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HaHOT€XHOHOFI/II/I, MaTCpraJIOBCACHUC U MCXaHHKa

(mporokou 3acenanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocCBOEHUS AMCHUIUIMHBI — (OPMHUPOBAHHME Yy BBINIYCKHUKA KOMIICTCHLIMH B
npo¢ecCHOHATIBHON 00JIaCTH € HMCIIOJIb30BAaHHMEM COBPEMEHHBIX MPEACTaBICHUN O Marepuagax B
TBEPJIOM M KHJIKOM COCTOSIHUSX U M3MEHEHUH UX (PU3NUYECKUX CBOMCTB MPHU Pa3IUYHBIX BHEIIHUX
YCIIOBHSIX.

2. Mecro nucuumiauHbl B cTpykrype OIIOII BO

JIMCUMIUTMHBL M TMPAKTUKA, HA OCBOGHUU KOTOpPBIX Oasupyercss MaHHas JUCIUILIMHA!
MeTtoauka MOCTaHOBKH U MPOBeIeHHs dKcriepuMenTa. Mcropus u punocodus nayku

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenuiectyrouiee: [loaroroska k caaue u craua rocyJapCTBEHHOr 0 Sk3aMeHa. [loaroroska HayqHo-
KBaJTM(UKAIIMOHHOM paboThI (IMccepTalii) Ha COMCKAaHUE YYCHOM CTETeHU KaHuaaTa

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

®opmupyeMbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTHKEHUSI I[lnanupyemble pe3y/abTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0yueHust
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBAHUE)
OIIK- 1 cmocoOHOCTBIO - 3HaTh: GU3HYECKUE OCHOBHI CO3/TaHMS
CaMOCTOSITEIILHO MPOMBIIIICHHOM TEXHOJIOTHH
OCYHIECTBJISATh  HAy4YHO- MOJIYYCHUS MaTepuajioB c
HCCIIEI0BATEIbCKYIO OTIpEeJICJICHHBIMHU CBONCTBAMU
JIEeATEIIbHOCTh B YMeTb: CaMOCTOATEJILHO
COOTBETCTBYIOIIEH OCYIIECTBIISATh Hay4HO-
npodeccnoHanbHOM UCCJIEI0BATENLCKYIO JESITENbHOCTh B
obnactu c COOTBETCTBUM  C  HaIpaBJICHHUEM
HCIIO0JIb30BaHUEM VCCJIEIOBAHMS
COBPEMEHHBIX  METOJIOB Bnagets: MH(POPMAITUOHHO-
HcCIeA0BaHus u KOMMYHUKAIIMOHHBIMH
MH(POPMAIIMOHHO- TEXHOJIOTHSIMU UM COBPEMEHHBIMHU
KOMMYHHUKAIIMOHHBIX METOJIaMH MCCJIEI0OBAHUS
TEXHOJIOTHH
TOTOBHOCTh  MPOBOJUTH - 3HaTh: TEOPETHUYECKUE u
TEOPETHUECKUE u SKCTIIEPUMEHTAJIbHBIE  CBEJEHUA O
AKCIEPUMEHTAJIbHbIE ¢u3nueckoil  mpuUpoae  CBOWCTB
HCCIe0OBaHUS METaJIOB u ux CILJIaBOB,
busnueckoit MIPUPOIBI HEOPraHUYECKHUX U OpPraHUYEeCKUX
CBOWCTB METaNIOB W WX COCTMHEHUH, KaK B TBEPJOM, TaK U B
CILJIAaBOB, aMOp(HBIX, aMop(HOM COCTOSTHUU B 3aBUCHMOCTH
HEOPTaHUYECKUX u OT WX XHMHYECKOTO, H30TOIMHOTO
OpraHUYECKUX BEIIECTB B COCTaBa, TEMNEPATYPHI U JABICHUS
TBEPIOM U KHJIKOM YMeTb: TPHUMEHSITh COBpPEMEHHBIE
cocrostauu (ITK-1) TEOPETHUUECKUE u
OKCTICPUMEHTAJIbHBIE ~ CBEJCHUS O
npupojie u CBOMCTBax
KOHJICHCUPOBAHHBIX CUCTEM B
npoecCHOHABHOM eI TENbHOCTH
BraneTs: HaBBIKAMH HMCTIOIB30BaHUS
COBPEMEHHOI'0 HCCJEI0BATEIbCKOrO




