. JHOTbI
ONPEISTHEHHE. KIALCHOHRKALMA. MAPKHPOBIKA. NAPEK ICPHCTHKN. IKCILIVATULIMOHHBIC CBOACTBA. CXCMbI

BKTIOYERHA, TipaBkila  OKChnavataidi.  [passueTopbl  (OWI0AAPHBIC.  HONAEBBIC),  THPUCTOPBL:

9



OFIPEICTTCHHE, KIACCHMHKALUMS. NAPUKICPUCTURY. SR VETAIMONHBIE CBOHCTBA, CXEMbI BKIIOYEHHUA.
NpaBAIa SKCIITYVETALMA OHIONSOHLIN 1PaHICTOPOE. THPHCTOPOE. ONTOYICK (POHHDLIC YCTPOHCTBA:
OMpeISIeHIC. KIACCHPUKALMSA. XAPARTCHHCTRKI. SKCILINATALHOINELIC CRONCTBa, CXEMB! BKIIOUEHHS.
APABUIE KCOAVATAIH. [ORSTHA MUHHATIOPH 241L:4M Pa, MO 31eKTPOHRoI annaparypst. Miuterpanbubie
MUKPOCNEMDBL: HAZHAUCHHA. KIACCHMUKALA. THILL [CNHOGOIHS W METOIb H3TOTOBIEHHSA. CXEMbI
MUKPOCNEM, O0JACTE  UPUMEHEHMY.  Tillh!  KOPUYCOH  \BIKDOCXEM.  Saulra M IepMeTH3aLHs

MHKPOIEMEHTOB. Mll!{pOMO,U:"\/’J]Cﬁ I} MHEDPOONSML HABHAUSHHC. OCHOBHBIC METOAL! FEPMETH3AL1LITH.

TEMA 7. QJEKTPOTEXHIKA

3i1eRT CRHE HQIH MOCTOSEHOIG [OKa. DICKTPHUSCKOS Mote. DIEMEHTbl 1EKTPHYECKOH
LECTIM. HX NapaMeIpbl § XAPaKTCPHC UKL, IiCerBE HIe W AKTHBHBIC NIEMCHThI WieKTPHUECKON Leru.
DJESMEHTB! CXEMbi NICKTPHUSCKCH el Beidh. V3ed. x0aTyp. UXCMbI 3aMRINEHUs! NISKTPHYECKHX
uenefi, CTpYKTYPHBIC Y [HPOCTBIC IASKIPHACCKAC CNCMDLL DI@KTPOIBIKYILAS Citla. J1eKTPUUCCROe
COTIPOTHBIICHHE. 3aRRCHMOLTE JTCKTPHYUCCKON G CONPOTHRISHASL OT TeMiepaTyphl. DICKTPUYECKas
ApoBOARMOCTL.  Pesnctop. Coelmicnue  pesuconon. Peanmbl padorbl  2ISKTPHUYECKOR  UENH:
XOMCAHBIA X0,  HOMHRAFLUBIEL  padouuil  KOGPOTKGIC  30MLIKARMS.  DHEPrHS # MOLIHOCTHL
TEKTPAUUECKOH 11eTTh. basiaiie MAWHOC ek

DIerrTpudeckiie UL iepeMenncro  roka. llonatHe o redeparopax NCPeMEHHOro  10Kd.
Monyaerue cunyveordaisnoi DAC. Obuiaa NapakvepucTrga Heleh HepeMeHioro Toka. AMIVIMTY A,
Neproi. 4actoTa. haza. HAudbHas ¢a3a CHllyCoaTLHOIO TOKA., DIeKTPHUECKas UENb: ¢ aKTHBHbIM
COTIPOTHBIESHHEM. € KATYIEONR Rii iy KTHBHOCTH (1L10a thIOH L, ¢ CMKOCTLI0. Pasuocts a3 Hanpsixelms
H TOKA.

