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CocTtaBuTenu nporpaMmmbi:

K.T.H., goueHT N'mtnuH Banepun Padgannosuy
7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM hmandeckoro dakynbTteta, npotokon Ne6 ot 13.06.2024r.

8. YuebGHbIn roa: 2024/2025 CemecTtp(bl): 1

9.lenn n 3apgaum y4eOHOM ANCLUUNNMUHDI
Llensmu oceoeHusi yuebHoU OucyurniuHbl 181151F0MCH:



- oBnageHne 3HaHNAMU O JENCTBUN NOHU3UPYIOLLLETO N3NYYEHNS Ha BCe
CTPYKTYPHbIE 3nemMeHTbl Brocdepsbl, 0 BEPOATHbLIX MOCNeACTBUAX paauaumMOHHbIX
BO34ENCTBUN HA YPOBHE KIETOK, OPraHM3MOB, 3KOCUCTEM; N3YyYEHNE METOL0B
9KOMOrMYecKoro U CaHUTapPHOro KOHTPOSS paguaunoHHOro BO3AENCTBMIS, 3aLUnTbl U1 OCHOB
NPOMUNAKTUKN U3BMEHEHUIN B MeTabonmame 61MoLIEHO30B, HEGAronpusTHbIX peakuun
HaceneHus, UCNbITbIBAKOLWNX paaaumMoHHbIe BO3AENCTBUSA, a Takke OCBOEHNE METOO0B
OTHOCUTESIbHOM N KOHTPOSbHOW A403UMETPUN, COBPEMEHHOMN pPafNOMETPUYECKON U
A031MeTpUYECKon annapaTtypsbl.

3adayu y4ebHoU OucyunuHbI:

- CBOATCA K YCBOEHUIO 3HAHUN U (POPMNPOBAHUIO NpeacTaBneHnin: 0 NpMHUMnax
BO34ENCTBUS PasfnyHbIX BUOOB MOHU3MPYIOLLMX N3MNydYeHnA Ha Bruonornyeckmne o6beKThbI,
O NOSIOXEHUAX paaMaumMoHHOM Be3onacHoOCTU 1 NpaBunax ee HopMMpoBaHug; 06 aHanunse
paguaumoHHON 06CTaHOBKM, MHTEpNpeTaunn AaHHbIX PpagnoaKosTorM4ecKkmnx
o6cnenoBaHui, OLLEHKE ONACHOCTU, CBA3AHHOW C SKCMyaTaunen npeanpustum a4epHoro
TONSIMBHOIO Uukna; o6 opraHMsaumm pagmoaKkonornyeckoro obcnegoBaHns Tepputopun B
CUCTEME MOHUTOPUHIa OKpYXXatoLLen cpebl, MepPOrNpUSTUIA MO 3KOSTOrMYEeCKon 3aLUmTe n
peabunuraumm TeppuTopuin, HAXoOALWNXCS B 30HE BO3AENCTBUS UCTOYHUKOB
NOHU3MPYIOLLEro U HEUMOHN3NPYIOLLLErO N3NYYeHUs, KPOME TOro U3y4yeHne OCHOBHbIX
MeTOLOB JO3MMETPUN, OCHOBHOW pagnoMeTPUYECKON U JO3MMETPUYECKON annapaTtypbl.

10. MecTo yuyebHOM AncuMnnUHbI B cTpykType OOI: [JucuunnmHa BapMaTMBHOM YacTu
uukna b1.B.O[ (MacTtb, dopmupyemas y4acTHMKaMmn obpasoBaTesibHbIX OTHOLLEHWI).

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA nNO AucuuniauHe/moaynko (3HaHUA,
YyMeHUs, HaBblKN), COOTHECEHHbIE C NNaHUpyeMbiMU pe3ysibTaTaMuU OCBOEHUA
obpasoBaTenbHOW nporpamMmmbl (KOMNEeTEeHUMAMM) WU UHAUMKAToOpaMuM MX

AOCTUXEeHUA:
Kog HassaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMNeTeHL N
CnocobeH
CaMOCTOSATENbHO
BbIMOSHATB
3KCNepUMeHTarbH n
Lie Unm pYMeHsieT MeToAb!
TeopeTmyeckme sgcn:ci(;:\a::ﬂ
nccnegoBaHns i
COBPEMEHHbIX
Ans pelueHus
cnekTpomeTpax u .
Hayu4HbIX 1 [ETEKTOpaX, B TOM YMeTb: nonyyatb cBeAeHusi, Heobxoanmble Ans
NPOVN3BOACTBEHH ’ kennyaTtauum A nMCbIBaTb KUHETUYECKM
MK-6 | [Poesone MK-6.1 | umcne metoas! dkennyarauun A39Y, OnuCIBATE KNHETUHECKME
a anbda-, 6eTa u MpOLLECChI B iAEPHbIX NapOnpON3BOASILLMX
NCMNonb30BaHEM raMMa- yctaHoBkax (AMMy)
COBPEMEHHOM cnekTpocKonuu ans
TzXT)M? v npoBeAeHus
MeTOO0B pacyeT y
AOB pacteTa nccnegoBaHui
1 uccrefoBaHust
o6pasuoB
c
ONTUMU3NPOBAHU
eM MeToJ0B
nccnegoBaHus.
CnocobeH 3HaeTt 3HaTb: MeXaHU3Mbl pagnauMOHHbIX U MarHUTHbIX
Mk.g | obecneumsats MK-8.1 | coBpemeHHbie BO3AENCTBUIA HA MHOTOCIIOWHbIE
paanaLnOHHbIN meToapbl NoNynpOBOOHMKOBbLIE CTPYKTYPbI U MONIMMEPHI,

KOHTPOIb U [03UMeTpUMn. npoLecchl penakcauum nedekTos B




3KOJIOrMYECKM
Be3onacHyo
aKcnnyarauuo
A0epHbIX
9HEPreTUYECKnx
YCTaHOBOK C
NpUMeHeHNeM
TEXHUYECKNX

MK-8.2

Bnapgeet
METOAMKON pac4yeTa
003, MeToaom
rpagyvupoBOK U
NnoBepokK
pPa3fmM4HbIX TUMOB
paguomeTpoB Ans

MoJyNPOBOAHMKOBbLIX CTPYKTYpaXx U nonmmepax,
COBPEMEHHbIE MeTobl J03UMETPUMN.

