[TPMJIOXXEHUE 2
MUWHUCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS
POCCHUIICKOU ®EJEPAITUN
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BaTEIHLHOE YUPEIKICHUE
BBICIIICTO 06pa30BaHI/IH
PSIBAHCKUI TOCYJAPCTBEHHBIN PAJITMOTEXHUYECKUIA
YHUBEPCUTET UMEHHU B.®. YTKUHA

Kadenpa panuoTrexHnueckux cucTem

METOJANYECKHUE MATEPUAJIbI
0 JUCIUILInHE (MOIYJIIO)

b1.B.12 «Paano/iokaunoHHbIe 00bEeKThl U OTPAKEHUSD)

Hampasnenue noaroroBku

11.05.01 «PaanodieKTpOHHBIE CUCTEMBI i KOMIUIEKCHD

HampasnenHocts (poduiib) moAroTOBKU

PagnoniaexrporHHas 60pr6a

YPpOBEHB MTOJATOTOBKH

CIICHUAJIUTET

[IporpammMa noaroToBKH

CIICHMaJIUTET

KBanudukanus BbIITyCKHUKA — HHKEHEP

®opma 00ydeHUsT — OUHast

Psszans 2024



PabGora cTryaenTa Ha JleKIMH

TosbkO ciymaTh JEKIHI0 M 3alUChIBATh 3 JIEGKTOPOM BCE, YTO OH T'OBOPHT, HEIOCTAaTOYHO. B
nmpouccce JICKOHMOHHOI'O 3aHATUA CTYACHT JOJDKCH BBIACIATE BaXHBIC MOMCHTBI, BBIBOJBI,
AHAJIM3UPOBATh OCHOBHBIC TONOKEHHS. [IpochaymiaHHBId MaTepuan JEKIMH CTYICHT OJDKEH
npopaborare. OT TOro, HacKOIbKO A(P(HEKTUBHO OH ATO CHETAeT, 3aBUCUT U MPOYHOCTH YCBOCHUS
3HaHU#, W, COOTBETCTBCHHO, KAa4YeCTBO BOCHPHUATHS TPEACTOAIICH JIEKIIMH, TaKk Kak OH Ooiee
1eJICHANpaBIeHHO OyzeT eé ciymiats. HeoOXoauM crcTeMaTHUeCKHid TPY/I B TEUCHUE BCETO CEMECTpa.

[Ipy HamucaHuM KOHCIIEKTA JIGKIIMH CIIEAYeT TPHUACPKUBATHCS CIAEAYIOMMX TPaBUI |
pPEKOMEH A,

1. KoHCHIEKT HYXHO 3amUCBhIBaTh «CBOMMH CIIOBAaMW» JIMIIb TIOCJIE TOTO, KakK H3JIaracMbli
JIEKTOPOM Te€3UC OYJEeT BaMH JTOCTYIIAH /10 KOHIIA U TTOHSAT.

2. Ilpu KOHCHIEKTUPOBAHUM CJIEIYET OTMEuYaTh HEMOHATHBIC, HA JAaHHOM »3Tale, MECTa;
3aMUCHIBATh T€ MOSCHEHUS JIEKTOPA, KOTOPBIE MOKAa3aJIMCh OCOOEHHO BaKHBIMH.

3. IIpu BeneHuH KOHCIIEKTa PEKOMEHAYETCS BECTH HYMEpAlMIO Pa3/eioB, riiaB, Gopmyn (B
clly4ae, €Clid JIEKTOp HE 3a0CTpsSET Ha 3TOM BHHMMAHHE); 3TO IO3BOJUT MHpPHU MOATOTOBKE K CHaye
HK3aMEHa HE 3ayTaThCs B CTPYKTYpPE JIEKIIMOHHOTO MaTepHaa.

4. PexoMenayercs B KaxJ0M OoJjiee WM MEHEe 3aKOHYEHHOM ITYHKTE BbIPAa3UTh CBOE MHEHUE,
KOMMEHTapHi, BBIBOJ.

[Tpu m3yueHus JEKIMOHHOTO MaTepuaja y CTyIeHTa MOTYyT BO3HHKHYTH BONpochl. C HUMH
cienyer oOpaTUThCs K MPEMOJaBaTEINO MMOCIIE JISKIUH.

