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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[lens - momydyeHWe 3HAHWUN MO MCCIEAOBAHUSAM OOBEKTOB W CHUCTEM Pa3IMYHOW MPUPOJBI, MPUBUTHE
HABBIKOB W yMEHHU BBIOOpa METOAOB aHAJM3a W JUArHOCTUKU CTPYKTYPBI, XUMHUYECKOTO COCTaBa,
MOp(h0oJIOTHH 0OOBEKTOB U MAaTEPHAJIOB.

3agauu:

- TEOPETHUYECKHE OCHOBBI METOJOB HMCCIIEAOBAHUS CTPYKTYPBI, 2JIEMEHTHOTO, (pa3oBOro COCTaBa,
(bU3MKO- MEXaHMYECKUX XapaKTEPUCTUK MAaTEPUATIOB;

- MPUHLHUIIBI TOCTPOEHUS ¥ paboThl 000pYyIOBaHMS ISl aHAIM3a MaTEPUAJIOB;

- OCHOBHBIC XapaKTEPUCTUKH MPUOOPOB M OOOPYIOBAaHUS MJI HWCCIENOBAHUA CTPYKTYPHl W
CBOWCTB MaTepHaliOB, 00JaCTH UX TPUMEHEHHUS JIJIsl PEIICHUs OTpe/IeJICHHBIX 3a71a4;

- 000CHOBaHHBIN BHIOOp METOIa aHAIH3A JUTsl HCCIICIOBAHUS CTPYKTYPhI U CBOMCTB MaTepHAJIOB;

- KOMIUTIEKCHBIH ITOIX0]T K UCCIIEIOBAHNIO0 OOBEKTOB Pa3HOU MPHUPOIBI,

- M3YYEeHHE TEOPETHYECKUX OCHOB JKCIIEPHUMEHTATbHONH MEXaHWKH, BKIIOYAs JIEMEHTHI TCOPHH
HANPSHKEHHO-1€(OPMUPOBAHHOTO  COCTOSHMSI W MOJEIM MEXaHHYECKOrO TOBEACHHUA  YIPYTHX,
MIACTUYECKHUX U BSI3KOYNPYTUX MaTepUANIOB;

- U3y4YeHUE YCTPOMCTBAa M NPUHLUMUIOB JCHCTBHUS COBPEMEHHBIX 3JIEKTPOMEXaHUYECKHX U
CEPBOTHJIPABIIMYCCKUX CHUCTEM Il MCIBITAHUS MaTepUAIOB, O0OPYIOBAHHS I TCPMOMEXaHHUUCCKUX
BO3JICHCTBHIA, CPEJICTB KOHTPOJISI HATPY30K M MEepPEeMEIeHHIH, aHaIi3a moJiei Aeopmaruii, mporpaMMHBIX
CPEIICTB yIpaBlieHUs, cOopa 1 00pabOTKU TaHHBIX;

- dbopMupoBaHUE YMEHWIl W HABBHIKOB HCIIOIH30BAHHUS COBPEMEHHBIX JJIEKTPOMEXaHUYECKUX W
CEPBOTHIPABIMYECKUX CHUCTEM ISl MCIBITAHUS MaTepUaioB, OOOPYIOBaHUSA I TEPMOMEXaHHMUECKUX
BO3JICHCTBHIA, CPEJICTB KOHTPOJISI HArPY30K U MEpEeMEIICHUH, aHanu3a MojeH aedopMaliiii, mporpaMMHBIX
CpEJICTB yIpaBicHUs, cOOpa U 00pabOTKH JaHHBIX.

1.2. M3yuyaemble 00beKTbI U CIUTIINHbBI

- METO/IbI OTIPEIEICHUs pa3MepOB 00BEKTOB PA3IMYHOMN TPUPOIBI;

- JU(QPpaKIMOHHBIE METO/IbI AHAIN3A;

- CHEKTPOCKOIMYECKHE METO/IbI aHAJIH3A,

- MPOCBEYMBAOIIAS M CKAHUPYIOIIAsl AJICKTPOHHAS, 30HAOBAas, TYyHHEJIbHAsIW ATOMHO-
CHJIOBAsi MUKPOCKOTIHS,

- MEPCIIEKTUBHBIE METOAbl aHAJINW3a CTPYKTYpPbl W  (DU3MKO-MEXaHWYECKHX XapaKTEePHCTHUK|
MaTepuaoB, MpUOOPH U 000PYAOBaHUE.

- MOJIEIH MEXaHUYECKOTO MOBE/ICHUSI MaTEpUAJIOB,;

- METOAMKHA OKCIEPUMEHTAIBHOIO  ONpENeNICHUs] MEXaHWYECKUX CBOMCTB, MCCIICTOBAHUS
3aKOHOMEPHOCTEH Mpo1eccoB Ae(hOpPMUPOBAHUS U PA3PYyLICHNUS MAaTEPUAIOB U DJIEMEHTOB KOHCTPYKLIHIA;

- COBpEMEHHbBIE CHCTEMBl  JUISI  HWCHBITAHUS MaTepuaioB (97eKTpOMEXaHHUECKHE,
CEPBOTHIPABINIECKHE, HIEKTPOTUHAMHYECKUE HCTIBITATEIIHHBIE CHCTEMBI);

- CpelICcTBAa KOHTPOJS HArpy30K M TMEpeMelIeHUH (JaTYuKd Harpy3oK H TepeMeleHuH,
HKCTEH30METPHI), ONTHYECKUE CHCTEMBI aHAIM3a oJie aedopmanuii.

1.3. Bxoanbie TpeGoOBaHMS

|He IIPEYyCMOTPEHBI

2. [Inanupyemble pe3yJIbTaThl 00y4eHUs MO AMCUHUILIMHE




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM CpenctBa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
OIIK-4 NJI-1011K-4 [3HaeT OCHOBHBIE 3HaeT OCHOBBI IpoBeAeHusd  |TecT
XapaKTePUCTUKU CTPOCHHS |U3MEPEHUN U HAOJIOICHUH;
MaTepUAIIOB Pa3TUIHOMN TpeOOBaHMS CTAaHAAPTOB K
[PUPOJIbI, METOJIbI U3YUEHUS [M3MEPEHUAM U HAOIIOICHUSAM
UX CTPYKTYpBbI, prU3HKO-
MEXaHUYECKHX CBOMCTB.
OIIK-4 N/-2011K-4 [YmeeT npoBOAUTH aHanu3  |YMeeT NPOBOJUTH U3MEPEHUS |3alInuTa
CTPYKTYpPBI U OLIEHKY 1 HaOJIOZACHUS C YYETOM nmabopaTopHOi
CBOMCTB MaTepUasoB ¢ TpeOOBaHMI CTaHIaPTOB paboThI
y4eToM TpeOOBaHUM
[POCCHICKUX U
MEXTyHapOIHBIX
CTaHIIAPTOB.
OIIK-4 N/1-301IK-4 [Bnageet HaBbikamu cOopa, |Biameer HaBbIKaMu 3ammura
00paboTKH U 00pabOTKM U TIPEICTABICHUS |TabopaTOpHOMA
WHTEPIIPETANN PKCIIEPUMEHTATBHBIX JTaHHBIX [paOOTHI
pE3yJIbTaTOB aHATU3a
CTPYKTYPHBI U CBOHCTB
MaTepUaioB U3MEPEHUI.
[1KO-2 NJI-1TIKO-2 (3HaeT cTpoeHue METaNIOB U [3HAaeT METAJUIMYECKUE U JK3aMeH
CIUIaBOB, HEMETAININYECKUX [HEMETANINYECKHE
MaTepUaJIOB, X CBOWCTBA; |[KOHCTPYKLIMOHHBIE U
BJIMSIHUE CIIOCOOO0B MHCTPYMEHTAJIbHbIE

pa3IMYHBIX BUIOB
00pabOTKK Ha U3MEHEHUS
CTPYKTYPBI U CBOHCTB
MaTepHaIoB; IpaBuia
paboThI C IEKTPOHHOU
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOI
nH(pOpPMAITUECH.

MaTepHUalbl, UX CBOMCTBA,
THUIIOBBIE CIIOCOObI
00BEMHOT0 U
MMOBEPXHOCTHOTO
YIPOUHEHUS; METO/IbI
OIpeIeTICHUS
PKCIUTyaTallMOHHBIX CBOMCTB
neTaneil U NHCTPYMEHTOB;
METO/TBI TTPOBEICHHS
CTPYKTYpPHOTO aHAJIH3a
MaTepUaioB; OCHOBBI TECOPUH
1 TEXHOJIOTUU TEPMHUUECKOM U
XUMHKO-TEPMUYECKON
00pabOTKH; OCHOBHBIE
3aBHCHUMOCTH
PKCIUTyaTallMOHHBIX CBOMCTB
neraneil MalvH 1 IpuOOpOB,
WHCTPYMEHTOB OT
TEXHOJIOTUYECKHUX (DaKTOPOB
TUTIOBBIX PEKUMOB
TEPMUYECKON U XUMHUKO-
TEPMHUIECKON 00pabOTKH;
paBuia paboTHI C
SJIEKTPOHHON
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOH
nH(pOpMaIe




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[1KO-2 NA-2I1IKO-2 [YMeeT npoBOIUTH YMeeT OCYLIECTBIATh Tect
000CHOBaHHBIN BHIOOP ONITUMAJIBHBII BHIOOD
METO/I0B U aHaJIM3a KOHCTPYKIIMOHHBIX U
CTPYKTYpPBI U CBOWCTB WHCTPYMEHTAJIbHBIX
MaTepUaioB pa3InyHON MaTepUaioB, B TOM YHCIE C
IPUPOJIbL; BBIIOTHATD HCIOJIb30BaHUEM
MeTtatorpaduieckue, WH(POPMAITMOHHBIX
CIEKTPOCKOIMYECKHUE, TEXHOJIOTUI; aHAJIM3UPOBATh
PEHTTEHOCTPYKTYpHBIC KOHCTPYKTOPCKYIO
UCCIIeIOBAHUS, U3MEPEHHUS |TOKYMEHTAIMIO Ha IETaIH
(hU3UKO-MEXaHUYECKHUX MaIliH ¥ IpuOOpoB, Ha
XapaKTEPUCTHUK. WHCTPYMEHTBI, [10JIBEpraeMble
TUIIOBBIM TEXHOJOTMUECKUM
[poueccam TEpMUYECKON 1
XUMHKO-TEPMUYECKON
00pabOTKH; MPOU3BOIUTH
H3MEPEHUs MOKa3aTele,
XapaKTEePHU3YIOLINX
HKCIUTyaTallMOHHbIE CBOUCTBA
neTaneil U UHCTPYMEHTOB;
[IPOU3BOJAUTH CTPYKTYPHBIH
aHaJIu3 MaTepUaoB;
[IPUMEHATH IPUKIIAIHbIE
[IPOrpaMMHBIE CPEICTBA JUIsS
MOZCIIMPOBAHUSA yCIIOBUN
PKCIUTyaTallly JIeTanei u
WHCTPYMEHTa
[TKO-2 N/I-31TKO-2 [Bnageet HaBbikamu paboThl |BiageeT HaBbIKaMU U3y4YeHMS |3alIuTa
C TEXHUYECKOMN TEXHUYECKOW JTOKyMEHTALUH |I1ab0paTOpHOI
TTOKyMEHTAIMK Ha IpUOOpHI [Ha 00pabaTeiBaeMylo AeTanib, [paboThI

1 000pyIOBaHHE,
UCTIOJIb3yEMbIX B aHAIIN3E
CTPYKTYpPBI U CBOMCTB
MaTepuaioB; MPOBEICHUS
00paboTKH 1
MHTEpIpeTaun
pe3yJIbTaTOB aHAINU3a

