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1. IEJIX OCBOEHUA N CHUIIJINHBI

JucrmmuimHa «1adopaTopus mpodHIIs COBMECTHO ¢ KypcaMH 00IIeH, TeopeTHndeckoit (GPU3NKH U BEICIICH MaTeMaTHKH
COCTaBIIAIOT (h)YHAAMEHTAIBHYIO OCHOBY IIPO(EeCCHOHANBHON MMOATOTOBKH OAaKaIaBPOB U CIYXKUT 0a30H JUIS H3ydeHHS
HOCIEAYIOMNX KypCOB CHELHAIN3ALHH.

Kypc naboparopun npodusist cnocoOcTByeT PopMUPOBAHHUIO ECTECTBEHHO-HAYYHOTO MUPOBO33PEHHS OaKaiaBpoB, HX
HPaBUIFHOMY IIPEJICTABICHHIO O B3aUMOCBS3H PA3INYHbIX PA3/IEIOB €CTECTBO3HAHMSI.

KoHkpeTHbIe 3a1a41 Kypca CBOASATCS K CIACAYIOLIEMY:

1. INomy4yenue 3HaHUI O CTPOGHMU TBEPABIX TEl, CIOCO0aX MX OMUCAHUS, 00 X MIEKTPOHHBIX, MEXaHUIECKHX,
MarHUTHBIX U JPYTUX CBOMCTBAX.

2. INomy4yenue 3HaHUI 00 PKCIEPUMEHTAIBHBIX METOAAX HCCIEIOBAaHHUSA CTPYKTYphl KOHIECHCHPOBAHHBIX BEILIECTB,
UX (PU3MKO-XMMHYECKNX CBOHCTBAX.

3. OBJ'IaZ[CHI/IC IMPaKTUYCCKUMH HaBbIKaMH OIIMCAHUA KOHACHCHPOBAHHBIX BCHICCTB.

Pe3yJ'H>TaTI)I o6yqu1/1;1 IO JUCHUIITTMHE HAITPABJICHBI HA JOCTUKECHUC NHAUKATOPOB!:

YK-2.1. leMoHCTpHpYeT 3HAHUE TEOPETUUCCKUX OCHOB IIPUHATHS PEUICHUH B cepe yIpaBIeHH IPOSKTaMU.

VYK-2.2. BoISBIIsSIeT 1 aHATU3UPYET Pa3IHMUYHbIC CITIOCOOBI PEIICHHs 3a1a4 B pAMKaXx IIEJTH IMPOCKTa M apIyMEHTUPYET MX
BEIOOD.

VYK-2.3. JIeMOHCTpUPYET CIIOCOOHOCTH MPOSKTHPOBATH PEllleHHe KOHKPETHOH 3a/1auy IPOEKTa, BHIOUPAst ONTUMATEHBIN
CIOCO0 ee PelLICHUsI, HCXO/s U3 ACHCTBYIOIIUX MPABOBBIX HOPM M HMEIOIIUXCS PECYPCOB U OIPAHHUYCHUIA.

ITK-1.1. O6magaeT 3HaHUAMH 00 OCHOBHBIX METO/[aX IPOBEICHUS HAYTHO-HCCIEI0BATENbCKIX Pa3paboToK B
obnacTupU3NUECKUX HAyK; O Croco0ax IIAHUPOBAHMS M OPTraHU3alUH UCCIIeIOBAHUH.

I1K-1.2. leMOHCTpUpYET YMEHUS: IPOBOAUTH MOUCK, H3ydeHHE H 0000IEHHEe HAyIHOTO OMBITa B COOTBETCTBYIOMICH
o0J1acTH MCCIIe0BaHNH; ONPENeNsITh LEIH U 3aJa4t IIIAHUPYEMBIX HCCIEA0BaHUI U pa3padOTOK; MPOBOJUTH UCCIEIOBAHME,
COCTaBJIATH €r0 ONMCaHNe, (OPMYIHPOBATH BEIBOBI ITO MOJTYIEHHBIM PE3yIbTaTaM.

ITK-1.3. Mmeer npakTH4ecKuii ONBIT (HABBIKK) B 00JaCTH (PU3MYECKUX HAYK: MPOBEICHUS HAYYHBIX HCCICIOBAHUHI B
COOTBETCTBHH C TIOCTaBJICHHOHN IIENBIO; COCTABIICHHS OTUETOB 110 TEME U 1T0 Pe3yNIbTaTaM MPOBEAECHHBIX HaydHO-
HCCIIeIOBATEIECKUX Pa3paboToK.

ITK-2.1. Ob6magaeT 3HaHUAMH OCTPYKTYPE M IPaBUIaX 0(OPMIICHHS HAyIHBIX OTYETOB, 0030pOB M JOKIAOBB 00IaCTH
(huznUIecKux HayK

[TK-2.2. YMeer cocTaBisATh U 0QOPMILITH PE3YIBTAThl HAYYHO-HCCIIEA0BATENbCKUX PA00T, HAYUHBIE OTUETHI U JOKJIA IbIB
obnacT pU3NIECKUX HAYK

[IK-2.3. ImeeT mpakTU4YeCKUi OMBIT (HABBIKM) COCTABICHUS U O(OPMIICHUSI HAYYHBIX OTYETOB U AOKJIaI0B; HABBIKAMU
MHUCHMEHHOTO apTYMEHTHPOBAHHOTO U3JIOKEHUS! COOCTBEHHOMN TOUKHU 3PEHHS

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (paszen) OIOI: | K.M.02.J1B.01.03

2.1 TpeOoBaHus K NPEABAPUTEIbLHOI IIOAT0TOBKE 00y4ar0IIerocs:

MexaHuka

AnanuTtudeckas TeoMETpu

Jluneiinas anrebpa

MomnekynsipHast HU3HKa

BexTopHblil 1 TEH30pHBIN aHAIN3

SHGKTPI/I‘-ICCTBO 1 MarHe€Tusm

MartemaTuyeckui aHaIu3

Juddepenimansabie ypaBHEeHUS

TeopeTquCKaﬂ MCXaHHUKa

Ornrtuka

2.2 JIucuMnJuHbl M MPAKTHKH, JJISI KOTOPbIX OCBOEHUE TAHHOW JUCHHUILIMHBI (MOIYJIs1) HEOOXOIUMO KAK
npeanIecTBYIOIIEe:
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®duznyeckre CBOMCTBA TBEPIbIX Tel

dusznka IPOYHOCTHU U MCXAaHHUYCCKHE CBOMCTBa TBEPABIX TCJI

[IpennumiomHas npakTuka

[ToaroToBka K ciade v ciava roCyJapCTBEHHOI'O 3K3aMCHa

IMoaroroBka K MpoIEIype 3amIUThHl W 3aIUTa BBITYCKHOH KBaMn(UKaIMOHHON paboThI

3. KOMIIETEHIIMN OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTIJINHBI

(MOJYJIS)

YK-2: CniocoGen onpeaeasiTb KpYr 3aa4 B paMKax NMOCTABJIEHHOIi 1[eJIH M BLIOMPATH ONTUMAJIbHBIE CIIOCOOBI HX
peLieHMs], HCX0AS U3 JeliCTBYIOIIUX NPABOBBIX HOPM, HMEIOILMXCS PeCYPCOB U OrpaHMYeHUi

3HaTh:

I[J'Iﬂ JOCTUKCHUA VK-2.1: 0CHOBHBIE TOHATHS B 00JIACTH (I)I/ISI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA

YMmers:

I[J'I}I JOCTUKCHUA VK-2.2: peniaTb OCHOBHBIC MPAKTUYCCKUEC 3aJa4U 110 UCCIICAOBAHUIO CTPYKTYPhI MATEPHUATIOB

Baagern:

Jnsa noctrxenust YK-2.3: coBpeMeHHBIMI METOaMU UCCIIE0BAaHUS CTPYKTYPHI U CBOMCTB MaTepraioB

