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PaGouas mporpamma IUCHHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepanbHblii TOCYAApCTBEHHBIM 00pa3oBaTeIbHBIA CTAaHAAPT BBICIIEIO O00pa3oBaHUS -
OakanaBpuaT 1Mo HampasieHuto noarotoBku 21.03.01 Hegpmezazoeoe deno, yTBepKIEHHBIN MPUKA30M
MunucrepctBa oOpa3zoBanuss U Hayku P® or 9 depamsa 20218 r. Ne 96, (manee — ®I'OC BO)
(3apeructpupoBan B Muntocte Poccuu 2 maprta 2018 r. Ne 50225), ¢ u”3BMEHEHUSIMU U JOTIOJTHEHUSIMU;

- y4eOHBIM TUTAaHOM (0YHO-3a04HOM (popMbI 00ydeHMs) 10 HampasieHuio moaroroku 21.03.01
Hegmezazoeoe deno.

Pabouas nmporpamMma AUCHMIUIMHBI BKIIIOYAET B ceOsl OLICHOYHBIE MAaTE€pUaIbl ISl IPOBECHUS
TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH U MPOMEXKYTOUHOM arTtectanuu (1.7 OueHouHble MaTepraibl ((poH.
OLIEHOYHBIX CPEJCTB) JJISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTaIiH).

ABtop: A.C. AcaeB, JoueHT kadenpbl «MammHOCTpOSHHE, JHEPreTHKa W ABTOMOOHJIBHbIN
TPAHCIIOPTY, KAHANAAT TEXHUYECKUX HAYK, JIOLEHT

[Iporpamma omoOpeHa Ha 3acemaHud  Kadeapsl «DHEPreTHYECKUE CHUCTEMbI M TOYHOE
MarnuHocTpoeHuey (mpotokos Ne 10 ot 29.05.2025).




1. IlepeuyeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHUsl N0 JUCIUIIUHE, COOTHECEHHBIX €
IVIAHNPYEeMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrpaMMbl

1.1. Heab ocBOEHUS TUCHUILIHHBI

Llenbro OCBOCHMS JUCHMILIMHBI SIBJISETCS:

- (opmupoBanue y oOydaronuxcs MnpohecCHOHANBHBIX KOMIIETEHIIUNA, HEOOXOIUMBIX IS
pelieH sl CISIYIONNX 3a1a4 MpodecCHOHANIBHOM nesTeabHOCTH (Tabmumna 1).
Tabnuna 1 — 3agaun npodecCuoHaIbHON NEATeTbHOCTH

. Tunsl 3anau 3anauu npodeccuoHanbHON
O6nacth npodeccuoHaaIbHOM A . A pod
npodeccroHanbHOM JesITeIbHOCTH
nesitenibHOCTH (110 Peectpy MunTpyna)
JeSITeTbHOCTH
19 JloObr4a, nepepaboTka, [Tonnepxanue, BOCCTAHOBJICHHE
TPaHCIIOPTHPOBKA HedrH U rasa (B paboTocmocoOHOCTH U
chepax: obecrieueHUs BBIMOJHEHUS PadOT 0GeCIIeUCHIE HATEKHOCTH
o JTMArHOCTHKE, TEXHHYECKOMY
paboThl TEXHOJIOTHYECKOTO
00CITyKUBaHUIO, PEMOHTY u 5
AKCIUTyaTaIH He(TerazoBoro 000pYyAOBAHUA
000py/sOBaHUs; BBHINIOJHEHUS PAadOT MO
[Tonnepxanve U peMOHT
MPOSKTUPOBAHHUIO, KOHTPOJIIO 5
0€30MacHOCTH U YIPaBJICHHUIO paboTaMu TEXHOJIOTHHECKOTO 00OpYA0BaHNA
npu OypeHHM CKBa)XWH; OpraHU3aluu OpraHu3aluei nepepadoTKy
paboT o TE€OHABUTAIIIOHHOMY He(TH U raza
CONPOBOXKICHUIO OypeHUs HEPTAHBIX U
ra3oBbIX CKBaYKUH, PEMOHTY u
BOCCTAHOBJICHUIO CKBKUH;
OTIepaTHUBHOTO COTIPOBOKICHUS

TEXHOJIOTUYECKOTO  Tpolecca  JOOBIYH
He(TH, raza W Ta30BOTO KOHJEHCATa;
opraHusanuvu BCACHUA
TEXHOJOTHYECKHIX MIPOLIECCOB u
BBITIOJTHEHHUS PabOT 10  IKCILTyaTaI[uu
000Opy/lOBaHUsl  TMOA3EMHOT0 XpaHEHUS | OpraHU3alMOHHO-
ra3a; TEXHOJIOTHYECKOTO COMPOBOXKICHUS |  YIPABICHYCCKUI
MOTOKOB  yIJIEBOJOPOJHOTO  CBIPhS U
peXUMOB  pabOThl  TEXHOJOTUYECKUX
00BEKTOB HedTerazoBoi oTpaciu;
BBITIOJIHEHHSI ~ KOMIUIEKca  paboT 1o
T€0JIOTO-ITPOMBICIIOBBIM ~ MCCJIEIOBAHUSM
CKBAXHMH TIIOA3CEMHBIX XpaHWJIWIL Ta3a,
obOecrieueHuss KOHTPOJISI U TEXHHYECKOTO

00CcITy)KMBaHUS JTUHEWHOU JacTH
MarucTpaibHbBIX ra3ornpoBO/IOB;
BBIITOJIHEHHUSI  PadOT IO JKCIUTyaTaluu
ra30TPaHCIIOPTHOTO 000py10BaHus;
olecrnieueHus SKCILTyaTaluu
ra3opacrpeaeuTeIbHbIX CTaHIIUH;
opraHuzaiii  paboT TIO JAMAarHOCTHKE
ra30TPaHCIOPTHOTO 000py0BaHUS;
pa3paboTku TEXHUYECKOM "
TEXHOJIOTUYECKOM  JOKYMEHTallMH  IpH
BBITTOJTHEHU U aBapUitHO-

BOCCTAHOBUTCIIBHBIX W PCMOHTHBIX pa60T
Ha 00BEKTaX  Ta30BOM OTpaciu;




OopraHusaiii  paboOT IO 3aluTe OT
KOpPpO3WU  BHYTPEHHHX  IOBEPXHOCTEH
00opyI0BaHUS HedTeraszoBoro
KOMIUIEKCA;  JKCIUTyaTallud  OOBEKTOB
npreMa, XpaHeHUsT W OTIPY3KH HeDTH u
HEPTENPOIYKTOB)

K OCHOBHBIM 3amadaM W3y4eHUsS IUCIUIUIMHBI OTHOCUTCS IOJATOTOBKAa OOydYalomuXcs K
BBINTOJIHEHUIO CIICAYIONIMX TPYIOBBIX (PYHKIMI B COOTBETCTBHH C MPO(ECCHOHATBHBIMHA CTaHIapTaMU
(Tabmuma 2).

Tabnumna 2 — TpynoBbie GyHKITUN

Ko, HammeHOBaHMe U YPOBEHb
kBasupukanuu OTD, na
KOTOpPbIe OPMEHTHPOBAHA

JUCHMILIMHA

Kon n HaumeHoBaHue TPYI0BbIX
¢dyHKumii, HA KOTOPbIE
OPUEHTHPOBAHA IMCUMILINHA

HaumeHnoBanue
npogdeccuoHAIbHBIX
cranaapros (I1C)

B/02.6, O0ecnieuenue HaIeKHOM,
OecniepeOoitHOM 1 Oe3aBapuitHOM
pabOTHI TEXHOJIOTUYECKOTO
o0opynoBaHus

B/04.6, ®opmupoBaHU€ IJIaHOB
MIPOBEJICHUS TJIAHOBO-
MPEIYPEIUTESILHBIX PEMOHTOB
19.003 Crrerasucr 1o YCTaHOBOK, TEXHUYECKOTO
00CITYKUBAHUIO U PEMOHTY 00CITyKUBaHUS M PEMOHTA
He(TEe3aBOICKOrO He(Te3aBOACKOT0 000PYI0BaHMS,
POrpaMM MOJICPHHU3AIUH H
TEXHHUYECKOTO TIEPEBOOPYKEHUS
B/07.6, Opranusanus paboThl 1
MPOBEJICHUE MPOBEPKHU
TEXHUYECKOTO COCTOSIHHSI,
HKCIIEPTHU3BI TPOMBIIIITIEHHON
0€30MacHOCTH M OLIEHKH
HKCILTYaTaIMOHHOMN HaJIeKHOCTHU
TEXHOJIOTUIECKOTO
He(TE3aBOJCKOTr0 000pYyI0BaHUS

B, Opranu3zanus, pykoBOACTBO U
KOHTPOJIb pabOThI
000pyn0BaHUs nojApa3aesieHuit,6

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 JUCHHUIIJIMHE

B pesynbpTare oCBOCHHS AMCHUILIMHBI y oOyuaromierocss (GopMHUpYOTCS MpodeccnoHalbHbIE
kommereHmu [1K-1. Conepikanne yka3aHHBIX KOMIIETCHIIMA W TIEPEUCHb IJIAHUPYEMBIX PE3yIhbTaTOB
oOyueHus I0 JaHHOW AUCIUILTUHE MPEACTABIEHBI B TabmuIe 3.

Tabmuma 3 — [Tnaaupyemble pe3yabTaThl 00ydeHUS 10 TUCITUILTHHE



Kon m nammeHnoBanue

Kon n
HHMKATOpa I[lnanupyemble pe3yJabTaThl 00yUeHHs 110
HAaHMEHOBaHHe
JAOCTHKEHMS AUCHUILINHE
KOMIIeTeHIHH
KOMIIeTeHIHH
3HaTh!
ITopsimok cocraBiieHHs MACIIOPTOB Ha
000pyI0BaHUE, HHCTPYKIMH [0 SKCIUTyaTallK U
TK1.1 Oecreuetie TEXHUYECKOMY OOCITY>)KHBAaHUIO 000PYAOBaHMUS,
T BEJIOMOCTeH 1e(heKTOB U crienupUKaImii.
HaJIeXKHOH, .
OecriepeboiiHOM U YMeTE:
6633B: iiHoit ObecnieunBaTh NOANOTOBKY TEXHOJIOTHYECKOTO
pa6OTBII) 000pyI0BaHUS K TEXHUUECKOMY OOCTYKHUBAHUIO U
peMOHTaM, (OPMHUPOBATH CETEBbIE I'PapUKH.
TEXHOJIOTUYECKOTO BriazieTs:
o0opynoBaHus ) .
Py Odopmnenue Beromocteit 1eeKToB
TEXHOJIOTUIECKOTO 000PYIOBaHHUS U TEXHHUECKUX
YCTPOMCTB, 3aBKH Ha OTPEOHOCTh B MaTepuaax,
3aMlaCHBIX YaCTSAX U MHCTPYMEHTAX.
[1K1.2 ®opmupoBanue 3HaT:
HHaH'OB I I())Be;)eHHﬂ TexXHOJIOTNYECKH pEerIaMEeHT YCTaHOBKH,
ULAHOBO P TpeOOBaHUS MPOU3BOJCTBEHHBIX MHCTPYKIHI 110
N — AKCIUTYyaTaIll U TEXHHYECKOMY 00CTYKHBAHUIO
PEAYTID 000py10BaHUs HAa YCTAHOBKE.
[1K-1 PEMOHTOB YCTaHOBOK, VMeTn:
Opraamnzanus TEXHUYECKOTO X
pKOBO,Z[CTBO ’H I — OdopmiATh TEXHUYECKHE 3aJJaHNs, 1e(DEeKTHbIE
Py 5 Y BEJIOMOCTH, JOKYMEHTHI Ha TIPUEM H CIavy
KOHTPOJIb pabOThl | peMOHTa 060
. PYJOBaHUS B PEMOHT.
HoJpa3/iesIeHui He(TEe3aBOJCKOTO Brasiers:
o0opynoBaHus )
I Of")yaMM ’ ObecnieueHne BBIMOIHEHUS TPaUKOB ONpeIeeHus
Mrc))nep I TEXHUYECKOTO COCTOSTHUS TEXHOJIOTUIECKOTO
TexH IE HECKOTO o0opynoBaHus, rpa)ukoB PEMOHTHBIX padoT,
IPOTPaMM MOJICPHU3AIUH U TEXHHYECKOTO
NIEPEBOOPYKEHUS
EPEBOOPYKEHUS.
3HaTh:

[1K-1.3 Opranuzanus
paboThl U IpOBE/IEHHUE
IPOBEPKU TEXHUYECKOTO
COCTOSIHUS, DKCIIEPTU3bI
IIPOMBIIUIEHHON
0€3011aCHOCTH U OLIEHKH
AKCIUTyaTallMOHHOU
HaJIeKHOCTH
TEXHOJIOTHYECKOTO
He(TE3aBOJICKOTO
00opyIoBaHUs

TexHn4ecKkue XapakKTepUCTUKU, KOHCTPYKTUBHBIE
OCOOEHHOCTH, TUTUYHBIC Je(EKTHI U
HEUCTPAaBHOCTH, Ha3HAYEHHUE, PEKUMBI paOOTHI U
MpaBuJjIa SKCITyaTalluk 000PYI0BaHHUS.

