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1. HEJHU U 3AJAYU OCBOEHU S TN CHUIIJINHBI

e ocBOCHUSI AUCHUIJIMHBI:

JaTh CTYy/EHTaM MPOYHBIC 3HAHUS O CTPYKTYpE M CBOMCTBAxX TBEPIBIX TEJN, BKIIOYAs 00IIne
NpPEICTaBICHUS O CTPOCHHM KPHCTAIOB M aMOpP(HBIX BemIECTB, O Je(eKTax pearbHOro
KpUCTaJIJIa, TEOPHUSIX XUMHYECKOW CBSI3M W T.A., JaTh OOLIUME CBEACHHS O MeTajulax,
MOJIYIPOBOJHUKAX M aMOpP(HBIX TBEPABIX TN MO XapakTepy CHJI MEXKYaCTHUHBIX
B3aUMOJICHCTBUI; pAcCMOTPETh JJIEMEHTAapHbIE BO3OYXKIEHHS B KpUCTaiaX, (U3UKO-

XUMHUYCCKUC MCTOJbI aHaJIn3a U KOHTPOJIA MaTCPUAJIOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

JlucuumninHa OTHOCUTCSA K JUCLMILUIMHAM BapUaTUBHOM 4acTH MpOo(ecCHOHATbHOTO LUK
b.1, B Monyne mnpodeccHOHATbHOH NOATOTOBKA W SIBISETCS OJHOW W3 JIUCIMILIHH,
dopmupyonMX NpoQeccHoHaNbHbIE 3HAHUS W HAaBBIKM, XapakTepHble uId OakajaBpa IO
HarnpasieHuto noarorosku 22.03.01 — MarepuanoBeaeHue U TEXHOJIOTUN MAaTEpUAIIOB.

W3yueHne naHHOW MUCHMIUIMHBI Oa3upyeTcs Ha 3HAHUS CTYJCHTOM OCHOBHBIX ITOJIOKEHHH
CIIEYIOIIUX KYpCOB U TUCIUIUINH:

Heopranuueckas u opraHuyecKas XUMHUs

YucnenHsle MeTO/IbI B hpr3MKe U XuMuK/ BoraucnurensHas Gpusuka

MexaHuka MaTepraioB 1 OCHOBbI KOHCTPYHPOBAHUS

TexHonornyeckne CUCTEMbl B HAHOTEXHOJIOTUH

OcHOBBI TEOpUH YNPYTroCTH, IJIACTUYHOCTH M pa3pylleHus Marepuanon/ConpoTHBIECHHE
MaTepUajoB

[TpakTHKa 1Mo MOJy4EeHHUIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUI 1 HaBBIKOB, B TOM YHCIIE
NEPBUYHBIX YMEHUN U HaBBIKOB Hay4YHO-MCCIIEA0BATEIBCKON 1€ TEIbHOCTH

[IpoekTHast neATeIbHOCTD

Hayuno-uccienoBarenbckas pabora

Komnoszunmonssle Marepuaisl. MeTanaoMaTpuyuHbIe, ¢ IOJUMEPHON MaTpuLen

W3ydyeHre NaHHOM IUCHMIUIMHBI SBJSETCS MPENUIeCTBYIOLIEH ISl CIEIyIOIIMX KypCOB U
JTUCIUIIINH:

OO61ee maTepuanoBeeHUE

®uznyeckas xuMus. Pa3oBble paBHOBECUS

KBanTtoBast Teopusi KOHIEHCUPOBAHHOTO COCTOSIHUS

dusnueckas XUMUs

TexHomorun MaTcpHraJioB
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DJeKTpOHHAsE MUKpOCKOIHs/Da30Bble paBHOBECHS U CTPYKTYpOOOpa3oBaHue

@dusnueckue OCHOBBI TEXHOJOTHMHM IOJYNPOBOJHUKOBBIX IPUOOPOB M MHTETrpalbHBIX
MHUKPOCXEM

Kpucramnorpadusi, pearrenorpadus/ Hanomarepuaibl 1 HAHOTEXHOJIOTHU

®u3nKa KOHJEHCUPOBAHHOI'O COCTOSTHUS

[Tonyyenne u o0paboTka METAIOB U COeAMHEHMI/Pu3nuKa MPOYHOCTH U IUIACTUYHOCTH
CIUIAaBOB U KOMIIO3UTOB

CrpyKTypa ¥ CBOMCTBA METAINIMUYECKUX HaHOMaTepuanoB/MeTo/bl MOIy4eHUs] HAaHOYACTHIL
Y HAaHOMaTepHaJoB

[ToaroToBka k caaye u cada rocyJapCTBEHHOI'O 3K3aMeHa

TexHonoruyeckas npakTHKa

[TpenaumnioMHas npakTuka

3ammTa BBITYCKHOW KBaTM(PHUKAIMOHHON pPa0OTHI, BKIIOYAs MOATOTOBKY K TIPOIEIype
3alIMThI U IPOLEAYPY 3alLUThI

JU1si OCBOEGHHUS AMCLUUIUIMHBI CTYAEHT JIOJDKEH MMETh CIIEAYIOLIME «BXOJHBIE» 3HAHUA,
YMEHUS1, HABBIKU M KOMIICTCHIIIH:

3HaHuE 0a30BBIX MOHATHI W OMpPEIENICHUH B O0JIACTH HEOPTaHWYECKOW XMMHHU, MEXaHUKU
MaTepuaioB, OCHOB TEOPUHM YIIPYrOCTH, INIACTUYHOCTH U pa3pylIEHUs MaTEpUaJIOB,;

e CroCcOOHOCTb HCIOJIb30BAaTh CIIPABOYHBIE JOKYMEHTHI U TOCYJapCTBEHHbIE CTaHAPTHI;
® CIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JMCIMILIUH,
INPUMEHSTh METO/Ibl MATEMAaTHUYECKOI0 aHAJIN3a U MO/IETTUPOBAHUS.