YMeTb: pasbupaTtbcsl B OCHOBaxX pagnaumoHHbIX
TEXHONOMMIN 1 MOAENVPOBaHUUN paanaLMOHHbIX
MpPOLECCOB, OLIEHNTb BO3MOXHOCTU METO/I0B U
CPEACTB U3MEPEHUSI JO3UMETPUYECKNX
XapaKTepucTuk

cpeacTB
pagnaunoHHOro
KoHTponsa AJY u
A3C n Bectn
MHONBMAYANbHbIN
[03UMETPUYECKNIA
KOHTPOIb
nepcoHana.

KOHTPOJIIA 3a
pas3fnmM4YHbIMU
TMnamMmu
pPagnoaKkTUBHbIX
NCTOYHUKOB.

MK-8.5

Bnapeet
mMeToaamu
4o3MmeTpum
BHELLHEro
obnyyeHus.

MK-8.6

3HaeTt
Ovonoruyeckoe
JencTBumn
n3nyyYyeHuni Ha
opraHuam,
OCHOBHbI€
cBedeHus o]
NPUPOAHBIX "
aHTPOMOreHHbIX
paguoHyknugax B
oKpy>KatoLLen
cpeae, TeHAEHUMMN
B pasBuUTUK
3HEPreTuKK, B TOM
yucne  a4epHom
3HEpPreTuKNn,
SAepHOM
TOMMUBHOM LUKIIE,
pagvaunoHHON
OesonacHocTM MU
oxpaHe
oKpy>atoLLem
cpeabl npwu
akcnnyaTauum
A3C.

Bnapetb: MeToankon pacdeTta 403 U PEXMMOB
penakcauuun gnsa TexHonorun MAM NC n
NPOLIECCOB paanaumMoOHHON Nonumepusaunm,
MEeTOOOM rpagyMpOBOK M NPOBEPOK Pa3NNYHbIX
TMNOB PaAMOMETPOR 4151 KOHTPONs 3a
pasnn4YHbLIMM TUMAaMN PaaNOAKTUBHbIX

NCTOYHUKOB

12. O6bemM gncuunnuHbl B 3a4eTHbIX eauHulax/yac. — 3/108.

Pdopma NPOMEXYTOYHON aTTeCTaLnm — 3a4€ET C OLIEHKOM




13. TpyaoemKkocTb No BuUAam y4e6Hou paboThbl

TpyooeMKocTb
Bupg yyebHowm paboTthl Mo cemecTpam
Bcero
1 cemecTp
AyauTOpHbIE 3aHATUS 28 28
nekuuu 14 14
B TOM yucne: npakTuyeckue 14 14
nabopaTtopHble
CamocTosiTensHasn paboTta 80 80
B TOM uucne: kypcosasi pabota (NpoekT)
dopma npomMexXyTouHOW aTTecTaumm
(3ayeT c oueHKom )
UToro: 108 108

13.1. CogepxaHne gUCUUNIINHLI

n/n Peanusauus
HaumeHoBaHwue pasgena
CopepxaHve pasgena QUCUUNIvHLI pasgena
ONCUUNNUHDBI
OUCLMNIUHBI C
NMOMOLLIbIO
OHNawnH-Kypca,
OYMK *
1. NNekuun
PaavaumorHoe PagnaumoHHoe gedektoobpasoBaHme B TBEPAOM
1.1 aedektoobpas3oBaHue B Aal A P PA -
Tene
TBEPOOM Terne
MeToabl uccrnegosaHus
MeToabl nccnegoBaHusa pagnaumMoHHbIX 4edekToB B
1.2 pagvaLnoHHoro -
MOMM -cTpykTypax
Aedektoobpas3oBaHus
13 PaguauunoHHble BO3AENCTBUSA ConocraBneHune pasnuyHbIX paguMaLMoHHbIX
' Bo3aencTeumi Ha MOM- cTpyKTypbI
14 Mpupoaa pagnaunoHHbIX Mpupoaa paavaumoHHbIX edEeKTOB B CUCTEME
' nedekToB KpEMHMUI-OKNCen
15 PenakcaunoHHble npouecchl PenakcauuoHHble npoueccol B 06nyyeHHbIx MO -
' CTPYKTypax
MopenunpoBaHue
pagvaunoHHOMHAYLMPOBAHHbIX MOﬂ,eﬂMpOBaHI/Ie HaKonrneHuna n penakcauuum
1.6 npoLEeccoB B n/n CTPYKTypax paanayMoHHO-MHAOYLMPOBAHHOIO 3apana. -
MNporHo3 paguaumoHHon ctormkoctn MAM NC
PagwauunoHHast TexHonorus B Npon3BOACTBE
17 PaguaumnoHHble TexHonorum B MHTErpanbHbIX CXEM U NMOJYNPOBOAHNKOBbIX
' MUKPO3NEKTPOHMKE npnGopos.
PapgunauunoHHbie a¢hdekTbl B nonuvepax.
PagunaumoHnHas Anall b P
1.8 PagunauunoHHas nonuMmepusauumn Ha npumepe -
nonumepusauus .
BUHUNAMWOHOW rpynnbl
19 MpuHUMNBI KOHTPONSA Bsanmogencrane MOHMU3UPYIOLLETO N3MNYy4YeHUs C

n3nyyeHum

BellecTBOM. [lo3umeTpus




WoHnsnpytouiee gencrasune

MoHunsauunoHHas HarnepcTkoBas kamepa.