YMeTn:

CocTaBiAaTh macmnopTa Ha 000pyI0BaHHE,
crienuuKaluy Ha 3aNIaCHbIE YaCTH, BEIIOMOCTH
Ne(hEeKTOB M IPYTYI0 TEXHUYECKYIO JOKYMEHTAITHIO.

Bnaners:

dopMHUpOBaHUE CETEBBIX TPA(UKOB MPOBEICHUS
PEMOHTHBIX PadoT.

JlucuuiuinHa OTHOCUTCS K yacTu bioka 1. Jlucuuruimael (Moaynu) o0pa3oBaTeNbHONM MPOrpaMMbl
OakanaBpuata, (QoOpMHUpPYyeMOW yYaCTHHKAaMHU OOpa3OBaTENbHBIX OTHOIICHHH,

noarotoBku 21.03.01 Hegpmezazosoe oeno.

,Z[J'I?I OCBOCHUS JUCIHHUITIINHBI «BoccraHoBiaeHue 1 KOHTPOJIb Ka4€CTBA YIJIECBOOOPOJHOI'O CBIPbHS»

. MecTo 1MCIMIVIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI IPOrpaMMbl

CTYACHTHI HCIIOJNB3YIOT 3HAHWUA, YMCHHSA, HABBIKHU, CHOCOGBI JACATCIIbHOCTH, C(i)OpMI/IpOBaHHBIe B
nporiecce U3y4eHHs MPeIMETOB:

10 HaIpaBJICHUIO



- OCHOBBI XUMHUYECKOM TEXHOJIOTUU HE(DTHU U Ta3a.
CTyeHT 10/IKeH:
3HaTh:
- TeOpHH (PUBUKO-XUMHUECKUX METOIOB HCCIEIOBAHUS; IPUHIUIBI paOOTHl OCHOBHBIX MPUOOPOB
B UHCTPYMEHTAIBHBIX METOIAX XUMUYECKOTO UCCIIEI0BAHHS,
Ymernb:
- MPUMEHSATH MPUOOPETEHHBbIE MPAKTUYECKUE HABBIKM B NMPO(PECCUOHAIBHON JESATENbHOCTH IS
pelICHUA KOHKPCTHBIX 3a4a4.
Baanern:
- cuUcTeMOl BbIOOpa MHCTPYMEHTAJIBHBIX METOJOB XUMHYECKOrO aHalli3a, a TaKKe OLIEHKOU
BO3MOXHOCTEN KaXJ0r0 METO/A.

JMCUMIUIMHBL, Ui KOTOPBIX HEOOXOJMMBI 3HAHHS, YMEHHS, HABBIKH, IMPHOOpETaeMble B
pe3yJIbTaTe U3y4eHusl JAHHON JUCLUIIIVHBL

- CIIELIMAJIBHBIE METO/IbI IEPEKAYKH U XPAHEHUS YIJIEBOIOPOIOB,

- TEXHOJIOTMYECKas IIPaKTHKa,

- IPEAUIUIOMHAS IPAKTHUKA.

OCHOBHBIE TMOJIOKEHUS AUCLUUILUIMHBI B JajbHEHIeM OyayT MCIOJIb30BaHbl NPU MPOXOXKICHUN
MPAKTUKH U BHITIOJHEHNUH BBITYCKHOM KBAIM(UKAITMOHHON PaOOTHI.

3 CTpykKTypa M cojepKaHue TUCIUTNTHHBI
OO6miast TpyAO0EMKOCTh MUCHMIUIMHBI COCTaBiseT 4 3aueTHble enuHuibl, 144 axageMudecKux

4acoB, UX pachpeesieHue Mo BUaaM padoT U ceMecTpaMm MpeCTaBlIeHo B Ta0muiie 4.
Taomuma 4 — O0beEM IUCIUIUIAHBI B aKaJIEMAYECKUX Yacax.

Bujbl yueOHBIX 3aHATHI U pa0d0ThI 00yYaloIUXCs TpyroemMkocTs, yac
OO0mast Tpy10eMKOCTh AHCIMILIMHBI, YaC 144
KonTtakTHas padoTa 00y4yaouuxcs ¢ npenojgaBareJsieM 1o Bujaam 28
Y4eOHBIX 3aHATHI (BCero), B T.4.:
3aHSATHS JIEKIIMOHHOTO THIIA 6
3aHSATHUS] CEMUHAPCKOTO TUMA 6
nabopaTopHbIe PAOOTHI 0
CamocrosiTesibHasg padoTa Bcero, B T.4.: 132
CaMonoaroToBka o Temam (pasfesnamM) TUCHUTITHHBI 132
IIpoMe:kyTOUHAsI aTTECTALUSA JK3aMeH

3.1. Copaeprxanue TMCUMILVIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Pacnipenenenne pas3ienoB AWCHMILIAHBI MO BHJAM YYEOHBIX 3aHATHH M HX TPYIAOEMKOCTh
yKa3aHbl B Ta0nuIie 5.
Tabmura 5 — Pa3iens! JUCIHUILINHBL U MX TPYAOEMKOCTh TI0 BHJIaM YIeOHBIX 3aHATHN

- E Buabl y4eOHBIX 3aHATHI, BKIIOYAs
Ne S g2 CaAMOCTOSITEJIbHYIO Pa00Ty 00y4aroumuxcs, 1
- Pazjen qucuMnJIHHbI g S 5 ’
n/n ACT AN S X3 TPYI0eMKOCTh (B Yacax)
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BBenenue. 3agaun u 1ienu
aHanma Kaqeé[TBa ’ YCTHOS Wi
1 JIEBOIOPOJTHOIO CBIPHS U 14 14 [THCHMCHHOC
yr P P TECTUPOBAHUE
IPOJYKTOB NEepepaboTKu
DU3NKO-XUMHAYECKUE U
TOBaPHO-TEXHUYCCKHE YcrHOE Mitn
2 METObI aHAIM3a 14 14 [IUCbMEHHOE
YTJIEBOJOPOIHOTO CHIPBS U TECTUPOBAHUE
MPOJYKTOB €ro nepepaboTKu
XpomMmarorpadpuueckue u
X pOMaTO hfafc): yerHoe nin
3 P 14 2 12 [IUCbMEHHOE
CIIEKTPOMETPHUYECKUE
TECTUPOBAHUE
METO/IbI aHaJIn3a
CrexTpalbHbIE METOIbI
aHanH§; JIEBOJIO OiHOFO yerHoe nin
4 chl Lﬂ}liron T;;CFO 14 2 12 MMACEMEHHOE
P POILYK TECTUPOBAHUE
nepepadoTKu
MeToabl onpeneeHus
HJ'IOTHHOCTI/I gegm ycrHoe nimn
5 > 14 2 12 MMACEMEHHOE
HEPTSAHBIX (PpaKIMi U
TECTUPOBAHUE
He(TENPOAYKTOB
AHamn3 conepKaHusg
MCX&HI/I‘IGCII[(I/II; npuMecen B YCTHOE WM
6 P 14 2 12 IMMCEMEHHOE
HePTHU U HEPTAHBIX
TECTUPOBAHUE
ocTaTKax
AHanu3 coaep:kaHus YcrHOE M
7 | achanbTeHOB B HE(YTH U 15 1 14 MHCHbMEHHOE
HE(TAHBIX OCTATKAX TECTUPOBAHUE
AHanu3 cofiep:KaHust Macel YcrHOE nitn
8 | u cMou B HEDTH U 15 1 14 MHCHbMEHHOE
HE(TAHBIX OCTATKAX TECTUPOBAHUE
AHann3 TMHAMUYECKOH U VYcTHOE Min
9 KHHEMATHYECKOH BSI3KOCTHU 15 1 14 IMUCLMEHHOE
He(TU 1 HePTENPOTYKTOB TECTHUPOBAHUE
AHanu3 OKTaHOBOT'O YKCIa
Sersmia VYcTHOE Min
10 15 1 14 IMUCLMEHHOE
pedpakTOMETPHUECKUM
TECTUPOBAHUE
METOIOM
dopma aTTecTaluM )
Bcero uacos o
144 6 6 132

ANCUHUILINHE




3.2 Coaep:xaHue TUCHMILINHBI, CTPYKTYPHPOBAHHOE 10 pa3ieiaM (TeMmam)

ConeprxkaHue JICKITMOHHBIX 3aHATUH MTPUBEICHO B Ta0uIEe 6, colepKaHue MPAKTHIECKUX 3aHATHHA
— B Tabnuie 7.
Tabmmma 6 — ComeprxaHue JICKITMOHHBIX 3aHITHI

HaumenoBanue Conep:xanue pa3jena (TeMbl)
No i/m pasnesa (TemMbl) JUCHUILINHBI
TUCHUTLIMHBI
1 2 3
KunkoctHo-ancopbunonnas xpomatorpadus. [Tapamerpsl,
XapaKTepU3yrolre XxpoMaTorpaMmbl. G (HEeKTUBHOCTH U
CEJIEKTUBHOCTH pazaeneHusi. OCOOCHHOCTH MPOBEIECHUS KUAKOCTHON
Xpomatorpadudeckue | acopOIMOHHON XpoMaTorpadun B aHaIM3e HEPTAHBIX OOBEKTOB.
3 U Xpomaro-macc- ["a3oxuaKoCcTHAS XpoMaTorpadust Kak METOJT pa3/IesIeHHs U aHATU3a
CHEKTPOMETPUUYECKUE | KOMIIOHEHTOB
METO/Ibl aHATTU3a HedTH 1 HeTenpoaykToB. ONpenereHre rPynnoBOro CocTaBa
He()TU YCKOPEHHBIM XpOMAaTOrpauuecKiuM METOA0M. XpOoMaTo
Macc-CIIEKTPOMETPUS U €€ IPUMEHEHHE JUIsl KAUECTBEHHOIO U
KOJIMYECTBEHHOTO aHaJIHM3a COCTaBa HEPTIHBIX KOMIIOHEHTOB.
Omnpenenenne ontuiecko aktuBHocTH. K-criekTpockomnus,
CriexTpanbHbIe MOJIeKyJIsSpHast pedpaxuus. [Ipumenenne ciekrpomerpun B YO -
METOJIb! AHAIH3A BUJIUMO¥ 00JTACTH CIIEKTpa IS I/II[GHTI/I(I)I/IKaLII:II/I Y KOJIMYECTBEHHOT'O
4 JIIICBOIOPOIHOTO OIpeIeTICHUsI OTJEIBHBIX KJIACCOB COSANHEHUH YIIIEBOAOPOIHOTO
CBIPbsl ¥ IPOIYKTOB IepepadoTku. OOHapyKeHHe U aHAN3 METaJIOB U
CRIpbA 1 TIPOIYKTOB MmeTautonopgupuHoB B HeQTsIx. Criekrpockonus SIMP Ha sinpax 1H u
€ro nepepadoTkn 13C, ee UCIOJIB30BAHUE B CTPYKTYPHO-TPYIIIOBOM aHaJIM3€ HEPTIHBIX
KOMIIOHCHTOB.
Mertobl onpeneseHust
5 TJIOTHOCTU HE(TH, OmnpeneneHne IIOTHOCTH HePTH, HEPTIHBIX PpaKIui U

He(TAHBIX (pakuuil 1
He(PTENPOIYKTOB

HC(bTCHpOI[YKTOB CTaHAAaPTHBIM MCTOOOM.

