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1. MACHOPT MIPOT'PAMMBbBI YYEBHOM JIUCHUTIJIMHBI
OU3UKA

1.1. O01acTh NpUMEHEHHs POTrPaMMBbI

[Iporpamma  yuyeOHOM  JOUCLMIUIMHBI  SIBJIIETCS ~ YacTbl0 ~ OCHOBHOM
npodeccuoHanbHOM o0Opa3oBaTebHON  mporpamMmbl cooTBeTcTBHH ¢ DPI'OC
CIIO

09.02.01 Komnvromepuvle cucmemvl U KOMNIEKCbI

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOH MNpodeccHoOHATLHOM
o0pa3oBaTeIbHOI MPOTrPAMMBI:

JUCIMIUIMHA OTHOCUTCS K €CTECTBEHHOMY M OOIIEMYy €CTECTBEHHOHAYYHOMY
LUKITY.

1.3. Heaun u 3aga4m JUCHMILIMHBI — TPEOOBAHMS K pPe3yJIbTaTaM OCBOCHUSA
TUCHHUILVINHBI:

B pesynbrare ocBOeHUS AUCHUILIMHBI 00YUYaIOMUNACS JOJDKEH YMeTh:

- BJIaJICTh ~ OCHOBHBIMU  (DU3UYECKUMHU  TOHSTUAMH,  3aKOHAMH,
TEOpUSIMU; OMHUCHIBATH W TMOSICHATH (U3MYECKUE SIBJICHHUS, IPOLECCHI,
CBOWCTBAa OOBEKTOB, TMPUHLMIIBI  JEUCTBUS  OCHOBHBIX  TEXHHYECKHX
YCTPOMCTB;

- MPUMEHSTh 3HAHUS (PU3MYECKUX 3aKOHOB Ha MpakTUuke (A
penieHus 3aay);

- OPUMEHATh TEOPETUYECKUE 3HAHUSA BO BpPEMs YCTHOIO  WJIHU
NMCbMEHHOTO  OIpOCa, TECTHUPOBAHMS, PEUIEHUS] MPAKTUYECKUX  3a]a4y
Pa3JIMYHOTO THUIIA;

- MPUMEHSTh  MOJIy4eHHbIE  3HAHUS M1  OOBSICHEHUS  YCIOBUU
npoTekaHus (U3UYECKUX SIBJICHUM B TpUpPOJle U ISl MPUHSITUS
MPAKTUYECKUX PEUICHUH B IMOBCEIHEBHOW JKU3HU;

- BOCHPUHAMATh W HAa OCHOBE IIOJYYECHHBIX 3HAHUM CaMOCTOSITEIIBHO
aHanu3upoBarb HMH(popManuwo, coaepxaunryrocs B CMUM, HWHrephere,
HAy4YHO-IIOMYJIIPHBIX CTaThsX;

- MOJIb30BAaThCSl M3MEPUTENIbHBIMU TPUOOpaMu, H3MEPSITh (PU3UUYECKUE
BEJIMYMHBI, 00pabaThiBaTh HKCIIEPUMEHTAIbHBIC JaHHbIE (TPEICTABISATh C
MOMOIIbI0 Tabyull, TPadUKOB, BBIIBISATH IMIUPUUYECKYIO 3aBUCUMOCTH);

- BbIpaXkaTh BeauuuHbl B enuHunax CH, BbIOMpaTh WM BBIBOJIUTH
dbopMyiny ST HAaXOXKJIEHUS ~ HEU3BECTHOW  BEJIMYMHBI,  BBINOJHATH
COOTBETCTBYIOIIME MAaTEMaTHUYECKHUE JICWCTBHS W ONEpAlUU;

- UCII0JIb30BATh npUOOPETEHHBIE 3HaHUsA " YMEHHUS B
npoeCCUOHATBHON NESITEIbHOCTH U OBITY;

B PE3YJIbTAaTC OCBOCHUA TUCHUIIINHDBI 06y11a10111m”1051 JOJDKCH 3HATh:
- OCHOBHBIC CI)YHI[aMeHTaJIBHBIe CI)I/ISI/I‘-IGCKI/IC TCOPUH, THUITIOTEC3bI,
3aKOHBbI, ABJICHUA,