1.10 paguaumm M3mepeHune 3KCno3nLMOHHOW A03bl BO3AYLUHOM -
Kamepow.
MaMepeHUe NOMoLLESHHOM 3KcnosuumMoHHasi gosa oT paD,VIOHYKJ'II/ILI,HbIX
1.11 1103bl MCTOYHUKOB. Pas:qu nornoLweHHon o3kl No -
3KCMO3ULIMOHHOM A03€e.
MeTtoaobl u annapaTtypa Ans | Xvmuyeckas Josvmetpus. TBepaoTenbHas
1.12 OTHOCUTENBbHOMN posumeTpuda. PoTonneHo4YHasa O3MMETPUS. -
KOHTPOJSIbHON JO3MMETPUN AHanmsaTop 403HOro nons.
PacueT pacnpeaeneHus rmybuHHbIX 4O3.
113 PacueTHble meTogb! | MNMpoueHTHas rnybuHHas gosa. OTHOLLEeHWe TKaHb- i

onpeneneHna Oo3bl

BO3AYyX.
OTHoLeHWe paccesiHne-Bo3ayX.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Buapl 3aHATUIR (KONWMYECTBO YacoB)
n/ HanmeHoBaHue TemMbl
n | (pasgena) oUCUUNMAWHLI Mexuun | Mpaktnieckue | NaBopatopHbie CamocTosiTenbHas| KoHTp Bcero
paboTta onb
PapgunaumoHHoe
1 | pedekTroobpasoBaHue B 1 1 6 8
TBEPOOM Tene
MeToabl uccnepoBaHus
2 | pagnaumoHHOro 1 1 6 8
aedektoobpazoBaHns
3 PaavaunoHHble Bo3aencTems 1 1 6 8
Mpupoaa pagmaumoHHbIX
4 | pnedbektoB 1 1 6 8
5 PenakcauunoHHble npouecchl 1 1 6 8
MogenupoBaHue
6 | pagvauMOHHOMHAYLMPOBAHHbIX 1 1 6 8
npoLieccoB B N/n CTpyKTypax
PaavaunoHHble TexHonornm B
7 IMMKPO3NEKTPOHUKE 1 1 6 8
8 PaguauunoHHas nonvMmepusaums 1 1 6 8
9 MPUHLMNBI KOHTPOS U3NYYeHUI 1 1 6 8
10 MoHusmpytoLlee nencreme 5 5 7 11
paguauun
11 I3mepeHne NornoLLeHHOM 403bl 1 1 7 9
MeToapbl M annapatypa ans
12 OTHOCUTENTbHOW U KOHTPOSBbHOMN 1 1 6 8
no3nmeTpumn
13 PacueTHble MeToabl 1 1 6 8
onpeneneHus Oo3bl
WToro: 14 14 80 108




14. MeToaunyeckue yKkasaHuA ANA 00yYaroWmMXCA N0 OCBOEHUIO ANCLUNIIUHDI
Memoduyeckoe obecrnevyeHue aydumopHol pabomebl: yd4ebHO-meTOoaMYeckme nocobus ans
CTYLEHTOB, YY4EOHUKN N y4eOHble NOCOBUS, INEKTPOHHbIE U IHTEpPHET-pecypChbl.
Memoduueckoe obecrieyeHue camocmosimesisHol pabomsi: y4ebHO-MeToaMYECKME NOCOBUS No
OopraHu3auum CcamMoCTOATENbHON pPaboTbl, KOHTPOMbHblE 3adaHWss U TeCTbl B OyMaXHOM WU
9NEKTPOHHOM BapuaHTax, TEeCTUPYKLIME CUCTEMbI, OUCTAHUMOHHbIE OpMbl OOLEeHna c
npenogasatenemM. KoHTponb camoctosiTenbHon paboTbl peanu3yetcss ¢ MOMOLLbIO OMpOCOB,
TEeCTOB, BOMPOCOB MO TeMaM 3adaHuni n T.A4.

15. MepevyeHb OCHOBHOM W [OMNOJIHUTENIBHOM nUTepaTypbl, PEeCYpPCOB MWHTEPHET,

HeoOXoauMbIX [ONA OCBOEHUA AUCUUNIIUHBLI (Criucok numepamypbl 0OPMASemcs 6
coomeemcmeuu ¢ mpebosaHuamu OCT u ucrionib3yemcs obujasi cKkeo3Hass Hymepauus 0ns ecex sudos
UCMOYHUKOB) a) OCHOBHasi nutepaTypa:

Ne n/n MNcToYHMK

O6opaoBckun, V. M. dnsmyeckmne 0CHOBbI paanaumMoHHbIX TeXHoorum : [ydebHoe nocobue] / .M.
O6opoBsckun .— HdonronpyaHeii : M3gaTtensckuin gom Wutennekt, 2014 .— 351 c.

1

BonosgbiHa A. . [JleTekTopbl MOHU3MPYIOLLMX YacTUL, U M3nydYeHuin. MNprHUmMnbl 1 NpUMEHeHns :
2 yueb. nocob./ A.N. bonosgeiHa, .M. O6ogosckuit .— JonronpyaHbin : MHtennekt, 2012 .— 204
c. (10 ak3.)

6) gononHuTenbHasa nuTeparypa:

Ne n/n McToYHMK

TpywwuH HO.B. PagmaunoHHble npoueccbl B MHOTOKOMIMOHEHTHBIX MaTtepuanax. Teopus u

3 KomnbloTepHoe mogenuposanue / H0.B. TpywuH; Poc. akag. Hayk, PU3MKO-TEXHUYECKUIN UH-T UM.
A.®. Modpde .— CI16., 2002 .— 382 c.

PagunoaktnBHocTb : YuebHoe nocobue no cneumanbHoctsam 010400 - dusuka, 014100 -

4 MukpoanekTpoHuka, 013800 - Pagnodusuka, 010100 - MaTemaTuka, / BopoHex. roc. yH-T, Kad.
agep. dpusnku; Coct.: M.H. lleuH, B.P. F'utnun .— BopoHex, 2004 .— 23 c.

