[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)

Bb1.B.03 «Caoxubie curaajasl B PJI u PH»

Hampasnenue noaroroBku

11.04.01 PaguorexHuka

HampasnenHocts (poduiib) moAroTOBKU

PagnoTeXHUYECKME CUCTEMBbI JIOKAIIWMM, HABUTALMM U PAIMO3JICKTPOHHOM 6ODI>6I)I

YPpOBEHB MTOATOTOBKH

MarucTpartrypa

[IporpammMa noaroToBKH

AKaJCMHNYCCKAd Marucrparypa

KBanndukanus BbITYCKHUKA — MArUCTP

®opma 00ydeHUsI — OUHAsl, OUHO-3a04YHAas

Psazaun 2024



PabGora cTryaenTa Ha JleKIMH

TosbkO ciymaTh JEKIHIO ¥ 3alMChIBATh 3a JIGKTOPOM BCE, YTO OH TOBOPHUT, HEJAOCTaTOYHO. B
nmpouccce JICKOHMOHHOI'O 3aHATHUA CTYACHT OOJDKCH BBIACIIATH BaXXHBIC MOMCHTBI, BBIBOJBI,
AHAJIM3UPOBATh OCHOBHBIC TONOKEHHS. [IpochaymiaHHBId MaTepuan JEKIMH CTYICHT OJDKEH
npopaborare. OT TOro, HacKOIbKO A(P(HEKTUBHO OH ATO CHEIACT, 3aBUCUT U MPOYHOCTH YCBOCHUS
3HaHW#, W, COOTBETCTBCHHO, Ka4eCTBO BOCIPHUATHS TMPEACTOSINEH JCKI[MK, TaK Kak OH OoJjee
1eJICHANpaBIeHHO OyzeT eé ciymiats. HeoOXoauM crcTeMaTHUeCKHid TPY/I B TEUCHUE BCETO CEMECTpa.

[Ipy HamucaHuM KOHCIIEKTA JIGKIIMH CIIEAYeT TPHUACPKUBATHCS CIAEAYIOMMX TPaBUI |
pPEKOMEHJaIU.

1. KoHCHIEKT HYXHO 3amUCBhIBATh «CBOMMH CIIOBAaMW» JIMIIb TOCJTE TOr0, KaK H3JIaracMbIi
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 MOKA3aJIMCh OCOOEHHO BaKHBIMH.

3. IIpu BegeHMM KOHCIIEKTa PEKOMEHAYETCS BECTH HYMEpalHio pas3jieioB, riaB, ¢opmyn (B
clly4ae, €Clid JIEKTOp HE 3a0CTpsSET Ha 3TOM BHHMMAHHE); 3TO IO3BOJUT MHpPHU MOATOTOBKE K CHaye
9K3aMEHa He 3aIyTaThCs B CTPYKTYpE JIEKIIMOHHOIO MaTepHara.

4. PexoMenayeTcsi B KakJ10M OoJiee WM MEHEe 3aKOHUEHHOM IYHKTE BBIPa3UTh CBOE MHEHHE,
KOMMEHTapHi, BBIBOJ.

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

B 3akmroueHme CICAYET OTMCTUTH, YTO KOHCIICKT Ka}K,Z[Hﬁ CTYACHT 3allMCbIBACTC JIMYHO IJId
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'O Kypca W y4eOHHMKOB. B mporecce pemieHus 3a1ad BbIpaOaThIBAIOTCS
HABBIKU BBIYHUCIICHHH, paOOThl CO CIPaBOYHOW TUTEpaTypoid, TabnuiiamMu. Pemienue 3a1ay He TOIBKO
CIOCOOCTBYET 3aKpEIUICHHIO 3HAHWW M TPEHUPOBKE B TPUMEHEHUW H3Y4aeMbIX 3aKOHOB, HO U
dbopMUpYET OCOOBI CTUIIb YMCTBEHHOM JESATEIHHOCTH, OCOOBIH METOA Mojaxoja K (pu3nyecKkum
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 CIENIKM HAa TaKMX 3aHATHAX (KOTOpas HEpeAKO ObIBAaeT Ha YYEOHBIX 3aHATHUSAX 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 (HEKOTOpbI€ MYHKTHI MJIaHA MOTYT BBINAJaTh B HEKOTOPHIX KOHKPETHBIX CIy4asix),
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, CleyeT oOpaTuThCs K Y4eOHHMKY, HPOCMOTPETbh pEUICHUs NpeAbLAYIIUX 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€ XapaKTePUCTUKH 33/1aHbl, BCE JIM OHHU BBIPAXKEHBI B OJTHON CHCTEME €JMHHUIL U T.11.);