IK-1: CnocodeH NpUMeHSTH ClIeNHATH3HPOBAHHbIE 3HAHNSA, OJTyYeHHbIE B 00,1aCTH (PU3NYECKHX HAYK, IPH
MPOBeAeHNH HAYTHO-MCCIeI0BATEIbCKHX Pa3padoTok

3HaTh:

Juns noctmxenns [1K-1.1: TepMUHOIOTHIO B 00JIACTH TEMaTHKH HAYYHO-UCCIIECTIOBATEIBCKOH PabOTHI

YMmerb:

I[J'I}I JOCTUKCHUA TIK-1.2: IMPUMEHATH CICHUATIN3UPOBAHHBIC 3HAHUS B obnactu q)I/ISI/IKI/I U XUMHUHU TBEPAOT'O TEJIa

Baagern:

Jnsa noctrxenus [1K-1.3: pu3nKo-XuMHUECKMMU METOIaMH UCCIIEIOBAHUS CBOMCTB MaTEPHAJIOB, a TAK)KE METOAAMU
MOJCTUPOBAHUS

IIK-2: CnnocodeH ucnoab30BaTh HABBIKH COCTaBJIeHUS U 0OpMJIeHHSI HAYYHBIX 0TYETOB, 0030POB U /I0KJIA/10B

3HaTh:

Jnsa noctrxenus [TK-2.1: OcHOBHBIE METO/IBI MCCEIOBAHUS MaTEPUANIOB, a TAKKE KJIACCU(DUKALIUIO MAaTEPHAJIOB

YMmers:

Jnsa noctrxenus [TK-2.2: [IpoBoAWTE KOMIUIEKCHBIE HCCIEIOBAHNS M UCIIBITAHNS MaTEPHUAIOB

Buaanernb:

Hs nocruxenus [1K-2.3: HaBbikamu nipoBeieHUs UCCIIEI0BaHU CBOWCTB MaTepHaioB

B pe3ynbTaTe 0cBOeHHS AUCHHILUIMHBI 00YIAIOIIMIACS TOKEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE IIPECTABIECHNS TEOPHHU PACCESIHUSI PEHTTEHOBCKOTO U3TydEHHs Ha COBEPIICHHOM U Ae(eKTHOM
KPHUCTaJLIE, Ta3€ U KUIKOCTH;

3.1.2 | ocHOBHBIE MPECTaBICHHS (POPMUPOBAHKSI KOHTPACTA Ha H300paKeHUH, POPMUPYEMOM METOI0M
PEHTTCHOBCKOH TOMOTpadu;

3.1.3 [ OCHOBHBIE METOIBI PEHTTCHOCTPYKTYPHBIX UCCIIEIOBAHUI, TEXHUKY IPOBEICHHS SKCIIEPUMEHTA U 00pabOTKH
MTOJTy9EHHBIX PE3yIbTaTOB;

3.1.4 | mpupoy pEeHTTEHOBCKHX JydeH, X CIIEKTPHI, COBPEMEHHBIC HCTOYHUKH PEHTTEHOBCKOTO M3TYICHUS IS
CTPYKTYPHOTO aHAJIN3a, JCTEKTOPHl PEHTT€HOBCKOTO M3ITYUSHHUST;

3.1.5 | OCHOBHBIC TIPE/ICTABICHHS TEOPUH KOHTPACTA Ha 3JICKTPOHHO-MHUKPOCKOITNIECKOM N300paKeHNUH,
(hopMHpyEeMOM MPOCBEUUBAIOLINM U PACTPOBBIM JJIEKTPOHHBIM MUKPOCKOITIOM; OCHOBHBIE METOBI H TEXHUKY
JNIEKTPOHHO-MUKPOCKOIIMYECKUX UCCIENOBAaHUN, MPUHLUI paboThl, 0COOEHHOCTH (YOPMUPOBAHHUS
M300paKeHHs U BO3MOXKHOCTH CKaHUPYIONICH 30HI0BOH MUKPOCKOITHH, TIPUHIIMITBI JJICKTPOHHO-30HI0BOTO
MHUKpOaHAJIN3a, TEXHUKY IIPOBEICHUS SKCIIEPUMEHTA U 00paOOTKU MOJTY4SHHBIX PE3YIbTaTOB.

3.2 | YMmeTh:
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3.2.1

pemaTe OCHOBHBIE IPAKTHYECKHE 3aJa9H 10 MCCIICIOBAHHIO CTPYKTYPEI MaTepHaoB METOIaMHU
PEHTTEHOCTPYKTYPHOTO aHAIN3a, OLCHUBATH BOZMOXHOCTH U 00BbEM MoTydaeMol HH(POPMAIHH TIPH
HNPUMEHEHUH PEHTTEHOBCKUX METOJIOB UCCIICOBAHUS IS PELICHNSI KOHKPETHBIX 3a/1ad COBPEMEHHOTO
MaTepraNoBeACHNS, (PU3NKH KOHICHCHPOBAHHOTO COCTOSIHUS W XMMHUH TBEPJIOTO TEJIA; ITOJI30BATHCS
COBPEMEHHBIMU MeTOAaMH 00paboTKH U aHaIN3a U (pr3ndeckoil nHpopmanny, IoIydaeMoii B Xo/e
9KCHEPUMEHTA; UCTIONIB30BaTh HA MMPAKTHKE TEOPETHYECKNE OCHOBBI OPTaHU3AIMH U IIAHUPOBAHHUS
(M3NYECKUX HCCIIEIOBaHUH.

3.3 | Baiagers:

3.3.1 | cOBpeMEHHBIMU METOAaMH PEHTTCHOCTPYKTYPHBIX HCCICOBAHHH, & TAK)KE METOAaMH SIICKTPOHHOM U
pacTpoBO MHUKPOCKOIINH, 30HAOBONH MUKPOCKOIIHH, (HYU3UKO-XUMUIECCKHIMHU METOIaMH HCCIICIOBAHHS,
00pabOTKH MOTy4EeHHBIX SKCIIEPIMEHTAIBHBIX PE3YIbTaTOB.

4. OFbEM JUCLUAIIVIMHBI (MO Y JIsI)
OOwas TpyaoeMKocTb 11 3ET
YacoB 1o yueOHOMY IUIaHY : 396 Bupbt koHTpOIIsL B ceMecTpax:
B TOM YHCIIE
ayIUTOPHBIC 3aHIATHUS : 264 3a4eTH 5, 6, 7, 8
caMocCTosiTeNbHas paboTa : 100,2 KypCOBbI€ paboTHI 6

KOHTaKTHas pabora: 295,8

HKP: 31,8

5. CTPYKTYPA U COAEP)KAHME JJUCHUIIVIMHBI (MOYJIA)

Kon
3AHATH

HaumeHnoBaHue pa3/ie/ioB U TeM /BU/A 3aHATHSA/ Cemecr | Hacos Jlutepartypa
p / Kype

Pazgen 1. JIaGopaTopusi peHTT€HOCTPYKTYPHOI0 aHAIN3A

1.1 [Ipupoaa peHTreHOBCKOTO M3IydeHus. /J1ab/ 5 8 JIT.1J11.2 JI1.3

JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
0152 53

1.2 KauecTBeHHBIH peHTreHO(pa30BbIi aHam3 /J1ad/ 5 8 JIL.1J11.2 J11.3

JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
01 52 53

1.3 KonmgecTBenHsiil peHTTeHO)a30BbIi aHanus /J1a6/ 6 10 JIT.1J11.2 JI1.3

JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
0152 53

1.4 AHanu3 peHTreHorpaMM MHOTO(a3HbIX 00pa3ioB /J1a6/ 6 8 JIL.1J11.2 J11.3

JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
01 52 53

1.5 WuaunupoBaHyue peHTIEHOTpaMM MOJIUKPUCTAIUIMYECKUX COCAHMHEHUH 7 14 JI1.1J11.2 J11.3

KyOHnueckoit cucremsl /J1a6/ JI1.4 JI11.5 JI1.6

JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
0152 53
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1.6 Omnpenenenue cpennnx pazmepoB OKP u cpeannx MukpoaedopMarmii 7 14
METOJOM anmnpokcumanuu. /J1ad/