dopmupyeMbie U
KOHTPOJINpYyeMble
KOMIETeHIHH
(K01 1 HAMMEHOBAHUE)

HNuaaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HAUMEHOBAHME)

I[lnannpyemble pe3y/ibTaThl
o0y4eHust

o0opynoBaHusi I TOJYYEHHUS

SKCIIEPUMEHTAJIBHBIX  JAaHHBIX 11O
TEMAaTHUKE MCCIIEIOBAHUS

CIOCOOHOCTh - 3HaTh: COBPEMEHHBIE METO/IbI
pa3pabaThiBaTh UCCIIEI0BAHMS BEILECTB B
MaTeMaTHYECKUE MOJEIN KOHJICHCUPOBAaHHOM COCTOSIHUH

HMOCTPOCHUA (azoBbIx YMeThb: pa3pabaThiBaTh TEXHHYECKUE
AuarpaMMm - COCTOSAHMA U WIA TEXHOJOTMYECKUE NPUIOKECHUS
NPOTHO3NPOBAHUA Ha OCHOBE COBPEMEHHBIX
M3MCHCHUs  PU3HYCCKUX NIPEACTABICHUNM O MaTrepuajlax B
CBOWCTB KOHJICHCUPOBAHHOM COCTOSIHUM

KOHACHCHPOBaHHEIX Bnagers: HaBbIKAMU
BCHICCTB B 3aBHCHMOCTH OT IPOTHO3UPOBAHHUS U3MEHEHUS
BHCIIHMX  YCJIOBHH  MX busmueckux CBOMCTB
Haxoxenust (IIK-3) KOHJICHCUPOBAHHBIX  BEILIECTB B

3aBUCUMOCTH OT BHCIIHHX yCJIOBI/If/'I
HNX HaXOXACHHUA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

Bun . KOHTPOJIA
Monayab . HaumeHoBaHue TeM 3aHATHI HNuTepakTusb,
(pasnen) y4eOHol (yaebHoii paBoTbI) Cemectp | O0beM, 4.| Baniabl u. (HauMeHOBaHUe
padoThI OLIEHOYHOI'0
cpeacrsa)
Tema 1 Tema B |Jlek 1.1 MexaTroMHble  B3aUMOJEHCTBUA U 4 2 - 2 CobecenoBanue
KPUCTAJUTNIECK KJIACCU(UKALIUS TBEPBIX TEI.
OM U CP 1.2 CoBpeMeHHbIE MaTepHallbl Ha OCHOBE 16
amoppHOM MeTaJua; KPHUCTAJLIBI, HAHOKPHCTAJLIBI,
COCTOSIHUH Jlex 1.3 CtpykTypa TBepIbIX Tel 4 1 - - CobecenoBanne
1.4 Mexanu4ecKkue CBOMCTBA METAJIJIOB
CP 16
Tema 2 Teopus | JIex 2.1 TemoBbIE CBOMCTBAa TBEPIBIX TEJ. 3OHBI 4 2 - 2 CobecenoBanne
KOHJICHCHPOBaH| Bbpunmtoona. TemnoeMKocTh KpHCTauia o
HOTO DUHINTEHHY. Pacripenencuue Bboze- 16
COCTOSIHUS OnHmreiina.  PonoHbl.  Teopus  JlebGast.
Jlex 2.3 TepMOMarHuTHbIE U TEPMOAIIEKTPUUECKHUE 4 1 - 2 CobecenoBanue
J1a6 sierus. TepmodJIC. Dddext Xomma. Dddexr 2
Cp [lenbThe. 16
2.4 ®du3nYecKre OCHOBBI METOJIOB
WCCIIEIOBAHUS CTPYKTYPBI TBEPJIBIX TEI, UX
BO3MOYKHOCTH
DK3aMeH 4 36 - -
Hroro: 108