Pe3ynbpTaThl OCBOEHMSI AMCUMIUIMHBI OyayT HEOOXOOUMBI Ul JajbHEHIIEro mpolecca
o0y4yeHHMsI B paMKaxX MO3TalHOro (OPMHUPOBAHUS KOMIIETCHIMH MpPHU H3YYEHUH CJeIyIOLIUX
JTUCIUIINH:

OO6miee MaTepuanoBecHNE

®uznueckas xumus. Pa3zoBble paBHOBECUS

KBaHTOBas TEOpHUS KOHIEHCUPOBAHHOTO COCTOSHUS

dusnyeckas XUMUs

TexHonornuu MaTepuaioB

DeKTpoHHass MUKpOcKomus/Da30Bble paBHOBECHS U CTPYKTYpOoOOpa3zoBaHue

@u3nuecKue OCHOBBI TEXHOJOTHH IOJYIPOBOJHUKOBBIX MPUOOPOB M MHTETPalbHBIX
MHUKpPOCXEM

Kpucrannorpadus, pearrenorpadus/ Hanomatepraabl 1 HAHOTEXHOJIOTHH

duzuka KOHACHCUPOBAHHOI'O COCTOSHUS
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[Tomyuenne u 00pabOTKa METAIIOB U COenWHEHUI/DHU3MKa MPOYHOCTH M TUIACTUYHOCTH

CIIJIaBOB 1 KOMIIO3MTOB

CprKTypa M CBOMCTBA METAJJINYECKUX HaHOMaTepI/IaJ'IOB/MeTOI[bI IMOJIYUYCHHS HAaHOYACTHUI]

U HAaHOMAaTCpHaJoB

a TaKKC I MPOXOKACHHUA IMOATOTOBKH K CAA4YC M CAada roCyaapCTBCHHOI'O 3K3aMCHA,

TEXHOJIOTHYECKON

IMPaKTHUKH,

HpCI[I[HHJ'IOMHOﬁ IMPaKTHUKH, 3alllMThI BBIHYCKHOﬁ

KBaIM(UKAIIMOHHOM paboThl, BKJIOYAs MOJATOTOBKY K HPOLEAYpe 3allUThl U MPOUEAYPY

3allUThI.

3. IEPEYEHb IINTAHUPYEMBIX PE3YJIBbTATOB OBYUEHUS 110 JUCHUITTIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

[Tpouecc
KOMIIETEHIINN:

W3y4ECHUS

OCBOEHMA OIIOIT

JUCLUIUIMHBl ~ HampasieH Ha (OpPMHUpPOBAHHME CIEAYIOLIUX

Kox mu HanmeHnoBanue

Ilepeyens UIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs 110

MaTepHaJoB U MPOIIECCOB
UX MPOU3BOJICTBA,
00paboTKu U
Mo u(UKaIH, BKIIIOYas
CTaHJIaPTHBIC U
cepTu(dUKaIMOHHBIC
UCTIBITAHUS

peaJiu3yemoii AUCUMILTAHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
KOMIEeTEeHIHH JAOCTHKEHUs KOMIIeTeHIHii
MK-2 3HaTh: OCHOBHBIE METO/bI UCCIIEOBAHUS CBOMCTB MaTEpHAIIOB.
Crniocob6en npoBoguth | Teoperuueckyro 6a3y O MeTojax, CpEACTBaX, TEXHOJOTUSX U
KOMIIJIEKCHBIE QITOPUTMAX pemeHHs MPO(EeCCHOHATBHBIX 3a/1a4
UCCIICIOBAHHUS,
UCIIBITaHUuSA U YMmerb: U3Bnekars 3HaHUA W3 HMCIOIUXCA SKCIICPUMCHTAJIbHBIX
JIMarHOCTUKY JTAHHBIX C TOMOIIIbIO METOJIOB U aJITOPUTMOB aHAIN3a.
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX Buaaners: MeroaMu BbIOOpa MaTepHaliOB U YIPABIATh KaUeCTBOM

TOTOBOI'O0 IMPOAYKTa Ha OCHOBC aHaJIM3a YCJIOBI/Iﬁ OKCILTyaTaluun
U3IEIUN B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH

MK-3
Cnioco6eH ucrob30BaTh
Ha MPaKTUKe 3HAHUS O
TEXHOJIOTUYCCKUX
nporeccax,
paszpabaThIBaTh
PEKOMEHIAIlUH IO
COCTaBY, TEXHOJIOTHH
MIPOU3BOJICTBA U
crmoco0aM 00paboTKH
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIITNOHHBIX
MaTepUasoB JJIs

3HaTh: Mpolecchl MPOU3BOJACTBA M 00paOOTKH MaTepUaioB U
U3JeINN U3 HUX.

Ymern: pa3pabaTbiBaTh TEXHOJIOTHYECKHUE MPOIIECCHI
MPOU3BOJICTBA ¥ 00PaOOTKM MOKPHITHIA, MATEPUAIOB M U3JICTHI U3
HUX

Baapers: crnocobamu mosydyeHuss U 00pabOTKH MaTepuaioB s
JOCTH)KEHUS TpeOyeMOoro KOMIUIEKCa CBOMCTB

Dopma A
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3aJaHHBIX YCJ'IOBI/Iﬁ

paboThI 060pyIOBaHHS
IO IPOM3BOJICTBY
HAHOCTPYKTYPUPOBaHHBIX

KOMIIO3UIIMOHHEBIX Baagern:
MaTepHualioB MPOU3BOJCTBA
MAaTEepUAIIOB

crocobamu

OCHOBHBIX

JKCILTyaTaluu
IIK-5 3HATB: OCHOBHBIE TEXHOJOIMYECKHE IIPOLIECCHl U IMPUHIUIIBI
CrniocobeH ocBauBaTh paboThl  TEXHOJOIMYECKOro  O00OpYy/lOBaHMS,  COBPEMEHHBIE
KOHCTPYKTHUBHBIE Ipo0IIEMBI HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
0COOEHHOCTH U PEXHUMBI | MaTepHaIOB