B 3akmroueHme CICAYCT OTMETUTH, UYTO KOHCIICKT Ka)K,I[Hﬁ CTYACHT 3alMCBIBACTC JIMYHO JIA
ce0sl. HOBTOMY KOHCIICKT HaJ0 NUCaTh Tak, YTOOBI UM OBLIO y,ZLO6HO IOJB30BATHCA.

IToaroroBka K NPAKTUYICCKUM 3AHATUAM

B mpomecce ananm3a W pemieHUs 3a4a4  CTYJASHTHl PACIIUPSIIOT W YIUIYOJISIOT 3HAHWA,
MOJTYYEeHHBIC W3 JISKIIMOHHOI'O0 Kypca W y4eOHHMKOB. B mporecce pemieHust 3amad BhIpaOaTHIBAIOTCS
HABBIKU BBIYHUCIICHHH, paOOThl CO CIPaBOYHOW TUTEpaTypoid, TabnuiiamMu. Pemienue 3a1ay He TOIBKO
CIOCOOCTBYET 3aKpEIUICHHIO 3HAHWW M TPEHUPOBKE B TPUMEHEHUW H3Y4aeMbIX 3aKOHOB, HO U
dbopMupyeT O0COOBI CTUIIb YMCTBEHHOW JESATEIHHOCTH, OCOOBIM METOJ Moaxona K (U3HUYECKUM
SIBIICHHSIM.

B uacel camocrosTenbHOM paboOThl CTYIEHTHI JOJKHBI pelaTh 3aJayd, ¢ KOTOPBIMH OHH HE
YCHENIH PEIIUTh BO BPEMsS AYAUTOPHBIX 3aHATHH, U TE 3aJa4d, KOTOpbIE HE IOIYYUIUCH J0Ma.
OTCcyTCcTBHE CIEMIKM Ha TAaKUX 3aHATHAX (KOTOpas HEpeAKo ObIBaeT Ha Y4YeOHBIX 3aHATHAX H3-3a
HEeJ0CTaTKa BPEMEHH U HaIPsLKEHHOCTH paboyero miaHa) HECOMHEHHO JIOJKHO JaTh MOJIOKUTETbHBIN

s dexr.

Hecmotpss Ha pasnuume B BHAAX 3aJay, UX PEHICHHE MOXKHO IMPOBOIUTH IO CIEAYIOLIEMY
o0mieMy 1iaHy (HEKOTOpbIe MYHKTHI IJIaHA MOTYT BBIMAJaTh B HEKOTOPHIX KOHKPETHBIX CIydasx),
KOTOPBIM HaJ0 IPOAUKTOBATH CTY/IEHTaM:

1) Mpo4vYCeCTh BHUMATCIIbHO YCJIOBHC 3a/1a4U;
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2) MOCMOTpeThb, BCE JU TEPMUHBI B YCIOBHUAX 3aJaud M3BECTHBI U IOHSATHBI (€CIM YTO-TO
HESICHO, CleAyeT OOpaTUThCs K Y4E€OHMKY, MPOCMOTPETh pEIHICHUs MpeabIAYIIUX —3ajad,
IIOCOBETOBATHCS C MPETOAABATENIEM);

3) 3ammcaTh B COKpAalleHHOM BHJE YCIOBHE 3afadd (KOrJa BBEICHBI CTaHJapTHHIC
0003HayYeHHUs, Jierye BCIOMUHATh (DOPMYJIbI, CBS3BIBAIOILIME COOTBETCTBYIOLIME BEIUYMHBI, 4ETUE
BUJIHO, Ka-KH€ XapaKTEPUCTUKHU 33/1aHbl, BCE JIM OHH BBIPAXKEHBI B OJIHOW CHCTEME eTUHUII U T.1I.);

4) cnenatb 4epTEX, €CIU ITO HEOOXOAMMO (Ienas 4yepTEX, HY)KHO CTaparbCs MPEACTaBUTH
CUTYaIIMIO B HauboJiee 001eM BHIC);