WHCTPYMEHT; OITUMAIBHOTO
BbIOOpA METAJUTMYECKUX U
HEMETAJUTHYECKUX
MaTepuaioB JJis AeTanen
MaIlliH, TpuOOpoB U
WHCTPYMEHTA; BBIOOPA
crnocoba TepMUYECKON HITH
XUMUKO-TEPMHIECKON
00paboTKH; MpoBeIeHNE
KOHTPOJISI pe3yJIbTaTOB
TUTIOBBIX PEKUMOB
TEPMUYECKON U XUMHUKO-
TEPMUIECKON 00pabOTKY;
YcranoBieHus TpeOoBaHUH K
PKCILTyaTallMOHHBIM
CBOMCTBaM Ha OCHOBE
MOZCJIINPOBAHUSA yCIIOBUN
HKCILTyaTaluu




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
5 6
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 81 45 36
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 32 16 16
- naboparopusie padoTsl (JIP) 18 18
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 27 9 18
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 135 63 72
2. IIpomexxyTouHas aTTecTanus
DK3aMeH 36 36
JlnpbepeHmpoBaHHbIN 3a4eT
3auer 9 9
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
OO11as TPyA0EMKOCTb JTUCITUTIIIHBI 252 108 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
5-i1 cemecTp
CTpyKTypa U METOJIbI €€ UCCIIE0BAHMUS. 4 4 4 14
PeHTreHoCTpyKTYpHBIN aHaJIN3.
Beenenue. CTpyKTypa ¥ METOIBI €€ HCCIICIOBAHMS.
Knaccudukarms pusndecknx, GU3NKo-XUMHIECKAX
METOJIOB aHAJIM3a U UX CPABHUTEIIbHAS XapaKTEPUCTHKA.
OcoOeHHOCTH M TPaHUIbl TPUMEHEHUS METO/I0B.
OCHOBBI pEHTT€HOCTPYKTYPHOT0 aHaiu3a. {udpaxuus
PEHTTEHOBCKUX JIydyel Ha Kpuctaniax. YpaBHeHue Jlays.
'YpaBuenue Bynbga-bparra. kcniepruMeHTaIbHbIC
METO/Ibl PEHTT€HOCTPYKTYPHOI'O aHAJIN3A.
MHUKPOCKOITUYECKUE METOABI UCCIICTOBAHMI. 2 4 2 12
OnTryeckas, 3JIeKTPOHHAs (CKaHUPYIOIas 1
MPOCBEUYMBAIOIIAs ), 30H0BAsI MUKPOCKOITHSI.
B03MOXXHOCTH U TPaHMIIbI IPUMEHEHUS METOJIOB.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI JIP

I13

CPC

MeTopl U3MEPEHUs Pa3MePOB YACTHII.

2 4

2

12

Knaccudukaryst METOI0B U3MEPEHHUS Pa3MEPOB YACTHII.
Craructuyeckre BETUYHHBI B TPaHYJIOMETPUUECKOM
aHanusze. MeToabl CEqUMEHTAIUH U JIA3EPHOI

MU paKIUK B aHAJIW3€ pa3MEPOB YaCTHUILL.

AHanu3 3JIeMEHTHOI'O COCTaBa BCIICCTB.

13

CriekTpoCKONUYECKHE METO/IbI UCCIIEIOBAHNUS.
DJNEeKTPOHHAS CIEKTPOCKOHMSL.
PentrenoduroopecienTHbIN ananu3. Oxe-
criekTpockonusa. POTO3IEKTPOHHAS CIIEKTPOCKOIINS.

VY bTpaduoneroBas snekTpoHHas criekrpockonus. UK- u
KP-cniekTpockomnus.

TepMuueckuil aHanus.

12

TepmorpaBumeTpudeckuid, nuddepeHmanTbHbINH
TepMuueckuii ananns. OOpaboTKa pe3yabTaToB,
nonydeHHsIx ¢ momotpio TT, ITA (ATT), ACK.

HNTOI'O no 5-my cemectpy

16 18

63

6-i1 cemectp

Cpenctsa KOHTPOJIA HArpy30K U epeMeleHnH, aHaIn3a
noJieit neopmaruit

10

20

[TpyHLMI KEHCTBUS M OCHOBHBIE BUJIbI JaTYNKOB
pEerucTpanuy yCWINK U IEPEMEIEHNN, 3KCTEH30METPOB,
BUJICOOKCTEH30METPOB. ONTHYECKUI METO] aHAIM3a
nosnieit neopmaruii. CoctaB ¥ MPUHIMI PaOOTHI

U pPOBOI ONTHYECKON cuCTeMBbl. MeTo1 KOppesuuu
U (QPOBBIX U300pAKEHUN

COBpeMCHHBIC CUCTCEMBI AJI1 UCIIBITAHUA MAaTCPUAJTIOB

20

OO0m1ast XapakTepUCTUKA COBPEMEHHBIX HCITBITATEIbHBIX
KoMITJIEKCOB. OCHOBHBIE BHJIBI YIIPABIISIEMOTO
BO3/IEHCTBHA Ha 00pasell: pacTsHKeHHe-CoKaTHe,
KpyueHHe, CII0KHOE HarpyXeHue (pacTsHKeHue-CKaTue u
Kpy4ueHHe), IBYXOCEBOE pacTsKEHUE-CKATHE, CII0KHOE
HaNpsHKEHHOE COCTOSIHUE (PacTsHKeHUE U KpydeHue
TpyOUaThIX 0Opa3IoB C BHYTPEHHUM JaBICHUEM),
BO3/ICIICTBHE HU3KHUX U BBICOKHX TEMIIEpaTyp,
arpecCUBHBIX CPeJ U MHBIX (PH3UKOXMMUYECKUX
¢axTopos. [IpuHIUT NEHCTBUSA U YCTPOICTBO
PJIEKTPOMEXAHUYECKUX UCTIBITATENIbHBIX CUCTEM.
VcnpiTanus HA pacTsHKEHUE, CKATHE, TPEXTOUCUHBIN U
YeThIPEXTOUECYHBINA U3ru0, cBUT, cpe3. [IpuHImn
IENCTBHS U YCTPONCTBO CEPBOTHAPABINIECKUX
MCIIBITATENIbHBIX CHCTEM. VICTIbITaHNS HA MaJOLIUKIIOBYIO
YCTaI0CTh, MHOTOLMKJIOBYIO YCTAIOCTh M HUKINYECKYIO
TPELIMHOCTONKOCTB.

[ [prHIMT TENCTBUS U YCTPOMCTBO
PIIEKTPOJUHAMUYECKUX UCTIBITATEIbHBIX CUCTEM.
[IpuHIUD AeMCTBUS U YCTPOMUCTBO CHEIMAIBHOTO




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

000pyIOBaHUS ISl TEPMOMEXaHUYECKOTO HATPYy>KEHUSI.
KnumaTtnueckue kamepbl, MyQelbHbIEe TIeYH, COCY/T
/lproapa.

(OCHOBHBIE MOHATHUS U UCXOJHBIE MOJI0XKEeHUS. OCHOBBI
PKCIIEPUMEHTAILHOW MEXaHUKU

16

[Ipeamer u 3amauu Kypca «MeTo bl
3KCHepI/IMeHTa.HBHI>IX HCCH@ﬂOB&HHﬁ)).

I/ICTOpI/ISI pa3BI/ITI/I$I MECTOJ0B SKCHCpI/IMCHTaJILHBIX
HCCJIEIOBAHUMN.

[TapameTpsl HaNPSKEHHO-AS(POPMUPOBAHHOTO
COCTOSIHUS. MOIe MEXaHUYECKOr0 IMTOBEIEHHUS
MaTepHaIOB: MOJICIIN YIPYTroro MOBEJCHUSI MaTEepUaloB,
MOJICITH TIACTUIECKOTO Ae(OPMHUPOBAHHS MAaTEPHUATIOB,
MOJICITH BSI3KOYIIPYTOT0 Ae(OPMHUPOBAHHS MAaTEPUATIOB.
OCHOBHI)Ie MCXAHUYCCKHC XapaKTepI/ICTI/IKI/I MaTepI/IaJ'IOB
1 MCTOIbI UX OHpe)Z[CJ'ICHI/ISI.

(OCHOBHEBIE CTaHAapTHBIC METOAbI KBa3UCTATHUICCKUX
HUCITBITAHHUI KOHCTPYKIMOHHBIX MaTCpraIOB

16

[Tepeuenr ['OCTos, OCTos, P/l u T.1. o
KBa3MCTATUYCCKUM HCIIBITAHUSIM KOHCTPYKITHOHHBIX
MaTepraIoB (METaIOB U

CITJIaBOB, TIOJTUMEPOB, APMHUPOBAHHBIX IIJIACTHKOB).

UTOI'O no 6-my cemecTtpy

16

18

72

NTOI'O no nucruiuinge

32

27

135

Temarnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HanMeHoBaHUe TeMbI NPAKTHUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1 |M3yueHue ycTpoiicTBa M IPUHIMI PaOOTH pEHTTEHOBCKON TPYOKH.

2 |A3yueHue ycTpoilcTBa M NPUHIUI paOOThl PEHTT€HOBCKOT0 AU(paKkToMeTpa.

3 HBy‘IGHI/Ie CTaTUCTUYCCKHUX BCJIMYMH B I'PaHYJIOMECTPUICCKOM aHAINU3C.

4  [[lonbop mapaMeTpoB aHAJIM3a pa3Mepa YacTUILl B CEIUMEHTALlMOHHOM MeToze. MHTepnperaus

M3MEpPEHH pa3mepa 4acTull.

5  |[Mcnonb3oBaHue JazepHON AU(PaKLIKU B aHATTU3E pa3Mepa YacTHII.

6  |Onenka riayOHHBI TPOHUKHOBEHHS X-TTy4del B peHTTEHO(IIIOOPECIICHTHOM aHAIN3e.

TemaTrka npUMepHBIX J1a0OPaTOPHBIX pabOT

HanmeHoBaHue TeMblI J1A00paTOPHOIT padoThI

1 |KauecTBeHHbIH (a30BBIN aHAIHM3 BEIIECTBA KyOMUECKOW CHHTOHUMU.




HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

2 OnpeneneHHe BEJIUYNH 00JacTei KOTCPCHTHOI'O PACCCAHUA.

3 |CkaHupyromuii 371eKTpOHHBII MUKPOCKOTIL. Y CTPOMCTBO, IPUHIIUIT TTOTYYEHHS H300paKeHHUS.

4  |A3yuenue yCTpoiCTBa U MpUHIMNA JSHCTBHS CKaHUPYIOLIETO (oToceauMeHTorpada.

5  |9HeproaucrepcHOHHBIA PEHTTCHOMITFOOPECIICHTHBINA CIICKTPOMETP. Y CTPOHCTBO, TIPUHITUTT
paOOTHI 1 BBHIIIOJIHEHUE aHATN3A.

5. Opranu3zanoHHO-NeAaroru4ecKue ycjaoBus

5.1. O0pa3oBare/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1151 (OpMHUPOBAHUSA
KOMIIeTeHIIU

[TpoBeacHME NEKIIMOHHBIX 3aHSITHIA M0 AUCIMILIMHE OCHOBBIBAETCS HA aKTHUBHOM MeETOJ]ie 0Oy4eHWS,
[P KOTOPOM Yy4alllhecs HE MACCUBHBIC CIyIIAaTeNd, a aKTHBHBIC YYACTHHUKHU 3aHSATHS, OTBEYAIOIINE Ha
BOIPOCHI TpernojiaBarensi. Bompockl mpenogaBaTensi HalEleHbl HA aKTUBHU3AIUIO TPOIECCOB YCBOEHUS
MaTepuasa, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HaMe4aeT CIUCOK
BOHpOCOB, CTI/IMYJ'II/Ipy}OHII/IX ACCOMATUBHOC MBINIJICHUC U yCTaHOBJ'IeHI/Ie CBH3€I71 C paHee OCBOCHHBIM
MaTEepPHUAIIOM.