Tabnuna 7 — CopepkaHue NPAKTUYECKHUX 3aHSATUH

Ne n/m

HaumenoBanue pasjaesa
(TeMbl) TUCHMTITHHBI

ConepxaHue NpaKTHYECKUX 3aHATHI

1

2

3

Ananuz COJACPpIKaHUA

MEXaHUYECKHUX MMPUMECEN

B HETU U HEPTAHBIX
ocTaTKax

Omnpenenenne coaepkaHUs MEXaHUIECKUX puMecel B HeTu u
HE(TSIHBIX OCTATKaX.

AHanmm3 coaepKaHus

acanbTeHOB B HE(YTH U

He(TSIHBIX OCTaTKaX

Amnanu3 conepxanus achanbTeHOB B HEPTH M HE(PTIHBIX OCTaTKax

Amnamms COJACPpIKaHUA

MaceJl U CMOJI B HETH U

He(bTSIHBIX OoCTaTKax

Ananuz COACPIKAHUA MAaCCII 1 CMOJI B He(i)TI/I )51 HCQ)TSIHBIX ocTaTrkKax

ABanus quHaMU4ecKou 1

KMHEMaTH4YeCKOU
BSI3KOCTU He(PTH U
HE(PTENPOIYKTOB

AHanm3 IMHAMUYECKON 1 KWHEMaTHYECKON BSI3KOCTH HE(DTH 1
HEPTETIPOAYKTOB

10

AHanu3 OKTaHOBOI'O YMCJiIa

OeH3UHA

pedpakTOMETPUIECKUM

METOJIOM

AHaJn3 OKTaHOBOTO YHCia OCH3WHA pePaKTOMETPHUECKHUM METOIOM




4, MeToauueckue YKazaHus OJad oﬁyqaloumxcn 110 OCBOCHHUI0 JHUCHHUITIJINHbI

4.1 MeTtoanuyecKkue yKa3aHus JJsi 00y4YarOIIHUXCsl MO0 OCBOEHUIO JUCHUIIMHBI HA 3aHATHAX
JeKIUOHHOI'0 THIIA

JIexuMOHHBIA KypC MpEeAnoyiaraéT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IulaHa. B XoJe JeKIMOHHBIX 3aHATUH pPacKpbIBAlOTCS 0a30BbIE BONPOCHI B paMKax
KaX/10i TeMbl TuciMIUIMHbL. O003HAYal0TCs KIIOYEBBIE ACMEKThI TE€M, a TAKXKe JIENAl0TCs aKUEHTHI Ha
HauOoJiee CIOKHBIE M BaXKHbIE IOJIOXKEHMS H3yyaeMoro Marepuaina. Marepuainbl JEKUUH SBISIOTCS
OIIOPHOW OCHOBOH U1 MOATOTOBKM OOYYAOLIMXCSl K MPAKTUYECKUM 3aHATUAM UM BBIIOJIHEHUS 3aJaHUN
CaMOCTOSITENILHONW palOoThl, a TakkKe K MEPONPUATHUSM TEKYIIEr0 KOHTPOJSA YCIIEBAEMOCTH U
IIPOMEXKYTOYHOM aTTeCTaluy 110 AUCLHUIIIMHE.

B Xone neKUMOHHBIX 3aHATUH 00Y4YarOIIMMCSI PEKOMEHIYETCSI BBIIOJIHATh CIEAYIOLUIUE NEHCTBUS:
BECTH KOHCIIEKTUPOBaHME y4yeOHOro marepuaia; oOpallaTh BHUMaHHE Ha KaTeropuu, GopMyIHpPOBKH,
pacKpbIBaIOIIUE COACPKAHUE TEX WIIM UHBIX SBJIECHUHN U MPOIECCOB, HAYYHBIE BBIBOJbI U MIPAKTUUYECKHE
PEKOMEHJALUN 110 UX IPHUMEHEHUIO; 33JaBaTh IPENOJABATEII0 YTOYHSIOUIUME BOIPOCHl C LEJBIO
YSICHEHHUsI TEOPETUYECKUX MOJI0KEHUH, pa3pelIeHUs] CHOPHBIX CUTYalUi.

XKenatenpHO OCTaBUTH B pabOYMX KOHCIEKTaX IOJs, HAa KOTOPbIX BO BHEAYJUTOPHOE BpeEMs
MOXHO CZEJIaTh IOMETKH U3 PEKOMEHJO0BAHHON JINTEPATYPBhI, JOMOIHAIOINE MaTEPUAIT IIPOCITYIIAHHON
JIEKIMH, a TAKXKe NMOAYEPKUBAIOLINE 0COOYIO BA)KHOCTh T€X MJIM MHBIX TEOPETHUECKUX MOJIOKECHUH.

4.2 MeToanyeckne yKazaHus J1Jisl 00y4aloIuXcsl 0 OCBOCHUI0 TUCHUILINHBI HA 3aHATHAX
NMPAKTHYECKOro (CEMUHAPCKOI0) THIIA

[Ipy moAroToBke K MPaKTUYECKUM 3aHITHUSIM, 00ydarolMMCs HEOOXOAMMO H3YYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTBCS C  JIOTIOJIHUTENBHOW JINTEpaTypod, HOBBIMH IyONMKALUAIMU B
MEepUOANYECKUX H3JIaHUAX: KypHayax, raerax. [Ipy 3ToM ydecTh pekoOMEHAalWU MIpernoaaBarens U
TpeOoBaHusi y4deOHOW mporpamMMbl. B Xoje MOATOTOBKM K MNPAaKTHYECKUM 3aHATUSAM HEOOXOIMMO
OCBOUTH OCHOBHBIE MTOHATHS U METOJIMKH pacuéTra nokasaTesiel, OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.

B TeueHne mnpakTHYECKOro 3aHATHS CTYACHTY HEOOXOJMMO BBINOJHHUTH 33JaHMS, BBIIAHHBIC
IpenojaBaTesieM, YTO 3aCUMUTBhIBAETCS Kak TeKyllas paboTta cryaeHrta. IIpakTuueckue (ceMHHapCKHE)
3aHATHUS 00YJaIOLINXCSl 00€CIIeUHBaIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUI, TOJIyYEHHBIX Ha JIEKIHSIX;

- IOJTy4YeHHE YMEHUI U HaBBIKOB COCTABIJICHHS TOKJIAZIOB U COOOIIEHUI, 00CYKIeHHs BOIPOCOB 110
yueOHOMY MaTepuany AUCHUIIINHBL

4.3 MeToau4yeckue yKa3aHusl 0 CAMOCTOSITeIbHOI padoTe 00yJyaromuxcst

CamocrosTenbHas padoTa o0ecriednBaeT MOATOTOBKY 00YJarOIIerocsi K ayJJUTOPHBIM 3aHATHIM H
MEPOTPHUATHIM TEKYIIETO KOHTPOJSI W TMPOMEKYTOYHON aTTeCTAllMM IO HW3Yy4aeMOl JHUCHUILINHE.
PesynbTathl 3TOM MOATOTOBKHU MPOSIBIISIOTCS B aKTHBHOCTH OOYYAIOMIETOCs Ha 3aHATHAX M B KaueCTBE
BBITIOTHEHHBIX MPAKTUYECKUX 3aJIaHUH U IPYTHX (OPM TEKYIIEro KOHTPOJISL.

[Ipn BBITONMHEHWM 3aJaHUNA JJI1  CaMOCTOSITEIPHOM palOThl PEKOMEHIyeTCs TpopaboTka
MaTepUajIoB JICKIMI MO KaXI0H MPONUICHHON TeMe, a TakKe M3yYeHHE PEKOMEHIYEeMOU JHUTepaTyphl,
npeacraBieHHo B Paznene 5.

B mpomecce camocrosiTenbHONM pabOThl MpU  HM3YyYEHUH JTUCIUIUIMHBI  CTYIACHTBHI MOTYT
WCTIOJB30BaTh B CHEIHATM3UPOBAHHBIX AYAUTOPHUSAX [UISI CaMOCTOSATEIHHONH pabOThl KOMIIBIOTEPHI,
obecreynBapIIEMy JOCTYH K IPOrpaMMHOMY OOECIEYeHHI0, HEOOXOOUMOMY s M3Yy4YeHHUs
JTUCHUIUIMHBL, a TakXKe TOCTYN yepe3 MH(OPMALMOHHO-TEIEKOMMYHHKAMOHHYIO ceTh «MHTepHeT» K
ANEKTPOHHON HH(OpPMAIIMOHHO-00pa3oBarenpHOl cpene wuHcTHTyTa (DUOC) ©  3IEKTPOHHOM
oubmuoreunorr cucrteme (OBC), rae B AIEKTPOHHOM BHJE pACMoOjaratoTcs ydeOHble W ydeOHO-
METOJIMYECKUE MaTEepPHAIIbl, KOTOPbIE MOTYT OBITh HCIIOJIb30BAHBI JJISi CAMOCTOSATEIBHOU paboThl Tpu
W3YYEHUU JUCIUILTUHBL.

Jnst oOydaronuxcst o 3a04HOi opme 00ydeHHsI CaMOCTOSATENIbHAsE paboTa SIBIISIETCSI OCHOBHBIM



BHJIOM y4€OHOM IeSITeIbHOCTH.
4.4 MeToau4yecKue YKa3aHUs MO BbINMOJHEHHI0 HHAUBHAYAJbHBIX THMOBBIX 3aaHUii

B ciywyae mnpomyckoB 3aHATUM, HaIM4us WHAUBUAYAIbHOro Trpaduka oOydeHus u s
3aKpEIUICHUs] MPaKTUYECKUX HABBIKOB CTYJIEHTaM MOTYT ObITh BBIJIaHbl TUIIOBBIE WHIUBUYaJIbHbBIC
3a/laHusl, KOTOpbIe IOJDKHBI OBITh ClIaHbl B YCTaHOBJICHHBINM IperojaBaTelieM CpOK. BbImoiHeHHBIE
3aJlaHUs OLIEHUBAIOTCS HA OLIEHKY.

5. YueOHo-MeToAMYeCKOEe H HH(POPMALIMOHHOE 00ecedeHue JUCITHIIMHBI

5.1. IlepeyeHb OCHOBHOHW W JONMOJHUTEJbHOH Yy4eOHOIl JMTEepaTypbl, HEOOXOAUMOM ISt
OCBOEHUS TUCHMILINHBI.

Best nureparypa, BKIIOYCHHAsT B JIAaHHBIA TIEPEYCHb, IMPEACTABICHA B BHUAC JIICKTPOHHBIX
pecypcoB B 31eKTpoHHO# Oubnuoteke uncturyta (OBC). Jluteparypa, ucnonp3yemasi B Ie4aTHOM BHUJIE,
MpeCTaBICHa B HAy4YHOU OMOIMOTEKe yHUBEpcUTeTa B o0beMe He MeHee (0,25 3K3eMIUISIpOB Ha OJTHOTO
oOyuaroierocs.

a) OCHOBHAas:

1. Kupcanos 1O. I'., [llumos M. I'., Konsiera A. I1. Anamms Hedtr u HedrenpoaykTos / FO. I'. Kupcanos
[u ap.]. — ExarepunOypr: M3n-Bo Ypan yH-Ta, 2016 — 88 c.

2. Emmmuackuii, A. A. Texamdeckuii aHamm3 HehTH M HETEIPOIYKTOB [DIIEKTPOHHBIA pecypc]:
ydebnoe mocodue / A. A. Emmumunckuii, JI. A. Mo6parumosa, A. A. Bepxosbix. - Kazanp: Kazanckuit
HAIIMOHATBHBIN UCCIIEIOBATEIHCKUN TEXHOIOTUUECKUI YHUBEpCHUTET, 2016.

0) 10NOTHUTEILHAS:

1. Aunpees E.b., Kimounnkos A.M., KpotoB A.B. u ap. ABromMaTH3anus TEXHOJIOTMYECKHX POLIECCOB
JOOBIUM 1 TTOITOTOBKH HepTH 1 raza, oy penakiueit npod. B.E. Tlonmagpko, M., «Heapay. 2008, 398 ctp.

2. — AnucumoB W. T., bampmmroBa K. M. u np. TomnmmBa, cMa3ouHble MaTepuallbl, TEXHHYECKUE
KHUIKOCTH. AccopTumenT U npumeHenue / . I'. Aaucumos [u ap.]. — M.: Mznarensckuii ientp «Texundopmy»,
1999 — 596 c.