5) 3anucath GOPMYIIBI Uil HAXOXK/JICHUS UCKOMBIX TTapaMeTpOB;

6) OLEHHUTHh TOJHOTY JaHHBIX IS HAXOXKICHUS HMCKOMBIX NapaMETPOB TI0 HW3BECTHBIM
dopMmysiaM, NMpu HEOOXOIUMOCTH 3alucaTh JOMNOIHUTEIbHBIE (DOPMYJIIBI, CBS3BIBAIOIIME H3BECTHBIC
napa-MeTpbl ¢ ICKOMBIMH;

7) HaliTH Bce TpeOyeMble TapaMeTphl;

8) MpoaHaIM3UPOBATh MOIYYEHHBIH OTBET, BBISICHUTh KaK U3MEHSAETCS UCKOMas BEIMUYMHA MIPU
U3MEHEHUHU JAPYrUX BEJIMYMH, GYHKIHEH KOTOPBIX OHA SABJISETCS, HCCIE0BATh NMPEAEIbHbIE CIIyYau.

HpI/IBeI[éHHaH IIOCJICJ0OBAaTCIIBHOCTD HCﬁCTBHﬁ IIpru pCHICHUH 3aaa4 YCBaAaWBACTCA CTyJACHTaMU,
KaK IIpaBujIo, B XOAC SaHHTI/II\/'I, KOrjga OHU Ha NPAKTUKC yGC)K,Z[aIOTCH B e€ I_IeJ'ICC006p3.3HOCTI/I.

IHoaroroBka K JiabopaTopHbIM padoTam

[Ipex e yeM NPUCTYNUTH K BBIOTHEHUIO SKCIIEPUMEHTA, CTYJCHTY HEOOXOJIMO BHUMATEIHHO
O3HAaKOMHUTCS C METOAMYECKHM ONUCaHHEeM J1abopaTopHO palOoTel. Meroauueckue OMMCaHUsS
colepaKar:

1) Ha3BaHue pabOTHI, €e 1eb;

2) mepeyeHb MpUOOPOB U MPUHAITIEKHOCTEH;
3) 3J1IeMEHTHI TEOPHH;

4) METOIMKY IIPOBEICHUS paOOTHI;

5) IOpsA0K BHITOTHEHHS paOOTHI;

6) 00paboTKy pe3yIbTaTOB U3MEPEHUN;

7) KOHTPOJBHBIE BOMPOCHI.

OcHOBHast yacTh BPEMEHH, BBIICJICHHAs! Ha BBINIOJIHEHUE JIAOOPAaTOPHOIM pabOTHI, 3aTpaunBaeTCs
Ha CaMOCTOSITENIbHYIO MOATOTOBKY. CTYIEHT JOJKEH MOHUMATh, YTO METOAMYECKOE OMHCAHUE — 3TO
TOJIBKO OCHOBA JJISl BBIITOJIHEHHs pabOThl, UTO HABBIKM 3KCIIEPUMEHTHPOBAHUS 3aBUCAT HE OT KauecTBa
OIMCaHMs, a OT OTHOILIEHUS CTy/IeHTa K paboTe 1 4To (hopManbHO, 6€3TyMHO MPO/IeIaHHbIe H3MEPEHUS
— 3TO MOTpay€HHOE BIYCTYIO BpeMs. [103ToM 3Tamy BhIIOMHEHUS paOOThI MPEALIECTBYET «IOMYCK K
pabore». DTOT 3Tanm HEOOXOAMM M IO TOW NpPUYMHE, YTO B JaOOPATOPHOM IPAKTUKYME YacTo
U3y4yaeTcs TEMBI, ellle He MPOYUTAaHHBIC Ha JIeKIuAX. [Ipexae yeM BBIOIHATH JIa0OpaTOpHYI0 padoTy
CTYIEHTY HE0O0XOOMMO pa30o0paTbCsi B YCTPOMCTBE YCTAaHOBKM WMJIM MakeTa WM O3HAKOMHTCS C
WCIIOJIb3YEMBIM IIAKETOM IMPHUKIAJHBIX MPOrpaMM IOPSAKE NPOBENCHUS WU3MEPEHMM, a TaKKe UMETh
IpeJCTaBICHUE O TOM, KaKHe pacyeTbl HeOOXOAUMO OyJIEeT POBECTH.