JI1.1J11.2 J11.3
JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
0152 53

1.7 PentrenoctpyktypHbiii ananu3 /Cp/ 5 8

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
01 02 353 54

1.8 PentrenoctpykrypHsii anamms /Cp/ 6 10

JI1.1J11.2 J11.3
JI1.4J11.5 J11.6
JI1.7J12.1
J12.2J13.3 J13.4
JI3.5J13.9
01 32 33 54

1.9 PentrenoctpyktypHbiii anamus /Cp/ 7 10

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.1
J12.2]13.3 J13.4
JI3.5J13.9
01 02 53 54

Pazgen 2. JIaGopaTopus 3/1eKTPOHHOI MUKPOCKONUH

2.1 KoHcTpykums 1 IpHHIHIT pabOThI MPOCBEYNBAIOMIETO IEKTPOHHOTO 5 8
MHKpockora. /J1a6/

JI1.1J11.2 J11.4
JI1.6 J11.7
JI1.8J12.1
J12.2J13.9
01322 33

2.2 PexxuM paboThI B IPOCBEYHUBAIOIEM JIEKTPOHHOM MUKpockore /J1a6/ 5 8

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1

JI2.2J13.2 JI3.9
01032 53

23 Omnpenenenue $Ha3oBOro COCTaBa AUCIEPCHBIX MATEPUATIOB METOIOM 5 10
anekTpoHorpaduu /J1ad/

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9
0152 53

2.4 IpuMeHeHre MeTOa PEILIUK IS HCCIEIOBaHMS IIOBEPXHOCTH TBEPIOTO 5 10
tena. /J1ab/

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9
01 52 53

2.5 Kontpact npu hopmMupoBaHnu H300pakeHHs B paCTPOBOM HICKTPOHHOM 6 8
MHKpockore. /J1a6/

JI1.1J11.2 J11.4
JI1.6 JI1.7
JI1.8J12.1

J12.2J13.2 J13.9
01 52 53

2.6 Mertons! IpenapupoBaHus 0OBEKTOB HCCICIOBAHUS JUIS 6 8
MIPOCBEYUBAIOIIEH 2JIEKTPOHHONU MUKpOCcKonuH. /J1a6/

JI1.1J11.2 JI1.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9
3132 33
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2.7 HOcTrpoBka mpocBEUNBAOMIETO MEKTPOHHOTO MUKpOcKota. /J1ab/ 6 8

JI1.1J11.2 J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9
01322 33

2.8 OmnpeneneHne yria MOBOpoTa H300paxeHuss OTHOCUTEIBHO 7 8
IUGPaKInOHHOM KapTHHBIL. /J1a6/

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 JI3.9
0132 53

2.9 |BBexmeHHe B TEOPHIO KOHTPACTA HIEKTPOHHO-MUKPOCKOTTHYECKOTO 7 8
n3o0paxkenus. /J1ad/

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9
01 352 53

2.10 | Ycrpo#cTBO M PUHIIMIT paOOThI PACTPOBOTO 3IEKTPOHHOTO 7 8
MHKpocKora. /J1a6/

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9
01 52 53

2.11 | DmexTpoHHAsA CKaHUPYIOIMAs U pacTpoBast MUKpockomus /Cp/ 5 10

JI1.1J11.2 J11.4
JI1.6 J11.7
JI1.8J12.1

J12.2J13.2 J13.9

01 02 353 54

2.12 | DnmexTpoHHAA CKaHUPYIOMAs U pacTpoBast Mukpockomus /Cp/ 6 5,1

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1
J12.2J13.9

01 3233 54

2.13 | 3onnosas mukpockomnus /Cp/ 6 7

J1.1J11.2J11.4
JI1.6 J11.7
JI1.8J12.1
JI2.2]713.9

013233 54

2.14 | DrnexTpoHHAs CKaHMPYIOIIas U pacTpoBas MUKpockomnus /Cp/ 7 10

J1.1J11.2J11.4
JI1.6 J11.7J12.1
J12.2J13.7 J13.9
01 3233 54

Paznen 3. JladopaTopusi puU3NKO-XMMHYECKHX METOI0B

3.1 [Monspu3anus IUdJISKTPUKOB B IEPEMEHHOM dJIEKTpHUecKoM moste. /J1ab/ 5 8

J1.1J11.2J11.4
JI1.6 J11.7J12.1
J12.2J13.1 JI3.2
JI3.6 JI3.7 JI3.8
JI3.9
01 52 53

3.2 TBepabie aNeKTPOIUTHI. 30HHAS CTPYKTYpa TBEPIbIX Tell. /J1ab/ 5 8

JI1.1J11.2 J11.4
JI1.6 J11.7J12.1
J12.2J13.1 J13.2
JI3.6 JI3.7 JI3.8
JI3.9
0132 53

33 MeTo 3JIeKTPOHHOTO MapaMarHUTHOTO pe3oHaHca. /J1ab/ 6 8

J1.1J11.2J11.4
JI1.6 J11.7J12.1
J12.2J13.1 JI3.2
JI3.6 JI3.7 JI3.8
JI3.9
01 52 53

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma auctuminas "Jlabopatopun o (pU3NKe KOHICHCHPOBAHHOTO COCTOSIHUS" TI0 HAITPABJICHUIO

nonrotoBkH (creruaiabHocTH) 03.03.02 "Ou3uka" HanpasieHHOCTH (podminro) Pmsuka PI'BOY BO «Henl ' Vy» crp. 8

34 TepMorpaBUMETpHUUECKUI aHAINU3 MTPOLIECCa TEPMOIIN3a TBEPBIX 6 10 JIT.1JI1.2 J11.4
ten /J1a6/ JI1.6 J11.7J12.1
J12.2J13.1 J13.2
JI3.6 J13.7 JI3.8
J3.9
31 32 33

3.5 HonHas MpOBOIMMOCTb TBEPABIX OKCHIHBIX 31EKTPOIUTOB /J1ab/ 6 8 JIT.1JI1.2 J11.4
JI1.6 J11.7J12.1
JI2.2713.1 J13.2
JI3.6 J13.7 J13.8
JI3.9
31 32 33

3.6 30HHAas CTPYKTypa KpUCTAILIOB. /J1ab/ 7 8 JI1.1J11.2J11.4
JI1.6 JI1.7J12.1
JI2.2J13.1 J13.2
JI3.6 J13.7 J13.8
J3.9
3192 33

3.7 DUUKO-XUMUIECKUE METOAbI KPUMHHATIMCTHUECKON 3KcrepTH3bl /J1ad/ 7 8 JIT.1JI1.2 J11.4
JI1.6 J11.7J12.1
JI2.2713.1 J13.2
JI3.6 J13.7 J13.8
JI3.9
31 32 33

3.8 OU3NKO-XUMIYECKHE METOBI HccaenoBanus /Cp/ 5 15,1 JI1.1J11.2 J11.4
JI1.6 J11.7J12.1
JI2.2713.1 JI3.2
JI3.6 JI3.7 JI3.8
J3.9
01322 33 54

39 DUUKO-XUMUIECKUE METOBI HccnenoBanus /Cp/ 6 6 JI1.1 J11.2J11.4
JI1.6 J11.7J12.1
JI2.2J13.1 J13.2
JI3.6 J13.7 JI3.8
JI3.9
D122 32354

3.10 | du3NKO-XUMHUYECKHE METOABI uccienosanus /Cp/ 7 13,1 JI1.1J11.2 J11.4
JI1.6 J11.7J12.1
JI2.2713.1 JI3.2
JI3.6 JI3.7 JI3.8
J3.9
301322 33 54

Pasnen 4. KypcoBasi padora

4.1 Kypcosas pabora /UKP/ 6 5 J1.1J11.2J11.3
J1.4J11.5J11.6
JI1.7J12.1
J12.2J13.2 J13.3
J13.4 J13.6 J13.7
J13.8J13.9
013233 54