YMeTh: TPaMOTHO pa3padaTbiBaTh MapIIPYThl TEXHOJIOTHYECKUX
MIPOLIECCOB U MPOBOAMUTH SKCIEPUMEHTHI,
OOBSACHATH MOJTyYEHHBIE JaHHBIC U PE3YJIbTAThI
peanu3anuu
HaHOCTPYKTYPUPOBAHHBIX

AHAJIU3UPOBATbL H

HPOLIECCOB

KOMITO3NMIITMOHHBIX

4. OBIIAA TPYJOEMKOCTD JUCIIAITJIMHBI

4.1. O0beM TMCUMILIHHBI B 3a4eTHBIX ennHnnax (scero) — 3 3ET.

4.2. O0beM THCHUILIUHBI N0 BUAAM y4eOHOM padoTshl (B 4acax):

KoumnuectBo yacoB (popma o0yueHusi — ouHas)

Buj y4eOHoii padoThI Bcero no B T.4Y. [10 ceMecTpam
IJIAHY 1-5 6 7 8
1 2 3 4 5 6

Konraktnas pabora 64 - - - 64

oOyuarouxcs ¢ mpernoaaBareaeM

B COOTBETCTBHHU C YII

AyIUTOpHBIC 3aHATHS:

® JIEKIUU 32 - - - 32

® CEeMUHApHI U MPAKTUIECKUE 32 - - - 32

3aHATUS
e jabopaTopHbIe pabOTHI, - - - - -
TTPAKTUKYMBI

CamocrosTenbHas pabora 44 - - - 44

dopma TeKyIero KOHTPOIIs TECTHPOBA- - - - TECTHpOBA-

3HaHUI U KOHTPOJIS HUE, HHE,

CaMOCTOATENbHON PabOTHI: YCTHBIN YCTHBIN

TECTUpPOBaHUE, KOHTP. paboTa, orpoc orpoc

KOJJIOKBUYM, pedepar u np. (He

MeHee 2 BUIOB)

Kypcogas pabora - - - - -

Bunsl npoMexyTouHOn 3a4eT - - - 3a4eT

aTTecTaluu (3K3aMeH, 3a4eT)

Bcero yacoB nmo AMCHHUILINHE 108 - - - 108

4.3. Copep:xkanue TMCHUIJIHHBI (MoayJis). PacnipenesieHue 4acoB 1Mo TeMaM u
BH/JaM y4eOHOil padoThbI:

®dopma 00yueHus — ouHas

Buabl yueOHbIX 3aHATHI

Ha3zBanue pa3aenoB
Pa3R Bcero

AyIuTOpPHBIE 3aHATHS

H TEeM

JIEKIUH | IIpakTn- | Jlabopa

B T.4Y.
3aHATUA

Camoc-
TOA-

dopma
TEKYIero
KOHTPOJIs

Dopma A
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YecKHe TOpHasi | B HHTEP- | TeJbHAs 3HAHHH
3aHATHSA, | padoTa | aKTHB- paéora
ceMHHAap HOW
dopme
1 2 4 5 6 7 8
1. Beenenue 6 2 2 B 4 VeTHbrit
orpoc
2. Tunel Tectupo-
MEKYaCTUIHOM BaHue,
14 6 6 - 8 VcTHBI
CBSI3H B TBEPIBIX
orpoc
TEJlax
3. MeTanisl. YcTHbIH
DU3MnKo- ompoc,
XUMUYCCKHE Tecrupo-
30 6 6 8 16 BaHUE,
METOAbI 3aIuTa
I/ICCHG,HOBaHI/IH ﬂa60paT0p
METAJIJIOB HBIX paboT
4, VYcTHbIN
[TonynpoBoAHUKH. TOHPOC’
€CTHPO-
MeTtopl
& 34 8 8 8 18 BaHIe,
HUcciaea0BaHUA 3aIuTa
MOJYTPOBOTHUKOB naGoparop
HBIX paboT
5. Amopdubie VCTHBI#H
TBEPJBIE TEIA. ompoc
MeToasl 10 4 4 — 6
HUcciacea0oBaHUA
aMOp(HBIX TN
6. Metobl Tectupo-
uccaea0BaHus BaHUC,
o 14 6 6 - 8 YCTHBIH
KPpUCTAJUIMYCCKOU
oTpoc
CTPYKTYpPBI
Hroro 108 32 32 16 44

5. COJIEP’)KAHUE JUCLUATIJIMHBI (MOIY.JI5T)

Pasznen 1. BBenenne.
OcHoBHbIE CcBeieHUs O TBepAbIX Tenax. Kpucramnmueckue m amopdHble Tena. AHU30TPOIHUSL.
[IpuMeHeHre TBEpABIX TEN B HAYKE M TEXHHUKE.

Paznen 2. Tunbl MeKYACTHYHON CBSI3U B TBEPIbIX TeJaxX

MonekynsipHas cBsi3b. oHHas cBsi3b. MeTanmnndeckas cBsi3b. KoBaneHTHast cBsizb. OOpa3oBaHue
AIIEKTPOHHO-3aPSI0OBOM MIIOTHOCTH MPU 00pa30BaHUM KOBAJICHTHOM CBSI3H.
Pasznaea 3. Merasuibl. PU3HKO-XMMHYECKHE METOAbI HCCJIAEJ0BAHUA METALIOB

PaGora BBIXOmA DJIEKTPOHOB W3
DUBHUKO-XUMUUECKIE

MCETAaJIJIOB.
METOAbI

Teopusi ANEKTPONPOBOJAHOCTH  METAJIJIOB.
TemnepaTypHass 3aBUCHUMOCTb COINPOTHUBJICHHMS MeETala.
HCCJIEIOBaHMSI METAJLJIOB.