Ilepeyenb y4eOHO-METOAUYECKOr0 oOOecHeYeHUs1 ISl CAMOCTOSAATEJbHOH PadoThI
o0yyarouuxcst Mo JUCHUNJINHE
[lepeyeHp pa3znenoB AMCUMIUIMHBI U PEKOMEHAYyEeMOH JuTepaTypbl (M3 CHUCKAa OCHOBHOM M
JOTIOTHUTEIBHON JTUTEPATYPHI) IJIs1 CAMOCTOSITEIIHHON paObOTHI CTYIEHTOB ITPUBECHBI B TaOIUIE 8.
Tabnuna 8 — YuebHO-MeToInuecKkoe o0ecneueH s CaMOCTOATENbHOM paboThl 00yJatonmxcs

Jlureparypa
Ne ni/m Pa3jnen (Tema) AMCHMILVINHBI (cchLIKa HA HOMeEP B CIIMCKeE
JIUTEPaTyphbl)
1 2 3
1 BBenenue. 3agaun u 1e51d aHaau3a KauecTBa OcHoBHas: 1, 2
YTJIICBOJIOPOHOTO CHIPhs U IPOAYKTOB NiepepadoTkn | JlonmomHurensHas: 1, 2
DU3NKO-XUMUUYECKHE U TOBAPHO-TEXHUUYECKHE .
2 METObI aHAIIN3A YIIIEBOJOPOHOTO CHIPhS U Ocroras: 1, 2
JononaurenpHas: 1, 2
MPOJYKTOB €ro nepepaboTku
3 Xpomatorpapuueckue U XpoMaTo-Macc- OcHoBHas: 1, 2
CIEKTPOMETPUYECKUE METO/IbI aHATH3a JonomauTenpHas: 1, 2
4 CnekTpajibHbIe METO/Ibl aHAIN3a YTIIEBOIOPOHOTO OcnoBHas: 1, 2
CBIPBS ¥ IPOJIYKTOB €T0 MepepadOTKH JononaurenpHas: 1, 2
5 Mertoapl onpeniesieHus MII0OTHOCTH HePTH, OcHoBHas: 1, 2
HEPTSIHBIX (QpaKkIuil 1 HEPTEPOTYKTOB JlononuurensHas: 1, 2
6 AHanu3 cofepKaHusl MEXaHUYECKUX MPUMeECe B OcHoBHas: 1, 2




HepTH 1 HEPTIHBIX OCTaTKaX JlonomuuTenpHas: 1, 2
7 AHanus conepxaHus acGalbTeHOB B HEPTH U OcHoBHas: 1, 2
He(TSHBIX OCTaTKaX JononmaurenpHas: 1, 2
8 AHanus conepkaHus Macell ¥ CMOJI B He(hTH U OcHoBHas: 1, 2
He(TSHBIX OCTaTKaX JononmaurenpHas: 1, 2
9 AHanmu3 IMHAMUYECKON U KUHEMATUYECKON OcHoBHas: 1, 2
BSI3KOCTH He(PTH 1 HEPTEPOIYKTOB JlonomuuTenpHas: 1, 2
10 AHanu3 OKTaHOBOI'O YKCJia OCH3MHA OcnoBHas: 1, 2
pedpakTOMETPUICCKUM METOIOM JlonomuuTenpHas: 1, 2

5.2. IIpodeccnonanbubie 0a3bl JAHHBbIX, HH(POPMAUMOHHO-CNIPABOYHbIE CHCTEMBbI,
HHTEPHET-Pecypchl

1. DnexrponHas 6ubnmoreuHas cuctema Ps3anckoro uncturyta (unuana) MoCKOBCKOTO
MOJMTEXHHUECKOT0 HHCTUTYTA [ DIIeKTPOHHBIN pecypc]. - Pexxum noctyma: http://bibl.rimsou.loc/
- 3ari. ¢ sKkpaHa.

2. BUIl MockOBCKOTO MOIUTEXHUYECKOTO YHUBEPCUTETA [ DIEKTPOHHBIN pecypc]. - Pexum
nocryma: https://lib.mospolytech.ru/ - 3arn. ¢ 3xpana.

5.3. lIporpammHoe oGecneyeHue

Nudopmanmonnoe obecrieueHne y4eOHOro Tmpolecca MO JAUCIHHUIUIMHE OCYIIECTBISETCS C
UCTOJB30BAHUEM  CIICAYIOIIEr0 MPOTPAaMMHOTO  OOecriedYeHUs: (JIMIICH3HOHHOTO ¥ CBOOOIHO
PacIpoCTPaHsAEMOro), B TOM YHCIIe OTEYECTBEHHOIO MPOMU3BOACTBA (Tabnuma 9).

Tabmuma 9 — Undopmanmonnoe obecnedyenrne yueOHOro nporecca rno AUCHUIUIHHE

Ne i/ HaumenoBanue YcaoBus gocryna

1 2 3

n3 BHYTpeHHeﬁ CCTU YHUBCPCUTECTA

1 Microsoft Windows y
(JINLIEH3MOHHBIN JJOTOBOP)

n3 BHYTpeHHeﬁ CCTU YHUBCPCUTECTA

2 Microsoft Office y
(JINLIEH3MOHHBIN JJOTOBOP)

W3 BHYTPEHHEH CETH YHUBEPCUTETA

3 KoncynperantlIimroc .
(JIMIIEH3UOHHBIN JJOTOBOP)

13 10001 TOUKH, B KOTOPOH MMEEeTCs TOCTYII K

4 C10 MOODLE .
ceT VIHTepHET (IMIIEH3MOHHBIN TOTOBOP)

13 10001 TOUKH, B KOTOPOH MMEETCs TOCTYII K
5 TexokcnepT [dnekTpoHHBIH pecypc] cetu MHTEpHET (CBOOOAHO pacpocTpaHsieMoe)
pexuM Joctyna 1o cebuike http://docs.cntd.ru

6. OnucaHue MaTepHAJbLHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOiIi I OCYILIeCTBJIEHUS
0o0pa30BaTeIbHOIO NMpouecca o AUCHUNIHHE

Creuuanu3upoBaHHbIE  ayJUTOPUHU, HUCHONIB3YEMble TIPU TPOBEACHHM JIEKIIMOHHBIX W
MPAKTUYECKUX 3aHATHH, OCHAIICHBI MYJIbTUMEIUWHBIMH IPOCKTOPAMH M KOMILIEKTOM aIlapaTyphl,
MO3BOJISIFOIIEH JJEMOHCTPUPOBATH TEKCTOBBIE U TpadUUeCcCKUe MaTePHAIIBI.

KomMmreroTepHbie 1Ta00OpaToOpwy, OCHAIICHHBIE KOMILICKTAaMH OOOPYIOBAaHUS, HCIIONB3YIOTCS IS
MIPOBEJICHUS] CEMHUHAPCKUX U MPAKTUYECKHUX 3aHATUH.

[lepeuens ayauTopwii W MaTepUATBHO-TEXHUYECKHUE CPEJICTBA, HCIIOJb3yeMbIe B IIpoIiecce
oOyueHus1, IpeCTaBJICHbI B Ta0uIie 8.

Tabnuma 8 — [lepedyens ayautopuii 1 000pyI0BaHUS

Ayauropusi Buna 3ansitus MarepuajibHO-TeXHHYECKHEe CpeIcTBa
Aynutopus Ne 221, JIeKIIMOHHBIE 3aHATHUS, Croubl, CTYJIbS, KJIACCHAS I0CKa, Kadenpa
390000, r. Ps3anb, TPYIIIOBBIE U JUIA IIpenofaBaTes, dKpaH, IPOoeKTop,
yi1. [IpaBo-JIbiOeackast, MHINBUIYaJIbHBIC



http://bibl.rimsou.loc/

26/53

JlekunoHHas aynuropust
Aynutopus sl TPYIIOBBIX
Y UHJIUBUyaJIbHBIX

KOHCYJIbTallUN

HOYTOYK, KaJIf031

KOHCYJIbTAIU
— CTOJIBl, CTYJIbS;
— KJIaccHas Jocka, kadeapa ans
IIpenojaBaTes;
— MYJIbTUMEAUNHBINA TPOEKTOP;
Aymutopus Ne 3, — JKpaH;

390000, 2. Pazamw,

va. Ilpaso-Jlvibeockas, 26/53
Aynuropus s
1a00paTOPHBIX 3aHATUI

JlaboparopHble 3aHATHS

— KOMITbIOTEP (HOYTOYK);

— ayJyo anmnaparypa,

— YJIBTPa3ByKOBOW TONIIMHOMED SONIC
Tester 37 DLPPIlus Olimpus Panametrics-
NDT,;

— Buzeockort Iplex LX Olimpus;

— 1e(eKTOCKOI MarHUTOMOPOIIKOBBII
(kaTyImika HaMarHUYMBAIOIAs ).

Aynuropus Ne 208

390000, r. Ps3anb,

yi. [IpaBo-JIbibenckas,
26/53

KomnrerorepHas ayauropust
AyauTopus JjIsl KypcOBOTO
IIPOEKTUPOBAHHUS
Aynuropus st
CaMOCTOSITENIbHON PaboThI
OCHAIlIEHHAast
KOMITBIOTEPHOU TEXHUKOH C
BO3MO>KHOCTBIO
MOJIKJIFOUEHUS K CETH
«HTepueT™ n
o0ecreyeHrneM J10CcTyIa B
DNEKTPOHHYIO
UH(POPMAaIMOHHO-
00pa3oBaTeNIbHYIO Cpeny
MHCTUTYTA

CamocrosiTensHas paboTa
CTYJCHTOB

PaGouee  MecTo  mpenogaBaTens: -
HePCOHAIIbHBII KOMIIBIOTED;
PabGouee MecTo yuamerocs: - nepcoHa bHbIN
KOMIIBIOTED  MPOrPaMMHOE  OOecrieueHue
MS office 2013 (nmmensus MocmomuTex).
ArchiCad (y4eOnas nuiien3us GecruiaTHas).

NanoCad (yueOHast nuIeH3UsI OecriiaTHas).
VYuebnas Bepcusi T-FLEX CAD (yueOHas
JUIEH3UsT OecTiaTHas). JlaGopartopHbIit
IMpaktukym JKBK  (GecruiaTHblii  JHCK).
I'pann-Cmera (OeccpouHas JIMIEH3US IS

yueOHBIX 3aBeneHuit ['pany Baamgumup).
SCAD Office (yueOnas JIULIEH3UA
OecruraTHas).

7. OueHouyHble MaTepHuaJibl (GOHI OLIEHOYHBIX CPEICTB) VISl TEKYIEr0 KOHTPOJIsI
ycIeBaeMOCTH U IIPOMEKYTOYHOM aTTecTauuu

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHMEM 3TAaN0B UX ()OPMHUPOBAHMS B IIPoLecCe OCBOCHUS

Tabmuma 9 — [NacnopT GoH/1a OIIEHOYHBIX CPEJICTB

Kon
Ne KonTposmmpyembie pa3aeibl . HaumenoBanue
KOHTPOJINPYeMOii
n/n (TeMbl) JUCUUIJIMHBI OLICHOYHOI'0 CPeACTBA
KOMIIETEHIM U
1 2 3 4
BBenenue. 3agaun u ey aHanuza
1 | xauecTBa yIJIEBOJOPOIHOTO CHIPbS
U TIPOJTYKTOB NepepaboTKu IK-1 TectupoBanue,
DU3UKO-XUMHYECKHE U TOBAPHO- Bormpocs! k 3x3ameny
2 | TeXHUYECKHE METOJIbI aHATTN3a
YIJIEBOJOPOJHOTO ChIPbS U




MIPOJIYKTOB €ro nepepaboTKu

Xpomatorpapuueckue 1 Xpomaro-
3 | Macc-CeKTpOMEeTpUYECcKre
METO/Ibl aHAJIN3a

CriekTpanbHbIE METO/IbI aHATTN3a
4 | yrneBoJOpOJAHOTO ChIPhS U
MIPOJIYKTOB €r0 MepepaboTKu

Mertoab! onpeaeneHus INIOTHOCTH
5 | HedTH, HeDTIHBIX DpaKIuid U
HEPTENPOIYKTOB

Ananus coneprkaHus
6 | MexaHu4eckux rnpumeceil B HehTH
1 He(TSHBIX OCTAaTKaX

Amnanu3 conepxanus acQaabTeHOB
B HEPTH M HEPTAHBIX OCTATKaX

AHanus conepikaHusl Macel U CMOJI
B HETH U HEPTAHBIX OCTATKAX

AHanus guHaMHUYECKOU U
9 KMHEMATUYECKOHN BA3KOCTH HE(TH
1 HePTENPOAYKTOB

AHaJIM3 OKTaHOBOT'O YUCIIa
10 | GensuHa peppaKTOMETPUUECKHM
METOJIOM

7.2 Onucanue nokasareieil 1 KpUTeprueB OLEHMBAHUSI KOMIIETEeHIIHI HA Pa3JIMYHBIX ITanax
ux ¢popMHpPOBaHUs, ONIHCAHHE LKA OLlEHMBAHUA