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 JAaHHBIX IS HAXOXICHUS MCKOMBIX I1apaMETPOB IO H3BECTHBIM
dopMmysiaM, NMpu HEOOXOIUMOCTH 3alucaTh JOMNOIHUTEIbHBIE (DOPMYJIIBI, CBS3BIBAIOIIME H3BECTHBIC
napa-MeTpbl ¢ ICKOMBIMH;

7) HaliTH Bce TpeOyeMble TapaMeTphl;

8) MpoaHaIM3UPOBATh MOIYUEHHBIH OTBET, BBISICHUTh KaK U3MEHSETCS MCKOMasl BEJIMYMHA MU
U3MEHEHUH JPYrUX BEJIMYMH, QYHKIMEH KOTOPBIX OHA SABJISETCS, UCCIEN0BATh MPEAEIbHbIE CIIyYau.

HpI/IBeI[éHHaH IIOCJICJ0OBAaTCIIBHOCTD HGfICTBHI’I IIpru pCHICHUH 3aaa4 YCBaAaWBACTCA CTyJACHTaMU,
KaK IIpaBujIo, B XOAC SaHHTI/II\/'I, KOrjga OHU Ha NPAKTUKC yGC)KIIaIOTCH B €€ I_ICJ'ICCOO6pa3HOCTI/I.

IHoaroroBka K JiadopaTopHbIM padoTam

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

1) Ha3BaHue paboOTHI, €€ 11eTIb;

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

4) METOIMKY IIPOBEICHUS paOOTHI;

5) IOpsA0K BHITOTHEHHS paOOTHI;

6) 00paboTKy pe3yIbTaTOB U3MEPEHUN;

7) KOHTPOJBHBIE BOMPOCHI.

OcHOBHas yacTh BPEMEHH, BBIJICJICHHASI Ha BBITIOJIHEHHE JIAO0OPATOPHON pabOThI, 3aTpauynuBaeTCs
Ha CaMOCTOSITENIbHYIO MOATOTOBKY. CTYAEHT OJKEH MOHMMATh, YTO METOAUYECKOE OMHCAHUE — 3TO
TOJIBKO OCHOBA JJISl BBIITOJIHEHHs pabOThl, UTO HABBIKM 3KCIIEPUMEHTHPOBAHUS 3aBUCAT HE OT KauecTBa
OIMCaHMUs, a OT OTHOILIEHUS CTy/IeHTa K paboTe U uTo (hopMalbHO, 0€3[yMHO POAETaHHbIE U3MEPEHUS
— 3TO MOTpayeHHOEe BIYCTYI0 Bpems. [103ToM 3Tamy BbIIOIHEHUS paOOTHI MPEALUIECTBYET «IOMYCK K
pabore». DTOT 3Tanm HEOOXOAMM M IO TOW NpPUYMHE, YTO B JaOOPATOPHOM IPAKTUKYME YacTo
U3y4yaeTcs TeMBI, ellle He MPOYUTAaHHBIC Ha JeKIuaX. [Ipexae yem BBIMOMHATh J1a00paTopHyI0 paboTy
CTYIEHTY HE0O0XOAUMO pa30o0paTbCsi B YCTPOMCTBE YCTAHOBKM MJIM MakeTa WM O3HAKOMHUTCA C
WCIIOJIb3YEMBIM IIAKETOM IMPHUKIAJHBIX MPOrpaMM IOPSAKE NPOBENCHUS WU3MEPEHMM, a TaKKe UMETh
IpeJCTaBICHUE O TOM, KaKHe pacyeTbl HeOOXOAUMO OyJIEeT POBECTH.