BeimonHeHne Kax10i U3 3alUIaHUPOBAHHBIX pabOT 3aKaHYMBACTCS MPEAOCTABICHHEM OTYETA.
TpeboBanuss k ¢QopMe u CcomepKaHHUIO OTYeTa TNPUBEICHBI B METOIMYECKHX YKa3aHUAX K
naboparopHbiM padotam. OTUeT 1Mo J1abopaTopHON paboTe CTYIEHT JOJDKEH Ha4aTh OQOPMIIATE eIle Ha
JTare MoJAroTOBKH K €€ BBIMOIHEHUIO. J{omycKasch K 1aboparopHoi pabore, KaXIblid CTYJICHT JODKEH
MPEJCTAaBUTh MPEINOIaBaTENI0 «3arO0TOBKY» OTYETa, COJEpKallylo: O(hOPMIICHHBIH TUTYIBbHBIN JIUCT,
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nenp paborel, NpuOOpPbl U INPHUHAUIEKHOCTH, ICKU3 SKCIEPUMEHTAIbHOIO MAKeTa, pPacueTHbIE
dopmynbl. UTOOBI C3KOHOMUTH BpeMs TMpU BBINOJHEHUHM pabOThl, PEKOMEHAYETCsS 3apaHee
HNOJArOTOBUTH U TAOJIUILY JUIS 3alIMCH PE3YJIbTATOB U3MEPEHUM.

[Tocne BbIMONHEHHS JAOOPAaTOpHON pPAaOOTHI  HEOOXOAMMO COTJacoBaTh MONy4YEHHBIE
Pe3yJbTaThl C IPENOIaBATEIIEM.

BaxHpIM 3TanmoM Takxke SBISETCS 3aliuTa JiaboparopHoil paboThl. B mporecce 3amuThi
CTYJCHT OTBEYaeT Ha BOIPOCH IMpErnojaBaTelisd, KacarolIHecs TEOPHH HW3Y4aeMOro SIBJICHUS,
KOMMEHTHPYET IOTYYCHHBIE B XO/€ pa0dOThl pe3yibTaThl. [Ipy MOATOTOBKE K 3amuTe J1abopaTopHOH
paboThl PEKOMEHIyeTCsl TI0Ih30BATHCS JOMOJHUTEILHON JTUTEPaTypor, CIUCOK KOTOPOW NMPHUBE/ICH B
METOJMYECKOM OMHCAHWM, & TAKXKE KOHCIEKTOM JeKIui. OT TOro, HaCKOJIBKO TIIATEIHHO CTYIEHT
TOTOBWJICS K 3alIUTe J1a00paTOpHOW pabOThl BO MHOIOM 3aBHCHUT W KOHEYHBIA pPE3yNbTaT €ro
o0ydeHHUS.

IToaroroBka K caave 3K3aMeHa

Ok3aMeH — (hopMa IPOMEKYyTOUHON MPOBEPKU 3HAHUMN, YMEHUH, HABBIKOB, CTEIICHU OCBOCHUS
JVCLUTIIINHBI.

I'maBHas 3amada dK3aMeHa COCTOMT B TOM, YTOOBI Yy CTYIEHTa M3 OTICIbHBIX CBEICHUH H
JieTanell CoCTaBUIIOCh MPECTaBICHHE 00 O0IIEM COJePKAHUU COOTBETCTBYIOIIEH AUCIUIUIMHEL, CTalla
MOHATHOM METO/MKa IMpelMeTa, ero cucrtema. ['oTOBSCh K 3K3aMeHy, CTYIEHT NMPUBOAUT B CHUCTEMY
3HAHMsI, TOyUYEHHBIC Ha JICKIHSIX, B TAOOpaTOpHsIX, HA MPAKTUYECKUX 3aHITHIX, pa3Oupaercs B TOM,
4YTO OCTAJIOCh HCMOHATHBIM, U TOrga u3ydacmas UM AUCHUIIJIMHA MOXCT OBITH BOCIIpUHATA B IOJHOM
o0BeMe ¢ TIPUCYIEH el CTPOrOCThIO M JIOTHYHOCTBIO, €€ MPAKTHIECKOW HAIPaBICHHOCTHIO.