[IpakTnueckune 3aHATHS TPOBOJATCS HAa OCHOBE pealM3allMk MeToja OOyYeHHs JICHCTBHEM:
onpeAensoTcs mpobiaemMuble o0acti, popmupyrores rpynnsl. [Ipu npoBeneHUU NPaKTUYECKUX 3aHATHI
MpEeCIEAYIOTCA CIEAYIONINE LEeNU: TPUMEHEHNE 3HAHUN OTAENBHBIX AUCIUIUINH U KPEATUBHBIX METO/OB
TUTSL peIieHus] IPOOJIeM M NPHSTHS PEIICHUI; 0TpadOTKa y 00y4YaronIMXcsi HaBbIKOB KOMaHIHOW paboTHl,
MEXIMYHOCTHBIX KOMMYHHUKAIMA W Pa3BUTHE JIMJIEPCKUX KA4YECTB; 3aKPEIICHHE OCHOB TEOPETHUUYECKHX
3HAHUH.

IIpoBenenne naboOpaTOpHBIX 3aHATHII OCHOBBIBAETCS HAa HMHTEPAKTUBHOM METOJIE OOYYEHHS, NpH
KOTOPOM 00y4Yaromuecs: B3auMOICHCTBYIOT HE TOJIBKO C MPEToaaBaTeieM, Ho U Apyr ¢ apyrom. [Ipu stom
I[OMI/IHI/IpyeT AKTUBHOCTH yqamnxcsl B Hpouecce 06yqu1/131. MCCTO HpeHOHaBaTCHH B I/IHTCpaKTI/IBHBIX
3aHATUAX CBOAUTCA K HaHpaBHCHI/IIO NCATCIBbHOCTHU o6yqa}oumxc;1 Ha JOCTHUXKXCHUC L[CJIGI;'I 3aHATHA.

[Tpu mpoBeneHnn y4eOHBIX 3aHATHH UCIIOJIB3YIOTCS MHTEPAKTUBHBIC JICKITUH, TPYTIIOBBIE JUCKYCCHH,
POJIEBBIE UTPHI, TPEHUHTH U aHAJN3 CUTYallil 1 UIMUTAIIMOHHBIX MOJICTICH.

5.2. MeTrognueckue yKazaHusl JJisl 00y4AOUIMXCS M0 U3YYEHUI0 TUCIATIHHBI

[Ipy wu3yyeHMM  JUCHMIUIMHBI  OOyYalOIIMMCA  LEJIeCOOO0pa3HO  BBIMOJHATH  CIEAYIOIIHE
PEKOMEHJAINH:

1. M3ydyeHune yuyeOHOM TUCIUIIIMHBI JOJKHO BECTUCH CHCTEMATHUECKH.

2. llocne wn3ydyeHHMs Kakoro-imbo paszziena IO YYEOHMKY WIM KOHCIEKTHBIM MaTepHajgam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPON3BECTH OCHOBHBIE TEPMHUHBI, ONIPEISIICHUS, TIOHSATHS pa3/era.

3. Ocoboe BHUMaHHWE CJENyeT YICIWTHh BBHIMOTHEHHWIO OTYETOB IO MPAKTHUYECKAM 3aHATHSM,
nabopaTopHBIM paboTaM U MHIWBUIYATbHBIM KOMIUIEKCHBIM 33JJaHHSIM Ha CAMOCTOSTEIbHYIO padoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYa€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenoaBaTesieM.
MM e 1aroTcs UCTOUYHUKY (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4HOH JIUTEpaType)
1151 6oJIee IeTalbHOrO MOHUMAaHHUS BOIPOCOB, O3BYYEHHBIX Ha JIEKIINU.

6. Ilepeyenb yueOHO-MeTOANYECKOT0 M HHGPOPMALMOHHOTI0 00eCIeYeHUs
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4alOIIUXCS 10 JUCHUILIMHE

6.1. [leyaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA




Ne i/l

bubnuorpadpuueckoe onucanue
(aBTOp, 3arynaBue, BUA U3AHUS, MECTO, U3/IATEILCTBO,
rOJ1 U3/JaHUs1, KOJTMYECTBO CTPAHHUII)

KonnuectBo
9K3EMIUISIPOB B
OHoIIMoTEKE

1. OcHoBHas JTUTEpaTypa

['openuxk C. C., Cxakos 0. A., Pactopryes JI. H. Pentrenorpaduueckuit
1 DJIEKTPOHHO-ONTHYCCKUH aHAIN3 : y4eOHOEe TToCoOue /s BY30B. 4-¢
n31., nepepad. u gom. Mocksa : MUCuC, 2002. 358 c.

2. lonoTHATEIbHAS JJUTEPATYpPa

2.1. YueOHbIe U HAYUYHbIE U31aAHUS

MatepuanoBeicHle U TEXHOJIOTHH COBPEMEHHBIX M MEPCIIEKTUBHBIX
MaTepUaoB : KOHCIIEKT JeKIUi yueOHoe mocodue aiist By30B / Oriie3HeBa
C. A., Cmetkun A. A., Myparos K. P., A6na3 T. P. Ilepms : ITHUITY,
2013. 171 ¢. 13,78 yca. meu. 1.

MexaHnka MaTepruaioB. MeTONbI U CPEICTBA IKCIIEPUMEHTATHHBIX
nccienoannii / Bunpneman B. D., badymkun A. B., Tpetbsixos M. I1.,
Mneuasix A. B., Tpetesakosa T. B., Umatosa A. B., Cnosuxos C. B.,
Jlo6anos JI. C. Ilepms : [THUITY, 2011. 164 c. 10,5 ycn. ned. .
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2.2, llepuonnyeckue u3gaHus

Bectaux [THUITY. Aspokocmuueckas texauka. [lepms : ITHUITY, 2012 -.

Bectaux [THUITY. MammHocTpoeHre, MaTEpUAIOBEAEHHUE : Ky pHAIL.
[lepms : [THUITY, 2012 -.

Bectauk [THUITY. Mexanuka : sxypHaiu. [lepms : ITHUITY, 2012 -.

2.3. HopmaTUBHO-TeXHUYeCKHE U3TAHUS

| He ncnione3yercs

3. MeToaudeckue YKazaHud JJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

| He ucnons3zyercs

4. Y4eOHO-MeTOANYECKOE O0ecIieYeHHe CAaMOCTOSITeIbHOM padoThl CTyIeHTa

| He HCIIOJIB3YCTCA

6.2. JekTpoHHAs yueOHO-MeTOoANYecKasi JJuTepaTrypa

Bun nutepatypsl

Cchuika Ha
UH(pOPMAITMOHHBIN pecypc

HaumenoBanue
pa3paboTku

HoctynHocTb
(cets UHTEpHET /
JIOKaJIbHAs CETh;

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostHuTenbHas [Tepmuueckuuii ananu3 B u3ydenuu |http://elib.pstu.ru/vufind/Rec [tokanbpHas ceTh;
uTepaTypa moJuMepoB : yaeOHoe mocooue / O. |ord/iprbooks62010 ABTOPU30BaHHBIN
T. [llunmmaa, B. K. Munrasosa, B. TOCTYT
A. Iletpos, A. B. Kocrouko. -
Kasanb: Kaszanckuu?
HAIIMOHAJIBHBIM UCCIICI0BATEIbCKUN
TEXHOJIOTHYECKHH YHUBEPCUTET,
2014.
OcHOBHas béxkep 0. Cnekrpockonus / http://elib.pstu.ru/vufind/Rec|nokanpHas cets;
nuTeparypa békkep 1O. - Mocksa: Texnocdepa, [ord/1an73013 ABTOPU30BAHHBIM
2009. IOCTYII




6.3. JInnen3noHHoe U CBOOOHO pPacCIPpoOCTPaAHsAEMoOe IPOrpaMMHOe obecriedeHue,
HCIO0JIb3yeMoe NPH OCYLIeCTBJIEHUH 00Pa30BaTe/IbHOIO MPoLecca Mo JUCHUIIHHEe

Bug I10

Haumenosanue 110

OHGpaI_[I/IOHHI:IC CUCTEMBI

Windows 10 (moam. Azure Dev Tools for

Teaching)

Od¢ucHble TPUTOKEHHUS.

Microsoft Office Professional 2007. nut.

42661567

[IpuknagHOe MporpaMMHoOe odecrieueHre 00IIero Ha3HauYeHHUs

Dr.Web Enterprise Security Suite, 3000

i, [THUITY OITHUT 2017

6.4. CoBpemenHbIe podeccnoHaibHbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CIPABOYHbIE CUCTEMBbI, HCII0JIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCuuIinHe

Hanmenosanue

Ccpiika Ha HHQOPMAIIMOHHBIN pecypc

basza nanusix Elsevier "Freedom Collection"

https://www.elsevier.com/

baza mannabIx Springer Nature e-books

http:/link.springer.com/
http://jwww.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http://npg.com/

baza nanaeix Wiley Journals

http://onlinelibrary.wiley.com/

baza mannapix komnanuu Springer Customer Service Center
GmbH

http:/link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://zbmath.org/ http:/npg.com/

basza naHHBIX Hay4HOU IEKTPOHHOIN OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)

Hayunas 6ubnuoreka [lepMckoro HaroHaIbLHOTO https://elib.pstu.ru/
MCCIIEZI0BATEIECKOTO MTOJUTEXHNUECKOTO YHUBEPCUTETA

Oo0pazoBatenbHas atdhopma FOpaiit https://urait.ru/

DIeKTpOHHO-OnOmoTeueas cucrema Jlanb

https://e.lanbook.com/

DnekTpoHHO-O0nbmoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllntoc

JIOKaJIbHasA CCTh

baza nanueix komnanunu EBSCO

https://www.ebsco.com/

WHpopMaimoHHO-CITPaBOYHASI CUCTEMAa HOPMATHUBHO-
TEXHUYECKOM oKyMeHTaluu "TexaKkcnepT: HOpMBbI, IpaBuiIa,
CTaHJapThl U 3aKoHOAaTenbeTBa Poccnn”

http://325290.inkip.ru/docs

7. MaTepHaIbHO-TEXHHYECKOE 0fecnedeHre 00pa30BaTeIbHOT0 MPoIecca 1Mo

AUCHUIIJIUHE
. HaumenoBanue He06X0IMMOTO OCHOBHOTO 000PYI0BaHUS
Bun 3ansatui KonuuectBo enuHug
Y TEXHUYECKUX CPEACTB 00yUeHus

JlaGopaTopHas MukpoTsepaomep [IMT-3 2

paboTa

JlaGopaTopHas OnTtuyeckuit Mukpockon MUM-7 2

pabota
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. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUs
Bun 3ansTmit KommaecTBo eauaumi
U TEXHUYECKUX CPEJCTB O0yUYCHUS

JlaGopaTopHas PentrenoduroopectentHsiii ciekrpomerp EDX-800HS 1
pabora

JlaGopaTopHas Ckanupyromuii porocequmertorpad CP-01 1
paboTa

JlaGopaTopHas YueOHbIi 1abopaTOpHbIN KoMILIeKC «DeMTOCKaH» 1
pabota

Jlexuust [IpoekTop, HOYTOYK 1
[TpakTHueckoe MaxkeT MpoCBeYMBAIOLIETO YIEKTPOHHOTO MUKPOCKOTMA 1
3aHATUE

[IpakTrueckoe Makxket peHTreHoBckoro mudpakromerpa JJPOH-0,5 1
3aHATHE

[IpakTrueckoe [IpoekTop, HOYyTOYK 1
3aHATHE

8. DoHI OLEHOYHBIX CpeaACTB IMCIUIIIMHBI

|OHI/IC21H B OTACJIBHOM JJOKYMCHTE
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@oH/T OLEHOYHBIX CPEICTB IS MPOBEICHUS MPOMEKYTOYHON aTTECTAlluU
O0ydJaromMxcst MO TUCHUILUIMHE SIBISIETCS YacThio (TPHJIOXKEHHWEM) K paboueid
nporpamMme  JUCUHUILTHHBIL. DOHI OIEHOYHBIX CPEIACTB Uil  TPOBEACHUS
IPOMEXKYTOYHOW aTTeCTAllMd OOYdYaloIUXCs [0 AWCHUIUIAHE pa3padoTaH B
COOTBETCTBUU C OOmIeH YacThio ()OHIA OICHOYHBIX CPEICTB Ui IMPOBEICHHS
IPOMEKYTOYHOW aTTECTAllMM OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBI, KOTOpas
yCTaHABIIMBAET CHCTEMY OLICHUBAHUS PE3YJIbTATOB IIPOMEKYTOYHON aTTECTAIUU U
KPUTEPUH BBICTABJICHUSI OICHOK. (DOHJ OIICHOYHBIX CPEICTB JUISA TPOBEICHHUS
NPOMEKYTOYHOW AaTTeCTaluu OOyJYalOMMXCs 1O JTUCIHILIMHE YCTaHABIMBACT
GopMBI H TIpOLETYpPHl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHON
aTTecTalluu 00y4YaIoOUUXCcs MO TUCIUTUINHE.