BeimonHeHne Kaxx01 U3 3allJIaHUPOBAHHBIX paOOT 3aKaHYMBAETCS MPEJOCTABICHUEM 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 MoJAroTOBKU K €€ BBIMOIHEHUI0. JlomycKkasch K 1a0opaTopHOid paboTe, Kax bl CTYIEHT TOJDKCH
MPEJCTAaBUTh MPEINOIaBaTENI0 «3arO0TOBKY» OTYETa, COJEpKallylo: O(hOPMIICHHBIH TUTYIBbHBIN JIUCT,
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nenp paborel, NpuOOpPbl U INPHUHAUIEKHOCTH, ICKU3 SKCIEPUMEHTAIbHOIO MAKeTa, pPacueTHbIE
¢dopmynbl. UTOOBI COKOHOMUTH BpeMsl TIpU  BBINOJIHEHHHM paboThl, PEKOMEHIYeTCsl 3apaHee
HNOJArOTOBUTH U TAOJIUILY JUIS 3alIMCH PE3YJIbTATOB U3MEPEHUM.

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

BaxHpIM 3TanmoM Takxke SIBJIIETCS 3amuTa JlaboparopHod paboTel. 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 TIOIb30BATHCS JIOMOIHUTEIBHOM JIMTEPATypO, CITUCOK KOTOPOM TPUBEICH 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 — (popMa IPOMEKYyTOUHONW MPOBEPKH 3HAHUN, YMEHHH, HABBIKOB, CTEIICHU OCBOCHHS
JVCLUTIIINHBI.

I'maBHas 3amada dK3aMeHa COCTOMT B TOM, YTOOBI Yy CTYIEHTa M3 OTICIbHBIX CBEICHUH H
JeTanell CoCTaBUIIOCh MPECTaBICHUE 00 O0IIEM COMePKAHUN COOTBETCTBYIOIIEH AMCIUIUIMHEL, CTalla
MOHATHOM METO/AMKA IpeAMeTa, ero cucreMa. ['0TOBsACh K 3K3aMEHY, CTYIEHT MPUBOAUT B CUCTEMY
3HAHMsI, TOyUYEHHBIC Ha JICKIHSIX, B TAOOpaTOpHsIX, HA MPAKTUYECKUX 3aHITHIX, pa3Oupaercs B TOM,
4YTO OCTAJIOCh HCMOHATHBIM, U TOrga u3ydacmas UM AUCHUIIJIMHA MOXCT OBITH BOCIIpHUHATA B IIOJTHOM
o0BeMe ¢ TIPUCYIIEH el CTPOrOCThIO M JIOTHYHOCTHIO, €€ MPAKTHIYECKOW HAPaBICHHOCTHIO.

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

Ha sx3ameHe oneHnBaroTCA:

1) noHrMaHue U cTeNeHb YCBOECHUS TEOPHH;