- BaXHEHIIME  OTKpbITUS B oOjacTM  (QU3MKH,  OKa3aBIlIue
ONpEEIISIONIee BIMSIHUE Ha Pa3BUTUE TEXHUKU U TEXHOJOTUM, METOMIbI
HAYYHOTO TO3HAHUS TPUPOIBL;
- OCHOBHBbIC (DU3UYECKHE BEIMYUHBI W MX EJUHULIBI U3MEPEHUS B
MexayHapoaHou cucrteme CU;

1.4. PexomenayeMoe KOJHYECTBO YacOB Ha OCBOCHHE IPOrpaMMbl
AUCHUILIUHBI:

MaKCUMaJIbHOW y4yeOHOM Harpy3Kku oOy4varomierocsi_ 263  4yacoB, B TOM YHCIIE:
o0s13aTebHOM ayIUTOPHON yueOHOM Harpy3ku oOyyvatomierocs _ 175 4acos;
CaMOCTOSTENIbHOU paboThl oOyyaromerocs _ 88  4acos.

1.5. Pe3yabTaThl O0CBOCHHS NPOrpaMMbl y4eOHOM AMCUMILNIMHBI.
Pe3ynpTaroM OCBOEHMS NOpOrpaMMbl  y4E€OHOM  JUCLUUIUIMHBI  SIBJISETCA

OBJIaJICHHE OOY4YarOUMMUCS:

1. o0muvu komnereHuusimu (OK):

Kon HaumenoBaHue pesynbraTta 00yudeHUs

OK 1. -IloHuMath CyIIHOCTh ¥ COMAIBHYIO 3HAUUMOCTh CBOEH Oyaymiei mpodeccun,
MPOSIBIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. - Opranu3oBbIBaTh CBOIO JESITEIBHOCTb, BEIOMPATh TUIIOBBIE METO/BI U CIIOCOOBI
pelieHns NpogecCHOHANBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTHBHOCTH M Ka4eCTBO.

OK 3. - HpI/IHI/IMaTB PeICHUA a4 B CTAHJAAPTHBIX U HCCTAHJIAPTHBIX CUTYAlUAX U HCCTH 3a
HHUX OTBCTCTBCHHOCTbD.

OK 4. - OcymecTBisaTh NOMCK HHPOPMALIMK HEOOXOAUMOU [Tl 2PPEKTUBHOTO PEIICHUS
npoeccCUOHaNbHBIX 3a/1a4, MPO(ECCUOHATBHOTO U INYHOCTHOTO Pa3BUTHSI.

OK 5. - Ucnonp3oBarh HHPOPMAIIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHUU B
Npo(eCCUOHANBHON AESTENbHOCTH.

OK 8. - CamocTosITenbHO ONpeAesITh 3aauu MPohecCHOHATBFHOTO 1 JIMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCS CaMOOOPa30BaHMEM, OCO3HAHHO TUIAHUPOBAThH MOBBIILICHUE
KBTU(DUKAIIHH.

2. nmpodeccuonaabubiMu kKoMmnerenuusamMu (I1K):

Kon HaumenoBanue pesynbraTta 00yudeHUs

[IK 1.1. - BeimonHATh TpeOOBaHMS TEXHUYECKOTO 3a/laHUs Ha MPOEKTHPOBAHUE IH(POBBIX
YCTPOMCTB.

[IK 1.2. - Pa3pabaTbiBaTh CXeMbl IU(DPOBBIX YCTPOUCTB HA OCHOBE HHTETPATILHBIX CXEM
pa3IM4HON CTENEHU UHTErPaliu.

[IK 1.3. - Mcnonb30Barh cpecTBa U METO/Ibl aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS IIPU
pa3paboTke HU(POBBIX YCTPOUCTB.