Tabnuna 10 — ITokazaTenu 1 KpUTepuH OLIEHUBAHUSI KOMITETEeHIIUI

+ Iloxka3aTenb oneHUBAHUA ®opma KOHTPOJIS
YO T )
3HaThb Ilopsamox  cocraBieHus  MACIOPTOB  HA + +
o0opynoBaHue, MHCTPYKIUI 1O SKCILTyaTaluu
u TEXHUYECKOMY 00CITy’)KUBAaHUIO

o0opynoBaHusi, BEIOMOCTEl JAePEKTOB U
crieruuranuii (IK-1.1)

TexHOmOrnyecknii ~ pernmaMeHT  yCTaHOBKH, + +
TpeOOBaHUSI TMPOU3BOACTBEHHBIX HHCTPYKIUHA
o AKCILTyaTaluu u TEXHUYECKOMY
00CITy’)KUBAaHHIO OOOPY/ZOBaHMS Ha YCTaHOBKE.
(TIK-1.2)

TexHnueckue XapaKTEpUCTHKH, + +
KOHCTPYKTUBHbIE ~ OCOOEHHOCTH, THUIIUYHbIE
negeKkTsl W HEeMCIPAaBHOCTH, Ha3HAueHHeE,
peXHUMBI pabOThl M MpaBUja SKCIUTyaTallUu
obopynoanus. (ITK-1.3)

Ymetb ObecnieunBaTh MOATOTOBKY TEXHOJIOTHUECKOTO + +
000pyI0BaHUS K TEXHUUECKOMY
00CITy’)KUBAaHHIO U PEMOHTaM, (POPMHUPOBATH
cereBbie rpaduku (ITK-1.1)

OdopmIATh TEXHUUECKUE 3a1aHus, 1e(hEeKTHBIC + +
BEJOMOCTH, JTOKYMEHTHI Ha TNpHEM U CHady
obopynosanus B pemoHT (I1K-1.2)

CocraBnsaTh macrmopra Ha 000OpyJOBaHUE, + +




cenuUKaiM ~ HA  3allacHble  YacTH,
BEJIOMOCTH Je(DEKTOB U APYI'YI0 TEXHUYECKYIO
noxkymenraruio (ITK-1.3)

Bnaners

Odopmienue BEJIOMOCTEH nedeKToB
TEXHOJIOTUIECKOTO 00opymoBaHuUs u
TEXHHYECKUX  YCTPOWCTB, 3asBKM  Ha
NOTPeOHOCTh B MaTepuaax, 3alacHbIX YacTsX
u uncrpymenrax (I1K-1.1)

ObGecneueHue BBITIOJTHCHUS rpa¢gukoB
OTIpeIeIeHUs TEXHHUYECKOTO COCTOSTHUS
TEXHOJIOTUYECKOTO 00OpYyIOBaHUs, TpapUKOB
PEMOHTHBIX PabOT, MPOrpaMM MOJCPHU3AINH
1 TexHuueckoro nepesoopykenus (ITK-1.2)

dopmMupoBaHUE CETEBBIX
npoBeieHust peMoHTHBIX pabor (ITK-1.3)

rpaduKoB + +

7.2.1 DTan TeKymero KOHTPOJisi 3HAHUI

PSSYJ'ILTB.TBI TEKYIICTO KOHTPOJIA 3HAHUU OLICHUBAIOTCS 110 OATHOAIIIIBHOM IIKae ¢ OLCHKaMu:

®  «OTIIUYHO»

®  «XOpOUIO»
®  «yIOBJIETBOPUTEIHHOY
®  (HEYJOBIIETBOPUTEIHHO»
® «HE aTTEeCTOBAH»

Tabmuma 11 — IlokazaTenu W KpUTEpUU OLIGHHWBAHWSA KOMIIETEHIIMM Ha 3Tame TEKYIIEro KOHTPOJISI

3HaHUHI

Jdeckpu IoxazaTenb OEeHHBAHUSA Onenka Kpurepuii onenuBanns

nTop

KOMIIeT

CHIM

3naer | [lopsimok  coctaBnenus  macmoptoB  Ha | OTiIMYHO [TonHOE MM yacTuyHOE
000py0BaHue, MHCTPYKLUN o MOCEIIEHUE JIEKIIMOHHBIX,
JKCILTyaTaluu u TEXHUYECKOMY MPAaKTUYECKUX 3aHITHH.
00CITy’)KUBaHHIO 000pYIOBaHMsS, BEIOMOCTEH Beinonnenue npakTHyecKux
nedexros u crieruduranmii (ITK-1.1) 3aJlaHU HA OLIEHKH

VYmeer | TeXHONOTMUECKUH periaMeHT YCTaHOBKH, COTIIUYHO»
TpeOOBaHMUS IPOM3BOJICTBEHHBIX HHCTPYKIIUH
0  OKCIUTyaTalluh U TEXHUYECKOMY
00CITy’)KMBaHUTO obopynoBaHus Ha
ycranoBke. (ITK-1.2)

Bnageer | Texnuueckune XapaKTEPUCTHUKH,

HaBbIKaM | KOHCTPYKTUBHBIE OCOOCHHOCTH, THUIIMYHbIE

n) nepeKThl U HEUCHPaBHOCTH, Ha3HAYEHUE,

pEXHUMBI pabOThl U TPaBHJIA IKCIUTyaTallMH
obopynosanus. (ITK-1.3)

3naer | OGecneynBaTh NOATOTOBKY Xopomio [TonmHOE MM YacTUYHOE
TEXHOJIOTHYECKOr0 000py10BaHuUs K MOCEeIIEHNE JIEKIIMOHHBIX,
TEXHUYECKOMY OOCITY’)KUBAaHUIO U PEMOHTAaM, MPAKTUYECKHUX U 3aHSATH.
dbopmuposats cereBbie rpaduku (ITK-1.1) BrimmonnHeHME TIPaKTHIECKUX

Ymeer | Odbopmisath TEXHUYECKUE 3a1aHus, 3aJlaHUM HA OLIEHKH
nepeKTHble BEAOMOCTH, JIOKYMEHTHI Ha «XOpOILLIO»
npueM U caadyy oOOpyHOBaHHS B PEMOHT
(TIK-1.2)

Brnaneer | CoctaBnaTe mnacmopra Ha 000pyJlOBaHHE,




cnendukany  HA  3aMacHblE  YacTH,

BEJIOMOCTH nedeKToB u TIPYTYIO
TexHH4YecKyro gokymenTaruio (ITK-1.3)

3Haer

Odopminenne BEJIOMOCTEH nedeKToB
TEXHOJIOTHYECKOT O 00opy0BaHUs u
TEXHUYECKUX  YCTPOMCTB,  3asBKM  Ha
noTpeOHOCT, B Marepuanax, 3arnacHbIX
yacTsx u nHcrpymenTax (I1K-1.1)

VYMmeet

ObGecneyeHue BBITIOJTHCHUS rpa¢uKoB
OTpENIeJICHUs] ~ TEXHHUYECKOTO  COCTOSIHHS
TEXHOJIOTUYECKOTO 000pyI0BaHHUsI, IPadUKOB
PEMOHTHBIX pabor, IIporpaMm
MOJICPHU3ALIUT U TEXHUYECKOTO
nepeBoopyxenus (I1K-1.2)

Bnaneer

dopmupoBaHue CEeTEBBIX rpapuKoB
npoBeieHns: peMoHTHBIX paboTt (I1K-1.3)

VY nosnersopu-
TEJIBHO

ITonHOE MM YaCTHYIHOE
MMOCEIIEHNE JSKIIMOHHBIX,
IIPAKTUYECKUX 3aHATUM.
BrinosiHeHne nmpakTUYeCKUX
3aJlaHHIl Ha OIICHKHU
«YJIOBJIETBOPUTEIIBHOY

3HaeT

[Topsimok  cocraBieHUsT  MACIOPTOB  Ha
o0opynoBaHue, UHCTPYKLUH 1o
AKCILTyaTaIH u TEXHUYECKOMY
00CITy’)KUBAaHHIO 00OpPYIOBaHHS, BEIOMOCTEH
nedexros u creruduranmii (ITK-1.1)

YMeer

TexXHOIOTNYECKU PErIaMeHT YCTaHOBKH,
TpeOOBaHUS POU3BOJICTBEHHBIX HHCTPYKLIUI
0  OKCIUTyaTallud U TEXHUYECKOMY
00CITyKUBaHUIO o0opynoBaHus Ha
ycranoBke. (ITK-1.2)

Bnaneer

Texuuveckue XapaKTEePUCTHKH,
KOHCTPYKTUBHBIC 0C06€HHOCTI/I, TUITUYHBIC
nedexkTsl W HEHUCIPABHOCTH, Ha3HAYEHUE,
peXHUMBI pabOThl U MpaBHJIa AKCIUTyaTalluH
obopynosanus. (ITK-1.3)

Heynosnerso-
PUTEIBHO

ITosHOE MM YacTUYHOE
IIOCCIICHUC JICKIITMOHHBbIX,
IIPAKTUYECKUX 3aHATU.
HeynosnersopurensHoe
BBITIOJIHEHUE NTPAKTUYECKUX
3aJ1aHHAMN.

3Haer

OGecrieunBaTh MOATOTOBKY
TEXHOJIOTMYECKOT0 000PYIOBaHUS K
TEXHUYECKOMY 00CTY)KHBaHHIO U PEMOHTaM,
dopmupoBats cereBbie rpadpuku (ITK-1.1)

YMeer

OdopmnsTe TEXHUYECKUE 3aaHus,
neeKTHbIE BEIOMOCTH, JTOKYMEHTHI Ha
mpueM W caady oOOpyIOBaHHS B PEMOHT
(TIK-1.2)

Bnaneer

CocraBiaTh macmopTa Ha 00OpyAOBaHHE,
cnenuguKaluy  Ha  3alacHble  YacTH,
BEJOMOCTH nedexToB U JIpYTYIO
TexHuueckyro nokymenranmio (ITK-1.3)

He
aTTeCTOBaH

Henocenienre 1eKIMOHHBIX U
MIPAKTUYECKUX 3aAHITHM.
HeBbimonHenue

MPAKTUYECKUX 3aJaHHI.

7.2.2 JTan NnpoMe;KyTOYHOr0 KOHTPOJIsSI 3HAHUH

Pe3y'J'ILTaTBI MPOMCIKYTOYHOI'O KOHTPOJIA 3HAHUI (BKSaMCH) OIICHUBAIOTCA:

®  (OTJIMYHO»

®  «XOpOUIO»

®  (YIOBJIETBOPUTEIBHO»

®  (HEYJOBJIETBOPUTEIBHO»