I.Hepequb KOHTPOJMPYEMBIX pE3YyJbTaTOB oﬁyqunﬂ nmo AucumilJimHe,
00beKThI OLlCHUBAHMA U BUAbI KOHTPOJIA

1.2. Dransl ¢GopMupoBaHUS AUCHMILIMHAPHBIX 4YacTeil KOMIIETEHLWH,
00beKThl OLIECHUBAHHUS U BUIbI KOHTPOJIS

Cornacno PITJl ocBoeHune yueOHOTO MaTepualia JUCHUIUIMHBI 3aTUIAHUPOBAHO
B Te€UEHHUE OJHOTO cemecTpa (5-ro cemecrpa ydyeOHOro IulaHa) M pa3douTo Ha 3
y4eOHBbIX MOIYNsl. B KaxkoM Mopyse mperyCcMOTPEHbI ayJUTOPHBIEC JICKITMOHHBIE,
JabopaTopHble M TPAKTHYECKUE 3aHATHSA, a TaKKe CaMOCTOsTellbHas pabdoTa
CTyZIeHTOB. B paMkax ocBoeHusl yueOHOTro Marepuaia JUCHUIUIMHBL (POPMHUPYETCS
KOMIIOHEHTBI KOMIIETCHIIUN 3Hamb, ymems, 61adems, ykazanuesie B PI1/], kotopbie
BBICTYMAIOT B KaY€CTBE KOHTPOJIMPYEMBIX PE3ylIbTaTOB O0yUEHHUS MO AUCIUTIIIMHE
(tabm. 1.1).

KoHTpons  ypoBHSI  yCBOCHHBIX 3HAHUH, OCBOEHHBIX YMEHUH U
MPUOOPETEHHBIX BIAJICHUN OCYIIECTBISIETCS B paMKax TEKYIIEro, PyOeKHOTO U
MPOMEKYTOUHOTO KOHTPOJIS MPU M3YYEHUU TEOPETHYECKOTr0 Marepualia, craue
OTYETOB MO MPAKTUYECKUM U JTA0OPATOPHBIM paboTraMm U nudQepeHIpOBaHHOTO
3aueTa. Buasl KOHTpoIIs cBeeHbI B Ta0muiy 1.1.

Tabnuma 1.1. IlepeyeHb KOHTPOJUPYEMBIX pPE3yAbTaTOB OOyUYCHHS TIO
JTUCLUTINHE

KonTposmpyembie pe3yjibTaTbl 0CBOEHUS Bu koHTpoIs

Texymmii Py0esxnbrii Hrorosbii

aucuunannbl (3YBbi) TK K ‘ 3 ‘ JIP ‘PFP 3ader

YcBoeHHBIE 3HAHUA

OCHOBHbBIE XapaKTEPUCTUKU CTPOCHUS
MAaTEPHUAIOB PA3TUYHON MPUPOBLI, METOIBI
M3YYEHUS UX CTPYKTYPHI, PU3HUKO-
MEXaHNYECKUX CBOMCTB

CTPOEHHE METAJIJIOB U CIUIABOB,
HEMETAUIMYECKUX MATEPHAIIOB, UX CBOMCTBA;
BIIMSTHUE CTIOCOOOB pa3IMYHBIX BUIOB
00pabOTKM Ha U3MEHEHUS CTPYKTYPHI U + + + +
CBOWCTB MaTepUaJIOB; NIpaBUiIa pabOThI €
JJIEKTPOHHON KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON MHPOpMaIHEeH.




OcBOEHHbIE YMEHUA

IIPOBOAMTH AHAIU3 CTPYKTYPHI U OLIEHKY
CBOWMCTB MaTepHajoOB C y4€TOM TPeOOBAHHIA + +
POCCHUHCKHX M MEXIYHAPOIHBIX CTAHIAPTOB;

MIPOBOJIUTH 0OOCHOBAHHBII BHIOOP METOJIOB U
aHalii3a CTPYKTYPHI U CBOMCTB MaTepHUaliOB
Ppa3IUYHON MPUPOIBI; BHITIOIHATh
MeTajiorpapuiecKkre, CeKTPOCKOTMYECKHE, + + +
PEHTIeHOCTPYKTYpPHBIE UCCIIEAOBAHMS,
M3MepeHus PU3NKO-MEXaHHIECKUX
XapaKTEPUCTHUK

IIpuoGpereHHblie BiaieHUs

HaBbIKaMu cOopa, 00paboTKH U
HMHTEPIIPETALNHU PE3YIbTaTOB aHAIN3a
CTPYKTYpPBI U CBOMCTB MaTe€pHasoB
HW3MEpPEHHI;

HaBbIKaMU pabOThl C TEXHUYECKOH
JIOKyMEHTAIUU Ha IPUOOPHI U 000pyI0BaHuUE,
HCIOJIb3YEMbIX B aHAJIM3€ CTPYKTYPhI U + + + + +
CBOWCTB MaTepUasioB; IPOBEJACHUs 00paOOTKH
U MHTEPIIPETalK Pe3yJIbTaTOB aHAJIN3a

IIpumeuanue:

TK — Tekymuii KOHTPOJb B (hopMe KOHTPOJIBbHOM paOdOThl (KOHTPOJIb 3HAHHH IO TEME);

I1K — mpoMexyTOUHBIH KOHTPOIIb B (hOpME KOHTPOIBHOM paOOTHI (KOHTPOIH 3HAHHIA IO TEME);
13 — BBITTONTHEHNE MTPAKTHYECKUX PabOT (OIIEHKA YMEHHN );

JIP — BBINONHEHKE JIAOOPATOPHBIX Pa0dOT C MOATOTOBKOM 0TUéTa (OIICHKA BIIAJCHMS);

PI'P — pacuetHO-rpaduueckue padboThI (OllEHKA YMEHUI U BIaICHUH ).

HTOroBoi OLEHKON NTOCTHKEHHUS SIBISETCS MPOMEXYTOUHAsI aTTeCcTalus B
Busie AuQGepeHIIMPOBAHHOTO 3a4eTa, NpoBOgUMAas C Y4E€TOM pe3yJIbTaToB
TEKYIIETO U PyOeKHOTO KOHTPOJISL.

2. Buabl KOHTPOJIS, THUIOBbIE KOHTPOJIbHbIE 3aJlaHU W IIKAJbI
OLICHUBAHUA Pe3y/JIbTATOB 00y4YeHHs

Texkymuii  KOHTpOJIb  YCIIEBAEMOCTH  HMMEET  LeNblo  obecreueHue
MaKCUMaJIbHOM 3(PEKTUBHOCTH Y4e€OHOTro TMpollecca, YIPaBJICHHUE MPOIECCOM
dbopmMupoBaHUs 3aJaHHBIX KOMIIETCHIIMI O00y4aeMbIX, MOBBIIMICHUE MOTHBAIIMHU K
yuede W TMpeaycMaTpuBaeT OICHMBAHHWE XOJla OCBOCHHUS JUCUUIUIMHBL. B
COOTBETCTBHH C [10s10%KEHNEM O MPOBENEHUH TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU U
MIPOMEKYTOUYHOM aTTECTAIlMU 00yYaronuxcsi Mo oOpa30BaTeIbHBIM IIPOrpaMMam
BBICIIIETO 00pa3oBaHWsi — TMporpamMmaM OakajaBpuara, CICIHAIWTETa U
maructpatypsl B [THUITY npexycmoTpeHs! cienyronye BUAbI U NEPUOIUIHOCTD
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 00Y4arOIIUXCSI:

- BXOAHOM KOHTPOJIb, IIPOBEPKAa HCXOJHOIO YPOBHS NOATOTOBJIEHHOCTH
00y4aeMoro u €ro COOTBETCTBHUS MPEIBSABISIEMBIM TPEOOBAHUAM ISl W3YUCHUS
JJAHHOM JUCILUIIJIMHEIL,

- TeKYIIMA KOHTPOJIb YCBOEHUsI Marepuaia (ypOBHS OCBOCHMSI KOMIIOHEHTa
«3HaTh» 3aJaHHBIX KOMIIETEHIIMI) HAa KaXJIOM TIPYNIIOBOM 3aHATHUM U KOHTPOJIb
MOCEUIAEMOCTH JIEKIITUOHHBIX 3aHATHH;




- IPOMEXYTOUYHbII U  PYOEXKHBIII KOHTPOJIb OCBOCHHS OOy4YaeMbIMH
OTHEJIbHBIX KOMIIOHEHTOB <«3HATh», «YMEThb)» 3aJaHHBIX KOMIICTCHIIMH IyTEM
KOMITBIOTEPHOTO WJIM  OJIAHOYHOTO TECTUPOBAHMS, KOHTPOJIBHBIX OMPOCOB,
KOHTPOJIbHBIX pa00T (MHIUBUYAJbHBIX JTIOMAITHUX 33JaHUi), 3aIlIUTHl OTYETOB 10
nabopaTtopHbIM paboram, pedepaToB, 3¢cce U T. 1.

PyOexxHbIii KOHTPOJIb MO JUCHUILIMHE MPOBOAMUTCS Ha CIEAyIOLIEH Heneme
MOCJE MPOXOKICHUS MOJIYJSl OUCHUILUIMHBL, a MPOMEXKYTOUHBIA — BO BpeMs
KQKJIOT0 KOHTPOJIBHOTO MEPOIPUATHUS BHYTPU MOIYJIEH JUCUUIUINHBL

- ME)KCECCHOHHAsA  aTTecTaluus, €IUHOBPEMEHHOE IOABEACHUE HUTOrOB
TEKyLIEH yCIIEBAaEMOCTH HE MEHEE OJIHOIO pa3a B CEMECTP MO BCEM JIUCLUILIMHAM
JUTSL KaXK0T0 HAIMpaBJIEHUs MTOATOTOBKH (CHEUANIBHOCTH ), Kypca, TPyIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekyumuii KOHTPOJIb YCBOCHUSI MaTepUaJia

Texkymuii KOHTpOJIb YCBOEHMsI MaTepuana B ¢opMme coOecedoBaHUs WU
BBIOOPOYHOTO TEOPETUUECKOIO OMpOCa CTYAECHTOB IPOBOJUTCS IO KaXXJ0iMl TeMme.
Pesynbrarel 1m0 4-0ajuIbHOM IIKaje OLICHUBAHUS 3aHOCATCS B KHUKKY
MPENO/IABaTeIsl U YYUTHIBAIOTCS B BUJAE MUHTETPAIBHOW OIIEHKH MPU MPOBEACHUU
IIPOMEXYTOYHOM aTTECTALUU.