OK3aMEHEI Jar0T BO3MOXHOCTb TaKKC BbIABUTb, YMCIOT JIM CTYACHTBI MCIIOJIbB30BATh
TEOPCTUUCCKUC 3HAHUSA TP PCIICHHUH IMPAKTUYCCKUX 3a7a4.

Ha sx3ameHe oneHnBaroTCA:

1) noHrMaHue U CTEeNeHb YCBOEHUS TEOPUH;

2) MeToaM4YecKas MOAr0TOBKa;

3) 3HaHue paKTUUECKOr0 MaTepuaa;

4) 3HAKOMCTBO C OCHOBHOW M JIOMOJHHUTEIBHO JIMTEPATYpOH, a TaKXKe C COBPEMECHHBIMH
NyONMHUKAIMSMHU 110 JaHHOMY KYpPCY;

5) yMeHHE TPUIOKHUTH TEOPHIO K TPAKTUKE, perarh (QU3NYeCKHe 3aladyd, MPaBHILHO
MIPOBOJUTH PACUETHI U T. 11.;

6) 3HaKOMCTBO C UCTOPHEH HayKu;

7) noruka, CTpyKTypa U CTUJIb OTBETA, YMEHHUE 3aIUIIATh BHIJIBUTAEMBIC ITOJT0KEHUS.

[ToaroroBka K 3K3aMeHy He JIOJKHA OIpaHUYMBATBHCS OCTJIBIM YTEHUEM JIEKIIMOHHBIX 3aIMCeH,
Jla’Ke, €CIM OHM BBIMOJIHEHBI MOJAPOOHO M aKKypaTHO. MEXaHWYeCKOro 3ayuyMBaHMs TaKXkKe CIeayeT
u30eraTb, MOCKOJBbKY €ro Heb3s Ha3BaTb YYEHUEM YK€ IIOTOMY, 4YTO OHO CO3JIa€T BHYTPEHHEE
COIPOTHUBIIEHHE KakoMy Obl TO HM OBLIO 3allOMMHAHHIO M, KOHEYHO YMEHbIIAeT MaMmsATh. boiee
HaJISKHBIA U 11es1eco00pa3Hblid MyTh — 3TO TIIATENbHAs CHUCTEMaTU3aIMs MaTepuaia Mpu BIyMYHBOM
MOBTOPEHHUH, 3allOMUHAHUU (OPMYJIUPOBOK, YCTAHOBJIEHMM BHYTPUIIPEJAMETHBIX CBsI3€l, YBS3Ke
Pa3IUYHBIX TEM U PA3/EIIOB, 3aKPEILUICHUH ITYTEM PEILLICHH 3a1ay.
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[lepen sx3ameHOM Ha3Hadaercss KoHCyhpTanus. llenb ee — parh OTBETHl Ha BOMNPOCHI,
BO3HUKIIUE B XOJI€ CaMOCTOSITENbHON MOATOTOBKU. 3JECh CTYACHT HMMEET MOJIHYI0 BO3MOXXHOCTh
NOJTYYUTh OTBET HA BCE HEACHBIE €My BONPOCHL. A JUIsI 3TOrO0 OH JOJDKEH mpopalboraTh [0
KOHCYJbTallUM Bech Kypc. Kpome Toro, mpemnopaBarenb OyaeT OTBeYaTh Ha BONPOCHI JAPYrUX
CTYIEHTOB, 4TO OyaeT Ais Bac MOBTOPEHHWEM M 3aKperuieHneM 3HaHui. W emie oueHb BaxxHOE
00CTOSITENTLCTBO: JIGKTOP Ha KOHCYJIBTAIlMH, KaK MPaBHUJIO, OOpallaeT BHUMaHUE Ha T€ Pa3Jielbl, MO
KOTOPBIM Ha HPEIBIIYIIMX AK3aMEHAaX OTBEThl ObUIM HEYJOBJIETBOPUTEIbHBIMHU, a TaKke (PUKCHpYyeT
BHHUMaHUeE Ha HauboJsee TPYIHBIX paslenax Kypca.