2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM IUCHUILIMHBI



2.1. O0beM yyeOHOH AMCUMINIMHBI H BUABI Y4eOHOU padoThI

Bun yueOHou padoTsl Oovem
uacos
MaxkcuMajbHasi yyeOHasi Harpy3Ka (Bcero) 263
Oobs3aTesibHAS AYAUTOPHAs YueOHAsi HArpy3Ka (Bcero) 175
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHATUSA 103
1ab0paTOpHBIE 3aHSITUS -
NPAKTUYECKUE 3AHSITUS 72
CEMUHAPCKUE 3aHATHUS -
KOHTPOJIbHBIE pa0dOThI 2
CamocrosiTeqibHasi padora o0y4yawerocs (Bcero) 88
B TOM YUCJIE!
paboTa ¢ KOHCHEKTOM; 12
BBITIOJIHEHUE WHAWBUIYAJIbHBIX 3alaHUil; 12
BBIIIOJIHCHUE JOMAIIHUX 3aJlaHuM; 15
pelIeHNEe 3a/ad; 15
IIPE3CHTAllUH; 5
COOOIIIECHNUS, 5
COCTaBJICHUE OIIOPHBIX KOHCIIEKTOB; 15
3aII0JIHCHUE TaOJIHIT; 6
IIOCTAHOBKA U NPOBEJIECHUE HKCIIEPUMEHTOB; -
pa3JINYHbIE BUABI CXEM; 6

Hmozcosas ammecmayus 6 popme
1 cemecmp — koumponvHas paboma;
2 cemecmp — IK3AMEH,
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3. YCJIOBUA PEAJIM3ALIIUUA ITPOTI'PAMMBI INCIIAITINHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
olecre4eHH 10

Peanuzauus nporpamMMbl JUCUUIUIMHBI TpeOyeT Haauuusl y4yeOHOro KaOuHeTa
¢u3uky; nadoparopuu (HU3UKU.

O6opynoBaHue y4eOHOr0 KaOMHeTa:

— TI0CaJ0OYHbIE MECTa MO KOJMYECTBY OOYHAIOIIMXCS;

— pabodee MeCTO NpenojaBaTelis;

— JIOCKa;

— CTEHJBbl, IJIaKaThl, TaOJIUIBl MO TeMaM Y4EOHOW AUCIUILINHBI;

— MeOenp W wWKapbpl I COXpPaHEHMs  JONOJHUTENIBHOW, Yy4eOHo-
METOAMYECKOW  JuTeparypbl 10  (Qu3uke, y4eOHO-METOJAMYECKOIO
KOMILJIEKCa MpeIMETa;

TexHuueckue cpeacTBa oOy4eHus:

— MYJIBTUMEINMHBIA ITPOEKTOD;

— DKpaH;

O6opynoBanue 1adopaTopuu U paboUnx MeCT J1a0OpaTOPHUU:

— oOopynoBaHue Ui MPOBEIEHMs IJIAHOBBIX J1a0OPATOPHBIX padoT,
JE€MOHCTPALIMOHHBIX 3KCIEPUMEHTOB, MPAKTUYECKUX PAOOT.

3.2. UudopmanmonHoe odecnevyeHne 00y4eHust

Ilepeyens  pexkoMeHAyeMbIX  Y4eOHbIX  H3AaHUI, TONOJHHUTEIbHOH
JINTEPATyPHhI

OCHOBHbBIE HCTOYHUKH:

1. Msxkumes I'. 4., bByxoBueB b. b., Corckuit H. H., pen. IlapdentreBa H. A.
Ouznka: YueOnuk miga 10 ki, obuieoOpazoBaTeNbHBIX Opranusnuii. M.:
IIpocsemenne, 2014.

2. Msxkumes I'. 4., Byxoeues b. b., Uapyrun B. M.; pen. IlappentreBa H. A.
Oduznka: YueOnuk g 11 k1. obmieoOpazoBaTeNbHBIX OpraHu3nuii. M.:
[Ipocsemenne, 2014.

JIOTIOJTHUTENIbHBIC UCTOYHUKH:

1. Kabapnuu O. @., pen. [lunckuit A. A. @usuka: yueOHuk s 10 k1. YueOHuk
s 10 xi1. o0meoOpa3oBaTenbHbIX opranusnuii. M.: [Ipocsemenne, 2014.

2. Kabapnun O. @., pen. [Tunckuit A. A. @usuka: yueOHuk ais 11 k1. YueOuuk
st 11 ki1, o0meo6pazoBarensHbix opranusnuii. M.: [Ipocsemenune, 2014.