[To Temam, nMerOIUM OOJBIIYIO TEOPETUUYECKYIO HArpy3Ky MJsi KOHTPOJIS
3HaHuil (Tabn. 1.1) mpoBoAsSTCS KOHTpPOJIBbHBIE paboThl. KauecTBO M MONHOTA
OTBETOB Ha BONPOCHI OLEHUBAETCS MO 4-0ajNIbHOM IIKale, 3aHOCITCS B KHUKKY
IpernoAaBaTesis U YYUTHIBAECTCS B BUJE MHTErPaJbHON OLIEHKU IPHU MPOBEACHUHU
IPOMEXKYTOUYHOM aTTeCTallUU.

2.2. Py0e:kHBIM KOHTPOJIb

PyOexxHbIi KOHTPOJIb I KOMIUIEKCHOTO OLICHUBAHHUSI YCBOCHHBIX 3HAHUMH,
OCBOCHHBIX YMEHUM U MPUOOPETEHHBIX BiageHul (Tadiu. 1.1) npoBoautcs B hopme
BBHITIOJIHEHUS WHJWBUIIYAJIbHBIX 3a7aHuil (pedepar), 3alMThl TPAKTUYECKUX U
7a00paTopHBIX paboT, pacueTHO-TpaduUecKuX paboT U PYOEKHBIX KOHTPOIHHBIX
paboT (mociie U3y4eHHs KaXI0ro MOIY/sl y4eOHOM NUCIIUILTAHEI).

2.2.1. 3amuTa NPaKTHYECKUX U Ja00PATOPHBIX padoT

Bcero 3amnmanupoBano 4 mpakTUYeCKHX U 3 JaOOpaTopHBIX paboT. Tumosbie
TEMBbI IPAKTUYECKUX U JTa0OpaTopHBIX padoT npuBenaeHs B PIT/I.

3amura MpakTHYEeCKON U JIabopaTOpHOUM padOT MPOBOAUTCS WHANBUIYATHLHO
KaKIbIM CTYICHTOM WJIM TPYIION CTyAeHTOB. THUIOBBIE IIKala W KPUTEPUHU
olleHKH npuBeaeHbl B 001ei yactu @OC 00pa3oBarenbHON NPOrpaMMBl.

2.2.2. 3amuTa MHAMBUAYAJIBHBIX 32/IaHUI.

3amuTa UHIMBUIYAIbHBIX 33JJaHUN MPOBOJUTCSA KaXXIIbIM CTYJIEHTOM B BHJIE
YCTHOTO JOKJaJa MO 3aJaHHOM TEeMeE, COIMPOBOXKIAEMOI'0 BHU3YaJIbHBIM PSIOM
(npe3eHTanys, BUJIEO W T.I) W TPUMEpPaMU MPAKTUYECKOTO MPUMEHEHUS
MPEACTABICHHBIX METOJOB HccienoBaHui.. Pe3ynbraTel 3ammutel M3 no 4-
OaITbHOM TIKaje OIICHWBAHUS YYUTHIBAIOTCS MPHU MPOBEACHUH MPOMEKYTOUHOM
aTTecTali. TUMOBBIC IIKada W KPUTEPUU OILEHKH TMPUBEJACHBI B OOIICH YacTH
®OC o6pa3oBaTenbHON MPOTPAMMBI.

[IpuMepb! HHAMBUAYAIBHBIX 331aHUM:

1) Cxanupyromuii KOH()OKAIBHBI MUKPOCKOLL.



2) CrekTpockomnus peHTreHoBcKoro noronenns EXAFS.
3) IIpocBeunBaroIias 3IEKTPOHHAS MUKPOCKOITUS BBICOKOT'O pa3peIleHusl.
4) HccnenoBaHue MaTEpUAIOB C UCIIOIb30BAHUEM CHHXPOTPOHHOTO HU3TYYCHHUS.
5) CoBpeMeHHbBIC METO/IbI aHAJIN3a TEILIONPOBOIHOCTH.
6) deMTo- U HAHOCEKYH/IHAsI CTICKTPOCKOITHSI.
7) YbTpa3ByKOBBIC METOBI H3MEPEHHIA.
8) TeparepioBasi CIIEKTPOCKOIIHSI.
9) Ipodumomerpus.
10) PentrenoBckast GOTORIEKTPOHHAS CIIEKTPOCKOTIHS.
11) MeTobl HCCICTOBAaHUS PEOJIOTHUSCKUX CBOMCTB MAaTEPHAJIOB.
Bucko3zumerpus.
12) KommbrotepHasi ToMOTpadusi MaTEpUAIOB M U3ICITHH.
13) Dddext Oxe. Oxe-CIEKTPOCKOHS.
14) JIroMHHECIICHTHAS MHUKPOCKOIIHSI.
15) CrnekTpockomnust KOMOMHAITMOHHOTO PACCESTHHUSL.
16) Macc-CreKTpOMETPUUECKUI METOJT aHAJIH3a.
17) BuneousmepeHusi.
2.2.2. Py0exxHasi KOHTPOJIbHAsI padoTa
Cornacuo PIIJI 3armumanupoBano 3 pyOekHbIX KOHTpoJibHBIX padotr (T/KP)
II0CJIE OCBOEHUS CTYJEHTaMH Y4€OHBIX MOJYJIEH JUCIUIUIMHBL U 3aKJIOYUTEIbHBIN
tecT. Ilepas T/KP no moaymio 1 «PeHTreHocTpyKTypbiHi aHaiu3», Bropas T/KP
— 10 MoAyJ 0 2 « MUKPOCKONTMYECKUE METOJIbI hcciienoBanHuii», Tpetbs T/KP — mo
Moayto 3 «CHeKTpOCKONUYECKHE METOAbl McCienoBaHuii». [Ipumep TecToBbIX
3agaHuil npuseneH B [Ipunoxenun 1.
TunoBbie Bonpockl U 3aganus nepsou T/KP:
1) Knaccudukarms Gusndeckux, GU3NKO-XUMHYECKUX METOI0B aHATTN3a U UX
CpaBHUTEJIbHAS XapaKTePUCTHUKA.
2) Jludpakiyst peHTTCHOBCKUX Jy4el Ha KpucTaiax. Y paBHeHnue Jlays.
3) Vpasuenue Bynbda-bparra.
4) OCHOBHBIC METOJIbI PEHTTEHOCTPYKTYPHOTO aHAIN3A.
Tunosbie Bonpockl 1 3aganus Bropoii T/KP:
1) OnTHyeckas MUKPOCKOMHS. BO3MOXXHOCTH U TPAHUIIBI IPUMEHECHUS
METO/IOB.
2) CkaHupYyIOIIas IEKTPOHHAS MUKPOCKOIHUS. BO3MOXHOCTH W TPaHHUIIBI
NPUMEHEHUSI METO/IOB.
3) IlpocBeuunBaroias EKTPOHHAS MUKPOCKOIHUS. BO3MOKHOCTH Y TPaHUIIBI
MPUMEHEHUSI METO/IOB.
4) Ckanupyromias 30H70Basi MUKPOCKOIHS. BO3MOXHOCTH U TPaHHMIIBI
NPUMEHEHUSI METO/IOB.
5) MeTo/bl ceIMMEHTAIMH B aHATIH3€ PAa3MEPOB YaCTHII.
6) Metobl 1a3epHOM TU(PAKINN B aHATIM3E Pa3MEPOB YACTHIL.
Tunosbie Bonpockl 1 3aganus Tperbeil T/KP:
1) DnexTpoHHAas CIEKTPOCKOIIHS.
2) PeHTreHO(MII00pEeCIIEHTHBIN aHaAIH3.
3) Oske-CIeKTPOCKOMHSL.



4) DOTOIIEKTPOHHAS CIIEKTPOCKOTIHSL.

5) VabrpaduoneToBas 3JeKTPOHHAS CIIEKTPOCKOIIHSI.
6) UK- u KP-cnekrpockomnusi.

7) KP-crniekTpockomusi.

2.2.3. BpinosiHeHHE pacyeTHO-TPapuIecKo padoThbl.

Bcero 3amnmanupoBaHo 2 pacdeTHO-Tpaduueckue padoTbl. TUIOBBIE TEMBbI
pacueTHO-Tpaduueckux padoT npuseacHs B PIT/I.

TunoBble MIKaJla U KPUTEPUHM OIICHKH PE3YJAbTATOB BBIINOIHEHHUS PACUETHO-
rpaduueckoit pabotel  mpuBeneHsl B ob6mel yactu POC obpazoBarenbHOU
POTrPaMMBl.

2.3. [IpomexkyTouHas arrecTanus (UTOrOBbIN KOHTPOJIb)

[IpomexxyTouHas arrectanus OOyYarOUIUXCsl OPUEHTHPOBAHA HA OLEHKY
OCBOCHHMS 3aJJaHHBIX KOMIETEHIMH MO JOCTUTHYTBIM pE3yJibTaTaM OOYYEHHS:
NpUOOPETEHHBIM 3HAHUSM, YMEHUSM U HaBbIKaM. B KOHIIE U3y4eHUS TUCIUTIIMHBI
JUIsL  OLICHUBAHUS OKOHYATEJBbHBIX PE3yJbTaTOB OO0ydYeHUS MPEeaycCMOTpeHa
MIPOMEXKYTOUYHAsI aTTECTAllUs B BUJE 3a4eTa.



[Tpunoxenue 1
IIpumep TecTOBOIO 3a1aHUS
Bapuanm 1
1. Obaactu renepaunu O:ke-3J1eKTPOHOB B o0pa3ue (OpMHUPYIOTCS HA TIIyOnHe:
A) 200 am
b) 100 am
B) 10 um
I 1 am

2. K 0CHOBHBIM perucTpMpyeMbIM CUTHAJIAM OTHOCSATCS
A) 371eKTpOHHBIE U (POTOHHBIE,

b) TonbKO 31EKTPOHHBIE

B) Tonbko doroHHBIE

3. IIpu ynpyrom paccesiHUH 3J1€KTPOHOB MeHsIeTCSA
A) HampaBleHHE IBH)KEHHS DJICKTPOHA

b) HampaBnieHue ABMKEHUS U €r0 SHEPTHUs

B) ero sneprus

7. detexTop IBepxapta-TopHiu — 3TO 1eTeKTOP
A) Oxe-37eKTpOHOB

b) nepBUYHBIX 3JIEKTPOHOB

B) BTOpUYHBIX 3JIEKTPOHOB

11. IIpn n3yvyenuu u3ojsiTopoB B COM Heo0X01MMO BbINOJTHEHHUS YCJIOBUS
A) HU3Kas TeMIiepaTypa HarpeBa oopasiia

b) BbICOKast HHTEHCHBHOCTD Iy4Ka 3JEKTPOHOB

B) cTexanue 3apsiia Ha HOBEPXHOCTU

12. Ilpu wucciaenoBanuu ¢ nomombio COM He3HAKOMOro oOpa3una cHayajda HYKHO
BBICTABUTH YCKOPSIOIIlee HATIPSIZKEHHEe

A) ot 0,1 1o 5 kB u 30u10BbI# TOK OT 20 110 30 HA.

b) ot 10 1o 30 kB u 30H10BHIH TOK OT 200 10 300 MA

B) ot 30 10 100 kB u 30810BHI TOK OT 200 10 300 mA.