Dopma A Crpannna 6 u3z 14
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Pa3nen 4. [loarynpoBoguuku. MeToabl HCCI€10BAHUS MOJTYTIPOBOIHUKOB

CoOcTBeHHass W TpHUMECHAs MPOBOAMMOCTH N- U P- TOJYNPOBOAHUKOB. KoHueHTpamus
HOCUTEJICH 3apsijia B MOJYNPOBOJHUKE. DIIEKTPONPOBOJHOCTh MONYNpOBOAHUKOB. PaboTa pn-
nepexona. Buner mpoboeB pn-nepexona. Juoxasl. Ilepexon MeTain-moiaynpoBOAHUK. MeTobl
MCCJIEIOBAHMUSI TTOTYIIPOBOHUKOB.

Pa3nesn 5. Amop¢urbie TBepabie Tesqa. MeToabl ncciae10BaHusi aMOP(HBIX TBepAbIX
TeJl

CtpykTypa aMOp(MHBIX TBEPIBIX Tell. DHEPreTHUECKUN CIIEKTP aMOP(HBIX TBEP/BIX TEII.
AMop(dHbIE TOTYNPOBOJHUKU, IUAIEKTPUKUA M MeETaIbl. MeToapl Hccie10BaHus
aMop(HBIX MaTEPUAJIOB.
Pa3nen 6. MeToabl uccjieI0BaHUs KPUCTAIIHYECKOH CTPYKTYPbI
Pentrenorpadus. 3akon mudpaknun bparra-Byneha. Merton [ebas-Illeppepa. Meron Jlaya.
MeTob1 UcCceIOBaHMsI HAHOCTPYKTYP.
TEMbI IPAKTUYECKHUX 1 CEMUHAPCKHX 3AHSATHIA
Pa3gen 1. BBenenue.

Tema 1. OcCHOBHBIC CBEJICHHS O TBEPABIX Tenax (popMa MpoBeIeHHS — CEMHHAP, TUCKYCCHS).

Pa3nen 2. Tunbl MesKYACTHYHOM CBSI3M B TBEPABIX Tejax.

Tema 1. MonekynspHas cBsi3b. MoHHas cBs3b. KoBanmenTHas cBsi3b (popma mpoBeneHus —
CeMMHap, AUCKYCCHS).

Tema 2. Meraimmmdeckass cBs3b. KoBaseHTHas cBsi3b (popma MpOBEIEHUS — CEMUHAp,
TUCKYCCHUS).

Tema 3. OOpa3zoBaHHE 3JIEKTPOHHO-3APSIOBOM IIOTHOCTH TIpH OOpa30oBaHWM KOBAJICHTHOU
cBs3u (popma npoBeieHus] — CEeMUHAp, IUCKYCCHUs).

Pa3nen 3. MeTaibl. PU3HKO-XUMHYECHKE METOAbI HCCJIETOBAHNS METAJLIOB
Tema 1. Teopus IeKTPOIPOBOTHOCTH METAIIOB ((hpopma MpoBeIeHUsI — CEMUHAP, TUCKYCCHS).
Tema 2. PaboTa BeIX0/a 3JIEKTPOHOB U3 METALIOB ((hopmMa MPOBEIEHUS] — CEMUHAP, JUCKYCCHSI).
Tema 3. TemnepaTypHasi 3aBUCUMOCTb COTPOTHUBIIEHUSI MeTal1a. OU3UKO-XUMHUUYECKUE METOIbI
UCCIIeI0BaHUS METAILIOB ((hopma MpOBEEHUS — CEMUHAP, TUCKYCCHS).

Paznean 4. IloarynpoBoaHuku. MeToabl HCC/Ie10BAHNUS MOJIYIIPOBOAHUKOB

Tema 1. CoOcTBeHHass M TMpPUMECHas MPOBOJAUMOCTE N- U P- MOJIYNPOBOJAHHUKOB (dopma
MIPOBEICHUS — CEMUHAp, AUCKYCCHS).

Tema 2. KoHlleHTpanys HocuTene 3apsiaa B MoaynpoBoaHUKE ((hopma mpoBeAeHUST — CEeMUHAp,
TTUCKYCCHS).

Tema 3. DIIEKTPOIPOBOTHOCTH MOJIYIIPOBOHUKOB ((hopMa MPOBEACHHS — CEMHHAP, JTUCKYCCHS).

Tema 4. Pabota pn-nepexona. Buasl npoboeB pn-niepexona (popma mpoBeneHus: — ceMuHap,
TTUCKYCCHS).

Paznen 5. AmopdHbie TBepable Tesia. MeToabl HccIe10BAaHUA aMOP(PHBIX Tel
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Tema 1. CtpykTypa aMmOop(HBIX TBEPABIX TEJI. DHEPTETUUCCKUIN CIIEKTP aMOP(HBIX TBEPABIX TEI.
(popma npoBeneHust — ceMUHAp, TUCKYCCHUS).

Tema 2. AMopdHBIE MONYNPOBOJHHUKH, TUIIEKTPUKA M METaIbl. MeTOIbl HCCIIeIOBaHUS
aMop(HBIX MaTepuanoB ((hopma MPOBEJACHUS — CEMUHAP, TUCKYCCHS).

Paznen 6. MeToabl HcC/IeI0BAHUSA KPUCTAJIMYECKOH CTPYKTYPBI.

Tema 1. Perrrenorpadus. 3akon nudpakmuu bparra-Bynbda (popma npoBeaeHus — ceMuHap,
JUCKYCCHS).