Pazgen S. JIaGopaTopusi MaTepUAI0BeIeHUSI

5.1 HccnenoBaHue AUCIIEPCHOTO COCTaBa € MOMOIIBIO MUKpockonuu /J1a6/ 8 12 J1.1J11.2J11.4
JI1.6 J11.7J12.1
J12.2J13.9
0122 33
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5.2

BrnmstHIE TUCTICPCHOCTH Ha YIPYrO-IPOYHOCTHBIC XapaKTePUCTUKU
MaTepHala ¢ IpuMEeHEeHHEM HcIbITaTeabHoi Maael MU-20YM /J1a6/

8

12

JI1.1J11.2 J11.4
JI1.6 JI1.7J12.1
J12.2J13.9
010233

5.3

Ornpe/eneHune JUCIEPCHBIX XaPAKTEPUCTHK C TIOMOIIBIO
ceHauMeHnToMerpa /J1ab/

12

JI1.1J11.2 J11.4
JI1.6 J11.7J12.1
J12.2J13.9
01 52 53

54

JlunatoMeTpryecKue NccleioBaHus (a30BHIX MPEBPAIICHUH B
Matepuarne /J1a6/

12

JI1.1J11.2 J11.4
JI1.6 J11.7J12.1
J12.2J13.9
01 52 53

5.5

OmnpeneneHne MEKPOTBEPIOCTH MaTepraioB /J1a6/

12

JI1.1J11.2 J11.4
JI1.6 JI1.7J12.1
JI2.2]13.9
01 52 53

5.6

Mertamnorpapudeckuit Mukpockon METAM JIB/PB: yctpoiicTBo 1
npuHOun padotst /Cp/

JI1.1J11.2 J11.4
JI1.6 JI1.7J12.1
JI2.2]13.9
01 35233 54

5.7

HcnbrtarenpHas mamuaa MU-20M: ycTpoicTBO U pHHITUT paboThl /Cp/

J1.1J11.2J11.4
JI1.6 J11.7J12.1
JI2.2]713.9
01 32 33 54

5.8

OcHOBHOI1 IpuHIMH paboThl MUKpOBepaoMerpa. OnpeneneHue GU3NKo-
MEXaHWYECKHX XapaKTepUCTHK MaTeprana /Cp/

J1.1J11.2J11.4
JI1.6 J11.7J12.1
JI2.2]713.9
013233 54

59

Junatometpus /Cp/

1,9

J1.1J11.2J11.4
JI1.6 J11.7J12.1
J12.2713.9
01 32 33 54

Pa3nen 6. Unast koHTakTHas padora

6.1

WunuBuayanbHble KOHCYIBTAIMH, TeKyIIHH KOHTpob /UKP/

6,9

J1.1J11.2J11.3
JI1.4J11.5 J11.6
J1.7
JI1.8J12.2J13.2
JI3.3J13.4J13.5
JI3.7 J13.8 JI3.9
013233 54

6.2

VanuBuayansHble KOHCYIBTAINY, TEKyIMit KoHTpois /MKP/

6,9

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.2713.2
JI3.3J13.4 J13.5
JI3.7 J13.8 JI3.9
01 35233 54

6.3

VHnuBrayanbHBIe KOHCYIBTAINH, TeKYIHi KoHTpotb /KP/

6,9

J1.1J11.2J11.3
JI1.4 JI11.5 JI1.6
JI1.7]J12.2J13.2
JI3.3J13.4J13.5
JI3.7 J13.8 JI3.9
013233 54

6.4

VHanuBuayansHble KOHCYIBTAINY, TeKyIHit KoHTpoib /MKP/

6,1

J1.1J11.2J11.3
JI1.4J11.5 J11.6
JI1.7J12.2713.2
JI3.3J13.4 J13.5
JI3.7 J13.8 JI3.9
01 35233 54
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6. ®OHJI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

OTYEeTHI 110 Ta00PaTOPHEIM paboTaM, BOIIPOCHI K 3a4eTy, KypcoBas paboTa

6.2. TunoBblie KOHTPOJ/IbHBIE 3a1aHUSI U UHBIEC MATEPHUAJIbI 1/ TeKyllleﬁ aTTeCTalumn

IMpumep odopmiierns oTyera 1o 1abopaTopHOH paboTe

JlabopaTtopnas pabora No

Ha3zsanue

Paboty BeImosTHIN cTyAEHT rpynnsl OO-. ...,
OuHoit popMbI 00yIeHHH,

Hampasnenue noarorosku «Pusukar»
WBanos MBan lBanoBUY

«_» 20

[IpoBepu:

®.1.0. nmpenogasatesns, 10JKHOCTb

OIICHKa

Lenb paboThI:
OOBEKTHI UCCIIETOBAHMS:
MeTo 1Bl HCCIE0BAHMS:

Kpatkas teopust
B kpaTkoli TeOpUU H3NAraloTcsl TEOPETUIECKUE OCHOBBI, HEOOXOMMBIE JIJIS BRITIOJTHEHHSI Tab0opaTOpHOH paboThl, 00paboTke
MOJYYCHHBIX PE3YIbTaTOB.

PesynbraTsl
[IpuBoasTCS M3MepeHUs], OCHOBHBIE MaTEMAaTHYECKHE BBIKIAKH 00pabOTKHM JaHHBIX, Tpadudeckoe
MpPE/ICTaBICHHE PE3YIbTATOB.

BriBobI
OOcyxaeHre U BBIBOJBI IO paboTe

6.3. TumoBBIe KOHTPOJIBLHBIE BOMPOCHI H 3aaHUSI JJIsI IIPOMEKYTOYHOI aTTeCTANA

CTYIeHT cIaeT OTYETHI [0 KaxJ0i 1abopaTopHOil paboTe B BHJC MOTYyICHHBIX PE3YJIBTATOB, 00CY)KICHHI PE3y/IbTATOB U IIPH
3TOM OTBEUYAET Ha TEOPETUICCKUI MUHIMYM TI0 TeMe paboThI

6.4. Kputepuu oneHuBaHUA

«He 3auTeHO» — HEe cAaHBI OTYETHI IO JTAOOPATOPHBIM PabOTaM, BKIIOYAIONINE B ce0s 3HaHME OCHOBHBIX ITOHATHH, Ha3BaHUE
" (pru3mgecKuil CMBICT BEJINYUH, BHJ] OCHOBHBIX PAaCIpeelIeHIH i COOTHOIIEHHH (0e3 BBIBOAA), OIPeaeTIsIeMBbIX
coJiepKaHueM J1a0opaToOpHOil paboThI.

«3a4TeHO» — TBEpJI0€ 3HAHUE YIeOHO-IIPOrPaMMHOTO MaTepHaa, IpaMOTHOE €ro M3JI0KEHHE, 3HaHHE MaTepHana,
MOJTY9E€HHOTO B XOJI€ BBIITOJIHEHUS JIA00OPATOPHBIX paboT.

OueHka 3a KypcoByro paboTy:

Onenka «OTIMYHO» CTABUTCS B TOM CJIydae €CJIU CTYAEHT:

- 0OHapyXHBaeT BEpPHOE MOHMUMAHIE CYIIHOCTH PACCMATPUBAECMBIX SBJICHHI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHI, 1aeT
TOYHOE OINIPEJEIICHAE U UCTOJIKOBAHME OCHOBHBIX IIOHATHH 3aKOHOB, TEOPUIl, 8 TAK)KE IIPABUIIBHOE OIPEAECICHUE
(M3MYecKNX BEIUYHMH U3 CIWHHUI] U CIIOCOO0B H3MEPEHNS;

- IPaBIJIBHO BBITIOJIHAET PacUYeTHl COMMYTCTBYIONINE HAIMCAHNIO KypCOBOH pabOoTEI;

- MOKET YCTaHABJIMBATh CBA3b MEXIY U3y4aeMbIM U PAHEE U3YYEHHBIM MAaTEPUAJIOM 10 KypCY AUCLMILIMHEL, a TAKKE C
MaTEpPUAJIOM, YCBOCHHBIM IIPU MU3Y4EHUU IPYIUX JUCLUILIUH.
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OHeHKa «XOpOIlIO)) CTaBUTCHA, €CIIN OTBET YAOBJIICTBOPACT OCHOBHBIM Tpe60BaHI/I$IMI/I Ha OLCHKY «OTHI/I‘IHO», HO HC
HCIIOJB3YCT MJIaH OTBETA, HOBBIC IIPUMEPHI, HE NPUMEHACT 3HAHUSA B HOBOI1 CUTYyally, HE UCIIOJBb3YCT CBA3U C paHEe
HU3YYCHHBIM MaT€puajioOM U MaT€praioM, YCBOCHHBIM APYIrUM AUCHHUIIIIMHAMMU.