3. Jmurpuena B. ®. ®usuka 1 npodeccuid U CrieUanbHOCTEN TEXHUYECKOTO
npodwist: yueOHHUK i CTYAEHTOB 00111€00pa30BaTeNbHbIX YUPEKACHUIN
CIIO. M.:N3natenbckuil EeHTp «Akagemusi», 2013,

4. Tpodumona T. U., @upcoB A. B. 3agaun no dusuke: yued. nocodue. — M.,
2012.

5. I'magxoBa P. A., KocopykoBa A. JI. 3agaun m Bompochkl no ¢gusuke — M.:
®dusmataut, 2010.

6. PemvxeBnu A. II. ®usuka. 3Bamaunumk. 10-11 xin. Ilocobme s
00111e00pazoBaTenbHbIX Yupexkaenuit — M.: [Ipoda, 2013.




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

JTUCHUTLIAHBI

KOHTpOJIb H OIEHKA pCE3YyJIbTaTOB OCBOCHHA JUCHUIINIMHBI OCYIICCTBIIACTCA

mperogaBaTciicM B

nporecce  IMPOBEACHUS

MPaKTUICCKUX

3aHITAA U

1a00paTOpHBIX PAOOT, TECTUPOBAHHUA, a TAKXKE BBIINOJHEHUS OOYYArOUIUMUCS
VHMBUYQJIbHBIX 3aJaHUH, IPOEKTOB, UCCIIECJOBAHUMN.

GU3UKK B AEPHOM
JHEPreTHKE, JIA3EPOB;

— HCHOJNb30BaTh (hU3HYECKyIO
TEPMHHOJIOTHIO U CHMBOJIHUKY;
— BOCIpPUHMMATh M Ha
OCHOBE IIOJIyYCHHBIX 3HAHUU
CaMOCTOSITEIIBHO aHAIU3UPOBATh
UH(pOPMAIUIO, COAECPIKAIILYIOCS
B CMMU, UnutepuHete, HayuHO-
HOMYJIAPHBIX CTaThsX;

—  HCIIOJIB30BAaTh
NpUOOPETEHHbIE 3HAHUS U
YMEHUS B INPAKTUYECKOU
IIOBCEOHEBHOM >KU3HU: IS
obecrieueHus1 6e30MacHOCTH

— BBIIOJHIET Pa3HOOOpa3HbIE
NpaKTUYECKUe NeHCTBUS,
CIIy’)Kalllue OCHOBOHW JuIs
YMCTBEHHOH NesSTelNbHOCTH;
— TIOBBIIIAECT CBOH
VHTEJUVIEKTYaJIbHbIN YPOBEHB;
— TIOHMMAaeT 3JIEMEHTapHbIE
— TIPOLECCHI OKPY’KAIOIIEro
MUDA;