Tabnuua 12 - [1Ikana 1 KpuTepuu OICHUBAHUS HA DK3aMEHE

Kpurepun

Ouenka




«OTJIMYHO» «XOpouo» «yAOBJIETBOPUTEJIBHO)
Ob6beMm I'my6okue 3HaHus, JloctaTouHO
YBEpPEHHbBIC TIOJTHBIC 3HAHUS,
JIENCTBUS IO MIpaBUJIbHbBIE
pEIIEeHHU0 NEeNCTBUS O TBepble 3HaHUS B 00beMe
MPAKTHYECKHUX PELICHUIO OCHOBHBIX BOIIPOCOB, B OCHOBHOM
3aJJaHUH B MIOJTHOM MPAKTUYECKHUX MIPABWJIbHBIE PEIICHUS
o0beme yueOHoI 3aJlaHuil B 00beMe | MPAKTUYCCKUX 3aJIaHUH, OCBOCHHE
MPOrpaMMBl, yueOHOU BCEX KOMITETCHIUH.
OCBOEHHUE BCEX MIPOrpaMMBl,
KOMIIETCHIIUM. OCBOEHHUE BCEX
KOMITIETCHIINH.
CucremMHOCTb OtBetbl Ha Bonpockl | OTBETHI Ha OTtBeThl Ha
JIOTUYHO YBSI3aHBI C | BOIIPOCHI YBSI3aHBI | BONPOCHI B
yueOHBIM C y4eOHbIM npeenax
MaTepHuaioM, MaTepUaIoM, y4eOHOr0
BBIHECEHHBIM Ha BBIHECEHHBIE Ha MaTepuana,
KOHTpOJIb, & TAKXKE C | KOHTPOJIb, & TAKXKE | BBIHECEHHOT'O Ha
TEM, YTO U3ydas C TEM, 4TO U3y4Yal | KOHTPOJb.
paHee. paHee. Nwmeetcs
OCMBICIEHHOCTh [TpaBunbHBIE U [IpaBuibHbBIE Jomyckaet HE00XOIUMOCTh
yOenuTenbHbIe OTBETHI U HE3HAYUTENbHbIE | B IOCTAHOBKE
oTBeTHI. bricTpoe, MpaKTUYECKHE OIMOKY MpH HaBOSIINX
MpaBUIILHOE U NeicTBUS. OTBETax u BOIIPOCOB
TBOPYECKOE [TpaBunsHOE MPaKTUYECKHUX
IIPUHATHE PEIICHNUM, | IPUHATHE JIEHCTBHSIX.
Oe3ymnpeuHas perieHui. Homyckaet
oTtpaboTka pemieHuit | ['pamoTtHas HETOYHOCTH B
3aIaHUI. YMeHue oTpaboTKa npu
JienaTh BBIBOJIBI. peuieHuit no HATUH pEUICHUMN
3a/1aHUSIM. 0 33JJaHUSIM.
VYposens ocBoenus | OcBauBaembie OcBanBaemMbIe OcBanBaemMble KOMIIETCHITUU
KOMITETCHITH I KOMITETCHITHH KOMITETCHITHT chopMuUpOBaHBI
c(hopMUPOBaHbI c(hOopMUPOBAHbI

7.3 TunoBble KOHTPOJIbHBIC 3alaHUA WJIM HHbIC MaTepHuaJibl, HGOﬁXO}lI/IMbIe AJd OHCHKH

3HAHMMH,

YMEHHUid,

HABBIKOB M (MJIHM) ONbITA [AeATEJIbLHOCTH,

(opMupoBaHus KOMIIETEHIM I

XapaKTepPU3yIIMX ITalbl

Texywuii KOHmpob YCIEBAEMOCTH OCYILIECTBISCTCS Ha TMPAKTHUCCKUX 3aHITUSX: B BHUJC
OIpoca TEOPETHYECKOro0 MaTepraia U YMEHHS MPUMEHSITh €ro K PEHICHHIO 3a[a4 y JOCKH, B BHJIE
MPOBEPKH JIOMAITHUX 3aJaHUi, B BHUJC TECTHPOBAaHUS MO OTICIbHBIM TeMaM. [Ipu yciioBUM
BBIITOJTHCHHBIX IMMPAKTUYCCKUX pa60T CTYACHT JOITYCKACTCA K CAa4YC 3K3aMCHaA.

IIpomesicymounsiii KOHMpPOIb OCYHIECTBIISICTCS HAa SK3aMEHE B BHJE MUCBMEHHOTO OTBETa Ha
TEOPETHYECKHE BOMPOCHI M PEIICHUS MPAKTUYECKOrO 3aJaHus OWiieTa W MOCIeAyIoIeil yCTHON
Oecelpl ¢ IperoaBaTeeM.




7.3.1 Bonipochbl ¥ 3aaHus I TEKYIEr0o KOHTPOJIsI YCIIeBAeMOCTH MO JUCUHUILINHE (YCTHOE
WIH MHCbMEHHOE TECTHPOBAHUE)

1. Yem otnuuaercst 1a00OpaTOpHBIN (PU3MKO-XMMHUYECKUH aHaIM3 OT MPOU3BOACTBEHHOI'O 3KCIIpecc-
aHanu3za’?

A) JlaGopatopHblii aHanm3 Ja€t Oojiee TOYHBIC PE3YyIbTAThl, HO TpeOyeT OoJbllie BPEMEHHU, YeM
JKCIIpecc-aHaIN3

B) Dkcnpecc-ananu3 MpoBOIUTCS HETIOCPEACTBEHHO HA CKBAXHHE, J1a0OPAaTOPHBIA — B CTAI[MOHAPHBIX
YCIIOBUSAX

B) O6a Tumna ananu3a mpoBOIATCS OJUHAKOBO OBICTPO

I') Dkcnpecc-ananu3 MPUMEHUM UCKITIOYUTEIBHO I aHAJTN3a TOTOBBIX HE()TEIPOIyKTOB

2. Cranmaptr ['OCT P 51858-2002 ycranaBnmuBaeT TpeOOBaHUS K OINpPEACICHHIO IIOTHOCTH HE(TH
METOJIaMH...

A) TlukHOMETpHH W/WIIN apEOMETPUHN

b) LUentpudyruposanus

B) Kanumisproro ananusa

I') Tepmudeckoro nmpeccoBaHus

3. 3HaueHue MIOTHOCTH He(PTU OCOOEHHO aKTyalbHO JJIS pacyera...
A) O6bEMa pe3epByapHBIX MTAPKOB XpaHECHUS

b) DHeproagdekTHBHOCTH MPOIIECCOB TPAHCIOPTUPOBKH HeDTU

B) BennunHbl HaIOroBoW Harpy3Ky MpeanpusaTHA

I') UaTerpanum TeXHOIOTHYECKHUX JIMHUN HedTenepepaboTKu

4. Cmo7bl B cocTaBe He()TH OTPUIATENFHO BIUAIOT Ha...

A) DpheKkTUBHOCTH KaTaTUTHIECKUX MPOIECCOB THAPOTCHU3AIIUN
b) KauecTBO TOMMTUBHBIX TIpHUCATOK

B) LiBeT roToBoro npogaykra

I') PaGoune xapakTepuCTUKU JU3EIbHBIX JBUTATENEH

5. Pedpakromerpuueckuii MeTo/] onpeieeHusi OKTAaHOBOTO YKcia 6a3upyeTcs Ha U3MEPEHHUH. ..
A) Tlokasatens npeaoMIIeHUs] ONITUYECKU aKTUBHBIX YIJIEBOJOPOJIOB

b) M3meHeHus 31eKTpOonpoBOAHOCTH TOILUINBA

B) JInuHbBI BOJTHBI Ta3€pHOTO JTy4a

I') KITJI nBuraTens BHyTPEHHETO CropaHus

6. VYcTaHOBUTE COOTBETCTBME MEXKIy HNpUOOPOM M  U3MEpPSEMBIM IapaMeTpoM KauecTBa
HedTu/HeTEenpOayKTa:

[Tpubop Nsmepsemblil mapameTp

1. IIuxHOMETD A) IlnotHOCTH

2. KanuisipHbIil BUCKO3UMETP b) KunemaTtnueckast BSI3KOCTh
3. OxTanomep B) OxranoBoe 4ncio

7. Omnpenenute TMOCIENOBATEILHOCTh JCUCTBUN MPU OMPEICICHUU BSI3KOCTH HEPTEHPOIYKTa C
MOMOIIIbIO KAMWIJISIPHOTO BUCKO3UMETPA:

A) 3amoaHUTh BUCKO3UMETP TIPOOOIA.

b) YcranoBuTh BUCKO3UMETP B TEPMOCTAT.

B) 3aceus Bpems mpoTekaHUs KUAKOCTH Yepe3 Kamujuisp.

I') PaccuntaTs KHHEMAaTUYECKYIO BSI3KOCTb.



8. YKaXuTe MpaBUIbHYIO MOCIEOBATEIBHOCTD CTaAuil nepepaboTKu He(TH.
9. Ot 4ero 3aBUCHT TeMIIepaTypa BCIBIIIKHA HePTEPOyKTa?
10. OnumuTe KOPOTKO CYTh MpOIecca KPEKHUHTa.

11. OcHoBHOE (u3HMYecKOe CBOMCTBO HE(PTEMPOIYKTa, OMpPEICISAIONee MHTEHCUBHOCTh HCHAPEHHS
JIETKOKHITAINX KOMIIOHEHTOB.

12. Ha3oBuTe THI XUMHUYECKOTO MPEBPAILEHUS, TP KOTOPOM KPYITHBIE MOJEKYJbl PACIIEIUIIOTCS Ha
MEHbILIUE NTPH HaIrPEBaHUH.

13. Yro HazbIBaroT nenapadruHU3auei macen?
14. TlepeuncnuTe OCHOBHBIC ATAIlbl IEPBUYHON NIEpepadOTKU HePTH.

15. Pa3genenue yrieBOAOpPOIOB pAa3HOW IIJIOTHOCTH B OTCTOMHUKAX OOE3BOXKHUBAHUS HEPTH
OCYIIECTBJIISAETCS 3a CUET ...

16. OcHoBHasi yCTaHOBKA, MPUMEHSIOMIASACS IJIsi BBIIEICHUS JIETKUX U CPEeOHHX (Ppakuuii U3 HepTH
yTéM €€ MOCIeA0BATEIIbHOIO HATPEBA U OXJIAXKICHUS.

17. Yro nomyyaercss B HU’KHEH 4acTU BaKyyMHOH KOJIOHHBI?
18. 3a cuér yero MoBkIIAETCS AHTUKOPPO3HUOHHASI CTOWKOCTh HEPTENPOIYKTOB?

19. Kakoit Bua 00pabOTKH HEOOXOAUM JJIsi CHIDKEHHS COJEp KaHUs TSOKEIBIX METaNIOB B MPOAYKTax
nepepadboTku HedTu?

20. B kakux JIOKYMEHTaX yCTaHABJIMBAIOTCS CTAHIAPTHI KAa4eCTBA JJIT TOBAPHBIX HEPTEIPOIYKTOB B
Poccun?

7.3.2 TunoBble KOHTPOJIbHbIE 3aJaHUSI MU MHbIE MAaTEPHAJIbl, HeOOX0AUMbIE IJIsl OLEHKH
3HAHM#, yMeHMii, HABBIKOB U (UJIH) ONBITA B X0/1e IPOMEKYTOYHON aTTeCTALUM 10 JUCHUIIIMHE

®dopma npoBeneHNs TPOMEKYTOUYHOM aTTeCTalMH 110 JUCIUIIIMHE — DK3aMEH.
[TepeueHp BOMPOCOB JjIst MOArOTOBKH K dk3ameny (ITK-1):

1. CraspmapTHBIE METOABI ONpEACTCHHS IUIOTHOCTH B TEXHHYECKOM aHalu3e HepTH u
HEPTENPOYKTOB.

2. Kakumu metogamu onpeaensioT coaepKaHue BoAbl B HeTH U HeTenpoykTax?

3. CranmapTHble METOABl aHAIN3a XJOPOPTAHMYECKUX COCAMHEHUN M XJIOPUCTBIX COJIeHd B
He(TH.

4. ITapadunsl B HEPTH, HEYTENPOTYKTAX, METO/IbI AaHATTN3A.

5. Onpenenenne ppakImOHHOTO COCTaBa HEPTH.

6. OmpeneneHue KHCIOTHOTO 4YHUCHA, COACpXKAHHUS KAapOOHOBBIX KHCIOT B HehTH
He(TenpoayKTax METOAOM KUCIOTHO-OCHOBHOTO TUTPOBAHUS.

7. Xumudeckas tunuzanus Hedtu npu nmomonu meroaa [KX.

8. BricokoadextuBHas xumkoctHas xpomatorpadus (BIXKX), npumenenue misi aHaamza
HepTH U HEPTEPOLYKTOB.

9. IlpumeHeHne XpomaTO-Macc-CIIEKTPOMETPUU B UCCIENOBaHMM HepTH W HEPTEHPOAYKTOB,
OpPTraHUYECKOr0 BEUIECTBA B MOPOAAX, BO3AYIIHBIX U BOJHBIX Cpeax.



7.4 MeToanuecKkue MaTepualibl, onpenessiionye npoueaypbl oeHUBaHUs 3HAHUMH, YMeHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaAKTEPU3YOIINX 3TANbl GOpMUPOBAHUS KOMIIETEHIIHI

JUiss IpoBepKH XOAa M KauecTBa YCBOCHMS Y4eOHOTO MaTepuasia, CTUMYJIHUPOBAHHUS y4eOHOM
paboTel 00ydYalOIIMX M COBEPUICHCTBOBAHMSI METOAMKH IPENOJIaBaHUS PEKOMEHIYeTCS MPOBOAUTH
TEKYIIUI KOHTPOJIb Ha BCEX BUJAX YYEOHBIX 3aHATUH ITyTeM BRIOOPOYHOTO WK (PPOHTAIBHOTO OIPOCa.