OreHka «Y IOBIETBOPUTENEHOY» CTaBUTCS, €CIH OOJIBIIAs YaCTh OTBETA YOBJIETBOPSET TPEOOBAHISM OTBETY Ha OIICHKY

«Xopomoy», HO B 0TBETE 0OHAPYKUBAIOTCS OT/IEIbHBIE IPOOEIBI, HE MPEMSTCTBYIONINE JaTbHEHIIIEMy YCBOCHUIO
porpaMMHoro mMarepuaia. CTyIeHT yMeeT IPUMEHSTh MOJydeHHbIe 3HAaHUSI IPU PEIIEHUH MIPOCTHIX 33434 ¢
HCITOJIb30BAaHHEM TOTOBBIX (POPMYII, HO 3aTPYIHSETCS IIPH PEIICHNH 3a7a4 TpeOyomuX Ipeodpa3oBanus GopMyI.
Onenka «HeynoBneTBOpUTENnbHO)» CTaBUTCA B TOM CIIydae, €CIM CTYJCHT He OBIIa/Ie)l OCHOBHBIMY 3HAHUSIMU U YMEHUSMU B
COOTBETCTBHHU C TPEOOBAHUSIMH MPOTPAMMBI JTHOO HE MOKET OTBETHTH HH HA OJIMH U3 MOCTABJICHHBIX BOMPOCOB.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO 1Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI1.1 |Tomemane B. A., ®u3nKa KOHACHCHPOBAHHOTO COCTOSHUS: MOHOTpa(us MuHCK : OBC
Munuyk JI. C., (https://biblioclub.ru/index.php?page=book&id=93309) Benopycckas
Mpeikun H. K. Hayka, 2009
JI1.2 | Pazymogckas U. B. ®dwusnka TBEpIOTO Teja: yaeOHOe mocoone Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=108460) Ipomereit, 2011
JI1.3 | Ymanckuit 4. C. Pentrenorpacdus MeTaIoB U MOJIYIPOBOTHUKOB: MOHOTpa(Hs Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramtyprusi,
1969
JI1.4 |TlaBnos I1. B., ®dusrka TBEpOTO Teja: YIeOHHK JUIs CTYICHTOB By30B Mockaa :
XoxioB A. @. Bricmas mikona,
2000
JI1.5 |Tunbe A., BeoB H. | PenTreHorpadus KpUCTaIOB: TEOPHS M IPAKTHKA Mocksa :
B., benmosa E. H. dusmatrus, 1961
JI1.6 | Kutrens Y. BBezneHue B (pM3MKy TBEpIOTO Tela: HayIHAS JINTepaTypa Mocksa : Hayka, 9bC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
JI1.7 | CyBopos D. B. MarepuanoBeneHue: METOABI UCCIEIOBAHUSA CTPYKTYPHI U Mockaa : FOpaitr, 3BC
cocTaBa MaTepHalloB: ydeOHOe mocodue Al By30B 2023
(https://urait.ru/bcode/514643)
JI1.8 | Ky V., Yaur XKJL., PacrpoBast snekTpoHHast MUKPOCKOTIHS JIJIsl HAHOTEXHOJIOTHHA. Mockga : 9bC
Kamunckas T.IIL Mertonp! ¥ IPIMEHEHHE: MOHOTpadHs Jlaboparopust
(https://znanium.com/catalog/document?id=425485) 3HaHwui, 2021
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 [ Knanos T'. C. ®dusnKa TBEpAOTro Tea: MOHOTpadus Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=475621) WznarenbcTBO
MI'Y, 1962
JI2.2 | Kutrens Y., I'yce Baenenne B ¢pu3uKy TBEpAOTO TeNA: [yIeOHOE PYKOBOJICTBO] Mocksa:
A A [Anbsac], 2013
7.1.3. MeTtoauueckue pa3padoTKu
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI3.1 | Benokyposa O. A., TepMoMexaHMUYECKUI METOL UCCIEN0BaHN ITOJIUMEPOB WBaHOBO : 3BC
Bypmuctpos B. A., (http://e.lanbook.com/books/element.php? HUI'XTY, 2006
AreeBa T. A. pll_cid=25&pl1_1d=4464)
JI3.2 | JIymuuxkas 1O. A, Metoa n30upaTenbHOTO TPABICHUS ISl BEISIBIICHHUS AUCIOKaui | UensiOnHCK:
Tackaes C. B. B KpUCTAJIIaX: METOJAUYECKHE PEKOMEHIALINH W3narenscTBO
UYensiOuHCcKOro
TOCYIapCTBEHHOT

O YHUBEPCHUTETA,
2014
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.3 | ®asnutaunoBa A. I'., | MHAMIMpoBaHNe PEHTTEHOTPaMM IONUKPUCTAIIINYECKHX YensaOuHCK:
Mawmaes H. A. COeIMHEHM KyOMYeCKO CUCTEMBI: METOIMYECKUE YKa3aHUs K WznaTenbcTBO
nabopaTopHOi padboTe YesstOuHCKOro
TOCYIapCTBEHHOT
O YHUBEpCHTETA,
2014
JI3.4 | ®aznutouHoBa A. I'., | KonmndyecTBeHHBIN peHTreHO(ha30BbIi aHATN3: METOIUYECKUE Yerst0UHCK :
Mawmaes H. A. yKazaHHA K TabopaTopHOit paboTte WznarenscTBO
YensabuHCKOTO
rOCYJapCTBEHHOT
0 YHUBEPCHUTETA,
2014
JI3.5 | ®asnutnunoBa A. I'., | IIpupona peHTT€HOBCKOTO U3Iy4eHHs. Y CTPOMCTBO U NPUHLIUI YensaOuHCK:
Mamaes H. A. paboThI PEHTTCHOBCKOTO AU(PPAKTOMETPA: METOUIECKIE W3narenscTBO
yKazaHHs K 1JabopaTopHO# paboTte UYenstOuHCcKOro
TOCYyIapCTBEHHOT
O YHUBEpCHTETA,
2014
JI3.6 |JIymunxas 1O. A, 30HHas CTPYKTYpa KPUCTAIUIOB. DKCIIEPUMEHTAIBHOE UensOUHCK:
Tackaes C. B. onpe/esieHre IUPHUHBI 3aNPEeIeHHOM 30HbI 0 CHEKTPY UsnarenscTtBO
TIOTJIOTIEHHS: METOINIECKUE PEKOMEH IAIIH UYemnstbuHCcKOTO
rOCYJapCTBEHHOT
0 YHUBEpCHUTETA,
2014
JI3.7 | JIynunxas 10. A. HonHas npoBOAMMOCTb TBEPABIX OKCUAHBIX 3J1EKTPOIUTOB: YensaOUHCK :
METOAMYECKHE PEKOMEHAALNU WznarenbcTBO
UYensiOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEpCHTETA,
2014
JI3.8 |JIymunkas 1O. A. TepMorpaBUMeTpHYECKU aHAIM3 MIPOIIecca TEPMOJIU3a TBEPAbIX | UensOuHCK :
TeJ: METOANYECKHE PEKOMEH/IAIHH W3natenscTBO
Yensabuuckoro
rOCYJapCTBEHHOT
O YHUBEPCHUTETA,
2014
JI3.9 | JIymuuxkas 1O. A, JIMarHoCTHKa CTPYKTYPHI M CBOMCTB MaTEPUAIIOB: YIEOHO- YemnstOuHCK:
daznuraunosa A. I'., | MeToauueckoe mocobue W3naTenbcTBO
Xosaitno B. B. UYenstOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEpCHTETA,
2017
7.2. llepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKALMOHHOI ceTn "UHTepHeT"
31 |Jlasb [DnekTpoHHBIN pecypc] : AneKTpoHHO-0nbnnoTeynas cucrema (ObC) / uznarenscro Jlane. URL:
http://e.lanbook.com/
92 | YHUBepcuTeTcKas OMOIMOTeKa OHIANH [ DNEKTPOHHBINA pecypc] : anekTpoHHo-0nbmmorednas cucrema (ObC) / OO0
Hupextmenua [Mabmumuar. URL: http://biblioclub.ru/
23 | OpaiiT [DnexkTpoHHEIH pecypc] : anekTpoHHo-0nOmmoteunas cucrtema (OBC) / magarensctBo FOpaiit URL:
https://urait.ru
24 | eLIBRARY.RU [AnekTpoHHbIi pecypc] : anekTponHas oudanoreka / Hayd. anektpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 llepeyenb nHGOPMAIMOHHBIX TEXHOJIOT Ml