[InanupyiiTe TOATOTOBKY C TOYHOCTBIO JIO Yaca, YYHUTHIBAas Cpa3y HECKOJBKO (HaKTOpPOB:
HEOJHOPOJHOCTh MaTepHuaja M 3TaloB €ro npopaboTKu (HampuMmep, Ha MepBOHAYAIbHOE U3YyYEHHE Y
BaC yXOAMT Ooibllle BPEeMEHHU, YeM Ha MOBTOPEHHE), CBOM HMHIMBHUAYaJbHBIE CIOCOOHOCTH, PHUTMBI
NEeSTEIbHOCTH M TPUBBIUKM OpraHuzMa. YpesmepHas Qusnyeckas Harpyska Hapsaay ¢ oOOIUM
YTOMJIEHHUEM IIPUBEIET K CHIDKEHHIO TOHYCAa HHTEIUIEKTYyallbHOW JeaTelbHOCTH. PexkomeHayercs
JIeNlaTh TepepbIBbl B 3aHATHAX 4epe3 Kaxaple 50-60 muHyr Ha 10 munyr. Ilocme 3-4 wacos
YMCTBEHHOI'O TpyJa CJIELyeT cAellaTh 4acoBOW IepepbiB. [l COKpalleHUs BPEMEHH Ha BKJIIOUYEHHUE B
pabory wnenecooOpa3Ho pabouue Nepuonbl JenaTh Oosiee ATUTEIbHBIMH, pas3feiss BeCh JI€Hb
IPUMEPHO Ha TPU YacTH — C yTpa 0 obena, ¢ obena 10 yKUHA U ¢ YKUHA 10 cHa. Kaxaslit pabounit
nepuoj THS JOJDKEH 3aKaHYMBATBCS OTIBIXOM B BHJIE TNPOTYIKH, HEYTOMHUTEIBHOTO (PH3UYECKOTrO
TpyZa u T. II. Bpemst u Gopmbl OTzbIXa Takke MOANAIOTCA IUIAaHMPOBaHUIO. Paboras B ceCCHOHHOM
peKUMe, CTYAEHT MMEeT BO3MOXKHOCTb YBEIMYUTh BpeMs 3aHATUH C JeciaTu (Kak TpeOoBajioch B
CEMECTpe) 10 TPUHAALATH YaCOB B CYTKHU.

[ToaroToBKy K K3aMeHaM cielyeT HauMHaTh ¢ OOILIEro IUIAHUPOBAHMsI CBOEH JEATENbHOCTH B
ceccuto. C ompenenenusi ooObeMa MaTepuana, mojiexaniero npopadorke. Heodxoammo BHUMATENBEHO
CBEPUTH CBOW KOHCIIEKTHI C MPOTPaMMOM, YTOOBI YOCTUTHCS, BCE JIM Pa3/ieibl OTPAKEHBI B JICKIIHSIX.
OTcyTCTBYIOIIME TEMBI 3aKOHCIIEKTUPOBATh MO y4eOHHMKY. bomee mompoOHoe miaHMpoBaHHE Ha
Omxkaifimie JHU OyAeT TEepBBIM D3TallOM IOATOTOBKH K OYEpPEeJHOMY OJK3aMeHy. Bropoii srtan
IpeyCMaTpUBAaET CUCTEMHOE M3yUeHHE MaTephalia T0 JaHHOMY IMPEIMETY C 00s3aTeIbHON 3aIHChio
BCEX BBIKJIAJIOK, BBIBOAOB, opMyia. Ha TpeTbeM sTame - 3Tame 3akperuieHHsl — MOJE3HO YepeioBaTh
yIIIyOJI€HHOE MTOBTOPEHNE OCOOCHHO CII0KHBIX BOIPOCOB € OETJIBIM TOBTOPEHUEM BCETO MaTepuaa.

Onepatop 240 000 "Komnanus "TeHsop" ——
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