Ha mnpakThuyeckux 3aHATUSIX PEKOMEHIYeTCS MPUMEHATh pa3inyHble (GOPMBI U METOIbI
KOHTPOJISI: YCTHBIM OMpoc, (PPOHTANBHBIA KOHTPOJIb KaK TEOPETUYCCKUX 3HAHUHM IMyTEeM IMPOBEICHUS
co0eceoBaHui, TaK W YMEHHI, M HaBBIKOB IIyTeM HAOMIOJEHUS 3a BBIIOJHEHUEM 3aJaHUil
CaMOCTOSITENIbHOM pabOTHI.

TexymMii M NPOMEXYTOYHBIM KOHTPOJb II0 M3Y4aeMOW JAMCLUIUIMHE OCYLIECTBIAETCS
MpernojaBaTe/isiMd  COIIacHO KadeapalbHOW CHUCTEeME PEHUTHHIOBOM OLIGHKHM KadecTBa OCBOCHUS
TACUUTUINHBI.

VYernslii onpoc (YO) no3BoisieT OLEHUTh 3HAHUS U KPYro3op CTYAEHTa, YMEHHE JOTMYeCKH MOCTPOUTH
OTBET, BJIaACHHC MOHOJIOTHYECKOM PE€YbI0 U HWHBIC KOMMYHHUKATHBHBLIC HABBIKH. YO O6J'IaILaCT OOJIBIIUMH
BO3MOKHOCTSIMH BOCIHTATEIIFHOTO BO3JCHCTBHS IpenoiaBaTeis, T.K. NPH HEMOCPEACTBEHHOM KOHTAaKTe
CO3/IAI0TCA YCIOBHSA IS ero HepopMaabHOTO OOLIeHus co cTyaeHToM. BocnurarensHas ¢pynkius YO nmeer psan
BAKHBIX AaCMEKTOB: HPABCTBEHHBIN, AWCHUIUVIMHUPYIOUIMM (cHCTeMaTH3alldsd Marepuaja Ipd  OTBETE),
IMIAKTUYeCKUH (JTydiee 3allOMHHAHUE MaTepuala MpU WHTEUICKTyalbHONH KOHLIEHTPAIMN), SMOIMOHAIBHBIN 1
ap. O6yuarommas ¢yskius YO COCTOWT B BBISBICHHH JI€Taliel, KOTOPhIE N0 KAKUM-TO TMPUYMHAM OKAa3aJUCh
HEJI0CTAaTOYHO OCMBICIICHHBIMH B XOJI¢ YYEOHBIX 3aHATHH W MpPH MOATOTOBKE K 3a4éry. YO 00safaeT Takke
MOTHBHpYIOLIeH (yHKIUEH: MpaBUIBHO OPraHU30BaHHOE COOECeJOBaHME, MOXKET CTUMYJIHPOBaTh Y4eOHYIO
IeATeILHOCTh CTY/ICHTA, €r0 y4acTHe B Hay4HOU pabore.

KOHTpOHL 3HaHHI OCYHICCTBJIACTCA 10 CICAYIOINM HAITPaBJICHUSIM.

Bxoouoii konmpons 3nanuii cmyoenma

BxogHoW KOHTpOJb 3HAHUM CTyJIEHTa OCYIIECTBISAETCS [0 TMPOrpaMMe JUCHUIUIUHBI
«IkcrutyaTanus HeTenpoBoa0B» (YpOBEHb OakaiaBpuara).

L{esib KOHTPOJISA: BBIABUTH Hanbosee c1abo MOArOTOBIEHHBIX CTYIEHTOB.

PexomeHnmanmu: cTyneHTaM BBIJATh TEMBI, KOTOpBIE HEOOXOIMMO WM MpopadoTaTh IS
JaTbHEUIIEero yCIenHoro U3y4eHus AUCIUITUHBI.

Texywuii KOHMPOL 3HAHUL CMYOeHma

Tekymuii KOHTPOJIb 3HAHWUW CTYAEHTAa OCYIIECTBISIETCA IO BOIPOCaM, COCTaBJIECHHBIM
[IPENOAABATEIIEM I10 IIPOLIEAIINM TEMaM.

Ilenp KOHTPOJIA: MPOBEPKA YCBOEHUS PACCMOTPEHHBIX TEM CTyAeHTOM. lIpu Tekymem KoHTpose
YCIIEBa€MOCTH aKIEHT JIeaeTCsl Ha YCTAaHOBJIEHMM IMOAPOOHOM, peanbHOM KapTUHBI CTYJIE€HUYECKUX
JOCTUKEHHUM U yCIIEITHOCTH YCBOEHUSI MU Y4eOHOI MporpamMmbl Ha 1TaHHBIM MOMEHT BPEMEHHU.

Ilpomexxcymounas ammecmayuss OCYIIECTBISICTCS B KOHIIE CEMECTpa M 3aBEPIIAET HW3Y4YEHHE
muctuminHa. [TogoOHBI KOHTPOJIb MOMOTAaeT OICHHTh OoJiee KPYHMHBIE COBOKYMHOCTH 3HAHUU U
YyMEHUW, B HEKOTOPBIX CJly4dasx - Jaxe (opMupoBaHUE OMpeaeNeHHbIX TPOodhecCHOHaTBHBIX
KOMIICTEHITHM.

MeToauyeckue peKOMeHAIMHU 110 MPOBeIeHUIO JK3aMeHa

1. Heab npoBeneHus

OCHOBHOH I1eNTBIO TIPOBEICHUS SJIEMEHTOB IIPOMEKYTOUHOM aTTECTAIUU SBJISETCS OMpEeIICHNe
CTETICHH JOCTIDKEHHUsS Ieled mo ydeOHO#M aucuuiuinHe win ee paszaenam. OCyIIecTBISETCS 3TO
IIPOBEPKOM U OLICHKOW YPOBHS TCOPETUYECKUX 3HAHWM, ITOTYYEHHBIX CTYACHTAMH, YMEHHUS IIPUMEHSATH
UX K pEIICHUIO MPaKTUYECKHX 3ajiay, CTEIIEHU OBJIAJCHMS CTYIEHTAaMHU NMPAKTUYECKUMHU HaBBIKAMH U
yMEHHsIMH B 00beMe TpeboBaHMil pabouell mporpaMMmbl MO JUCHUIUIMHE, a TakXKe HMX YyMEHHE
CaMOCTOATENILHO PaboTaTh ¢ yUeOHOM JTUTEpaTypOil.

2. @opma npoBeaeHUust



@Dopmoif TPOMEKYTOUHOH aTTeCTAllMM MO JAaHHOW JMCUUIUIMHE B COOTBETCTBUHU C YUCOHBIM
rpadukoM, SBISETCS dK3aMeH. DK3aMeH MPOBOANTCSA B 00beMe paboueii mporpaMmbl B YCTHOH GopMe.

3. MeTon npoBeaeHus

DK3aMeH MPOBOIUTCS MO OMIIETaM.

Ilo otnenpHBIM BOmpOcaM JOMYCKAaeTCsl MPOBEpKa 3HAHUM C MOMOULIBI0 TEXHUYECKHUX CPENICTB
KoHTposs. [Ipn HEOOXOAMMOCTH MOTYT paccMaTpUBATbCS JOMOJHUTEIbHBIE BOMPOCHl U MPOOIEMBI,
pemarbCs 3a/1a4u U IPUMEpHI.

4. Kputepuu I0IMyCcKa CTYJI€HTOB K IK3aMeHy

B coorBercTBUM ¢ TpeOOBaHMSIMH PYKOBOISIIMX JOKYMEHTOB M corjacHo IlonokeHuto o
TEKYIIEM KOHTPOJ€ 3HAHMM U NPOMEXKYTOYHOW AaTTeCTallUd CTYAEHTOB HHCTUTYTa, K HK3aMEHY
JOMYCKAIOTCS CTYACHTHI, BBITOJHUBIINE BCE TPEOOBAaHUS YU€OHON MPOTrPaMMBI.

5. Opranu3zanuoHHbIe MEPONIPUATHS

5.1. Haznauenue npenojaBatess, IPUHUMAOIIETO SK3aMEH

DK3aMeHbl IPUHUMAIOTCS JIMLIAMH, KOTOPBIE YNTAIH JIEKIIUU 110 JaHHOHN AUCUMILIMHE, PereHnem
3aBenyromiero Kadeapoil  ompeAensioTcs IMOMOIIHUKA OCHOBHOMY 9JK3aMEHATOpy M3 4Hcla
MpenojaBaresield, BeAYyIUX B JAHHOM IpylIe MPaKTUYECKUE 3aHATHA, a €CJIM JIEKUHMHM IO pa3jenam
y4eOHOU AMCUMILIUHBI YUTATUCh HECKOJIbKUMHU MPEIOAaBaTeIsIMU, TO ONMpPEesieTcs COCTaB KOMUCCUU
JUId [IpUeMa dK3aMeHa.

5.2. Konkperuszanus yciiOBUHM, IPH KOTOPBIX CTYAEHThl OCBOOOXKIAIOTCS OT CAaud 3K3aMeHa
(ocHOBa - pe3ybTaThl PEUTUHIOBOM OLIEHKH TEKYIIETO0 KOHTPOJIS).

ITo mpezncraBieHuIo MpenojaBaTelis, BEAYLIEro 3aHATHA B Y4eOHOM rpyImie, 3aBeqyroluid
Kadenpoil MOXKeT 0CBOOOUTH CTYACHTOB OT cAauu dk3ameHa. OT sKx3aMeHa 0CBOOOXKIAIOTCS CTYIEHTHI,
MIOKA3aBIINX OTJIMYHBIE U XOPOIINE 3HAHMS T10 PE3yJIbTaTaM PEUTHUHIOBON OLIEHKU TEKYILErOo KOHTPOJI,
C BBICTaBJICHHEM UM OLICHOK «OTJIMYHO» U «XOPOILI0» COOTBETCTBEHHO.

6. MeToguyeckue yKasaHusl IK3aMEHATOPY

6.1. Konkperusupyercs pabora npernoaaBaresneil B npea3K3aMeHaIlMOHHBIN EPHOJ] U B MEPHOJ
HENOCPEeACTBEHHOM MOArOTOBKU 00y4aIOLINXCS K K3aMEHY.

Bo Bpems moAroToBKu K AK3aMEHY BO3MOKHBI MHIMBH]IyaJbHbIE KOHCYJIbTALlUH, a MEpe]l JHEM
MIPOBEJICHUS dK3aMeHa MPOBOJIUTCS OKOHUYATENIbHAs MPeIPK3aMEeHAllMOHHAs KOHCYJIbTalUs.

ITpu npoBeneHnN NpeadK3aMEHAMOHHBIX KOHCYJIbTAllUil pEKOMEHYETCS:

o JaThb OpraHU3allMOHHBIE YKa3aHWs O TMOpsJKe paboThl MNpU TMOATOTOBKE K
9K3aMEHY, PEKOMEHJAIMU [0 JIy4lleMy YCBOEHHUIO U TPUBEICHUI0 B CTPOWHYIO CHUCTEMY
M3Y4YEHHOI'0 MaTepuaia JUCIUIINHBI,

o OTBETUTDH HA HETOHSATHBIE, CJIA00 YCBOECHHBIE BOIIPOCHI;

o JaThb OTBETHl HAa BOIPOCHI, BO3HUKILINE B IPOLECCE M3YyUEHUS AUCLUIUIMHBI U
BBIXOJISIIINE 32 PAMKHU Y4eOHOM MpOorpamMmBbl, «pa3IBUHYTh TPAHULIBDY;

o MIOMOYb IPUBECTH B CTPOMHYIO CUCTEMY 3HaHUS 00yYaeMbIX.

Jl1s 5TOr0 HEOOXOIUMO:

. YTOYHHUTH Y4eOHBIM MaTepHall 3akiItounuTenbHON Jekuuu. Ha Hell nenecooOpa3Ho
yKa3aTb Haubolyiee CIOXKHBIE M TPYIHOYCBOSE€MbIE MecTa Kypca, oOpaTWB BHUMaHHME Ha Tak
Ha3bIBAEMbIE MTOJIBOJHBIE KAMHU, BBISIBIIEHHBIE HAa IPEIBIIYIINX 3K3aMEHaX.

o OTIpeeNIUTh 3aHATHE, HA KOTOPOM 3a0JaroBpeMEHHO JOBECTH OpraHM3allMOHHbIE
yKa3aHus 10 NMOATOTOBKE K 3K3aMEHY.