7.3.1 IlporpammHoOe o0ecnieyeHune

MS Office365

Adobe Reader
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WinDjView

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux

LibreOffice

OpenOffice

1O Kaspersky

7.3.2 lIpodeccuonanbHupie 62361 JAHHBIX U HH(OPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

1. DnekTpoHHBIH KaTanor HaydHo# 6ubnunoreku Yenl'Y [DnekrponHsIi pecype] : 6a3a nanubix / Yensnd. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrsn. — Pexkum moctymna: TOJIbKO K3
CeTH yHUBepcuTeTa. — TeKCT : 3JIeKTPOHHBIH.

3. Web of Science : myapTuABCIIMILTHHAPHAS pedepaTuBHast 6a3a naHHBIX / kommaHus Thomson Reuters. — Pexxum nocryma:
Juid 3aperucTpup. nons3osatenei Yenl'V. — TekCT : 31€KTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum mgoctyna: mis
3apeructpup. nosp3osarenei YenlV. — Tekcr : 21eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri1. — Pexxum qocTyma: assl 3aperucTpup. Noap3oBaTeneit
YenlV. — TekcT : 3NeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOJY JISA)

OcBoeHUE AUCHUILIHHBI OCYIIECTBISIETCA B 1a00PaTOPHBIX ayAUTOPUAX (H3UIECKOro (hakynpTeTa, paccaMTaHHBIX Ha 10-15
CTYyZIeHTOB (Kax1as JJabopaTopust): 1ab0paTopHsl peHTTEHOCTPYKTYPHOTO aHalu3a, J1abopaTopHs JNIEKTPOHHOM 1 30HA0BOH
MHKPOCKOIINH, JTabopaTopus (pa3oBBIX NMPeBpaIICHHH.

HJ’I?[ YCEIHOTO OCBOCHUA JUCHUITTIMHBI ayIUTOPU JOJDKHA OBITH CHaOKEHA HAayIHO-UCCJICAOBATCIIbCKUM O60pyI[OBaHI/ICM C
KOMITBIOTCPHBIM KOMIIJICKCOM.

M cronb3yroTes SNIeKTPOHHBIA YATABHBIN 321 HaydHoH Onomuoteku Uenl'V (aymutopus 206) u yaeOHas J1abopatopus
BBIUHUCIIUTENBHOH (pr3nku kadenpsl TeopeTndeckoit hpu3nku (ayauropus 222) [uIs caMOCTOSATENbHON pabOoTHI CTy/IeHTa,
OCHAIIIEHHBIE TIEPCOHATIBHBIMH KOMITBIOTEPaMH, MYJAbTUMEINHHON anmnapatypoil. B aynutopusx obecneuer OCTYI K
Pa3IMYHOMN CIPaBOYHON JIUTEPATYPE, SHIMKIONESIUIM, OUOIHOTpa)MIeCKUM U OITHOTEKCTOBEIM 0a3aM JaHHBIX,
nH(pOpPMaMOHHBIM pecypcaM «HTepHeT».

Ha Ka(be;[pe (I)I/ISI/IKI/I KOHACHCUPOBAHHOTO COCTOAHUA UMCIOTCA CICIUATIN3UPOBAHHBIC na6opaT0me:

JlabopaTopust peHTreHOCTPYKTYpHOTO aHanmu3a Nel26, LleHTp KOJIIEKTHBHOTO Mmosib30BaHus «HaykoeMkue TexHonorum» 126
B, 126 1:

PentrenoBckuii audpaxromerp JJPOH-3, penTreHoBCckmii mopouikoselil audpakromerp Bruker D8 Advance, mapoBas
Menbauna FRITSCH, sHepro-aucnepcnonnslii peatreHoBckuit criektpoMerp ARL QUANT’ X, koMIbloTepHI ¢
CIIeIMaTN3NPOBAHHBIM IPOTPaMMHBIM OOeCIIeYeHneM — 5 mIT.,

JlabopaTopwust anekTpoHHO# Mukpockomuu Nel21, 123:

OnextpoHHbId MuKkpockon YOMB-100K, Bakyymubiii oct BYII-4, ckaHUpYIOIIHMiA 3IEKTPOHHBIH MUKPOCKOII
JEOL JSM-6510LA, Bakyymusbiit noct BYII-4, Bakyymusiii moct JEOL JEC-3000FC, aTomMHBII CHIIOBOM MUKPOCKOTI
Nanoeducator II, koMITBIOTEpHI ¢ TPOTPAMMHBEIM O00OECTIedeHHEM — 2 IT.

JlabopaTopust hazoBeix npeBpameHnid Nel31:

JHepusatorpadsr Q-1500, Q-1000, cuHxpoHHBIH TepMudeckuit ananuzatop Netzsch STA 449 Jupiter,
xpomaTorpad, GpoToxamopuMeTp, ONTHISCKHH MUKPOCKOT, MydensHast neus CHox 10/11, MmocT mepemennoro Toka P5030,
npecc ruapasnudeckuii [IT'P-10, koMIbIOTeps! ¢ IPOrpaMMHEBIM 00ecedeHIeM — 2 IIT.

CosmectHas ¢ IPD PAH (r.MockBa) mabopaTtopust «®u3uku MarHuTHEIX sBieHui» Ne 101(4):
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VYcTaHOBKa IIaBMIIBHAS SIEKTPOAYroBasi, ¥ CTAHOBKA ISl M3MEPEHHsI MarHUTOKAJIOpHieckoro ddexra, Haoc
BakyymHbIi 2HBP, kprorenHas cucreMa Uit aBTOHOMHON YCTaHOBKH T10 M3MEPEHUIO MATHUTOKAJIOPHUIECKOTO 3 deKTa,
CHCTEMa BaKyyMH3alMH ISl aBTOMaTU3MPOBAHHOM YCTAHOBKH MO M3MEPEHUIO MarHUTOKAIOpUieckoro ddexra, ycTaHOBKa
TI0 YIBTPATOHKOH Hape3Ke CIUIaBOB, JabopaTopHsIil BakyyMHBII Hacoc HVP8 (HUMM VAC CIIIA), koMmbloTeps! — 3 mmIT.

9. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

OcBoeHue cozepkanus ydeOHOH qUCHUILINHEI «JlabopaTopust mpoGuiIs» OCYIIECTBIsIETCs Ha Ta0OpaTOPHBIX 3aHATHAX U B
MPOIIeCcCe CaMOCTOSATENHHON yaeOHO eI TeTbHOCTH CTYACHTOB.