Pe3yabTathl
Pe3yabTaThl 00yueHus ocBoeHm
(OCBOEHHBIC yMEHHS, YCBOCHHbIC JHARNS) OcHoBHbIE NMOKAa3aTeJIN OLIEHKH pe3yJibTara NporpamMmel
yueOHoit
JUCHUIIINHBI
B pe3ynpTaTe 0OCBOCHUS UCLMITINHBI — BOCIPOU3BOIUT (hU3MYECKUe
00yJarOIIHIICS JTOKEH YMETh: 3aKOHBI, SIBJICHUSA, MPOIECCHI; OK 1.
— OIUCHIBATh M TOSICHATH — omnuchIBaeT (hu3HuecKue
¢dusnueckue SBICHUA, O00BEKTHI,
IPOIIECCHI, CBOWCTBA OOBEKTOB, NPUYUHBI U3MEHEHUS] COCTOSHUS OK 2.
NPUHIUIBI 1eHCTBUS OCHOBHBIX ¢u3nyecknx OOBEKTOB, MX
TEXHHUYECKUX YCTPOUCTB; B3aUMOJICHCTBHSA, NPUYHMHHO-
— TNPUMEHATh 3HAHUS CJIEJICTBEHHBIE CBSI3U MEXKAY OK 3.
¢u3HUECKNX 3aKOHOB Ha busnuecKkuMu 00bEKTaMH;
NpaKkTUKe (A pelIeHHUs — BOCIPHUHUMAET U BBIJIEISAET
3amay); bopMyIIBl I pelIeHUs OK 4.
— TPUMEHATh TEOPEeTHYECKHe MOCTaBJICHHBIX 3a]1a4;
3HaHUS BO BpPEMsI YCTHOIO WJIU — pelaeT THIOBbIE 3a1ayH,
IIMCBMEHHOT'O OIpoCa, YCIIOBUSL KOTOPBIX COAEpIKAT OKS.
TECTUPOBAHUS, PEIICHUS rpaduku, TaOIUIBI, CXEMBI,
NpaKTUYECKUX 3ajay PUCYHKH C HCHOJB30BaHUEM
pasIU4HOrO THIIA; dopmyi, mpaBui, 3aKOHOB, OK 8.
— TPUBOAWUTH MPHUMEPHI IPHUHLUIIOB;
IPaKTUYECKOTO NPUMEHEHUS HaOmoaeT (u3nyYecKue sIBICHUS
(bU3HYECKNX 3aKOHOB: U TIPOBEPSET SMIIUPUYECKHU IK 1.1.
MEXaHHUKH, TEPMOJWHAMUKU U 3aBHCUMOCTH MEX1y (HhU3UUECKUMU
ANIEKTPOJMHAMUKY B BEJIMYMHAMU U COOTBETCTBHE C
DHEPIEeTHUKE; PA3IMYHbIX BHUJIOB UHCTPYKLHEH (yKa3aHUIMH); IK 1.2.
AJIEKTPOMATHUTHBIX HM3TyYeHHUN — HaXOJUT W UIMPOKO
JUI pa3BUTHS Pajavo U UCTIOJB3YET
TEJIEKOMMYHHUKALMK, KBAaHTOBOMN bu3ruecKuii MaTepuai; K 1.3.
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KHU3HEEATCILHOCTH B
nporecce UCMOIb30BaHMs
TPAHCIIOPTHBIX CPE/ICTB,
OBITOBBIX AJIEKTPONPHOOPOB,
CPE/ICTB pajuo- H

TeHeKOMMYHHKaHHOHHOﬁ CBs3U,

—  IOJIB30BaThCS
U3MEPUTEIBHBIME TIPUOOpaMH,
U3MepATh (puzndeckue
BEJINYMHBI, 00pabaThIBaTh
9KCIIEPUMEHTANIbHbIE JIaHHbIE
(mpeacTaBIATh C TOMOLIBIO
Tabmui, rpadukoB, BBISBISATH
AMIUPUYECKYIO 3aBUCUMOCTb);
—  BBIP@XaTb BEJIMYUHBI B
equaunax CU, BwIOMpath nim
BBIBOJUTH (YOPMYILY JUIst
HaXOXICHUS HEU3BECTHOM
BEJINYMHBI, BBITOTHSITD
COOTBETCTBYIOILNE
MaTeMaTHYeCKUe AEHCTBUS U
olepaum;

—  CaMOCTOSITENIBHO H3y4aTb
auteparypy no ¢usuke u
IPUMEHSATh €€;

— B pe3synbrare ocBoeHus
JUCLUIUIMHBI 00y4Jaromuics
JIOJDKEH 3HATh:

—  OCHOBHBIE
dbyHIaMEHTAIbHBIC (U3HYECKHE
TEOPHH, TUIMOTE3bl, 3AKOHBI,
SIBIICHHS,

— BaKHEHUIIWE OTKPBHITUSA B
obyacTi (U3UKH, OKa3aBIIUE
OIpeIeIIAIONIee BINSHUE Ha
pa3BUTHE TEXHUKHU U
TEXHOJIOTHH, METOJIbl HAY4HOTO
NO3HaHUS TPUPOJIBI,

— OCHOBHbIE (hU3HYECKHE
BEJIMYMHBI U HUX E€AUHULIBI
U3MEpPEHUs1 B MEXKIYHapOIHOU
cucteme CU;

11