MopgenupoBaHne pagnaumMoHHbIX 3dEKTOB B CTPYKTYpax MeTani-gUarneKkTpuk-nonynpoBO4HUK
: nocobue : 010400, 014100, 071900 / BopoHex. roc. yH-T, Kad. agep. dnsmkn, dus. dak.;
Cocr. H0.B. MBaHkoB [ ap.] .— BopoHex, 2004 .— 35 c. : un .— bubnwuorp.: c. 33 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep04035.pdf>.

AnekTpoduanyeckme MeToabl UCCNeaoBaHUSA CTPYKTYP MeTann-aManeKkTpuk-nonynpoBOaHNK :

6 Y4ueb. maTepuansl Ans ctyaeHToB 5 kypca "ApgepHas dumauka" / Coct.M.H.JleBuH .— BopoHex,
1998 .— 22c¢

BosgencTene MOHU3NPYIOLWMX U3MYYEHUI HA CTPYKTYpbl METanmn-An3anNeKTpUK-nonynpoBOSHUK :
7 Y4ebH. maTtepuansl 4ns CTyAEeHTOB CNeLmansHoOCT saepHas gumauka /
Coct.M.H.NeBnH,HO.B.NBaHkoB .— BopoHex : BI'Y, 1996 .— 29c.

AnekTpoduanyeckme MeToabl UCCreaoBaHUsA CTPYKTYP MeTanmn-aManeKkTpuk-nonynpoBOSHNK:
y4eb, maTepuanbl Ana cTyaeHToB cnew,. "AgepHasa dmsnka” / coct. M.H.J1eBuH, - BopoHex:

JIOMN Bry, 1998.

BosgencTeme MOHM3NPYIOLWNX U3MNYYEHWUIA Ha CTPYKTYPbl METanNN-AN3NeKTPpUK-nonynpoBOAHNK:
9 y4eb, maTepmansl AN CTyAeHTOB cneunansHocTh "AgepHas dmauka" / coct. M.H.JleBuH,
HO.B.NBaHkoB - BopoHex: JTIOMN BI'Y, 1996.

Basunos B.C. [lethekTbl B KpeMHMM 1 Ha ero nosepxHocTtu /B.C.Basunos, B.®.Kncenes,
B.H.Mypawes - M.: Hayka, 1990.

Tanepo K. . PagnaunoHHble 3ddekTbl B KpEMHMEBBIX MHTErparbHbIX CXeMax KOCMUYeCKoro
11 npumeHenus / K.W. Tanepo, B.H. Ynuwmos, A.M. YneHos .— Mocksa : B UHOM. JlabopaTtopus
3HaHun, 2014 .— 304 c.

PapguoaktmBHOCTb : y4ebHOoe nocobue no cneymanbHocTam 010400, 014100, 013800, 010100,

12 510400 /BopoHex. roc. yH-T, Kadp. agep. dusmkn ; Coct.: M.H. leBuH, B.P. T'ntnnH - BopoHex,
2003 .— 20 c.
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6810&TERM=%D0%9E%D0%B1%D0%BE%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98%D0%BB%D1%8C%D1%8F%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6810&TERM=%D0%9E%D0%B1%D0%BE%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%98%D0%BB%D1%8C%D1%8F%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04035.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep04035.pdf

MepweHkos B.C. NoBepxHocTHbIE pagnauunoHHbie addektsl B UMC / B.C.INepLueHkos,

13 B.[.Monos, A.B.lWWanbHoB. — M.; QHeproatomusgar, 1988.

B) UH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIe pecypchl (ouumnaneHble pecypebl UHTEPHET)™:
Ne n/n Pecypc

14 www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — SnekTpoHHbIN YyHMBEpcuTeT BI'Y

16. MepeyeHb y4eOHO-MeTOAMYECKOrO obecnevyeHns AN caMOCTOATEeNbHOW paboThbl
(y4ebHO-memoduyeckue pekoMeHdayuu, nocobus, 3adayHuUKu, Memoduyeckue yKa3aHusi MO B6bINO/IHEHU
npakmu4eckux (KOHMPOsbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTouHmk

MBaHoB B. C. PagmMauunoHHas xuMmnst nonMMmepos : YuebHoe nocobuve ang cryg. XmMmnd. un
XUMUKOTEXHOS. cnel. By3oB / B.C. MeaHoB .— J1. : Xumunsa, 1988 .— 320 c.

AnwueB, P. A.. PagnoaktnBHocTb : [y4eb nocobue ans ctyq. By3oB, 06y4y. no HanpaeneHuto BINO
2 020100 (marucTp xumun) n cneuunansHoctTy BMO 020201 - "®dyHaameHT. v npuknag. xumua"] /
P.A. Anues, C.H. KanmbikoB .— CaHkT-IeTepbypr ; Mockea ; KpacHogap : JlaHb, 2013 - 301c.

TkauyeHko B.B. KoHcnekT nekumi no Kypcy A03MMETPUM U 3alLmTbl OT nanydeHuii. / B.B.
TkaveHko , O6HuHCcK: MATS, 1990,— 79 c.