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Ucnonw3yercss wHTepakTHBHas8 W WH(opManmoHHas TtexHosorus (Jlekumss — Oecema ¢
WCIIOJIb30BaHUEM MPE3CHTAIMN), a TAaKXKe TPAAWIIMOHHAS TEXHOJIOTHs (J1abopaTopHOE 3aHSATHE U
NPaKTUYECKOE 3aHSITHE).

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

[{enn, mocTaBIIEHHBIE IPU U3YYEHUU KYypCa, JOCTUTAKOTCS 3a CYET KOMIUIEKCHOIO MOJAX0/a K
00y4YEHHIO CTYJIEHTOB, OCHOBAHHOT'O Ha COYETaHUU TEOPETUUYECKOTO Kypca, MPAKTUYECKUX 3aHITUH,
1a00paTOPHBIX 3aHATUN U CAMOCTOATENILHON MTO3HABATEILHOMN JACSATEIHbHOCTU CTY/ICHTOB.

N3yueHue TEOpPETUUYECKOIO Kypca MPOBOJUTCS B CHEUHUAIU3UPOBAHHBIX JIEKIIMOHHBIX
ayJAUTOPHUSAX C HKCIOJb30BAHUEM BHJICOTEXHUKH, MO3BOJSIOUIENH TPAHCIMPOBATH YEPE3 MOHHUTOP
PUCYHKH, CXEMBbI, MOJIENIH, KOTOPbIE B 3HAYUTEILHOM CTENEHH 00JIerdyatoT MOHMMaHHuEe Kypca.

NunuBuyanbHas caMOCTOSTEIbHAS TO3HABATEbHAS IECSITEIBHOCTD CTYJAECHTOB 3aKJIK0YaeTCs
B Moadope auTepaTypbl IO paszienaM Kypca M ee u3ydeHuu. llpu 3TOM mpemaycMOTpeHbI
VH/IUBUAYAJIbHBIE W TPYNIIOBBIE KOHCYJIbTAllMM MO HM3Yy4aeMbIM paszjenaM Kypca. B pesynbrate
W3YYEHUS JaHHOW JUCHMILTUHBI CTYJEHTHI JOJKHBI MPUOPECTH 3HAHUS, YMEHUS U OIpeIeICHHbIN
OTIBIT, HEOOXOUMBIE JUIsl Oy MyIIeld HHKCHEPHOU e TCIIbHOCTH.



7. OneHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa koHTpompyemoi

HaumenoBanue
Cemectp KOMMeTeHIUN (UJIU ee
OLIEHOYHOI0 Cpe/CTBA
YacTH)

OIlK-1 Cobecedosanue no meme 1 6onpocwt 1-5

no meme 2 sonpocwl 5-10

Jloknao
IK-1 Bonpocut k 3auemy Ne5-12

Cobecedosanue no meme I eonpocwr 6-11
no meme 2 sonpocwl 1-5

IK-3 Cobecedosanue no meme 1 6onpocwt 1-5
no meme 2 eonpocwi 1-5

Jloknao

7.2. TunoBble 3aJaHUs] U1 HHbIE MAaTePUAJIbl, HEO0XOAMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. CobGecenoBanue

wn

~

10.

11.