DACKTPRUCCKHE MALIHAB! OCPSMEHHUTO i TOCTOSHHOMO TOXE, Y CTPOHCTRO. PEKUMbL PadOTbL
XapaKTEPUCTHKH.  PAZHOBWIMOCTA.  ACWHXPOHHLIC  Asirartend.  CHMHXPOHHBIE  I'EHEPATOPSLL
DNESKTPUUECKHC MAUiMHL! MOCTOSHHOTO TOKQ. YerpolicTBC. PEKHMbL PAdOTBI, XaPAKTEPUCTUKH.

Pa3HOBHIHOCTH
TEMA 8. CIHELMANBHAM TEXROJAOE Hsl MOHTAWHMIA P3AT

Opra‘r—msaunsi piiGOLI‘C}"t) MECTH MOHTANTRG. HOTCGTOBRE VIeMSH OB K { MOHTaNRY ((1)0]_)\101&1(2:1

ayxenne). Hasiane. Baarosanra @ repMet n3aiis coopoiHbly e HHL CTaTHYECKOE 3AEKTPUYECTBO.
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HPOMIBOIUTBEHHOE OBYUHEHNME

TEMA 9. HHCTPVYHTANW HA PABOHEM MELTLE
Mactpygmuporarde 12 palodes  Mecte 10 GCHOBHBIM - TpebopadusiM, INOPSAIKY H

MOCIEI0BATEABHOCTH COBCPLICHAS [CHCTBIIT & NDONSBOACTREHAOM IPOIIECCE.

TEMA 16, BEINICJIBEHME PABOT O HPODGECCHH MOHTAKITHEK POATMT 6 PASPHIA
BemonneHEe B COOTRETUTBHA © PEOOSAHITIMH TENHOIGIHYCCKHN NIPOLECCOB, MHCTPYKUMH,

TEXHUUECKHX YCA0BHIL 1181H0OB TPOBEICHI WICPAILKH W IPYIUX PerilaMenTUpYIOWnuX JOKYMEHTOB. a

TAKOKE COIOACHHE TeXHOIOVMYSCROH [11iCniili kbl 3akPeiIcHIC M COBEPIICHCTBOBAHKE HABLIKOB

paboTEL
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PA3JET v, YCIAOBHMH PEAJMBAL HPOTPAMMB] HOBBILIEHMWA
KBAJIMOUKALWHT

JI3g peainzauy HporpaMMul TOSLIIISHUS KBATHPUKALME TTPe;[YCMOTPEHbl yyeOnbIe
KaGHHeTLl, OCHAMIEHHBI LS IH3UPORANELN GOODYIOBAHHEM:

- Jiocka BHPOPMALKOHTHES:

- padouee MECTO TPEeriQiaBaTe. id:

- padoyee MeCTO Yuallerocs:

- 3KPAH HACTCHHDI:

- paboYHil CTOT MOBTAMHE KL,

- PACXOUHBIC MATEPH AL U1 OCHALICH S HPAKTHYSCKOro 00 VUSHN S AAaTa. KHIKOCTH 114

O6C3H\'HPMBEHMH l'iOBCle'IOCTCi'IL ROCH. AR 3G, CHTACTRY HadeCed s, vMaTCpHa bl 114 Mamxi.
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PAZAEA V. KOHTPGJIL ¥ OULHKA PEIVIBTATOR OCROEHWS NPOIPAMMDbI
NOBBIUEHWS KBATMPUKALRITHY

OueHKa KA4YecTBa OCROSHUS UDOINGMMb! HORBIISHHI KBRLIMOUKALKHY BICIIOYAET B ceds
TeKYIUMI KOHTPOAL 3HAHUT 0 HTOTOB: (0 G5 Toy A0 Uy dlate el

Tewymdi  KOHTPOML  DE3sVabrulos  GOVIHCCTSISE e HpelolaBareesM B npouecce
HNPOBEACHHS TEOPETHUCCKHX H IPakTHACCKAY. 30Hs Ui, B POPME KOHTPOILIBIX PadOT. TECTOB U 1P.