1

17. ObpasoBaTenbHble TEXHONOrMU, WUCNONb3yeMble Npu peanu3auum Yy4eOHOMN
AUCUMNIINHBI, BKIlOYasi AUCTaHUMOHHble obpasoBaTtenbHble TexHonorum (AOT),
3NneKTpoHHoe obyyeHue (J0), cmewaHHOe 0BGyYeHue):

Mpn npoBeaeHUN 3aHATUIN NO UCLMUNIMHE UCNOMb3YOTCA cnefyowme obpasoBaTenbHble
TEXHOMNOIMMU:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3AHATUN; —

KOMMbIOTEPHbIE TEXHONOMMN NPY NPOBESEHUN 3aHATUN:

- Mpes3eHTaLMOHHble MaTepuanbl W TEeXHONorMM npu OOBACHEHUW MaTepuana Ha
NEKLMOHHbIX N NPaKTUYECKNX 3aHATUSAX;

- cneyvann3anpoBaHHoe 0bopyanoBaHMeE Npy NpoBeaeHnn nabopaTopHbiX paborT;

- pa3bop KOHKPETHbIX CUTyaLuh Mpu MNOCTAHOBKE Lenenm u 3agad K paspaboTke
npuKnagHblX nporpamm, npuv BblGOpe MporpaMMHOro obecneyeHns no YCTaHOBMEHHbIM
Kputepusm, Npu paspaboTke nporpaMmm no NpeayCMOTPEHHbIM anropuTMam n metogam

[na camoctoaTtenbHomn paboThl ncnonb3yetca A6C YHuBepcutetTckan 6ubnuoreka online
- www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecneyeHue, NpuMeHseMoe Npu peanusaumm
ancumnnuibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla FireFox.

AnctaHumnoHHble obpasoBaTenbHble TexHonoruu (JOT) npumMeHsTCa ¢ MCNONb30BaHNEM
obpasoBaTenbHOro noprana « ANeKTPOHHbIA yHUBepcuTeT BIY».
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18. MaTepmanbHO-TeXHU4Yeckoe obecneyeHne AUCLUMNIIUHbBI:

JTabopaTopus um. J1.H. CyxoTuHa (ansa nposeaeHust
3aHSATUIN CEMMHAPCKOrO TUMa, TEKYLLEro KOHTPOMS U
NpoMeXyTo4HoW aTTectaumn) (r.BopoHex, nnowanp
YHuBepcutetckas, .1, nom.l, aya. 30)

CneunanunsmpoBaHHas mebenb, ycTaHOBKa Ans
n3yyeHns kocmmnyecknx nyden ®rK-01, ycraHoska ans
N3y4eHus B3aMMoOenCcTBUSA anba-nsnyyeHus ¢
BeLLecTBOM (MynbT cnekTtpomeTpuyeckun CIC-13;
nonynposoaHukoBbln getektop AKIMc-50;
npeaycunutens bBYCWM2-50; nepecyeTHbIN Nnpnbop
[1C02-4), ycTtaHOBKM ANg onpefeneHus nepuoaa
nonypacnaga AonroXxuByLLEero nsotona (2 wr.),
yCTaHOBKa AN U3y4YeHuns B3anMOAENCTBUSA
BGeTananyyeHuns ¢ BelecTBOM (ra3opaspsgHbli 6ok
OEeTEeKTMPOBaHMS; BbICOKOBOMbTHbLIN 60K NUTaHWUS
MCO2-08A; nepecyeTHbIv npubop MC02-4),
YCTaHOBKU A1 U3y4eHus B3aMMOOENCTBUS
raMmmMam3anyyeHuns ¢ BewecTBOM (CUUHTUNNALNOHHBIN
onok getektnpoBaHna 5OM2-23; BbICOKOBOMbTHbLIN
6rok BC-22; nepecyeTHbIn npubop MNC02-4) (2 wr.),
yCTaHOBKa 403MMeTpudeckoro KoHTponsa YM2-2 ¢
6nokamu getektnpoBanuns BAMI-08P n 562-03.

MomelLeHne ons XpaHeHUs 1 NpoduNakTU4eckoro
obcnyxvBaHus y4ebHoro obopyaosaHus r.BopoHex,
nnowaab YHuBepcuteTckas, 4.1, nom.l, ayq. 31

Hoytbyk ASUS VIVOBOOK X507-EJ057, npoekTop
BenQ MP515 ST, nepeHocHOM 3KpaH Ans NpoekTopa Ha
wraTtuee SceenMedia Apllo-T

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 ot 30.04.2019 Lazarus (6ecnnaTtHoe u/vnu
csobogHoe MO (nuueHsus:
https://www.lazarus-ide.org/about-us/licenses/)
CodeBlocks (6ecnnatHoe u/unu ceobogHoe MO
(nnueHsusa: http://www.gnu.org/licenses/)

r. BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
aya. 50711

Ayautopus Ans CaMoCTOSATENbHON paboTbl.
CneunannsmpoBaHHas mebenb, komnbtoTepbl Pentiumll,
[l (10 wT.), 06bEeAMHEHHbIE B NOKarbHYHO CETb C
BO3MOXHOCTbIO MOAKIMIOYEHUS K CeTU «NHTEpHET».

19. OueHo4HbIE cpeacTBa ANA NPOBeAEeHNSA TEKYLEN N NPOMEXYTOYHON aTTecTaumn

MopsiAoK OLEeHKM OCBOEHMS! 0byYatowmmMmcs y4ebHoro matepmuana onpegensietcs

coAepXXaHNeM crieqyoLlmnx pasaernos AUCLUMNINHBI

Ne HavmeHoBaHue KomneTeH NuaukaTop(bl)
n/n pasgena QUCUMNUHGI ums(un) OOCTUXEHUS OueHouYHbIE cpeacTBa
(mopyns) KoMneTeHLmn

1. Tembl 1-13 MK-6 MK-6.1 CobecepoBaHue
MK-8.1

2. Tembl 1-13 MK-8 HK-88'25 K- CobecenoBaHue
MK-8.6

[MpomexyToyHasa aTTecTaums MyHkT 20.2.1
dhopma KOHTPOIS — 3a4€T C OLIEHKOW Bonpocel k 3a4eTy
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TunoBble OUEHOYHLIe cpeactBa U Metoaunyeckue mMartepuanbl, onpegendrouiune

npoueaypbl OLeHMBaHUA

20.1 TeKyu.||4|7| KOHTPOJ1b YyCneBaeMoOCTH KOHTpOJ'Ib ycnesaemMocCTu no agncumniinHe ocyuwecTBnAaeTCA C
NOMOLLBbK CreayrLmnx oUueHO4YHbIX CpencCTB:

KoHTporbHble paboThl, KONMOKBUYM, NabopaTopHble paboThbl.