(HaumeHoBaHUe OYEHOUHO20 CPedCmea)

Tema 1. Tes1a B KPUCTALIIMYECKOM U AMOP(HOM COCTOSTHUM

Bonpocsl 111 npopadoTkn

Mesxaromubie B3aumoneirictBus (Tumbl MexaTOMHBIX cBsizeld B TBepAbIX Tenax (Ban-mep-
BaanbcoBa cBsI3b, MOHHAsI CBSA3b, KOBAJEHTHAsl CBS3b, METAJUIMYECKAs CBS3b, BOJOPOAHAS
CBSI3b)

CTpyKTypa BEIIECTB C HEHANPABJICHHBIM 1 HAINPaBJICHHBIM B3aUMO/ICHCTBUEM
Knaccudukanus TBEpIbIX TEI.

Metoasl ompeneneHuss aTOMHON CTPYKTYPBI TBEPJbIX TeN (JIEKTPOHHAS MHUKPOCKOMHS M
PEHTTEHOCTPYKTYPHBIN aHAIN3).

CoBpeMeHHBIE  MaTepHallbl Ha  OCHOBE  MeTajla:  KPHUCTAJIbI, HAHOKPHCTAJLIHI,
KBa3UKPUCTAILIBI, aMOP(HBIE CILIABHI.

MexaHnu4yeckre CBOMCTBA METAJUIOB: IJIACTUYHOCTb, TBEPJOCTh, YCTAIOCTb, HANPSHKEHUE,
nedopMariusi, KpUBbIe HATPY>KEHUSI.

®u3nyecKue CBOKMCTBA TBEPIBIX TEN: TEIJIONPOBOJIHOCTD, TEMIOBOE PACIIUPEHUE.

Uto Ha3bIBaeTCAd  TEIUIOEMKOCTBIO  TEJd, YAEIBHOW  TEIUIOEMKOCTBIO,  MOJSPHOM
TETJIOEMKOCTHI0? DOPMYITBI U €IUHUIIBI U3MEPEHUS, BRIPAKAIOIINE TEMIIOEMKOCTb, YACIbHYIO
TEIUIOEMKOCTb, MOJIIPHYIO TEIUIOEMKOCTb.

®opmysia CBA3M MOJPHOM TEIJIOEMKOCTH TP TOCTOSHHOM JAaBJIE€HHM C MOJSIPHOM
TEMIOEMKOCTBIO TIPU TTOCTOSTHHOM 00BEME ISl TeT B TBEPAOM COCTOSIHHH, YTO OHA BBIpAXKAeT?
OT 4ero 3aBUCHUT TEIUIOEMKOCTH BelllecTBa?

Chopmynupyiite 3akon iononra u Iltu. M3o0pasure rpaduk 3aBUCHMOCTH MOJSIPHOMI
TEIJIOEMKOCTH M€ OT TEeMIIepaTyphl, Ha KaKOM Yy4acTKe TpaduKa BBITIOJHIETCS 3aKOH
Hrononra u IItu? Yemy paBHa, cornacHo 3akoHy Jltononra u Iltu MonsipHas TENMIOEMKOCTb
XUMHYECKHUX MPOCTHIX BENIECTB B KPUCTAIIINYECKOM COCTOSTHUM?

Uro Ttakoe temmeparypa [ebas? Kak omnpenensiercs MomsipHas TEMIOEMKOCTh TIpU
TeMIlepaTypax BbIlle Temmeparypbl Jlebas 1 XUMHYECKH CJIOXKHBIX BEIIECTB B
KPUCTAJUTMYECKOM COCTOSTHUU?



Kpurepun onenkn:

- «3a4TEHO» BBICTABIISAETCS CTYJEHTY, €CIIM CTYJCHT Jall IOJIHbIC HCUEPIIBIBAIOIINE OTBETHI Ha
3 BoIlpoca UJIU €CJIM CTYAEHT J1ajl NOJIHbIE MCUEPIBIBAIOIINE OTBETH Ha 2 BOIIPOCA MJIM OTBETUI Ha
TPU BONPOCaA C HEOOIBIIMMH 3aME4aHUSAMU (HE CYLIECTBEHHBIMU 3aMEUaHUSIMM);

- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM CTYACHT OaJl MOJHBIN I/IC‘IepHBIBaIOH_[I/Iﬁ OTBCT
TOJIbKO Ha OJIMH WJIM Ha JIBA BOIIPOCA C CYLIECTBEHHBIMHU 3aMEUaHUSIMU

Tema 2. Teopusi KOHIEHCHPOBAHHOIO COCTOSTHUS
Bonpocsl 11 npopadoTkn

[Tpsimast u oOpaTHas pelIeTKy KpucTasia.