13. C noMoBb10 CIEKTPOCKONNYECKHX METO/I0B MOJIYy4al0T CBeleHus!
A) 0 XUMHYECKOM COCTaBe MaTepuaia

b) o ¢usmueckux cpoiicTBax Marepuaia

B) 0 MexaHn4eckux cBOMCTBAaX MaTepuaia

14. Kotu4ecTBeHHBI aHAJIM3 B MeTO/€e 3JICKTPOHHOI0 MUKPO30H/IA OCHOBAH

A) Ha U3MEpPEHUN OTHOIIECHUSI UHTEHCUBHOCTH OJJHOW U TOM e JTUHUH B 00paslie U B ATAJIOHE
b) Ha u3MepeHun OTHOIIEHUS! HHTEHCUBHOCTH Pa3HbIX JIMHUI B 0Opasie

B) Ha u3MepeHnr HHTEHCUBHOCTH JIMHUU B 00pasie

15. Haumenb1umii aHAIM3MPYyeMblil 00beM B MeTO/ € 3JIeKTPOHHOI0 MUKPO30H/1a:
A) 100 xy6. MKkM

b) 10 xy0. MkM

B) 1 ky0.mMkM

16. 3nas Besmumny hvOu E,,, , KoTopyw H3MepSHOT ¢ NOMOIIBI 3JIEKTPOHHOIO
CIEKTPOMETPAa, MOKHO



A) onpeaenuTh JUIMHY CBOOOTHOTO Ipodera 3JieKTpoHa
b) onpenenuTs SHEPrUIO CBA3M 3JIEKTPOHA
B) MHTEHCHBHOCTH MEPBUYHOTO U3ITYUICHUS

21. CHHXPOTPOHHOE H3/Ty4YeHHe — ITO

A) MarHuTOTOPMO3HOE 3JIEKTPOMArHUTHOE MH3JIyYEHHE, HCIYCKaeMOE PpEeISITUBUCTCKUMHU
3apaXKCHHBIMU YaCTULlaMH, KOrAga IMOCTOSAHHOC MAIrHUTHOC IT0JIC 3aCTaBJIACT UX ABUIATHCA I10
KpPYrOBBIM OpOUTaM.

B) SJICKTPOMArouTHOC U3JIYYCHHEC, UCITYCKACMOC PCIATUBUCTCKUMU 3apa’KCHHBIMU YaCTULAMU,
KOTJja IOCTOSIHHOE MarHUTHOE I10JI€ 3aCTaBIISIET UX TOPMO3UTHCSL.

B) BBIXOJ PEeHTT€HOBCKUX KBAHTOB, OINpPEACIISIEMbId HHTEHCUBHOCTBIO M HEPrUed MEePBUUHOTO
U3IIy4eHus

23. CymiHOCTh (Pu1H0OPECHEHTHOr0 MeTO/Aa PEHTITeHOCIIEKTPAJIbHOI0 AHAJIN3A.

A) BBIXOJI PEHTT€HOBCKUX KBAHTOB ONPEIEISETCS IEPBUYHBIM H3Ty4YeHUEM

b) BbIXOJ PEHTTEHOBCKUX KBAHTOB OMPEIENAETCS WHTEHCUBHOCTBHIO M HHEPTUEil MEPBHUYHOTO
W3IIYy4CHUS

B) BbIXOA BTOPHUYHOIO HU3IY4YEHHS OINpPEAENsSeTCs MEPBUYHBIM H3JIy4eHHEM (PEHTI€HOBCKHM
U3JIy9CHHEM )

29. YyBcTBUTEIBHOCTD 3JIeMEeHTHOro aHaau3a Meroaa PCA onpenensiercs
A) HTEHCUBHOCTBIO IEPBUYHOIO M3ITyUECHHUSI

b) 'eomeTpuyeckumu napameTpaMu U3MEPEHUS

B) HlupuHOo# TMHUK BTOPUYHOTO U3TYyUEHUS

32. PeHTIeHOBCKHE CIIEKTPbI COCTOSAT U3 CepHii, 0003Ha4YaeMbIX OyKBaMH
A)K,L,M,N,O

b)1,23,4

B)A,B,C,D

34. 3axona byrepa—Jlam6epTa—bapa orpaxkaer

A) CHMXeHHe HHTEHCUBHOCTH BTOPUYHOTO U3ITy4eHUs 10 TiyOruHe oOpasia

I = |0(X)

b) YBenuueHne MHTEHCHBHOCTH BTOPUYHOTO U3JIyUeHUs 10 IIyOonHe obpasiia
I =T exp(—ul x)

B) CHmeHre MHTEHCUBHOCTH MIEPBUYHOTO M3ITYUYECHHUS 10 TIIyOrHe 00pasia

I =T exp(—ul x)
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@oH/T OLEHOYHBIX CPEICTB IS MPOBEICHUS MPOMEKYTOYHON aTTECTAlluU
O0ydJaromMxcst MO TUCHUILUIMHE SIBISIETCS YacThio (TPHJIOXKEHHWEM) K paboueid
nporpamMme  JIHCUHUILIMHBL. @DOHI OINEHOYHBIX CPEACTB Ui  TPOBEACHUS
IPOMEXKYTOYHOW AaTTeCTAllMd OOYYaIOMIMXCA 10 IWCHUILIMHE pa3pabdoTaH B
COOTBETCTBUU C 0OmmIel YacThio ()OHIA OIICHOYHBIX CPEICTB Ui IMPOBEICHHS
IPOMEKYTOYHOW aTTECTAllMM OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBI, KOTOpas
yCTaHABIIMBAET CHCTEMY OLICHUBAHUS PE3YJIbTATOB IIPOMEKYTOYHON aTTECTAIUU U
KPUTEPUH BBICTABJICHUSI OICHOK. (DOHJ OIICHOYHBIX CPEICTB JUISA TPOBEICHHUS
NPOMEKYTOYHOW AaTTeCTaluu OOyJYalOMMXCs 1O JTUCIHILIMHE YCTaHABIMBACT
GopMBI H TIpOLETYpPHl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W IMPOMEKYTOYHON
aTTecTalluu 00y4YaIoOUUXCcs MO TUCIUTUINHE.

I.Hepequb KOHTPOJMPYEMBIX pE3YyJbTaTOB oﬁyqunﬂ nmo AucumilJimHe,
00beKThI OLCHUBAHMA U BUAbBI KOHTPOJIA

1.2. Dransl ¢GopMupoBaHUS AUCHMILIMHAPHBIX 4YacTeil KOMIIETEHLWH,
00beKThl OLIECHUBAHHUS U BUIbI KOHTPOJIS

Cornacno PITJl ocBoeHune yueOHOTO MaTepualia JUCHUIUIMHBI 3aTUIAHUPOBAHO
B TE€UCHHUE OJIHOTO ceMecTpa (6-ro cemecTpa ydyeOHOro IulaHa) M pa3douTo Ha 3
y4eOHBbIX MOIYNsl. B KaxkoM Mopyse mperyCcMOTPEHbI ayJUTOPHBIEC JICKITMOHHBIE,
7abopaTopHble M MPAKTHYECKUE 3aHATUSA, a TaKKe CaMOCTOsITelNbHas padora
CTyZIeHTOB. B paMkax ocBoeHusl yueOHOTro Marepuaia JUCHUIUIMHBL (POPMHUPYETCS
KOMIIOHEHTBI KOMIIETCHIIUN 3Hamb, ymems, 61adems, ykazanueie B PI1/], koTopbie
BBICTYMAIOT B KaY€CTBE KOHTPOJIMPYEMBIX PE3ylIbTaTOB O0yUEHHUS MO AUCIUTIIIMHE
(tabm. 1.1).

KoHTpons  ypoBHST  yCBOCHHBIX 3HAHWUW, OCBOCHHBIX YMEHUH U
MPUOOPETEHHBIX BIAJICHUN OCYIIECTBISETCS B paMKax TEKYIIEro, pyOeXHOTO U
MPOMEKYTOUHOTO KOHTPOJIS MPU M3YYEHUU TEOPETHYECKOTr0 Marepualia, craue
OTYETOB MO MPAKTUYECKUM U JTA0OPATOPHBIM paboTraMm U nudQepeHIpOBaHHOTO
3aueTa. Buasl KOHTpoIsS cBeeHbI B Ta0muiy 1.1.

Tabnmuma 1.1. IlepeyeHb KOHTPOJUPYEMBIX pPE3yAbTAaTOB OOyUEHHS IO
JTUCLUTINHE

KoHnTpoJsmnpyemsble pe3yibTaThl 0CBOCHUS Bua xoHTpoOJst

JUCIHUANINHBI (3YBI>I) Texymmii Py6exnbrii Hrorosbri
TK | OK | I3 | JP [ PIP | Dx3amen

YcBoeHHBIE 3HAHUA

- OCHOBHBIE XapaKTEPUCTUKU CTPOECHHUS
MAaTEPHUAIOB PA3TUYHON MPUPOBI, METOIBI
W3Y4YEHUS UX CTPYKTYPHI, PUHUKO-
MEXaHUYECKUX CBOMCTB

- CTPOEHUE METAJUIOB U CILIaBOB,
HEMETAIMYECKHUX MATEPHAJIOB, UX CBOMCTBA;
BIIMSIHUE CTIOCOOOB Pa3IMYHBIX BUIOB
00pabOTKM Ha U3MEHEHUS CTPYKTYPHI U + +
CBOWCTB MaTepUaJIOB; IpaBUiIa pabOThI €
JJIEKTPOHHON KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON HH(pOpMalLUeH.




OcBOeHHbIE YMEHUA

- IPOBOJUTH aHAJIMU3 CTPYKTYPHI U OLIEHKY
CBOWMCTB MaTepHajOB C y4€TOM TPEOOBAHHMIA +
POCCHUHCKHMX M MEXAYHAPOIHBIX CTAaHIAPTOB;

- IPOBOANTH OOOCHOBAHHBIN BEIOOP METOJIOB
W aHaJu3a CTPYKTYPhI U CBOHMCTB MaTepHAIOB
Pa3IMYHON MPUPO/IbI; BHITIOIHATH
MeTajuiorpapuiIecKkre, CIeKTPOCKOTMYECKHE, + +
PEHTICHOCTPYKTYPHBIE UCCIICIOBAHUS,
M3MepeHUs PU3NKO-MEXaHHIECKUX
XapaKTePUCTHK

IIpuoGpereHHble BJIa/ICHUsI

- HaBbIKaMu cbopa, 00paboTKu U
MHTEPIIPETALNU PE3YIbTaTOB aHAIN3a
CTPYKTYpPBI U CBOMCTB MaTe€pHUajoB
HW3MEpPEHHI;

- HaBbIKaMU pabOThl C TEXHUUYECKOI
JIOKyMEHTAIUU Ha IPUOOPHI U 000pyI0BaHHUE,
HCIIOJIb3YEMBIX B aHAJIN3€ CTPYKTYPHI U + + +
CBOWCTB MaTepuasioB; IPOBEAECHUs 00pabOTKH
U MHTEPIIPETalK Pe3yJIbTaTOB aHAJIN3a

IIpumeuanue:

TK — Tekymuii KOHTPOJb B (hopMe KOHTPOJIBbHOM paOdOThl (KOHTPOJIb 3HAHHH IO TEME);

I1K — mpoMexyTOUHBIH KOHTPOIIb B (hOpME KOHTPOIBHOM paOOTHI (KOHTPOIH 3HAHHIA IO TEME);
13 — BBITTONTHEHNE MTPAKTHYECKUX PabOT (OIIEHKA YMEHHN );

JIP — BBINONHEHKE JIAOOPATOPHBIX Pa0dOT C MOATOTOBKOM 0TUéTa (OIICHKA BIIAJCHMUS);

PI'P — pacuetHO-rpaduueckue padboThI (OllEHKA YMEHUI U BIaICHUH ).

HTOroBoi OLEHKON NTOCTHKEHHUS SIBISETCS MPOMEXYTOUHAsI aTTeCcTalus B
Busie AuQGepeHIIMPOBAHHOTO 3a4eTa, NpoBOgUMAas C Y4E€TOM pe3yJIbTaToB
TEKYIIETO U PyOeKHOTO KOHTPOJISL.