Tema 2. Merton [lebas-Illeppepa. Meton Jlays (popma npoBeneHust — ceMuHap, AUCKYCCHS).

Tema 3. MeTo/1p1 ucCNeTOBaHMS HAHOCTPYKTYP (hopMa mpoBeneHHst — ceMUHAp, TUCKYCCHUs).

6. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Jannsliit Bug paboTel He peaycMoTper YII.

7. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®EPATOB

Jlannslit Bug paboTel He pegycMoTper YII.

8. IEPEYEHb BOITPOCOB K 3AYETY (3K3AMEHRY)

Beenenue
1. OCHOBHBIE CBEJIEHUS O TBEP/IbIX TeJax.
2. Kpucrannnaeckue u amopdusie Temna.
3. AHn3orponus.
4. [TpuMeHeHHe TBEPABIX TN B HAYKE M TEXHUKE.

THunbl MeKYACTHYHOM CBA3H B TBEPAbIX TeJax:

MomnexyJsipHas CBsi3b, IPHPOJIA B3AUMOACHCTBUS;

DHeprust MOJIEKYJIIPHOTO B3aUMOACHCTBUS;

WNonnas cBs3b (mprpoa B3auMOIEHCTBUS U cXeMa 00pa30BaHMsI CBSI3N);
OHeprust o0pa3oBaHus HOHHOH cBs3U (popmyna bopaa-Maiiepa);
MexaHu3m 00pa3oBaHMs KOBAJICHTHOH CBSI3H;

10 DneKTpoHHas KOH(UTrypauus;

11. KBaHTOBBIE YHCIIA;

12. Ilpunuun ITaynu, npuHIKAI MUHEMYyMa HEPTUY;

©Co~No O

Metaibl. @U3UKO-XHUMHYECKHE METOAbI HCCJIeJ0BAHUS METAJLJIOB:
13. DnexTponpoBOIHOCTh METAIIIOB;
14. PaGoTa BeIXO/a SJIEKTPOHOB M3 METAJLIOB.
15. TemmnepatypHasi 3aBUCUMOCTb COTIPOTHUBIICHUS METAIIA.
16. ®U3UKO-XUMUYECKHE METObI MCCIIEI0BAHNS METAIIOB.

IMoaynposoaunku. MeToabl HCCJIeA0BAHUS MOJTYNIPOBOAHUKOB!
17. CobGcTBEeHHas mpUMECHas TPOBOAUMOCTE N- U P- HOJIYIPOBOIHUKOB;
18. Konnentpauus HocuTeneil 3apsijia B MOIYIPOBOIHUKE;
19. DneKTPONPOBOTHOCTH MOTYITPOBOTHUKOB;
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20. OGpa3oBaHue pn-rnepexoa.

21. Huonpl.
22. [Tepexoa MeTaI-TIOJIYITPOBOTHHUK.
23. Mertoasl uccaea0BaHus MOTYIPOBOIHUKOB.

Amop¢Hubie TBepabie Teaa. MeToabl ucciaea0BaHuss aMOpP(QHBIX TeJl:

24. CtpykTypa aMOp(HBIX TBEPIBIX TEI;

25. DHEpreTUYECKUid CIIeKTp aMOPGHBIX TBEPBIX TEN;

26. AMop(HBIE TOTYIPOBOIHUKH, TUIICKTPUKU, U METAIUIBI.
27. Metoasl uccaeaoBaHusl aMOP(HBIX MaTEPHAIIOB.

MeToab! HccaeJ0BAHUS KPUCTAJUINYECKOH CTPYKTYpPbI:
28. Pentrenorpadus;
29. 3akon nudpakuun bparra-Bynbda;
30. Metogn [lebas - [lleppepa;
31. Meton Jlaya.
32. MeToibl UCCIIeIOBAaHMSI HAHOCTPYKTYP.

9. CAMOCTOSATEJIBHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHMS, YCIOBHS U MOPSAJOK OpraHU3alluu CaMOCTOATEIbHONU pabOThI
oOyJarmuxcs ¢ yaetoM (GopMbl 00ydeHUS ONPEIEISIFOTCS B COOTBETCTBHH ¢ «[lomoskeHneM o6
OpraHHU3aIi CaMOCTOSITENIFHOM paboThl OO0YYaIOIUXCS», YTBEPKICHHBIM YUEHBIM COBETOM

Yal'V (mporokos Ne8/268 ot 26.03.2019 1.).

®dopma 00yUyeHUs — ouHasl.

®opma
Bua camocTosiTe1bHOI padoThI KOHTPOJIst
(npopabomka yuebnoeo mamepuana, | OobemM (nposepra
Ha3zBaHmue pa3iesioB u Tem pewenue 3a0ay, pegpepam, 00K1ao, B peuterus
KOHMPONbHAsL paboma, N0020mosKa K | 4dacax 3a0ay,
coaue 3auema, dK3ameHd u op.) peghepama u
op.)
1. Beenenue e [IpopaboTka yueOHOTO MaTepHuaia ¢
HCTIOJIb30BAaHUEM PECYPCOB YUIE€OHO-
METOAMYECKOT0 U UH()OPMAIIHOHHOT'O 4 YCTHBIN OTIPOC
o0ecreYeHNs JUCIUIUINHEI;
e JloaroroBka K ceMHHapam,;
e JloaroroBka K cjaye 3ayera
2. Tunel Mex4acTUuHOM | o IIpopaboTka yueOHOro MaTepuana ¢
CBsI3U B TBep)IBIX TEeJIax HCIIOJIb30BAHHUEM PECYPCOB y‘ICGHO- TecTHDO-
METOAMYECKOTO M HH()OPMAITHOHHOTO P
o0ecrieyeHus JUCIUIUINHBL; 8 BAHHC,
YCTHBIN OIIPOC
e [loaroroBka K TECTHPOBAHUIO;
e JloAroroBka K ceMHUHapaM,;
e JloaroroBka K cjiaye 3ayera
3. Meraiubl. Ousuko- e JIpopaboTka yueOHOro Marepuaia ¢ YcTHbIN
XMMHUYECKHUE METO/IbI UCIIOJIb30BAaHUEM PECYPCOB YUE€OHO- 16 orpoc,
HCCIIENOBAHUSA METOAMYECKOTO M HH)OPMAITHOHHOTO TECTHPOBAHUE,
METAJIJIOB o0ecreyeHns JUCUUIUINHBL; 3ammTa