PexkomenyeTcsi HMCIONIb30BaTh NPU MPOBEIECHUHM KOHCYJIBTALUN OINpPOCHO-OTBETHYIO (hopmy
npoBenenus. LlenecooOpazHo, 4ToObl oOydaemble caMu 3afaBaii  Bompochl. [lo xapakrepy
(GOpMyIMPOBKE BOMPOCOB MPENOJABATENh MOXET CYIUTh OO0 YypOBHE U TJIYyOMHE TOJATOTOBKHU
00yJaeMbIX.



6.2. YTOUHSIOTCSI OpraHU3allMOHHBIE MEPOIIPUATHS U METOIUYECKUE IPUEMBI NPU MIPOBEIECHUU
9K3aMEHa.

KosinuecTBO 0JHOBpEeMEHHO HAXOASIIMXCS IK3aMEHYHIIUXcA B ayauTopuu. B ayauropuu,
I7le IPUHUMAETCS 3K3aMEH, MOXKET OJHOBPEMEHHO HAXOJUTHCS CTYIEHTOB M3 pacuera He Ooiiee NATU
9K3aMEHYIOLIUXCS Ha OJHOTO YK3aMEHaTOopa.

Bpemsi, oTBeleHHOe Ha MOATOTOBKY OTBETa IO OWJIETY, HE JOJKHO MPEBBIIIATE: 7S SK3aMeHa
— 30 munyrt. Ilo ucTeyeHn0 JaHHOTO BPEMEHH MOCie MOJIydeHHUsl Ouiera (Bompoca) CTYAEHT AOKEH
OBITH TOTOB K OTBETY.

Opranu3anmsi NPpaKTHYECKOH YacTu 3k3aMena. [IpakTtuueckast yacTh 9K3aMe€Ha OpraHU3YeTCs
TakK, 4ToObl o0ecreynBasiach BO3MOXKHOCTh MPOBEPUTh YMEHUE CTYACHTOB MPUMEHSITh TEOPETHUECKHE
3HaHUS IPU PEUICHUM NPAKTUYECKUX 3aJaHUN, OCBOCHHME KommeTeHUuH. OHa IpOBOAUTCS IyTEM
MMOCTAHOBKH 2K3aMEHYIOIIUMCS OTACNbHBIX 33/1a4, YINPaKHEHUU, 3alaHui, TPeOYIOMUX MPAKTHYECKUX
JNEUCTBUM MO peleHuio 3aJaHuid. Kaaplil CTyZIEeHT BBINOIHSAET 3aJaHUE CaMOCTOSITENIbHO IyTEM
MIPOM3BOJICTBA PACUYCTOB, PEHICHUS 3a1ad, padOThl ¢ JOKYMEHTaMH H 1p. [Ipu BBIIOJHEHUU 3aaHUN
CTYACHT OTBCYACT HA NOMOJHUTCIBHBIC BOIIPOCHI, KOTOPBIC MOKECT CTAaBUTb 3K3aMCHATOP.

JeiicTBUA IK3aMeHATOPA.

CryneHTy Ha dK3aMeHe paspemaercsi Opate oauH Owier. B ciyuae, Koraa sK3aMeHYIOIIUNCS He
MOJKET OTBETUTh Ha BOIPOCHI OHIIETa, EMy MOKET OBITh MpPeJoCTaBIeHa BO3MOXKHOCTh BHIOpATh BTOPOM
OWJIeT MpHU yCIOBUM CHUKEHHSI OLIEHKU Ha 16ai.

Bo Bpems ucnbITaHusS TPOMEXYTOYHOM aTTECTAlMU CTYAEHThl MOTYT MOJb30BaThCS pabOYNMHU
porpaMMaMi Y4eOHBIX TUCHUIUIMH, a TAK)KE CIPABOYHUKAMH U MIPOYMMH UCTOYHUKAMU UH(OpManuu,
MEePEYEHb KOTOPBIX YCTAHABIMBAETCS MPETOIABATEIIEM.

Hcnonp3oBanne MaTreprajioB, HC NPCAYCMOTPCHHBIX YKa3aHHLBIM NMEPCHYHEM, a TAKKEC IIOIbITKA
O6HI€HI/I$[ C APpyruMu CTyACHTAMU WA HWHBIMHU JIMOAMH, B TOM YHUCJIC C IMPUMCHCHHUEM OJJICKTPOHHBIX
CpCACTB CBsA3M, HCCAHKIIHOHHUPOBAHHBIC NPCHOAABATCICM IMNCPEMCUICHUC IO ayAUTOPUM U T.II. HE
paspelaeTcss M SBISAIOTCA OCHOBAHUEM JUI YIAJEHUsl CTyAEHTa W3 ayJIUTOPUU C TMOCIEAYIOLIUM
MIPOCTABJICHUEM B BEJOMOCTH OLIEHKH «HEYJIOBIETBOPUTEIBHO.

CTyngeHT, NOJYYMBUIMH Ha 3K3aMEHE HEYJIOBJIETBOPUTEIbHYIO OLIEHKY, JIMKBUJIUPYET
3a/I0JDKEHHOCTh B CPOKH, YCTAaHABIMBAE€MbIM NPUKA30M JUpEKTOpa HHCTUTYyTa. OKOHYaTelbHas
nepecaavya dKk3aMeHa MPUHUMAeTCs KOMHCCHEH B COCTaBe TpeX 4YeNlOoBeK (3aBenyromuil kadeapoi,
JIEKTOp MOTOKA, IPEIN0/1aBaTelb POJACTBEHHON TUCIUIUINHBI).

3amaya mperogaBaTeNsi Ha 3K3aMEHE 3aKJII04aeTcss B TOM, YTOObl BHUMATENIbHO 3aciyllaTh
CTYJICHTa, MPOKOHTPOJIUPOBATh PEIICHHE MPAKTHYECKUX 3aJaHUM, MPEIOCTaBUTHh €My BO3MOKHOCTh
MTOJIHOCTBIO M3JI0KUTh OTBET. 3aciylIMBas OTBET M AHAJIU3HUPYS METOJBl PEHICHUH NPAKTUYECKUX
3aJlaHui, TPENOAABATENb IIOCTOSIHHO OLIEHUBAE€T HACKOJIBKO IIOJIHO, CHCTEMHO M OCMBICIEHHO
OCYILIECTBJISECTCS OTBET, PEMIAETCS MPAKTUYECKOE 3aJaHHE.

Cuutaercst OECTaKTHOCTHIO MPEPHIBATh OTBET CTYJIEHTA, MPEXKIECBPEMEHHO AaBaTh OIIEHKY €ro
OTBETaM U JICCTBUSIM.

B Tex ClIydasx, Korga OTBCThBI Ha BOIIPOCHI WKW MPAKTHYCCKUC JleﬁCTBPISI ObLIH HEJO0CTAaTOYHO
MTOJTHBIMH WJIM JTIOMYIIEHBI ONMTUOKH, TIPETIOIaBaTelb MOC/Ie OTBETOB CTYJACHTOM Ha BCE BOMPOCHI 3a1a€T
AOIOJIHHUTECIBHBIC BOIIPOCHI C IMCJIBKO YTOYHCHUA YPOBHA OCBOCHHUA AOWCHUILIMHBI. ConepmaHI/Ie
MHIUBUAYAIBHBIX BOMPOCOB HE JOJDKHO BBIXOAMTH 3a paMKu pabodeil mporpammbl. Ecimu cryneHT
3aTPpyAHACTCA Cpa3y OTBCTUTHL Ha ,Z[OHOJIHI/ITG.HBHHﬁ BOIIPOC, OH HOJUKCH CIHPOCUTL pa3pClICHUA
npeaoCTaBuUTh CMY BPCMs HA IOATOTOBKY M MTOCJIC TOATOTOBKHU OTBCYACT HA HCTO.

8 Oco0eHHOCTH OpraHu3anuu 00yYeHHs JJIfl JINL ¢ OTPAHMYEHHBIMH BO3MOKHOCTSAMH
310POBbSI H HHBAJINI0B



[Ipu HeoOxomumocTu pabodas TporpaMMa TUCIHUIUIMHBEI MOXET OBITh aJanTHpPOBaHA IS
oOecrniedueHrss 00Opa30BaTENBLHOTO Mpollecca MHBAIMWIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU
3JI0POBbSI, B TOM YHCJIE /Ui AUCTAaHIIMOHHOTO 00y4eHus. J[ist aToro TpedyeTcs 3asBieHHe CTyAeHTa (ero
3aKOHHOT'O MPEJCTaBUTENS) U 3aKII0YSHHUE TICUX0JIOro-MeauKo-fegarornyeckoit komuccuu (IIMIIK).

B cnyuae HEOOXOAMMOCTH, OOYyYaIOMIMMCSL M3 YHCIIA JIUIl C OTPAHUYCHHBIMU BO3MOKHOCTSIMH
3J10pOBbS (I10 3a8BJICHUIO 00YYAIOIIErocs) a Al UHBAJIUIOB TaKKe€ B COOTBETCTBUU C UHIUBUIYaTIbHON
MpPOrpaMMOil peabUIUTAIIMM WHBAJIWAA, MOTYT MpPEIaraThCs CIEAYIONUE BApUAHTBI BOCTIPUSATHUS
yueOHOM HH(pOpMALUK C YYETOM UX MHAUBUYAJbHBIX ICUXO0()U3NUECKUX OCOOCHHOCTEH, B TOM UHUCIIE C
MIPUMEHEHHUEM AJIEKTPOHHOTO OOYyUEHUS U IUCTAHIIMOHHBIX TEXHOJIOTHA:

- IS JIMI] ¢ HapYIICHUsSMHU 3PCHHS: B TedaTHOW (opMe yBelTWMYeHHBIM Ipudtom; B dopme
AJICKTPOHHOTO JOKYMEHTa; B (popme ayauodaiina (mepeBoji y4eOHBIX MaTepualioB B aynuodopmar); B
neyatHol Qopme Ha sA3bike  bpaiinsg; WHIMBHIyadbHBIE KOHCYJIBTAIlMM C IMPUBICYCHUEM
TU(dIOCYpIOTIEPEBOAUNKA; UHINBUAYAIbHbBIC 3aJaHUS U KOHCYJIbTAIIHH.

- IS JUI C HApYIICHUsSMHU clyxa: B medaTHoU (opme; B (Gopme 3JEeKTPOHHOTO JTOKYMEHTA;
BUJEOMATEpHallbl ¢  CyOTUTpamMH;  HMHAWBHUIYalbHBIE  KOHCYJIbTAllMd C  MPUBICYCHUEM
CYpJIONIEPEBOIYNKA; HHINBUTyaTbHBIC 33JJaHUSI M KOHCYJIbTAIUH.

- 7S JUI ¢ HapYIICHUSMH OIMOPHO-ABHIaTENILHOTO ammapara: B medatHoil ¢opme; B dopme
ANIEKTPOHHOTO JOKYMEHTa; B hopMme ayauodaiisia; MHIAUBHIYATbHBIC 3aIaHUS U KOHCYJIbTAIIHH.

OOydeHune MO TUCIUIUIMHE WHBAJIUAOB MU JIMI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSMH 3I0POBbS
(manee OB3) ocymecTBIsSeTCS PEMOAaBATEIIEM C YI€TOM OCOOCHHOCTEH NCUXO(U3HMUECKOTO PA3BUTHS,
WHIUBUAYAIBHBIX BO3MOXHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX O0YJarOIINXCS.

Jnst CTyIeHTOB € HapyIICHUSIMH OIMOpHO-ABUTaTenbHOM ¢yHkuuu u ¢ OB3 mo cioyxy
MpPelyCMaTPUBACTCSl  COMPOBOXACHHUE JICKIUH M MPAKTUYECKUX 3aHITHH  MYJIbTUMEIUIHHBIMU
CpeACTBaMU, pa3AaTOYHBIM MaTEPHUATIOM.

[To mucuunnuHe oOyuyeHWE WHBAJIMAOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS MOXKET
OCYIIECTBIATHCS KaK B ayJUTOPUH, TaK W JUCTAHIIMOHHO C HCIIOJIb30BAHHEM BO3MOXKHOCTEH
ANEKTPOHHON 00pa3oBaTeNbHOM cpelibl (00pa30BaTENBHOTO OPTAla) U SJIEKTPOHHON MOYTHI.