Hrorosas arrecraumns nposo1ites B pepse KBATHOUKALHOHHOIO IK3aMeHa. KOTOPbIH
BK.TIOYAET B 204 NPaKTHICCKVIO KBATHDHLALHOHIY KO paldoTy H MTPOBENKY TEOPETHUECKAX 3HAHNMI.
K UTOroBo# aTreCtailitd 01y CRSI0TCH JiHila, (PO ILHE COOTBESTCTBYWOILEE 00yUeHHC B
NOJIHOM QOBEAC T10 NIPOTPAMME HOBRIICHHS KRAH HHKALUR.

Hocste npoxosaenng o0yycHity i VCHULIHOA MTOrOBOH arrecraunu Bbl1a8TCa JOKYMCHT
VCTAHOBICHHOTO 0fpa3iia ¢ nNpHeBoeHHeM xpawiduraumn « MOHTAKHUK PaaHOITEKTPOHHOH

anmraparypbt 1 puboposy. 6 nazpsia.
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PAZTEE VIL FK3AMEHAMMOBHBIE BHRAL

KOHTPOLRO-OUECHOUHEIC CPEACT BE paspaloradbl A5 HPOBEACHHS if1OTOBOH aTTeC rauuHt
r

O0YHAKOUINXCA. OCBOHBIINX POIPAMMY APsPeCeHOalEHOIY OOVHEHIS (OAr0TOBKH). B (hopme

IK3aMELa 110 OHIETaM.

bRl N
I. Npakruaeckoe 2atanne «Honerossa nasibanga € pabore. JIviKene MEONORUIbHBIN U
OAMOAHIbHBIN IPOROANKKOR. NoHTWN PR IHOVISMEITOR KA THIATY 1O TEXHOIOTHH
MOKTAEA B OTBCPCTUS M 1O TEXHOIOIHH HOGBCDNHOCTHOIO MOHTAKEY

2. UTo Taroe CpeleTBO HiMEPED
3. Yro Taxoe KA IMOPORK CPSUCTR HANMCPLH
4. Kakofl BHA GHCTPVETAW 10 Onil, ApoRe Il ¢ PA0OTHHKOM. HaMPaB.IseMbIM 114

BBILIOBHENHIA PASORLIN PA0O T, HC CBATAHABLIN ¢ Ci'0 0083UHHOCTINH i
/’\(. COJR-CTAPY
OTIEEI ORI GTOBRKM 1 PASEBH i ViR TTEPCOHALA

1D SEI
I. Hpawtuueckoe 3a/@pie « HOJroroRKe nstb KA K padoTe. JIyikeHne MHOTOKIIbHLIN H
ORHOKCGHABILIY LPOBO IHEKOR, MOiTan 52, (H09ACKEHTOR HA NaTy [0 TENHOI0THY
MOHTEAA B UTEBEPCTYS ¥ IO 1SXHOAG HE TUBSPXAOC LHOTO MOH TA/KA).
Ipomieamise 8NGUHON KOH OB MU yepHaling HOESCPIa0Tes Mapkiposke. Kakue gaHbie
JOUKHDB ObITh H MIHKCTRS
3. UT0 HCTOABRYCTCA 135 3014 Ll 2 CSTPATibiLiN MERDOCXEN ¥ VT CBOLHHKOBBIX
npubopor
4. Kakolt siz HHCTPYKTAKA TOTKCH ObiTh ITHOBSICH ¢ pA0OTHUKOM [IPH HAPYILEHUY HM
Tpefosarnii oxpatisl Tpyaa
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2 =g
OUARI HOL4E OTORW & PAIBHTUA HEPCOHAJIA

BHUET N 3
1. Tpaxmudecwoe 3aauide ¢« o0 TORKE Has bHHKA K paooTe. JIVIKCHHE MHOIOKHIBHBIX H
OTHOKUIBHBIX HPOBO,IHHKOR. MOHTHIIK PALMODEEMCHTOR HA ATy [0 TEXHOJOTHH
MOHTAKSA B OTBEPCTHSE M 110 18XHEO.IOIHH HORSPXHOCTHOTO MOHTAKAY.