2. Buabl KOHTPOJIS, THUIOBbIE KOHTPOJIbHbIE 3aJlaHU W IIKAJbI
OLICHUBAHUA Pe3y/JIbTATOB 00y4YeHHs

Texkymuii  KOHTpOJIb  YCIIEBAEMOCTH  HMMEET  LeNblo  obecreueHue
MaKCUMaJIbHOW 3(PEKTUBHOCTH Y4yeOHOro TMpoIlecca, YIpaBJICHHE MPOIECCOM
dbopmMupoBaHUs 3aJJaHHBIX KOMIIETCHIIMI O00y4aeMbIX, MOBBIIIEHHE MOTHBAIUU K
yuede W TMpeaycMaTpuBaeT OICHMBAHHWE XOJla OCBOCHHUS JUCUUIUIMHBL. B
COOTBETCTBHH C [10s10%KEHNEM O MPOBENEHUH TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU U
MIPOMEKYTOUHON aTTECTaIllu 00ydYaromuxcs Mo oOpa3oBaTeIbHBIM IIPOrpaMmam
BBICIIIETO 00pa3oBaHWsi — TMporpamMmaM OakajiaBpuara, CHICIHAIUTETa U
maructpatypsl B [THUITY npemycmoTpens! ciienyronye BUAbI U NEPUOIUYHOCTD
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIUXCSI:

- BXOAHOM KOHTPOJIb, MPOBEPKA HCXOJHOIO YPOBHSA NOATOTOBJIEHHOCTH
00y4aeMoro u €ro COOTBETCTBHUS MPEIBSIBISEMBIM TPEOOBAHUSM JII M3YUCHHS
JJAHHOM JUCILUIIJIMHEIL,

- TeKYIIMA KOHTPOJIb YCBOEHUsI Marepuaia (ypOBHS OCBOCHMSI KOMIIOHEHTa
«3HaTh» 3aJaHHBIX KOMIIETEHIIMI) Ha KaXKJOM TIPYIIIOBOM 3aHSITHUH U KOHTPOJIb
MOCEUIAEMOCTH JIEKIITUOHHBIX 3aHATHH;



- MPOMEXKYTOUYHBIA W  PYOEKHBI KOHTPOJb OCBOEHUS O0OO0y4aeMbIMU
OTHEJIbHBIX KOMIIOHEHTOB <«3HATh», «YMEThb)» 3aJaHHBIX KOMIICTCHIIMH IyTEM
KOMITBIOTEPHOTO WJIM  OJIAHOYHOTO TECTUPOBAHMS, KOHTPOJIBHBIX OMPOCOB,
KOHTPOJIbHBIX pa00T (MHIUBUYAIbHBIX JOMAIIHUX 3aJJaHUl ), 3aIIUThl OTYETOB 10
nabopaTtopHbIM paboram, pedepaToB, 3¢cce U T.1I.

PyOexxHbIii KOHTPOJIb MO JUCHUILIMHE MPOBOAMUTCS Ha CIEAyIOLIEH Heneme
MOCJE MPOXOKICHUS MOJIYJSl OUCHUILUIMHBL, a MPOMEXKYTOUHBIA — BO BpeMs
Ka)XJI0TO KOHTPOJBHOT'O MEPOTIPUSITUSL BHYTPU MOJYJIEH TUCITUTUINHBI;

- ME)KCECCHOHHAsA  aTTecTaluus, €IUHOBPEMEHHOE IOABEACHUE HUTOrOB
TEKyLIEH yCIIEBAEMOCTH HE MEHEE OJIHOTO pa3a B CEMECTP MO BCEM JHUCLUILIMHAM
JUTSL KaXK0T0 HAIMpaBJIEHUs MTOATOTOBKH (CHEUANIBHOCTH ), Kypca, TPyIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUS MaTepUaJia

Texkymuii KOHTpOJIb YCBOEHMsI MaTepuana B ¢opme coOeceaoBaHUs WM
BBIOOPOYHOTO TEOPETUUECKOIO OMpOCa CTYAECHTOB IPOBOJUTCS IO KaXXJ0iMl TeMme.
Pesynbrarel 1m0 4-0ajuIbHOM IIKaje OLICHUBAHUS 3aHOCATCS B KHUKKY
MPENO/IABaTEsl U YUYUTHIBAIOTCS B BUAE MHTEIPAIBHOW OLEHKHU MPU MPOBEACHUU
MIPOMEKYTOUHOU aTTECTAIUU.

[To Temam, nMerOmUM OONBIIYIO TEOPETUUYECKYIO HATPY3KY AJIsi KOHTPOJIS
3HaHuil (Tabn. 1.1) mpoBoAsSTCS KOHTpPOJIBbHBIE paboThl. KauecTBO M MONHOTA
OTBETOB Ha BOINPOCHI OLEHUBAETCA MO 4-0a/NIbHOM IIKaje, 3aHOCITCS B KHUXKKY
IpernoAaBaTesis U YYUTHIBAECTCS B BUJE MHTErPaJbHON OLIEHKU IPHU MPOBEACHUHU
IPOMEXKYTOUYHOM aTTeCTallUU.

2.2. Py0e:kHBIM KOHTPOJIb

PyOexxHbIi KOHTPOJIb I KOMIUIEKCHOTO OLICHUBAHHUSI YCBOCHHBIX 3HAHUMH,
OCBOCHHBIX YMEHUN U MPUOOPETEHHBIX BiaAeHuM (Tadn. 1.1) npoBoautcs B popme
BBHITIOJIHEHUS WHJWBUIIYAJIbHBIX 3a7aHuil (pedepar), 3alMThl TPAKTUYECKUX U
7ab0opaTopHBIX paboT, pacueTHO-TpaduUecKuX paboT U PYOEKHBIX KOHTPOIBHBIX
paboT (mociie U3y4eHHs KaXI0ro MOIY/sl y4eOHOM NUCIIUILTAHEI).

2.2.1. 3amuTa NPpaKTHYECKHUX U JJA00PATOPHBIX padoT

Bcero 3amnanupoBano 9 npaktudeckux padoT. TUmoBbie TEMbI TPAKTHYECKUX
u 1aboparopHbIX padot npuseaeHs! B PI1JI.

3ammura TPAKTHUYECKOW pabdOThl TPOBOAUTCS HWHIUBUIYAIBHO KaXKIIbIM
CTYIGHTOM WA TPYNIoOMl CTyAeHTOB. TUIOBBIE WIKada M KPUTEPUHU OLEHKH
npuBeieHbl B 0011eit yactu @OC 006pa3oBaTeIbHON MPOrpaMMBI.

2.2.2. PyOexHasi KOHTpPOJIbHasA padora
Cornacno PIIJ] 3amnanupoBano 3 pyOexxkHbIX KOHTpoibHBIX padot (T/KP) mocne
OCBOCHHUSI CTYICHTaMH YYEOHBIX MOJYJIEH AMCIUIUIMHBI U 3aKIIOYUTEIbHBIA TECT.
[lepBas T/KP mo momynio 1 «CpencrBa KOHTpOJISI HArpy30K U TEPEMEIICHUM,
aHanu3a mone nedopmanuiiy, Bropas T/KP — mo momymo 2 «CoBpeMeHHbBIE
CUCTEMBI JJII UCTIBITaHMs MaTepuanoBy, TpeTbs T/KP — mo moaymto 3 «OcHOBHBIE
MOHSATUS U UCXOIHBIE TTOJI0KEHHS. OCHOBBI SKCIIEPUMEHTATLHON MEXaHUKU).

Tunosslie Bonpocs! u 3aganus nepsoi T/KP:

5) IlepeunciuTe OCHOBHBIC CHCTEMBI U KOHCTPYKITUU MCTIBITATSIbHBIX MAIIIHH.
6) B 1eM pazmuymne )KeCTKOTO U MSTKOTO Harpy>KeHUsI.



7) Krnaccugunupyiite 3aXBaThl YHUBEPCAITBHBIX HCITBITATEIIEHBIX MAIIHH 10
KOHCTPYKTUBHOMY ITPU3HAKY.

8) Kakue ycTpoiicTBa mpUMEHSIOTCS st M3MepeHus aedopmanuu? B kakoii
CUTHAJI IpeoOpa3zyeTcs aedopmanus?

9) Ha xakoM npuHIMIIE OCHOBaHA paboTa cuiion3mepurencii? Buap
KOHCTPYKTUBHOI'O HCIOJIHEHHS CUIon3MepuTelieid. B kakoil curnan
npeoOpa3zyeTcs JAecTByIoIIee yCuaue?

10) Kakue tunel 000py10BaHUs IPUMEHSFOTCS AJISl UCTIBITAHUN TIPH
ITOHVDKEHHOU U MOBBIIEHHON TEMIIEPATYPaX, B YEM UX PA3IUYUE U KAKOBBI
OTrpaHUYEHHS UX TPUMEHUMOCTH?

11) [lepeuncnure BaxHemme GyHKIIMOHATIBHBIE XapaKTEPUCTUKH
COBPEMEHHBIX MUCIBITATEIBHBIX KOMIIJIEKCOB.

Tunosbie Bonpockl 1 3aganus Bropoii T/KP:

7) OCHOBHBIE DJICMEHTHI JIEKTPOMEXAHHYCCKHUX UCTIBITATEIIEHBIX CHCTEM.

8) OCHOBHBIE DJIECMEHTBI CEPBOTUAPABINICCKUX UCTIBITATEIIBHBIX CHCTEM.

9) OcHOBHBIE BJIEMEHTHI MEKTPOAUMHAMHYCCKHUX UCTIBITATEIEHBIX CHCTEM.

10) YerponcTBa i IPOBEIACHUS TEMITEPATYPHBIX UCIIBITAHUMN.

11) AKYCTHKO-3MHCCHOHHAs1 CHCTEMA PETUCTPALINN ITOBPEXKICHHMN.

Tunosbie Bonpocskl u 3aganus Tperbei T/KP:
8) IlapameTpsl HaNPsHKEHHBIX cOCTOSIHUM. [oHsATHE HANPsHKEHMS.
9) IMapameTtpsl AeHOPMUPOBAHHBIX COCTOSHUM. [leopMarus 3J1eMEeHTapHOTO

obBbeMa.
10) OCHOBHBIE MOJIETTM MEXaHUUYECKOTO MTOBEJICHUSI MaTEPUAJIOB. .
11) OCHOBHBIC MEXaHUYECKUE XaPAKTEPUCTUKU. YTIPYTHE OCTOSIHHBIE.
12) Monenu Ba3koynpyroro 1eopMIUpOBaHHs MaTEPUAJIOB.
13) JlnHAMHWYECKHE UCIIBITAHUS, BUIEI.

2.3. IIpomexkyTouHasi arrecTanusi (MTOrOBbIi KOHTPOJIb)

Jonyck K HpOMEXKYTOUHOW AaTTECTallMM OCYIIECTBISETCS MO pe3yabTaTaM
TEKYIIET0 U PYOEKHOTO KOHTPOJIA. YCIOBUSMH JOMYyCKa SIBISIOTCS YCIEUTHAs
claya BCeX JIaDOpaTOpHBIX pabOT M TOJOXKUTEIbHAsT WHTErpajbHas OIEHKa II0
pe3yabTaTaM TeKYIIEro U pyoeKHOTO KOHTPOJIS.

[Ipomexxyrounas arrecrauus, comtacHo PIIJI, mpoBogutcs B Buae 3k3aMeHa
N0 AUCIUIUIMHE YCTHO MO Ouieram. buner comep uT TeopeTUYeCKHe BOIPOCHI
(TB) nnsa mpoBepkM YCBOGHHBIX 3HaHWM, mpaktuueckue 3amanus (I113) s
MPOBEPKU OCBOCHHBIX yMEHUU M KoMmIuiekcHble 3amaHus (K3) mns xoHTposs
YPOBHSI IPUOOPETEHHBIX BJIAJICHUM BCEX 3asBJICHHBIX KOMIIETEHIIUM.

buner dbopmupyercs Takum o0pa3oMm, 4TOOBI B HEro MOMaJd BOMPOCH U
MPaKTUYECKUE 3aJaHus, KOHTPOJUPYIOLIME YPOBEHb C(HPOPMUPOBAHHOCTHU 6CEX
3asiBICHHBIX KoMmreTeHnnid. Dopma Owmera mipeactaBieHa B obOmieit yactu ®OC
o0pa3oBaTeIbHON MTPOTPAMMBI.