Dopma A
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e [loaroroBka K TECTUPOBAHUIO; J1a00paTOPHBIX
e JloaroroBka Kk ceMUHapam; pabor
e IloaroroBka JjIsl 3aIIUTHI
1ab0paToOpHBIX PabdoT;
e [loaroroska k cjade 3adera
4. ITonynpOBOTHUKH. e [IpopaboTka yueOHOTO MaTepHaa ¢
MCTO JIbI UCCIICIOBAHUI HCII0JIB30BAHHUEM PECYPCOB y‘lCGHO- v o
HOJIprOBO)IHI/IKOB METOANYCCKOI'O 1 I/IH(I)OpMa]_[I/IOHHOI‘O CTHBIN
obecneyeHns JUCIUIUINHEI; orpoc,
e [loaroToBka K TECTUPOBAHUIO; 18 TeCTHpOBARHKC,
e [loaroroBka Kk ceMuHapaMm; Ha6(3)?)12111TI/2)TpaHLIx
e IloxroroBka JjIsl 3alIUTHI paGoT
71a00paTOPHBIX padoT;
e [loaroropka k crpade 3adera
5. Amop¢urbie TBepabie | o IlpopaboTka yu4eOHOro Marepuaia ¢
Tesa. MeTobl MCIIO0JIb30BAaHUEM PECYPCOB yueOHO-
HCCJICIOBAHUS METOANYECCKOI'O U HHQ)OpMaL[I/IOHHOFO 6 YCTHI)If/'I ompoc

aMOp(HBIX Te

o0ecneYeHH JUCIUILINHEI;
e [loaroroBka K ceMUHapawm;
e [Jloaroropka k crpade 3adera

6. Metoibl e [IpopaboTka yueOHOTO MaTepuaia ¢

HMCCIICAOBAHUS HCIIOJIb30BaHUEM PECypCOB y4eOHO-

KpHCTaHHquCKOﬁ METOANYECCKOI'O U HHQ)OpMaL[I/IOHHOFO

CTPYKTYpBI o0ecrieYeHnsT JUCLUILIMHEL, Tectupo-
e JloaroroBka mJis 3aIiUThI 8 BaHUE,

J1a00paTOPHBIX padoT;
e [loaroroBka Kk ceMuHapaMm;
e [loaroroBka K TECTHPOBAHUIO;
e [loaroroBka k cjpade 3adera

YCTHBIA OIIPOC

10. YYEBHO-METOJANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHHUE

Dopma A

AU CHOUIIJINHbI
a) Cnucox peKoMeHAYeMOH JINTepaTypbl
OCHOBHAA:

1. T'orrmiraiin, I'. ®u3nko-XxMMHYECKHEe OCHOBBI MaTepHanoBeieHus: YuebHoe mocodue /
Fotrmrraiin I, - 3-e u3n., (9m.) - MockBa :BMHOM. Jla6. 3nanwmii, 2015. - 403 c.: ISBN
978-5-00101-446-1. - Teker JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/539831.

2. Capuna, M. II. ®usuka TBepmgoro Tena: yyebnoe mocodbue / M. Il. Capuna. —
HoBocubupck : HoBocubupckuii rocynapcTBeHHbIH TEXHUYECKUH yHUBepcuTet, 2017. —
107 c. ISBN 978-5-7782-3319-5. TeKkcT : BNeKTPOHHBIH // DIEeKTPOHHO-
OnbIMoTeYHAs cucreMa IPR BOOKS [caiT]. URL:
http://www.iprbookshop.ru/91466.html.

3. I'yproB, B. A. ®u3uka TBepJoro Tena A WHXKEHEpOB: yuyeOHoe mocodue / B. A.
I'ypros, P. H. Ocaynenko ; nox penakuuet JI. A. Anemmna. — Mocksa : TexHocdepa,
2012. — 560 c. — ISBN 978-5-94836-327-1. — TekcT : 3JeKTPOHHBIH // DIEKTPOHHO-
OoubIroTeYHast cucreMa IPR BOOKS [caiiT]. URL:
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http://www.iprbookshop.ru/26903.html.

JOIMOJTHUTECJIbHAA

1. [TaBnos I1.B., XoxioB A. ®@. ®u3uka TBEpAOro Teja : y4eOHUK IS By30B IO HAIPABIL.
"®uzuka" / [1aBnoB IlaBen BacunbeBuu, A. @. XoxyoB. - 2-¢ u3a., nepepad. u AOI. -
Hwxnuii Hosropon : Hwkeropoa. ya-1T, 1993. - 490 c. : wi. - ISBN 5-230-03839-x (B
nep.).