3onbl bpuitosHa.

TermnoeMKoCTh KpUCTalia Mo DUHIITECHHY.
Pacnipenenenue bose-OitHirelina.

DOHOHBI.

Teopus Jlebas.

Pacnipenenenne ®@epmu-Jlupaka.

DHEepreTu4ecKue 30HbI JIEKTPOHOB B KPUCTAJLIE.
JMdIeKTpUKY, METaJUTbl ¥ MOJTYIPOBOAHUKHU. Y poBeHb DepMu.
TepMOMarHuTHbBIE U TEPMOIICKTPUUCCKUE SIBJICHMUS.
TepmoDAC. Db dext [lenpThe.

Dddext Xomna.

CoNoOA~WNE

[ S
N e o

Kpurepun onenku:

- «3a4TEHO» BBICTABIISETCS CTYJCHTY, €CIIM CTYACHT Jajl MOJIHbIE MCUEPIIBIBAIOLINE OTBETHI HA
3 BoIlpoca UM €CNIM CTYAEHT J1ajl MOJHbIE MCUEPIIBIBAIOIIME OTBETHI HA 2 BOMpOCa WM OTBETUI Ha
TPU BONpPOCa C HEOOIBIIMMH 3aMEUaHUSAMU (HE CYLIECTBEHHBIMU 3aMEUaHUSIMMU);

- «HE 3a4TE€HO)» BBICTABIISAETCS CTY/ACHTY, €CIIM CTYACHT JaJl MOJIHbII HCUYEPIBIBAIOLIUI OTBET
TOJIBKO Ha OJJMH WJIM Ha JIBa BOMPOCA C CYIECTBEHHBIMU 3aMEUaHUSIMU

Tembl q10KI210B:

®u3nyeckue OCHOBBI METOJIOB MCCIIE0BaHUS CTPYKTYPhl TBEPABIX TEJ, UX BO3MOYKHOCTH.
ONEKTPOHHAs IPOCBEYMBAIOIIAS] MUKPOCKOIIHS.

Cxkanupyroniast 3J1€KTpOHHAsT MUKPOCKOIIHSI.

ATOMHO-CHIJIOBas MUKPOCKOIIHS.

Mertannorpadus, KoHQOKaIbHAs MUKPOCKOIIHS.

OCHOBBI PEHTI€HOCTPYKTYPHOT'O U PEHTT€HO()a30BOI0 aHAIN3A.

CrniekTpocKkonusi: peHTT€HOBCKas, yiabTpaduoneToBas, OnTudeckas, 3J1eKTpOHHas.
AKycTH4ecKasi SMUCCHUs, BHYTPEHHEE TPEHHUE.

HuddepenunanpHas CKaHUPYIOLIas KaTOPUMETPHSL.

©CoNoa~wWNE

Kpurepun oueHku aokjiaaa:

«3aYTEHO» - TOJATOTOBJIEHA MPE3EHTAIMs] U CIIENaHO YCTHOE COOOIIEHHE, /1€ PACKPBITHI:
OCOOEHHOCTH KOHCTPYKLMU W KOMIUIEKTAllMM Npubopa, BO3MOXKHOCTH Npudopa, ¢uznyeckue
IPUHIUIBI, 3aJI0’)KEHHbIE B OCHOBY METOJIUKH MPOBEJEHHs U3MEPEHUI Ha mpubdope, TpeOoBaHUS K
obpasiam.