YpoBeHb
KpnTepum oLieH1BaHUA KOMMETEHLNIA cchopmmposaH LLIkana oueHoK
HOCTK
KOMMeTeHLNN

CTyneHT oTBeYaeT Ha 2 BONpoca U AOMOSNTHUTENbHbIE NosbiweHHbIl Omnu4Ho
BOMPOCHI ypOBeHb
CTyneHT oTBevaeT Ha 2 BOMpPoca, UMEKTCA HETOYHOCTMH, ba3zoenlli Xopowo
HEeT OTBETOB Ha AOMOJSHUTENbHbIE BONPOCHI ypOBeHb
CtyneHT oTBeyaeT Ha 1 BOMPOC, UMEKTCA HETOYHOCTW,| [Topozoesili YdoenemeopumersnbHO
OoTBeYaEeT Ha LOMNOMHUTENBbHbIE BONPOCHI ypOo8eHb
CTydeHT He OTBEYaeT HY Ha BOMPOCH! HX Ha - HeydoenemeopumersisHo
AONONHUTENbHbIE BOMPOCHI

20.2 NMpomexyToyHasa aTrectaums

MpomexyToyHas aTTectauuss no AUCUUMNIIMHE OCYLLECTBMSETCA C MOMOLLbIO CrieayrLmx

OLIEHOYHbIX CPEACTB:

CobecegoBaHue no buneTtam K 3ayeTty

20.2.1.MNepeyeHb BONPOCOB K 3a4eTy:

1.

w

4
5
6.
7
8
9

10.
11.

ConocTtaBrneHue BO3OeNCTBUS raMMa U PEHTTEHOBCKOIO M3MyYeHMI Ha anekTpodusnyeckme
napamMeTpbl CTPYKTYPbl KPEMHUN-OKNCEN KPEMHUS.

JKcno3nunoHHas go3a o6ryyYeHus.

Tepmunyeckas penakcauus pagvauvMoHHO-UHOYLUMPOBAHHOIO 3apsiia B OKUCHbLIX MreHKax
KpeMHus.

B3aumogencTee NOHM3NPYIOLLErO U3MYYEHMS C BELLIECTBOM.

PaanaumoHHble TeXHONornM B Npon3BoacTee n/n npnubopos.

MornolueHHas nosa.

PagnaumoHHas nonumepusaumst BUHUNNUPPONMAOHA.

KanomeTtpuyeckne metoabl AO3MMETPUN.

Mpupoaa paanaumoHHbIX AeEKTOB B CUCTEME NMONYNPOBOAHUK-OKUCEN.
CUMHTUNNAUNOHHBIE A03UMETPbI.

MeToabl XMMn4eckon 4o3NMeTPUN.



12.

13.
14.
15.
16.

17.
18.

lMpouecc reneobpasoBaHWss B BWHWNKaNponakTame o4 AeVCTBUMEM WNOHU3UPYHOLLETO
N3nyvyeHuns.

Boagencrane NOTOKOB 3apsKEHHbIX YaCTUL, HA CTPYKTYPHbIE XapakTEPUCTUKM MeTansoB.
HanepcTtkoBasi MOHM3aLUMOHHas kKamepa.

PagvaunoHHble TeXHONOrMM Mogudukarmm nonynpoBOAHNKOBLIX CTPYKTYP.

Penakcauua pagnaumMOHHO-MHAYLMPOBAHHOIO 3apsida B CUCTEME KPEMHWN-OKUCEN npwu
BO34enCcTBUnN Y D-n3nyyeHus.

Bosgencreune noHmnsmpytoLLen pagnauumn Ha napameTpbl 6MONoNyNnpoOBOgHUKOB.

TBepaoTenbHas A03MMETPUS.

19. MNpovueccbl MOHHOrO NnernpoBaHus B TexHonornn UC.
20. PagnomeTpus.
YpoBeHb
KpuTepun oLieH1BaHUs KOMNETEHLMI ccpopmupoBaH LLikana oLeHoK
HOCTU
KOMMeTeHUunn
CTyneHT oTBeYaeT Ha 2 BOnpoca M AONOSIHUTENbHbIE BONPOCHI loebiweHHbI OmisuyHo
ypO8eHb
CTyoeHT oTBevaeT Ha 2 BOMpoca, MMEKTCA HETOYHOCTW, HeT ba3osebill Xopowo
OTBETOB Ha [AOMOMHUTENbHbIE BOMPOCHI ypOB€EHb
CTyneHT oTBevaeT Ha 1 BONpPOC, UMEKTCS HETOYHOCTK, oTBevaeT |  [lopoeossbili Y0oenemsopumenbHO
Ha JOMONHUTENbHbIE BONPOCHI ypOB€EHb
CTyoeHT He OoTBEYaEeT HM Ha BOMPOCHI HY Ha AOMOSTHUTENbHbIE - HeydoenemesopumernbHo
BOMPOCHI




ﬂpomemyTquaﬂ artrecrtauma npoBoanTcA B COOTBETCTBUN C [MonoxeHnem o I'IpOMG)KyTOHHOﬁ
arrecraumm o6y-|arou.|,|/|xc;| no nporpamMmam BbICLLEIO O6DGSOBaHI/IFI.

MNK-6

CnocobeH camoCcToATENbHO BbINOMHATD JKCNnepmnMeHTalibHble UM TeopeTnvecKkmne
nccecnengoBaHnda and peweHnd Hay4dHblX U Mpon3BOoACTBEeHHbIX 3a4ad C UCNOJIb3OBAHUEM
COBpeMeHHOVI TEXHUKN N METOOOB pacyeTa h nccnegoBaHmda ¢ ontuMmmninposaHnem MeToaoB
nccnengoBaHnAa

MepeyeHb 3agaHMit ANA NpoBepKn cPOPMMPOBAHHOCTU KOoMneTeHuuu: 1.