2. ®omuH, [I. B. DkcnepuMeHTalbHBIE METOIbI (DU3UKH TBEPJOTO Teja : y4eOHOe
nocobue / 1. B. ®omun. — CapatoB : By3oBckoe oopazoBanue, 2017. — 185 ¢. — ISBN
2227-8397. — TekcT : 2JIEKTPOHHBIH // DneKTpoHHO-OMOMMOTeuHass cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/57258. html (nata oOpamieHus:
22.01.2021). — Pesxum mocrtyma: s apropusup. [loms3oBarencii

3. ®enoroB, A. K. ®usnueckoe marepuanoserenue. Yacts 1. dusuka TBEpIOro TENa :
yuebHoe nocodue / A. K. denoroB. — MuHnck : Beimiimas mkona, 2010. — 400 ¢. —
ISBN 978-985-06-1918-1. — Tekct : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20161.html.. —
Pexxum nocrymna: aiist aropusup. [lonb3oBareneit

4. O®wuzuka TBepaoro Ttena. CTpyKTypa TBEpIOro Tela W MarHUTHBIC SIBJICHUS
cneunpaktukym / HO. WU. ABkcentseB m np.; mox pea. A. A. Kammenscona, I'. C.
Kpunuuka. - Mocksa : MI'Y, 1982. - 304 c. : ui.

y'leﬁHO-MeTOJII/I‘leCKaH:

1. Meronuyeckue yKazaHWs 1O  BBINOJHEHHIO JaOOpaTopHbIX pabor 1o  (usmke
KOHJCHCHPOBAHHOTO COCTOSIHHS BemiecTBa (pu3uke TBepAoro Tena, (GU3NIeCKuM CBOMCTBAM
TBEPABIX TeN) IS CTyACHTOB OakanaBpuara u cnernuanuteta / JI. H. Boctpernosa, B. B.
Peiov, A. A.ConoBseB; VYal'VY, MHDPDBT. - Vuesuwosck: Yul'V, 2019.
http://lib.ulsu.ru/MegaPro/Download/MObject/6757.

2. Meroauyeckne YyKa3aHHS JUISI CAMOCTOSITENIbHOW paboOTBl CTYJEHTOB IO JUCIUIUINHE
«DU3UKO-XUMUYECKHE METOABl KOHTPOJII M aHalu3a MaTepuanoB» Uil CTYAECHTOB
OakanmaBpumata Bcex ¢opM  OOydeHHs  HampaBieHus  moarotoBku:  22.03.01
«MatepuanoBeseHie M TexHonoruu marepuainon» / A.A. ConosweB; Yul'yY, UODBT. -
Yesraosck : Yal'V, 2019. http:/lib.ulsu.ru/MegaPro/Download/MObject/

COoracoBaHoO:
r i fl g £ d i

JTOTHOCTE COTPY AHNK -.::..-. TR .-i_ EKH DHC

0) IIporpammHoe obecneyeHue:

e OC Aupt Pabouas cranmus 8;
e Moii opuc cTaHIapTHHIMN.

B) IIpodeccnonanbHbie 02361 JAHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC CUCTEMBbI:

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. Hudposoit obpazoBarenbHbiii pecypc I[PRsmart : snexTpoHHO-OMOIMOTEYHAS
cucrema : cait / OOO Kommanus «Ai ITu Ap Memma». - Capatos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: Uist 3aperucTpHUp. IMojib3oBaTeneit. - Tekcr :
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JJIEKTPOHHBIN.

1.2. O6pazoparensuas miathopma FOPAMT : o6pasoBaTenbHbIil pecype, 2EKTPOHHAS
6ubmmoteka : caiit / OO0 DnekrponHoe u3garebero «FOPAUT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum goctyrma: 1jst 3aperucTpup. moab30Bareiei. - TEKCT : JIIeKTPOHHBIN.

1.3. ba3a nannbpIx «2nexkTpoHHas oubnmuoreka Texaudaeckoro BY3a (ObC «KoHcynbranT
CTYJICHTa») : JEKTPOHHO-OubOInoTeunas cucrema : cadt / OO0 «llomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnocrtyma: mis
3apPETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpada. DJICKTPOHHAS MEIUIIMHCKAs OnOIMoTeKa : 0a3a JaHHbBIX : CalT /
O0OO «Bepicmag miKojJa OpraHu3allud M YOPaBIEHUS 3ApaBoOXpaHeHueM-KoMIiuiekcHbIN
MEIUIUHCKUI KoHcanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: JUUIs 3apETUCTPUP. ToIb30BaTeneld. — TeKCT : 3eKTPOHHBIH.

1.5. Bonpmas MeguiuHcKas OUOIMOTeKa : JICKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CauT /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNEH. — TEKCT : 3JIEKTPOHHBIN.

1.6. OBC Jlanp : 3nekTpoHHO-OMOMMOTEeyHast cuctema : cakt / OO0 DBC «JlaHb». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum moctyma: ajist 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. 9BC Znanium.com :371€KTpOHHO-OMOIMOTEYHas cuctema : cait / OO0 «3HaHnym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum goctyma : i 3aperucTpup.
HOJIb30BaTeNeh. - TeKCT : 3IeKTPOHHBIH.

2. KoncyabTanTllmioc [DnexkTpoHHBIH pecypc]: cipaBouHas npaBoBas cucrema. / OO0
«Koncynprant [Imrocy - Onextpon.nas. - Mocksa :KoncynbsrantlIntoc, [2023].

3. ba3bl JaHHBIX EPHOAUYECKUX U3TAHMIA:

3.1. eLIBRARY.RU: nayunas snekrponHas Oubmuoteka : cailt / OOO «Hayunas
OnexTponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum moctyma :
JUISl aBTOPH3. MOJIb30BaTenel. — TEeKCT : 3JIEKTPOHHBII

3.2. DnexTponHas Oubnmoreka «M3garenbckoro noma «I pedennukoB» (Grebinnikon) :
anekTpoHHass Oubmmoreka / OOO W] «I'peGennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum gocTyma : s aBTOPU3. MOJIB30BaTEINEH.
— TexcrT : 37eKTPOHHBIN.