«HE 3aYTeHO» - HEe MOJTrOTOBJEHA IpE3eHTAlUs] M He CIEJaHO YCTHOE COOOIIeHHE WU
co00I1leHNE HEe PaCKPBIBAET U MOJOBUHBI TPEOOBAHUMN, PEIBSIBISIEMBIX K KPUTEPHIO «3aYTEHOY.



7.3. OneHo4Hble cpeacTBa AJs NPOMEKYTOYHOH aTTecTallMd IO HMTOraM OCBOCHHUS
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Kypc 4
Ne /i Bonpockl k 3k3aMeHy
1 Tunel XMMHYECKHX CBs3ed M uxX npupona. CTpyKTypa BEUIECTB C HEHAIIPaBJICHHBIM|
B3aUMOJICHCTBUEM

Konebanusi OIHOMEPHONI MOHOATOMHOHM IeMOYKHM aToMOB. OmHOMEpHbIE KoyeOaHUs
2  |OOHOPOJNHOW CTpPYyHBI. [apMoHWYEecKOoe MNPUOIMKEHHE. YTIpPYrue BOJHBI CMEIICHUN
aTOMOB. DOHOHBI.

3 [TemmmoemkocTs TBepABIX Teil. [Ipubmmkenue DitHinTeliHa u [{ebas

4 |9nexTpOoHHAas TEMJIOEMKOCTb U €€ 3aBUCUMOCTb OT TEMIIEPATYPhI

5 AHrapMOHN3M Kojebanuii aromoB. CBs3b KOO(QQUIMEHTAa TEMJIOBOIO PACIIUPEHHS C
K02 PHUIIMEHTOM aHTapMOHU3MA

6 [TermmompoBOTHOCTH TBEPABIX Tel. 3aK0H Dypne

7

8

9

MexaHnuecKue CBOCTBa TBEPAbIX Tell

DJIeKTPOHHAs IPOCBEYMBAIOIIAST MUKPOCKOITHSI.

CKaHUPYIOMIAs DJIEKTPOHHASI MUKPOCKOIHSL.

10 |ATOMHO-CHIIOBasi MUKPOCKOIIHS.

11 |Meramnorpadusi, KoHQOKAIbHAS MHUKPOCKOITHSI.

12 |OCHOBBI PEHTI€HOCTPYKTYPHOTO ¥ PEHTTEHO(A30BOT0 aHAIN3A.

13 |CnekTpockomnusi: peHTT€HOBCKasl, yabTparoIeTOBasl, ONTUYECKAs, JJICKTPOHHAS.

14 |[AkycTuueckas sMuccUsl, BHYTPEHHEE TPEHUE

15 |IuddepennmanpHas ckaHUpyOLas KaJTOPUMETPUs

CoBpeMeHHblE MaTepuajabl Ha ocHoBe MeTamna. Kpucramiel. HaHokpuctamisl.

16 KBasukpucraisl. AMOp@HBIE CIUIABbI.

17 MexaHnueckue CBONCTBA METAJUIOB: IUNIACTUYHOCTD, TBEPAOCTS, yeTanocTs. Hanpskenue,
nedopMarusi, KpUBbIe Harpy>KEHUSI.

18 Knaccudukanus nedekroB M0 TeOMETPUYECKUM MpHU3HAKaM: TOYEYHbIE, JHHEHHbIE,

[JIOCKHE, OObEMHBIE.

19 |KpaeBble u BUHTOBBIE AHCIOKauu. CBOMCTBA JUCIOKAIINN.

20 |Hucknunanyu. CBOMCTBA TUCKIMHAITUH.

21 (DHEPreTUYeCKUEe 30HbI JJIEKTPOHOB B KpHUCTauie. JIMANEKTpUKH, MeTalibl |
[1OJIYIIPOBOJHUKHU. YpoBeHb Depmu.

TepmMoMarauTHele U TepMmodsekTpudeckue ssieHus. TepmodC. Dddexkr Xosmna.
Dddexr IlenpThe.