2. Kaxofi Mapgo#l MpHIIos MPOHIBCTUTCH MOHTAK 14T
3. Bbtcora NagHbiX COCMMHCHIN i Ao 11arol 100mkaa OblTh B lIpeseiax. ..
4. TpeBosanus OXpaHbl 1PYV.4A NEPEL HAMA IOM CMeh bl o

AG <()[il-(~(' FAP»
OTAETHOATOTOENH 1 PASBHMTHA HEPCOMHAJIA

hitjiET No 4
b, Ipaxruuecroe saaanuc «Hourorossa nasiisunxa & pabore. JyieHune MHOIOWKHILHBIX H
OAHOMUABLHLIX NPOBOAHITKOE. VIOHTRA DULHDBICMEHTUB Ha TUaTy 0 TEXHOI0THH
MOHTERE B OTBEPCTHS M ) TEXRhUIOH L HOBCPNHOCTHOTO MOtiTama».
BpeMst mafiky Kadoro Blso1R #i¢ SizK10 IPeBnilath. ..
BpeMs 10 HOCTHKCHUS MEKCHML L T0i 5POUHOCTH KJISSROM0 COLIMHCHUS 11PH

LOS I 3]

HCNIOIL30BAMHMMY KACH-1 ePMETHIKEG « J 1aCh L1-01»
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C PEALCTBR UH J.HB AY J T HO SBalli Vsl BO L,‘C'\’I/i J.')L:lGGTL!

—

(ox]

AU <OJR-UTAPS
OTJEH O OTORKH H ”A 3BHTHA HEPCOHATIA
BUEY No S
ITpaxirueckoe 3aanue « 1o wor08Ka linadskiks & padore. JlymKenue MHOrOKHIbHBIX H
OIHOMKKIABHLIX HPOBOIHAKOE. MuiiTuiK DIMO YICAEHTOB Ha MUiaTy 110 TEXHO!I0THH
MONTAKA B OTBSPCTHSL H IO TENHOIGTHH NOBEPNHOCTRGIO MOGHTAKAY.
[ipn aykernn BbiBOAOE Mughocy eyt nyioey HOC-01 reMiepat ypa MRaia nasibHHKa
AOJICHA OBITE. .
Ooag,rmpn&ume negepxuocteli 317 o CIewmALIN CKIACHBRHKIO INOKCHIAIBIMA K IeAMHA
{BK-9), nponzeoantes ¢ noMouisio.
Upr o0HApVIKEHMH NOAAPa LI TPHAHAKOB TODSHHS B 3JaHHI, HOMELIEHUN
(3IBIM.IEHHE. 3AITUN TapW. ITOBBINCHIIC TEMICPATYPhi BO3AYNA U Ap.) HEOBX0IUMO. ..

AO WONR-CTAPS
OTART HOArOTORK Y 1 PASBMTHM NEPCOCRATIA
BHALET Ne 6

[ipakinueckoe @aanne «Lloirs rossa Hadiisiika € padoie. JIV7ReHHe MHOPOIKHIBHBIX H
OAHONKMAIBLHBIX [IPOBONHAKOR, WOH WL Pa O ICMEHTOB L (179aTY 10 TEXHOJA0IHU
MOUTAKA R OTBEPCTHS M MO TEXHGIOUHH HOBEPNHOCTHOIO MOHTEKA.
Focie a0BaTeNsHOCTE OALpalitigl HOBUPNHGUTHOM MOHTEKA
MeToa KOHTPOIG. HCHOARSYCM B (D 8bis 51211 {ePeKTOB HAAHBIN coeduHenni
Kakol BH2 KHCTPYKTAKE A00K2H OblTh 1iPOBEICil ¢ PA0OTRUKOM. HAITPABIACMbIN Ul
BBITIOIHEHHS PA30BbLIX DAOCT. HE Cisstah by ¢ Cro o0si3aHHOC IV