4. ®enepanbHasi rocyaapcrBeHHasi nHgopmanuonnasi cucrema «HamnmonaabHas
3JIeKTPOHHAsI 0MOJIMOTEeKa»: dNIeKTpoHHas Oubnunoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pexxum noctyna : s mosbp3oBaTeneil HaydHou OubmmoTeku. — Teker :
AJIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: denepanbublit mopran / yupeautens OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2neKTpOHHBIH.

6. DuaexkTpoHHass OubamoreyHass cucrema Yal'V : moaynb «OneKTpoHHas
6ubnmuoTexa» ABUC  Mera-IIPO / OOO  «/[ata DOxcmpecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexwum goctyma : uIs mojib30BaTesieii HayqYHOH OHOTHOTEKH. —
TekcT : 3MeKTPOHHBIN.
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3. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

Aynutopuu sl TPOBEACHUS JIEKIMM W CEMUHAPCKUX 3aHATUM, JUIsl TPOBEICHUS
TEKYIIErO0 KOHTPOJS M MPOMEKYTOYHOM aTTecTaly, TPYNIIOBBIX M HUHAWBUIYaJIbHBIX
KOHCYJIbTALIUM.

AyIUTOpUH YKOMIUICKTOBAaHbI ~CIEIUAIM3UPOBAHHONW MeOeablo, Y4eOHOW JTOCKOM.
Aynuropun i TPOBEACHHS JEKIUN 00OPYJOBaHBI MYJIBTUMEIUWHBIM O000OpYHAOBaHUEM IS
npenocraBineHuss uHGopMmanuu Oonbiioil ayautopuu. IlomemieHuss [JIs CaMOCTOSITENBHOMN
paboThl OCHAIICHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO TOJKIIOUEHHUS] K CETH
«HTepHeT» M obecredyeHrneM JAO0CTyNa K SJIEKTPOHHOM HH(OpMaIMOHHO-00pa3oBaTeIbHON
cpenie, IEKTPOHHO-ONOIMOTEUHOM CUCTEME.

s mpoBeneHust 1a0OPaTOPHBIX 3aHATUN HCIIONB3YETCS] MOMYJBHBIM Y4eOHBIH KOMILIEKC
MYK-TT1 «®U3UKA TBEPAOI'O TEJIA»

Hasna4denmue

Mopyneubiii  yueOHblid  kommiekc MVYK-TT1  mnpeanazHaueH s TPOBEACHHS
71a00paTOPHOTO MPAKTUKYMa MO (PU3UKE B BHICIIUX U CPETHUX YUEOHBIX 3aBEIACHHUSIX.

Komruiekc mo3BosisieT mpoBOAUTH CIICIYIOIINE JIa0OpaTOpHbIE PAOOTHI:

— OnpeneneHue MHUPUHBI 3alIPEIIEHHON 30HbI OJIYIIPOBOJHUKA,

— DJIEKTPONPOBOAHOCTD MOTYIPOBOTHUKOB;

— DIEKTPONPOBOIHOCTh METAJIOB;

— CBoMicTBa p-n Mepexo/a;

— IIpo6oii p-n nepexona;

— KOHTaKT MEeTAJT-MTOTyIPOBOIHHK;

— Dddext Xomna.

KoMniekT mocTaBku

— AMnepmerp-BoabT™MeTp AB1 1 miT.

— I'enepaTtop mHOroynkunonanpubiii I'H4 1 mr.

— Crenp ¢ oobektramu uccnenopanus C3-TTO1 1 mt.

— Crenp ¢ oobexktamu ucciaegosanust C3-9X01 1 mrr.

— CoenuHuTenbHble MpoBoaa AnuHOK 60 cM (mrekepa 1111-6, 1114) 8 mT.
— Texnnueckoe onucanue 1 mr.

— Kpatkoe metoanueckoe odecnieuenne 1 CD-ROM

4. CIHEHUAJIBHBIE YCJIOBUSA 1JISd OBYYAIOLUXCS C OTPAHUYEHHBIMH
BO3MOXHOCTAMHU 310POBbSA

B cnyyae HeE0OXOOUMOCTH, OOydYaroOUIMMCS M3 4YHCIAa JIMI C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHHIO OOYYaloOLIerocsi) MOTYT MpeiaraTbCsi OJHH U3
CIIEAYIOIIMX BapUaHTOB BOCHPHUATHS HHGOPMAIMK C YYETOM MX HWHAMBUIYAJIbHBIX
NcUX0(U3NUECKUX 0OCOOEHHOCTEMH:

— IS JMI] C HapyIIEHUSIMH 3pEHMs: B TEe4YaTHOH (opMe YBEIWYEHHBIM IIPU(PTOM; B
dbopMe 3JIEKTPOHHOIO JOKyMeHTa; B (opme ayauodaiina (mepeBoj y4eOHbIX MaTepuUajoB B
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MHUHHCTEpPCTBO HAYKHU U BhICIIEro oOpa3oBanus PO
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

® - Pabouast nporpamMma JUCLUIUINHBI

aynuodopmar); B mevaTtHoW ¢opme Ha s3bike bpaiins; MHIUBUAYadbHBIE KOHCYJBTAIIMUA C
NpUBJICUYCHUEM TH(IOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 3aaHUsI U KOHCYJIbTALUY;

— s JMIl C HApYUICHUsSMHU ciyxa: B medaTHoH (opme; B (opme 3JIeKTPOHHOTO
JOKYMCHTA, BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIUBUAYAJIbHBIC KOHCYJIbTAllUN C IPUBJICUCHUCM
CYpIIOTIEPEBOUMKA; WHANBUYAIbHbIC 3a]JaHHUS U KOHCYJIbTAIINY;

— JI JMI ¢ HAPYHWICHUAMH OIIOPHO-ABHUIATCIBHOI'O ariapara: B ne4yaTHou (bopMe; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiina, WHIUBUAYyalTbHBIC 3adaHUS U

KOHCYJIbTAllUuH.
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