22

7.3.2. Kputepuu U HOPMbI OLEHKH

®opma
NpOBe/leHus!
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arrecTaluu
4 DK3aMeH COTITUIHOY Jlan mosiHbIe UCYEPIBIBAIOIINE OTBETHI Ha 3
YCTHO BOIIpoca B Ousere




«XOpouo» I[an IMMOJIHBIC NCYCPIIBIBAIOIIUE OTBCTHI HA 2
BOIIpocCa, a TpeTI/Iﬁ C 3aMCYaHUsIMU HJIN BCC
TpHU C HE CYIIICCTBCHHBIMHU 3aMCUaHUSAMUN

«ynosnerBopute | /lan monHbIA pa3BepHYThI oTBeT Ha |
JIBHO» BOIIPOC M3 TpeX a Ha OCTAIbHBIE C
3aME4YaHUSIMU

«HeyznosneTBop | He mokazan 3HaHMsT HU 1O OJHOMY H3
UTEIIHLHO BOIIPOCOB




8. YueOHO-MeTOAMYeCcKOEe U MH(OPMAITMOHHOE o0ecieYeHne JUCHMIITIMHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJi0BOK) I'oa m3panua ouoamoreke /
n/n MeTOoIN4YecKoe nmocodue,
HaumeHoBanue
NPAaKTHKYM, JP.) 3EC
1 Kynbkos B.I'. ®du3uKa KOHJICHCHPOBAHHOTO COCTOSIHUS | Y4ueOHOoe mocooue 2017 OBbC «Jlaupy»
B DJIEKTPOTEXHUYECKOM
MaTepUaIOBEICHUN
2 denoros A. K., ®dusunyeckoe matepuanoeaeHue Y. 3. Y4yebHoe mocodue
9bC «IPR
Annnk B. M., Matepuasbl SHEPreTUKHU U 2015
books»
Tusanos M. C. 9HEeprocOepeKeHMs
8.2. lonotHuTEIBHAS JIATEPATYPa
KosnuectBo B
Tun (yueOHHMK, ydeOHOE .
HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) I'op u3panus onodmorexe /
n/n MeTOoAnYecKoe mocoome,
HaumeHoBanue
NMPaKTHUKYM, IP.) 3EC
1 | Maryxun B. JI,, ®du3nKa TBEpAOTo Tena YuebHoe nocobue 2010 9BC «Jlanb»
Epmaxkos B. JI.
2 | Enuganos I'. . @du3nKa TBEpPAOTO Tea VYuebHoe nocobue 2011 9BC «Jlanb»
3 | Pazymonckas 1. B. dwu3nka TBEPIOTO Tela Y4eOHoe mocobue 2011 9BC «IPR
books»
4 | Pymsnnes A. B. BBenenne B Gu3nKy KOHACHCUPOBAHHOTO | Y4UeOHOE rmocoome 2012 3BC «IPR
COCTOSTHUSI BEIIECTBA booksy
5 |T'yproBB. A., dusnka TBEPAOTro Teja Il HHKEHEPOB VYyebnoe mocobue 2012 9BC «IPR
Ocaynenko P. H. books»




8.3. Ilepeuennr mpodeccHOHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— I'ypros, B. A., Ocayienko, P. H, ®u3nka TBEepI0ro Tena a1 UHKEHEPOB [ DIEKTPOHHBIN

pecypc]: Yueb. nmocodue / B. A. I'ypros, P. H. Ocaynenko. — Mocksa, 2007. — 300 c. - Pexum
nocryna: http://dssp.petrsu.ru/p/tutorial/ftt/index.htm

8.4. IlepeyeHb MPOrpaMMHOI0 obecnedyeHus

Ne Hanmenosamie IO PexkBU3UTHI noronsgpa
n/n (n1ata, HOMep, CPOK JelCTBHS)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JecTBHS - GECCPOUHO
2 | Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBus - 0eCCPOUHO