ACH )/ el
OTAC NGATOTORRN Y PABBR TV TEPCOHAL

BIJIET No 7
{TpaKTHUECKOE 32 1@HNe 110170 (06sKE HAsibiHKa K padoTe. JIVIKeHie MHOTOKHIBILIX W |
OAHORWIBHBIN THPOROAHEHRKOB, *oran PALHOZISMENLTOB Ha N1aTty 1o TEXHOA0IMMA
MOHT&MNE 8 CTREPCTHAA H (1O TeXJioNG e li“»Bt“p‘(llt)C“'HOT'O MO TAWAY.
ﬂ,Oi’l}'Ci\ ICYCS AW 1adTh KOHTAK TR (O IRAGue (lu/l\l” Ke
Onepaumi 1O MOHLAXRSY [eL O IORT DUl OM it PaTYPbhl GO HLE BLITTOAHATRCSH B

Karoil BUi HHCY PDYKTAKE 10 KCH Obrils [IPOBEICH € }.“&16()'1’1’“41\"(){\1 OPH HApPYIICHWH KM

AQ «OaN-C AP

AL NOATOTOBKHM # PA3BHTHA HEPCOHANA ?

fHpaxTuyecikoe 3aaaune «Hogorossa nwtisiinca K padoie. Yy imeHHC MHOTOKHIILHBIX H
OJAHOWHABHLIX TPOBOIHHKOB. MOMI W/ DA THOICMEHTOB Ha 14Ty 110 TEXHOI01 HH
MOHTAAKZ B OTBEPCTUS K 110 TEXHONGTHA HOBEPXHOCTHOTO MOHTANKAN.

KOHCTpYRTHBHLIS HPEWMYIHCC TR i1DI HCHOAL3OBAIMA TOBEEXHOCTHO MOHTHPYEMBIX

1
&
N
=
4.
1
2.
2.
|
; COOTRETCTBUE € TPeOOBLHHMALA. ..
4
TpeboBanni ONPERLI TPy A4
|
i
i,
|
| 2
ATEMEHTOR
3.

JeficTBusi 15 OLPSICICHH S B OCTH FRITPUNCTDOM HenxpoMetpyieckiv BHMT-1
Tpebopanust OXpankl TPV L Hepe 1

1o

GHHTONT CMIE

AO UK

Al
QTHARHOINGTEORK L I PARSBWTII HIEPCOHATIA
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BT N O
{. Mpaxtruueckoe 3a1anme <100 T0sRd DML DIKG K padore. JIViKCHNE MHOUOKHIbHBIN 1
OAHCKN IbHBLIN IDOBOIHAKOBE, VoW TR pOITHOMLIZM2HTOR KO (LIATY 110 TCXHOIO0MHH

MOHTaXKd B OTREDCTHS W IO TEXDBOOGIAY TORBCPNHOC THOFYO MOHTAMWAY.

2. Jaupa Heols iKeno# HacTH WK bl HPOBC T, MOITHPVEMOTO B KOHTARTbE TPHUOOPHOH
; uacTy coeunTe s 2PM
i 3. oKV MEnT, B KOTOPOM OHMCIHG HA3IAHCHIIC L ICK TPOHHONO peid 181ropa
4. CpeicTsa AHAUBH LY ATLHOI Sl My B0 slieNs: =j's;.6(> . !