JlabopaTopHbIe 3aHATHS 00ECIEYUBAIOT TEOPETHUECKOE H3yIeHHE TUCIUIIIHHBL. OCHOBHBIMH METOaMH O0YICHU
SIBJISIIOTCS. MH(OPMAIIMOHHO-00bACHUTENbHBIN U Tpo6aeMHbIil. Ha 3aHATHAX U3IaraeTcs OCHOBHOE COAEpKAHIE TEM
MPOTPaMMBI, IIPOBOJUTCS AHAJIM3 OCHOBHBIX TIOHATHI M METOJ/IOB, pACCMAaTPHUBAIOTCS IPUMEPEL, IIPOBOATCS T1abopaTOpHEIE
paboTEhL.

Ba)xHBIM MOMEHTOM IPH U3Y4CHUH TI000H AUCIUILTUHEI SBIISETCS OpPraHU3aIs CAMOCTOATENbHON paboThl. IIpu ocBoeHHM
MaTtepHala He CIeayeT CTPEMHTBCS K MEXaHNYECKOMY 3alIOMUHAHHIO IPUBEIICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHMH, ecr TpeOoBaHMs K BaM npsiMo He yka3sIBaroT Ha 3T0. BrionHe 3¢ (eKTHBHOM MOXET 0Ka3aThCs MOMBITKA
HOHSATH CYTh SIBIICHHS, BEIPA0OTaTh CBOE OTHOIICHHE K HEMY, OTIMPAsCh Ha MaTepUall, COACPKALTUNACS B PEKOMEHIOBAaHHON
nutepatype. Takxke peKOMEHIyeTCsl pABHOMEPHO PaCIpeneNnaTh Harpy3Ky CaMOCTOATENIbBHOTO 0OYUEHHsI B TeUeHHE
ceMecTpa.

B ocBoennn muciumiMHb! (MOY/IS) HHBAIHIAMH ¥ JIUI[AMU C OTPAHHYCHHBIME BO3MOKHOCTSIMH 37I0POBBSI OOJIBIIIOE
3HaueHUE UMeeT HHAUBUAyabHas paboTa. [Tox nHANBUAYaTbHOM PabOTOI mogpazymMeBaeTcs ABe (GOpMBI B3aUMOJECHCTBUS C
TpeTIoiaBaTeNieM: HHIMBUyalbHas yaeOHas paboTa (KOHCYIbTallH), T.€. JOMOIHUTEIBHOE Pa3bsICHEHNE Y4eOHOTO
MaTepuala 1 yriyOJieHHOE H3y4eHHe MaTeprana ¢ TeMH 00yJarolNMHICs, KOTOPBIE B 3TOM 3aHHTEPECOBAHEL, U
WHVBHIyalbHas BOCHHTATeNbHast paboTa. IHANBUAyaTbHEIE KOHCYIBTAIUH IO IPEIMETY SBISCTCS BaXHBIM (paKTOpOM,
CIMOCOOCTBYIOLIMM MHAUBUIYaIH3alU OOYYEHHUs U YCTAaHOBIEHHIO BOCIUTATENBHOTO KOHTAKTa MEXAY MpernoJaBaTeeM 1
00yJaromuMcst HHBATHIOM HITH 00yJaroIAMCS C OTPaHWIYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

B cnysae npuMeneHus Tpu 00ydeHUH AUCIUTUITMHEL SJIEKTPOHHOTO 00yJIeHHs, TCTAHI[MOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH OOIIeHHE 00YJarOMUXCsI U IPENOAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEAbHOTO BPeMEHH (OHIAHH-IeKIUN
(BeOMHAPBI), YaThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHH (CucTeMa IMCTaHIMOHHOTO 00y4enns Moodle,
MS Office365, popymsl, 3eKTpOHHAS TOYTA U AP.).

IMTpu 0Oyderny IHI C OTPAHNYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI HIEKTPOHHOE 00YdICHHE, TUCTAHI[OHHbIC
o0Opa3oBaTenbHbIe TEXHOIOTUH MpeIycMaTPUBAIOT BOZMOXKHOCTD IIpUeMa-Tepeiaud HHGOPMAIUY B JOCTYIMHBIX I HUX
dbopmax.

Peanmsanust UCIUIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00y4eHHMs, TUCTAHIIMOHHBIX 00pa30BaTEFHBIX TEXHOIOTHH (faee
— 30, 10T) ocymectBisieTcss Ha OCHOBaHUU «I10JI0XKEHHS O peanu3aluy OCHOBHBIX U JOMOTHUTENBHBIX 00pa30BaTEIbHBIX
HPOrpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00YdEHHMs M IUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH B (heepantbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BRICIIETO 00pa3oBaHms «HesIOMHCKUH rocynapCcTBEHHbIH
yHHBepcHTeT», «[1010keHNs 0 MopsAAKe 3aueTa 00YyJAIONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTENbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Yenl V» pe3ynbTaToB OCBOSHHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pa30BaTENbHYIO NEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCIHUILINH (MOIYyIe), IPaKTHK, AOTOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPENICTBOM IMEKTPOHHOU HH(POpMaImoHHO-00pa3oBaTensHOl cpenst DT BOY BO
«Uenl'Y». B uckmouuTenbHbIX cirydasx ((opc-Maxkop U T.I1.) IPU peann3anuy 00pa3oBaTeNbHON JESTeTbHOCTH C
npumMenerreM 30, JIOT MoryT npUMeHsATh KOMIIOHEHTBI, He BXOSIIIE B IIEPEUCHb MIEKTPOHHOH HH(POPMALIOHHO-
00pazoBaTeNBHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS JMCHUITIJIMHBI OBYYAIOIIIUMUCS C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHME AUCUUIIMHBI MHBAJIUAAMU U JMLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbs OCYLLIECTBIISIETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEJACTB M TOJO WH(GOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM IO OOYy4EHHIO MHBAIHUIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310pPOBbS
Yenl'Y no 3ampocy o0y4aromerocs.

1. MoOunpHBIe cHelraIbHbIe TEXHUYECKHE CPENICTBA JUIS JIMII ¢ HApYIICHUSMH 3PEHHS: MTOPTATHBHBINH KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14] G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 3/1eKTpOHHBIE YBEIMYUTENN ISl YAAJICHHOTO IPOCMOTpA; BUJCOYBEIMYUTENN IMOPTaTUBHBIC, THIOMIEEp;
U QPOBBIE TUKTODOHEI.

2. MoOunbHEIE CHEIUATbHBIE TEXHUYECKHE CPENCTBA JUIL JIMIl C HApYIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TMIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; pamuokiaccel «CoHeT-PCM» ¢ mepemaTuukom,
3ayIIHBIM WHIYKTOPOM M WMHIYKIMOHHOW IeTNeH; cucreMa MHGOPMALMOHHAs A cladociblmaimmx repeHocHas «Mcrok»
A2 co BCTPOCHHBIM IUTEEPOM — 3BYKOBEIM HH(OPMATOPOM; MOKYMEHT-KaMmepa; IpOrpaMMHpYEeMBIC CIyXOBBIC aIiapaThl
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WMHIBHIYATbHOTO ITOJIb30BAHHS.

3. AccuctuBHble HMH(OPMAIMOHHBIE TEXHOJIOTHUH: NPOTPaMMHOE OOecleueHHe JKPaHHOTO JOCTyHa € CHHTE30M
peun NVDA; mnporpaMMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrpaMMbl PEYEBOTO CHHTE3a [UIsi KOMIIBIOTEPOB M HOYTOYKOB;
MPOTpaMMBI PEUEBOTO CHHTE3a TSI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KIIaBHATYpa; SKpaHHas JyIa.

IMpu HEOOXOAMMOCTH I OOYJAIOMMXCA C HApPYIICHUSIMU 3pEHHS Ha pabodnmx MecTaxX AT HMPOBEACHHS MPAKTHYECKUX WIN
JTa0OPaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBHOE MNPOrpaMMHOE obecnedeHne (MporpaMma pedeBOid HaBHTalUH
NVDA, peueBbie CHHTE3aTOPBI, SKPaHHBIC JIYIIHI).