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, pemarh (U3NYECKUE 3a]add, MPaBUIHHO
MIPOBOJIUTH 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, €CIIM OHM BBIMOJIIHEHB MOAPOOHO M aKKypaTHO. MeXaHMYECKOro 3ayuyMBaHUS TAKXKe CIeIyeT
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 1esieco00pa3Hblil MyTh — 3TO TIIATENbHAS CHUCTEMATU3aIlUs MaTepuaia Mpyu BIyMYHMBOM
MOBTOPEHHUH, 3allOMUHAHUU (OPMYJIUPOBOK, YCTAHOBJIEHMM BHYTPUIIPEJAMETHBIX CBsI3€l, YBS3Ke
Pa3IUYHBIX TEM U PA3/EIIOB, 3aKPEILUICHUH ITYTEM PEILLICHH 3a1ay.
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[lepen sx3amMeHOM Ha3HauaeTcsi KOHCyabTanus. llenp ee — gaTh OTBETHI Ha BOINPOCHI,
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, mpemnopaBaTenb OyAeT OTBeUaTh Ha BOIPOCHI JPYTHX
CTYIEHTOB, 4TO OyaeT Ais Bac MOBTOPEHHMEM M 3aKperuieHneM 3HaHui. M emie oueHb BaxxHOE
00CTOSITENTLCTBO: JIGKTOP Ha KOHCYJIBTAIlMH, KaK MPaBHUJIO, OOpallaeT BHUMaHUE Ha T€ Pa3Jielbl, MO
KOTOPBIM Ha IPEIbIIYIIMX SK3aMEHAaX OTBEThl ObUIM HEYJOBJIETBOPUTEIbHBIMHU, & TAKXKE (UKCHPYET
BHHUMaHUeE Ha HauboJjee TPYIHBIX pa3lienax Kypcea.

[InanupyiiTe TOATOTOBKY C TOYHOCTBIO JIO Yaca, YYHUTHIBAas Cpa3y HECKOJBKO (HaKTOpPOB:
HEOJHOPOJHOCTh MaTepHuaja M 3TaloB €ro npopaboTKu (HampuMmep, Ha MepBOHAYAIbHOE U3YyYEHHE Y
BaC yXOAMT OoJbllle BPEeMEHH, YeM Ha MOBTOPEHHE), CBOM HHIUBUAYaJIbHBIE CIIOCOOHOCTH, PUTMBI
NEeSTEIbHOCTH M TPUBBIUKM OpraHuzMa. YpesmepHas Qusnyeckas Harpyska Hapsaay ¢ oOOIUM
YTOMJIEHHUEM IIPUBEIET K CHIDKEHHIO TOHYCAa HHTEIUIEKTYyallbHOW JeaTelbHOCTH. PexkomeHayercs
JIeNlaTh TepepbIBbl B 3aHATHAX 4epe3 Kaxiaple 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 J10 obena, ¢ obela 10 yKUHA U ¢ yxKHHA 10 cHa. Kaxplid pabounii
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 BO3MO)KHOCTh YBEIMUYUTh BpeMsl 3aHATHH C JeciaTH (kak TpeOoBasoch B
CEMECTpe) 10 TPUHAALATH YaCOB B CYTKHU.

[ToaroroBky K 2K3aMeHaM Clie[lyeT Ha4WHATh C OOIEro MIaHWPOBAaHUS CBOCH NESATEILHOCTH B
ceccuto. C ompenenenust ooObeMa MaTepuana, moiexamiero npopadorke. Heo0xoaumo BHUMATEIBHO
CBEpPUTH CBOM KOHCIEKTHI C MPOTPaMMOi, YTOOBI yOEIUTHCS, BCE JU pa3eibl OTPAKEHBI B JICKIUIX.
OTcyTCTBYyIOIIME TEMBI 3aKOHCHEKTHPOBATh MO Yy4eOHUKY. bonee moapoOHOe MIaHUpOBaHHE Ha
Omxaifiie JHU OyAeT TEepBBIM 3TallOM IMOATOTOBKH K OUYEpPEeIHOMY OJK3aMeHy. Bropoit srtam
IpelycCMaTpUBAeT CUCTEMHOE M3yYeHHE MaTepuana I0 JaHHOMY IMpeIMeTy ¢ 00s3aTeNIbHOIN 3aluChI0
BCEX BBIKJIAJIOK, BBIBOJIOB, (hopmynn. Ha TpeTbeM sTame - 3Tare 3akperieHus — MOJIE3HO 4YepesioBaTh
yriayOJIEHHOE TOBTOPEHNE 0COOEHHO CIIOKHBIX BOIPOCOB C OETJIBIM ITOBTOPEHUEM BCEro MaTepuaa.

Onepatop 240 000 "Komnanus "TeHsop" ——
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