OTAET HOAT O \39'\ l‘ P A\ SBE T NEPCOHAUIA

Bl TR Ne 10
[. Tpaxktideckoe suaaie « HoaroToRis nasabiuka € padoTe. JIvikeie MHOTOKUILHBIX U
QIHOKM R BIN TIPOBO/ITHKGE, MOHTLAN DAIMOMICMEHTOR HA 11Ty 110 TEXHOI0THI
MOH famy & OTBEPC T # ¢ TeNiluae: b i ,;\)}itgﬁi\".:‘ug LEOTD MOH [Ra».
Pactropire b, HENQUnL s exbll 115 VI ICiais RIdr03aisiTioro NOKPLITH 1 Kie

La o

YeTpoeficTha, HPELHARNRUNEHHBIC 115 OUPCICICHMS TEOMETPHUCCKHEX HApaMeTpos
AeTaiell, HCHOIb3VEMBIC B TIDUGHABUICT EC P D3 CKIOOHION QnnapaTy pbi

4, Hpn OG!—I&py)ECHHPi froapa roid HPpdsHAGKOB FODEHHA B 3AAHHM. HOMCINEHH Y

i'\'pz’l'rep;m DREHICH GOy HORIMRIN s Itk M6 JAMETATNOHNLIM OH IETANM:
~-QUCHKS j"«(")"x‘fxli‘i'r(()))_) BHICTARIACTICSN 12 FCH0RRE TOMA0N0 H ITOHOES OTECTY Ha BOHPOC H

OTBCTa Ha JOTOTHUTCIbHLIC BOITPOCHL ﬂ’ﬂ TGN M B BTHBACTCH HE TOABKO DO BEM OTBETA, HO M VMCHHC

O6}-"1£IIOH1€FOCH !'I‘L‘,‘()(i)CCC'i".Ol'l'd."!b!-lO. GPIVMCH T LDGBALHG W3/ Iara rL Matepiisl HadCTPUPOBATL
TCOPCTHYCCKHUC BBiBO/ LI MDUMCPNMEE Ha VPO IR, “pl! H3OEHIIM MATepHalie TaANKe OUCHHWBACTCH
YMEHUC CTPOUTEL HOMHYCCROC VMO3AK HOHCHEC! VayTeIBASTCA TOHHOCTL J(eHeTBHI pH BbINHOAHCHWH
OPaKTHYCCKOrY 3ada i

-OlCHKA ‘-L(\"TXOpOHI()») BLICTABIACTCS NPK VCTOBMM (IDABIHIILHOIC OTBCTA Ha BOITPOC, HO ITPH

HEZHAUNTC IBbHBIX HETOYILOCTHX UTBETA. KOTOPLIC ‘)ﬁ_\ GIOULHCH BOCHOIUSCT, OTBEYAs HA

JOHOIHHTCIBHLIC BOTIDOCHL, HTO [IA3BOInCT BOCCTAUIOBHTL UCIOCTHYIO Kap THHY 0TBeral ACHCTBHSI HDH

BBRIMMOJHEHMH HPAKTHHCCKOTO 3Q0AHNRE SOHPOLORTL IO 1CH HEGOILELH M OTIMOKaM i,
=OlCI KO "(< NAOK! l“"'B'{)pi'i'ﬂ‘:_!b%l:““? UhEITARBIHCTCA DM YCITOBLIL B OCHOBHOM NPABHIILHOTIO

OTBETA HA& NOCTUBICHREBLIE BOIIPOCLI, HO HeeHocoOHOCTH 05}"1211011.15‘1‘0(.‘51 OTRBETHTDL HA TONO0HHM TCbHBIC

BOHNPOChI, HCHCTKOCTH OFBCTa. I‘-i{l‘l’x BEIOIAHCHME IPARTHYCCROS 3aaHHA HapyHICH QWIrOpHTM

BBINIOIHEHUS JCHCTRHI. HO DTO HE NOBIMANO 1 KOHLHH LI pe2vibTar.

-OlICHKA 2 {«ey MAOBATTBOPHATE. 1LiLO » ) BofCrasige1cs I'EH YCJHIOBHI HelTPaBHILHOTO OTBETA Ha

NOCTABIEHH b BOMPOC. 3@ HeCaMOCTTes reibHYIO DOANOTOBKY K OTBETY. MPAKTHYUECCKOE 3dJdHHE mmbo
HE Ha4daro, MO0 HE BLINOIHEHU Doy HATHACCHTH MIDOLHCHTOR AJINGPUTM .
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