8.5. Onucanne MaTepHaJIbHO-TEXHUYECKOM

06pa3OBaTean0r0 npouecca mo TMCHUMIIJINHE

0a3pl, HeOOXOAUMOM /ISl OCYLIeCTBJICHHUS

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHii, MACTEPCKUX U
Ap. 00bEKTOB /IJIs1 IPOBEAeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHBIX 3aHATHIA,
MOMeIeHU 1JIs1 CAMOCTOATEIbHOMI
paboThl o0yyaommxcs (HoMep ayJAUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBAHMA

Crneunanu3upoBaHHas 1abopaTopust

[-434

Crosibl y4eHHUYECKHE JIBYXMECTHBIE, CTOJI
MIPErno/1aBaTeNbCKuM, CTYJIbA, CTOJ
1a00paTOpPHBIi, Jl0cKa ayuTOpHAas
(MenoBasi), MPOEKTOP, IKpaH, aKyCTUYECKas
CHUCTEMa, KOMIIBIOTEp IpernojaBaTelis,
kadepa, MPOEKIIMOHHBIHN KpaH, IPOEKTOD,
yCTaHOBKa JUISt UCCJIEJIOBAHMUS
3aBUCHUMOCTH CONPOTHUBIICHUSA
MOJIYIPOBOJIHUKOB TEeMIIepaTyphl,
YCTaHOBKa JUTSt MCCIIEI0BAHMS
TeMIepaTypHOu 3aBUCUMOCTH
IJEKTPOCONIPOTUBIIEHUS METaJUIOB,
YCTaHOBKA JUIsl HMCCIEAOBAHUS YAEIbHOU
TEIUIOEMKOCTH  METOJOM  OXJIAKICHMS,
yCTaHOBKa JUISt ornpezeneHus
kod¢pdunmenta tepmoI/C KOHTAKTHBIM
METOJIOM, YCTaHOBKa [UIsl OIpeIeeHHs

oT

Kod(punreHTa IIOBEPXHOCTHOT'O
HaTsDKEHUS xKuakoctu meronom o Hywm,
yCTaHOBKa JUIst oTpeieIeHus
koa¢pdunrenTa ITIOBEPXHOCTHOTO
HATSDKEHUST KHUJIKOCTH METOJIOM OTpbhIBA
Kamenb, YCTaHOBKA JUIS OHNPEACICHHS
KodunmenHTa ITOBEPXHOCTHOT'O




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

HaTsXKECHUA KHUIKOCTH
CTAJIArMOMCTPHUYCCKUM METOJOM

Komnerorepusiit  kiacc. Ilomemenue mis
CaMOCTOSITEIILHOM paboTHL. YyeOHas
aymquToOpUs. Il TMPOBENCHUS  3aHATHIA
CEMHUHAPCKOTO TUTA. Y4ueOHas ayIuTOpus IS
KypCOBOTO IPOEKTUPOBAHUS  (BBIMOJIHEHUS
KYpCOBBIX DPaboT). YueOHas ayauTOpus IUIs
MPOBEJCHUS TPYNIOBBIX U WHIAMBUAYAIbHBIX
KOHCYJIbTallMi. YdeOHas ayauTopust s
MPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
IPOMEXYTOUHOU artectanuu ['-426

[TapTeI-MOHOOJIOKH 2-X MECTHBIEC, CTOJI

[IPENOAABATEIbCKUN, CTYlI
IpenojaBaTeabCKuil, J0cKa ayAuTOpHas
(menoBas), JKpaH HaBECHOM,

CTAllMOHAPHBIA  IPOEKTOp, MpOoIEeccop,
MBIIIb  KOMIIBIOTEpHAsi,  OYJbT  JJIs
IpOEKTOpa

[Tomemenue Uisi CaMOCTOSITENBHON PabOTHI
CTYJICHTOB
['-401

Croubl YUYEHHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BweIxomoM B ceThb
HNuTepuer
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