2.3.1. TunoBbie BONPOCHI U 3aJaHNS JJIsl IK3aMeHa M0 IMCIUIINHE
Bomnpocs! x 3k3ameny
1. TlpenmeT u 3ajauu SKCHEPUMEHTAILHON MEXaHUKH MATEPUAJIOB.



2. Tlocrymar wmakpodusnueckorr ompenenumoctd A.A. HWinprommHa.
Orpannuenus k nocrysary. OCHOBHBIE TUIIOTE3BI.

3. CoBpeMEeHHBIE CHUCTEMBI I HUCHBITaHUSA MaTepuanoB. OCHOBHBIE
XapaKTEPUCTUKN HCIBITATEIbHBIX CHCTEM. Buasl Bo3aeilcTBus Ha oOpasel.
OCHOBHBIE CHUCTEMBl MCIBITATEJBHBIX MallUH. BakHeiime (QyHKIIMOHAIbHbIC
XapaKTEPUCTHUKH.

4. Tumbl 3JIEKTPOMEXAaHUYECKUX MCHBITATEIBHBIX cUCTEM. (OCHOBHBIE
AJIIEMEHTHI, KOHCTPYKLHNS, OPAIOK NpoBeneHus ucnsitannii. Y UM Instron 5882.

5. CepBOruApaBINYECKHE HCIBITATEIbHbIE MAIIWHBI. BUIbBl HCHBITAaHUH,
OCHOBHBIE  d3JIeMEHTHI, KOHCTpykuusa, YHWM Instron 8801, nByxocesas
CepBOTUIpaBIMYECKas ucnbITarenbHas cucrema UM Instron 8850.

6. DJEeKTpOJMHAMHUYECKHE HCIbITATENIbHbIE MAalllMHbl. BUAbl MCHBITAHUIA,
KOHCTPYKIUS, KOMIUJIEKTHOCTB,

7. Jlarumku Harpy3ok M mnepememieHuid. KoHCTpykuus, XapakTE€pUCTHKH,
KOMITICHCAIIMsI HHEPLUMOHHBIX CHUII.

8. VYcrpoiictBa s  NPOBEACHUS  TEMIEPATYPHBIX  HCIIBITAaHUM.
Knumatnueckue kamepsl, MydenabHble T€Yd, WHIYKTUBHBIE HarpeBaTelly,
KaMEpHBIE BaKyyMHbIe BbIcOKOTeMIIepaTypHble IM. TepmockaHupoBaHHeE.

9. beckoHTakTHas BUJICOCUCTEMA aHanau3a aepopmariuii.
Buneoskcrensomerp, npuHuun padbotsl. Kannbposka, TecTupoBaHue, HaCTpoUKa.

10. AKyCTHKO-DMHCCHOHHAsi CHCTEMA pETUCTPAlUHM  ITOBPEKICHUU,
AKycTHdeckas dMHUCCHS. AKYCTHYECKHMU PErucTpaTop, NMPUHLMI PETUCTPALHH.
B03MOXHOCTH aKyCTHYECKUX KOMIUIEKCOB.

11. TIlapamerpsl HanpsoKE€HHbIX COCTOSIHUMK. [loHsATHME HampspKeHUs,
HaIpPsHKEHHOE COCTOSIHUE B TOUKE.

12.  Tlapametrpel  aedopMHpOBaHHbIX  cocTosiHud.  Jledopmanus
arieMeHTapHoro oobema. Bunbl redopmariuii.

13. Peanuzanusi CIIOKHOTO HampsKEHHO-Ae(OPMHUPOBAHHOTO COCTOSTHUS B
HKCIIEPUMEHTE. DTallbl S3KCIIEPUMEHTA.

14. OcHOBHBIE MOJENN MEXAHUYECKOTO MOBEACHUSI MaTepuaioB. OCHOBHbIE
MEXaHUYECKNE XAPAKTEPUCTUKU. YIIPyrue MOCTOsHHbIE. Paznmnyune U30TpONHBIX U
aHm3oTponHbix matepuanoB. Kpurepuii Tpecka-Cen-Benana.

15 Mogenu Bsizkoymnpyroro aedopMmupoBaHus matepuanoB. [lom3ydects,
penakcanya. OCHOBHbIE MEXAHUUECKUE XapaAKTEPUCTUKH

16. DOxcnepuMEHTanbHOE ONPEACICHUE  XApPAKTEPUCTHK  YIPYTOCTH,
Onpenenenue moayns FOura, koaddunuenta Ilyaccona, monynst ciBura, MOays
o0beMHOM epopmMariuu.

17. DxcniepuMeHTaIbHOE ONPENIEIICHUE XapAKTEPUCTUK INIACTUYHOCTH.

18. DkcnepuMeHTaIbHOE ONIPENCIIEHUE XAPAKTEPUCTUK BA3KOYIIPYTOCTH.

19. DkcnepuMeHTalbHOE OMNPEIEICHUE XapaKTePUCTUK MPOYHOCTH.
OcHOBHbBIE BHJIbI HUCHBITAHUH, ONpeAeNsieMble XapaKTepUCTUKH. ['paduueckue
METO/IbI ONPEAEIEHUS PEIETIOB MO JUarpaMMaM.

20. OKCHEpUMEHTAIBHOE  ONPENEICHUE  XAPAKTEPUCTUK  YCTaJOCTH
MaTepuayoB. YCTajaocTh, KpuBas Bemiepa, 3aBUCUMOCTh Npelena yCTaJoCTH OT
JUTMHBI TPEILHHBI.



21. DKCniepuMEHTAIIbHOE OMPEICICHUE XapAKTEPUCTUK TPEIIUMHOCTOMKOCTH
U IUKIMYECKON TPEIMHOCTOMKOCTH. Bwuasl 00pa3ioB, TUIBI JgUarpamm,
onpeeIIeMbIe BETMYMHBI U XapaKTEPUCTUKH.

22. JluHaMU4YeCKUe UCTIBITAaHUS, BUIBL. BB TaTYMKOB.

23. OcoOEHHOCTH  JKCIEPUMEHTAJIbHBIX  MCCJICJIOBAaHUNH  CBOMCTB
KOMMo3uTOB. OCHOBHBIEC BUIbI HCTIBITAaHUH. OnipesiensieMble BETUUHHBI.

24. DKCIepUMEHTAIBHOE OMpEICIICHHE TBEPJAOCTH. METOobl onmpeaeicHus
TBEPIOCTU UHJICHTUPOBAHUEM U TMHAMUYECKUE METO/IBI.

TunoBbie BONPOCHI 1Jisi KOHTPOJIsI YCBOCHHbBIX 3HAHMIA:

TunoBbie KOMIUIEKCHbIE 32JaHUS JJIs1 KOHTPOJISI OCBOEHHBIX YMEHUH M
KOHTPOJIsI NPUOOpeTeHHbIX BJIAJIEHUIl TTPEACTABICHBI B IPWIOKEHUH 1. [loanbiil
nepeueHb Meopemuueckux BONpPoCco8 U NPAKMUYECKUX 3adanuii 6 gopme
VMBEPHCOCHHO20 ~ KOMNIEKMA  IK3AMEHAYUOHHBIX — OUNemos8 XpaHumcsi Ha
svinyckaroujell kageope.

2.3.2. llIkabl OECHUBAHUSA Pe3yJIbTATOB 00y4eHHS HA IK3aMeHe

Onenka pe3yiabTaToB OOy4Ye€HHS [0 JUCUUIUIMHE B (opMme ypOBHSA
cOPMHUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61ademb  3asBICHHBIX
KOMIIETCHIIUM MPOBOAUTCS 1O 4-X OauIlbHOM IIKaje OICHUBAHUS ITyTEeM
BBIOOPOYHOT'O KOHTPOJISL BO BpEMS HK3aMeHa.

TunoBble mMIKana W KPUTEPHH OLIEHKHU DPE3yIbTaTOB OOy4YEHUs MpHU chaye
’K3aMeHa sl KOMIIOHEHTOB 3HAMb, yMemb U 61adems TPUBEJEHBI B 001N YacTu
®OC o6pazoBaresbHON NTPOrPAMMBI.

3. Kpurepuu oueHuBaHHus YPOBHS C(POPMHMPOBAHHOCTH KOMIIOHEHTOB M
KOMIIeTEeH UM

3.1. OueHka ypoBHsi cGpOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUI

[Ipu omenke ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETCHIIMM B pamMKax
BBIOOPOYHOTO KOHTPOJISI MIPU DK3aMEHE CUUTACTCA, YTO HNOJVUEHHAS] OYeHKA 3d
KOMNOHEeHm  nposepsieMou 6  Ouleme  KoMmnemewyuu obobwaemcs Ha
cOOmeemcmeayuWull. KOMNOHeHm 6ceX KOMNemeHYul, opmupyemuvlx 8 pamKax
OaHHOU Y4eOHOU OUCYUNTIUHBL.

TurnoBble KpUTEpUM M IIKaJIbl OIEHUBAHUS YPOBHA CPOPMHUPOBAHHOCTH
KOMIIOHEHTOB KOMIIETEHIIMM TpuBeneHbl B o0mel yactu @OC oOpaszoBarenbHON
POTPaMMBL.

3.2. Onenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIIETEH M

OO6m1as oreHka ypoBHsI ChOPMUPOBAHHOCTH BCEX KOMIETEHIIMM MPOBOIUTCS
MyTEM arperupoBaHUsSI OIEHOK, MOJTYYEHHBIX CTYJACHTOM 3a KaXKJblii KOMIIOHEHT
(bopMUpYEMBbIX KOMIIETEHIIMI, C Y4€TOM pEe3yJbTaTOB TEKYLIETO U PYyOEKHOTro
KOHTPOJISI B BUJIC HHTETPAIBHON OIEHKH 10 4-X OayuibHOM 1iKasne. Bee pesynbraTsl
KOHTPOJISL 3aHOCSTCSI B OLEHOYHBIA JIMCT W 3alOJHSAIOTCS NPENoJaBaTesieM I10
UTOTaM MPOMEXKYTOUYHOM aTTECTALUU.

dopma OIIEHOYHOIO JIUCTA U TPeOOBaHMS K €ro 3aloJIHEHUIO MPUBEJICHBI B



o6mieit yactu POC 06pazoBaTeNbHON MPOrPAMMBI.

[Ipu dhopMHUpOBaHUU UTOTOBOM OLIEHKH MPOMEKYTOUHOM aTTECTallUUd B BUJE

HK3aMeHa UCTIONB3YIOTCSl TUIIOBBIE KPUTEPUH, TpUBeIeHHbBIE B 0011ei yactu ®OC
o0pa3oBaTeIbHON MPOTPaAMMBI.

MpunoxeHne 1.
TunoBbie KOMILIEKCHBbIE 3alaHUA OJISI KOHTPOJIA OCBOCHHBLIX yMeHI/Iffi |

KOHTPOJIsl NPUOOPETEHHBIX BJIAIeHUIH

1. Kakpe MexaHM4ecKue XapakTepUCTHKM MOXKHO OIpPEAECIUTh W3
NPECTaBICHHBIX AuarpamMm. Pacmonoxure auarpamMmbl B TMOpSJKE YOBIBaHUS
3HAYEHUS ONPEACISIEMON BETNYNHBI
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2. Kakoit Buj HarpyxkeHus peanm3zoBaH Ha wumocTpanuu? Kakoe
HaIPSKEHHOE COCTOSIHUE PEAIM3YETCS B 3TOM Cllydae?