B yueOuble aymmTopmu oOecmedmBaeTcsi OCCIPENSTCTBEHHBIM AOCTYN IS OOYJAIONIMXCS WHBAIHIOB M OOYJAIONUXCA C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHUYEHHBIMU
BO3MOXHOCTSIMH  37I0POBbs, IPELyCMAaTPUBACTCSI COOTBETCTBYIOIIEE KOJIMYECTBO MeECT JUIi OOydarolUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUINIMHBI WHBAJIHIAM H JIHIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 30POBbSl IPEIOCTABISETCS AOCTYI K
NEYaTHBIM HCTOYHHMKAM, MMEIONMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CENMATIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI K SJIEKTPOHHBIM HCTOYHHKAM, IPEJCTaBICHHBIM B (hOpMe SJIEKTPOHHOTO JOKYMEHTa B (hOHJAE HAy4HOH OMONMOTEKH
Yenl'Y wmnm 31eKTPOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO [ HE3PAYETO IMOJIB30BATENsl ¢ MPOTPAMMHBIM OOeCIieueHHEeM SKPAHHOTO NOCTYMa ¢ cMHTe30M peun NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM poJulepoM M kiaBuatypoit Clevy ¢ OONbIIMMM KHONKAMH M C Pa3felSIoOlIeH KIIaBHIIN
HaKJIaJIKOM).

Y4ebHO-MeTOAUYIECKHEe MaTepHanbl Uil OOydaromuxcs W3 YHCIa HHBAIMAOB WM JIHI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABILIIOTCS B popMax, afalTUPOBAHHBIX K OTPAHMYECHHUSAM UX 30POBbS U BOCHPHUSATHS HHPOPMALIIH:

Jlnist I ¢ HapyIIeHHsSIMH 3pSHUS:

- B IEYaTHOH (hopMe yBENMIECHHBIM HIPUPTOM,

- B (hopMme 3NIeKTPOHHOTO TIOKyMEHTa,

- B hopmMme ayauodaiina,

- B eqatHo# popme mpudTom Bpaitis.

JUnist v ¢ HapyIIeHHsIMH CITyXa!

- B meyaTHo opme,

- B (hopMe ITEKTPOHHOTO JOKYMEHTA.

Jlnist mvn ¢ HapyIIeHHsSIMH OTIOPHO-/IBUTATEIFHOTO allapara;

- B Ie4aTHOH opme,

- B (popMe IEKTPOHHOTO JTOKYMEHTA,

- B opme ayamodaiina.

JlaHHBII IepedeHb MOXKET OBITh KOHKPETU3NPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA 00 YIaOMIIXCA.

Jnst MHBaNMIOB M JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBICHO C HCIOJNB30BAHHEM AWMCTAHIIMOHHBIX 00pa3zoBaTenmbHEIX TexHoioruid (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBaJMJaMH MW JIMLOAMH C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI  HCIIOJIb3YETCS
UHIMBHOyanbHas paborta. Ilon wHanmBHAyanbHOW paboTOM moapasymeBaeTcss nABE (GOPMBI  B3aUMOJCHCTBHA C
Tpero/iaBaTeNeM: HWHIAWBHAyanbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JIONOJHHUTENFHOE pa3biCHEHHE Y4eOHOTO
MaTepuana W YIIyOJIeHHOE W3yd4eHHEe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
WHIMBHUIyaJlbHas BOCIHUTATENbHAS paboTa. MHIMBHAYyadbHBIE KOHCYJIbTALMM HANpaBJICHbl HAa MHAWBHIYAJIM3ALHIO OOYUEHHMS
U YCTAQHOBIICHHIO BOCIIHTAaTEIbHOTO KOHTAKTa MEXIy IperoJaBaTeneM MW OOyJaloMMCS HWHBAIMAOM HIM OOYJaromuMcsl C
OTpaHWIEHHBIMU BO3MOXHOCTSIMHU 3{0POBBSI.

IIpy mpoBeaeHNMH NPOLEAYPHl OLEHUBAHMS PE3Y/ILTATOB OOY4EHHS MHBAJIMUAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMH
370pOBbSl 110 AWCLUIUIMHE OOECIEUYMBACTCS BBHINOJHEHHE CIENYIONMX IOIOJHUTENBHBIX TPeOOBAaHUN B 3aBUCUMOCTH OT
MHIVBHIYAIBHBIX 0COOCHHOCTEH, 00YJIatOmIXCs:

a) MHCTPYKOHS [0 TOPAAKY IPOBEACHUS IPOIEAYPhl OICHHUBAHUS MPENOCTAaBIsCTCS B AOCTYmHOH ¢opme (ycTHO, B
MHUCBMEHHOIT (hopMme, B MMCbMEHHOH (opme mprdTom bpaiins, ycTHO ¢ HCIOIB30BaHUEM YCIIYT CYpIONIEPEBOAUYHKA);

6) mocrynHast (opMa IpeNOCTaBICHHUS 33aJaHUH OLCHOYHBIX CPEACTB (B IEYaTHOH (opMme, B NMEYaTHOH (HopMe yBEIMUECHHBIM
mpudToM, B redaTHor dopme mpudTom bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3aaHUS 3aUNTHIBAIOTCS ACCHCTEHTOM,
3a/1aHMs TIPEIOCTABIISIFOTCS C UCIIOIB30BaHUEM CYpP/IOTIEPEBO/IA);

B) mocTymHas (opMma IIPEefOCTAaBICHUS OTBETOB HA 3anaHMs (IMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE,
MICEMEHHO mpuQTOM Bpaiinns, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YIbTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
3710pOBBSI MPELYCMAaTPUBACTCSl HMCIIOJIb30BAHME TEXHUYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHJIMBHIyaJbHBIMU
0COOCHHOCTAMH. JTH CpelcTBa MOTYT OBITH mpenocraBieHb! Uenl Y Wil MOTYT MCIIOIB30BAaThCS COOCTBEHHBIE TEXHUUECKHE
cperncrBa. Ilpm HEoOXOAMMOCTH WHBAIMAAM W JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBSI IIPEIOCTABISCTCS
JIOIIOJIHMTENBHOE BpeMsl [UIsi HOATOTOBKM OTBETa Ha 3aJlaHusl, MpOLEIypa OLICHWBAHHUS PpE3YIbTaTOB OOY4EHHS 110
JUCHUIIMHE MOKET POBOJHUTHCS B HECKOJIBKO ITAIIOB.

IMpoBenenne mnponenypsl OIEHWBAHHUS pPE3yIbTaTOB OOYYEHHWS WHBAIUIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma auctuminas "Jlabopatopun o (pU3NKe KOHICHCHPOBAHHOTO COCTOSIHUS" TI0 HAITPABJICHUIO
nonrotoBkH (creruaiabHocTH) 03.03.02 "Ou3uka" HanpasieHHOCTH (podminro) Pmsuka PI'BOY BO «Henl ' Vy»

crp. 16

310POBbA NOMMYCKACTCA C UCITIOJIB30BAHUEM NUCTAHIITUMOHHBIX 06pa3013aTem)me TEXHOJIOTHH.
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03.03.02 ®u3uka, HanpaBAeHHOCTH (MpoduiiL) Du3nka,
PIIJ "JIaGopaTopuu no (pusnke KOHAeHCUPOBAHHOIO cocTosiHuA'", 2024 r.H., ouHas ¢opMa 00yueHuUs

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 21.02.24 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanuem kadenpsl GU3NKH KOHIEHCHPOBAHHOIO COCTOSIHHUSA

IIporoxon 3acemanus Ne 06 ot 17.01.2024

3aBenyrommii kadempoit COIIACOBAHO B./l. ByuenbHUKOB

ABTOPEI (COCTaBHUTEIIH) 10.A. Jlynuikas
. A. 3axapbeBu4
H.A. Mamaes
HI.II. Sradapos

A.I'. ®aznuTauHoBa

CTpykTypa padoueii mporpaMmbl coOTBeTCTBYeT npukasy pekropa ®I'bOY BO «Heal '¥» ot «13»
anpes 2021 r. Ne 247-1
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