YkaxuTe onpeneneHne aKkBMBaneHTHON 403bl:

a) OTHOLLEHWNE 3HEPrnUnN N3NyYeHns, NorroLeHHON B AaHHOM 06beMe, K Macce BeLLEeCTBa B 3TOM
obbeme.

0) nornoweHHaas p[o3a B oOpraHe WM TKaHW, YMHOXEHHas Ha COOTBETCTBYHOLMMN
B3BelMBaLWmm KoappuumeHT ans 4aHHOro BMaa UsnydyeHus.

B) CymMMa Npou3BeaeHnin 03 B OpraHax 1 TKaHsAX Ha COOTBETCTBYHLLME KO3I(PULNEHTBI.

) CyMMa 3Heprumn nanyyeHus, normoLweHHon B JaHHOM ob6beme.

2. YKaxuTe Kakoe W3 TMNepeyncreHHblX BWOOB U3NydYeHuss obnagaet Haubonbluei
NPOoHUKarLwen cnocobHOCTLIO?
a) y - usnyyeHwue.
0) a - usny4veHue.
B) B - n3nyyeHwue.
r) N - N3nyyeHue.

3. YkaxuTte, Kakoe M3 NnepevncrieHHbIX BUAOB M3NyyYeHus Haubornee BpedHO AMS XKUBOIo
opraHvMamMa npv O4MHaKOBOW 3HEPrK, NepedaHHON eMy N3NyvYeHnem?
a) HentpoHHoe n3nyyeHune c aHeprmuen < 10 MaB.
6) HenTtpoHHOe nsanyyeHue c aHepruen > 2 KaB.
B) B - n3nyyeHue nobbiX I3HEPTUA.
r)y - nany4vyeHme nobbix 3HEPrnen.

4. HasoBuTe ocHOBHOW npenen addeKTUBHON A03bl ANA nepcoHana (rpynnbl A) cornacHo
HPBE - 99?
a) 20 m3B B rog.
©) 50 m38B B rog.
B) 20 m38B B rog n He 6ornee 200 m3B 3a ntobble nocnegosaTtenbHble 10 ner.
r) 20 m3B B roa B cpeaHeM 3a nobble nocneaoBaTesibHble 5 neT, HO He 6onee 50 v3B B
roa.

5. Kakoe 13 Hixe nepeyncrieHHbIX YCrioBuii He ABNSEeTCA OpraH13aLnoHHLIM MeponpuUATUEM
npoBeaeHnst paboT B yCNOBMAX paanaumMoOHHONM ONacHOCTU?



a) OdhopmneHne paboT O3UMETPUYECKMM HAPSAAOM U PACMOPSKEHNEM.

0) MopgrotoBka paboyero mecta 1 gonyck kK paboTe.

B) Hag3op npu BbINONHEHUN paboThbl.

r) Y4eT BHOCMMOIrO M BbIHOCMMOIro M3 30Hbl PabOT WMHCTPYMEHTa, OCHACTKU U
npucnocoo6neHus.

6. Kakoe makcumanbHoe nnaHupyemoe obrnyyeHve nepcoHana rpynnsl A gonyckaetcs HPB
—99 npu NMKBMAAUMM NN NPeAoTBPALLEHNS aBapun ¢ 0hOpPMIEHNEM B YCTAHOBIEHHOM
nopsiake?

a) 50 m3s/rog (5 6ap/ron).

©) 100 m3s/roa (10 63p/rop).
B) 200 m3B/roa (20 63ap/ron).
r) 250 m3s/rog, (25 6ap/ron).

7. dddekTnBHanA (3KBUBaANeHTHas) A03a obnydyeHns aAna nepcoHana coctasnseT: a) 20 m3s
(2 63p) B rO.
©) 50 m3B (5 63p) B roa B cpeaHeM 3a nobble nocnegoBaTernbHble 5 neT.
B) 20 m3B (2 63p) B rog B cpeaHeM 3a ntobble nocnegoBartenbHble 5 ner.
r) 20 m3B (2 63p) B roa B cpeaHeM 3a noodble nocnenoBartenbHbie 5 neT, HO
He 6onee 50 m3B (5 63p) B roa.

8. Hanuuve cornacus TeppuTopuanbHoro opraHa [occaHanuaHagsopa TpebyeTcs Ha
nraHMpyemMoe noBbileHHoe 0bnyyeHune B adpdpekTnBHoM gose go: a) 50 m3s (5 63p).

6) 100 m3B (10 63p).
B) 150 m3B (15 63p).
r) 200 m3B (20 63p).

9. YkaxuTe onpeneneHve normnoLweHHon fo3bi:
a) OTHOLLEHME BENMYMHbI MOSIHOrO 3apsiga MOHOB K BenMyYMHe oObemMa BO3ayxa, B KOTOPOM
BO3HUK 3TOT 3apsa.
6) mMakcumanbHas 3Heprus, nepefaHHas U3fydeHMeM B HEKOTOPOM obbeme, OTHeceHHas K
BenM4YMHe 3T0ro obbema.
B) cCpeoHsAs  3Heprusi, nepepaHHas n3ny4yeHMem BellecTBy,
HaxogslWeMyca B 3NeMeHTapHOM obObeme, AeneHHas Ha Maccy BewecTBa B 3TOM
oobeme.
r) BenuuMHa, Mcnosfb3yemas Kak Mepa pucka BO3HMKHOBEHWUS OTAANEHHbIX MNOCHeACTBUIA
obny4yeHus Tena 4Yenoseka.

10.3awmTa OT Kakoro BuOa M3Ny4YeHUs MNPUMEHSIETCS W3 MaTepuanoB C  BbICOKOW
3ameanstoulern cnocobHoCcTblo (Boda, napadvH, rpadut) M BbICOKOW MOrNoLWakoLLLen
crnocobHocTbo (6op, kKagmun)?
a) a - u3ny4veHue.
0) B - nsny4veHue.
B) Y - U3nyyeHue.
r) n — nsanyyeHwue.



11.lna 3awmThl OT Kakoro BUAa U3NyYyeHUs NPUMEHSIIOTCA TsKenble matepuarnsl (CBUHEL,
GeToH, xene3o)?

a) a - usny4veHue.
0) B - nany4deHwue.
B) Y - MU3NyYeHue.
r) N — U3ny4veHune.

12.0ns 3awmThl OT KAKkoro BMAa M3Ny4yeHUsi NPUMEHSIOTCS Nerkve matepuarnbl (antoMUHUNR,
nnekcurnac v 1.n.)?

a) a - usny4veHve.
0) B - nanyyeHwue.
B) Y - U3nyyeHue.
r) N — U3ny4veHmne.

13.Kakoe obny4yeHue HanGonee onacHo Ans opraHuama?
a) BHyTpeHHe obnyyeHue.
0) BHelwwHee obny4yeHue.
B) BHeluHee 6e3KOHTaKTHOE.
r) Bce nepeuncneHHsle.

14.Kakoe cooTHOLIEeHNe MeXay eanHULLaMmM SKBUBaNeHTHoW Ao3bl? 1 63p=....3B. a) 100
6) 3,7 x 1010
B) 1 x107?
ry1x103

15.Cambiit paHHUIA KMUHUYECKUIA CUMMTOM MPU OCTPOW Ny4YeBoi 60Mne3Hn? a) TOWHOoTa U
pBoTa
0) nenkoneHns
B) apuTEMA KOXM
r) BbinageHne BONocC

1. B pe3ynbTaTe Kakux 3TanoB NPOABNSAETCA Guonornyeckoe AemcTBue pagvauum Ha
XXMBOW OpPraHu3m?

* NOrMOLLEHME SHEPTUMN U3NYYEHMS KNEeTKaM1 U TKaHSIMU OpraHn3Ma;
 06pa3oBaHne CBOBOAHbIX PaAMKanoB U OKUCTIMTENEeN;

* HapyLLeHne BUOXMMUYECKUX NPOLIECCOB;

* HapyLleHne P13NoNorM4ecKkmx NPoLIeccoB.

2. nepe‘-IVICHI/ITb OCHOBHbIe OCOOEHHOCTU AeNcTBUA MOHU3NpymwoLiero nuany4vyeHus.

BblCOKas 3P (PEKTUBHOCTb MOTMOLLEHHON SHEPrnu;
* HanM4une CKPbITOro NosIBIIeHNs AeNCTBUS MOHU3NPYIOLLETO U3MNYyYeHUs;



HakonneHve encTBms Marnbix 4O3;

BO3ENCTBMNE N3MNYyYEeHNS He TONbKO Ha AaHHbIN XXUBOW OpPraHvM3m, HO U Ha ero NOTOMCTBO;
pa3sHasi YyBCTBUTENbHOCTb K 061y4eHNI0 pa3nnMyHbIX OPraHoB XMBOro OpraHn3mMa;
ogHopa3oBoe obnyyeHve B 6onblion Oo03e Bbi3biBaeT Gonee rrnybokne nocrnenctsBus, Yem
MHOroKpaTHble, B CyMMe COCTaBMsoLne Ty Xe 403Y.

3. Kakue TexHuueckue cpeacTBa BKIOYaeT CUCTEMa PaanaLMOHHOro KOHTpona?

HenpepbIBHbIA KOHTPOSIb Ha OCHOBE CTaUWOHAPHbIX aBTOMAaTU3UMPOBAHHbLIX TEXHUYECKMX
CpPeAacTs;

onepaTtuBHbIA KOHTPOSlb HA OCHOBE HOCWUMbIX, NepeaBMXHbIX UMM NOABUMXHBIX TEXHUYECKUX
CpPeAacTs;

nabopaTopHbI aHann3 Ha OCHOBE CTaUMOHApPHOW annapaTypbl;

NHONBMAOYaNbHbIA AO3UMETPUYECKUIA KOHTPOMNb 06NyYeHns nepcoHana.

4. Yto npegycmaTpuBaeT KOHTPOSb 32 paguaLMOHHON 06CTaHOBKOWN?

KOHTPOIb MOLLHOCTW A03bl raMMa-u3rnyyYeHnst U roqoBoi 403bl HA MECTHOCTY;

KOHTPOMb 3arpsi3HeHMs1 aTMOCKEepHOro BO3ayxa, MOYBbI, PACTUTENBHOCTU, BOAbl OTKPbIThIX
BO[OEMOB;

KOHTPOIb 3arpsi3HEHUsI NPOAYKTOB NUTAHUS U KOPMOB MECTHOrO NPON3BOACTBA;

onpeaeneHne HyKNMOHOro coctaBa paanoakTUBHOIO 3arpsi3HEHMS.

5. Kakue metoabl NMPUMEHAITCA AnA Ae3akTuBauumn TeppMTOpMM?

CMbIBaHWe pagnoakTMBHbIX BeLeCTB BOAOW unn BogHbIM pacteopomM [MAB nonnBomoeyHbIMum
MalLUNHaMW;

CMbIBaHWEe paaMOaKTUBHbLIX BELLECTB M BcCacbiBaHWe UX B OyHKep BakKyyMHOW MalLMHOW C
nocrnenyLlwmm BbIBO30M M 3aXOPOHEHMEM OMNACHbIX OTXOA0B;

CHSITUE BEPXHEro Criosi 3apaKeHHOro rpyHta Ha rnybuHy 10-15 cm LOPOXHO-CTPOUTENBHOM
TEXHUKOW U 3aMeHa ero HOBbIM,;

crpebaHne pagnoakTMBHO-3arpsi3HEHHOrO CHera MaluMHamu, MMmerLwumMn cneobopyaoBaHume.



