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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

YUYEBHA S TIPAKTUKA (HAYYHO-UCCJIEJIOBATEJILCKAS PABOTA, OCHOBEI JIABEPHOU
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AHHOTALMS

[enstmu yaeOHOM NMPAaKTHKU (HAYYHO-UCCIEAOBATEIHCKOW paboThl) SBISIOTCS (DOPMHUPOBAHHE
y CTYJICHTOB HaBBIKOB MPUMCHEHHUS TIOJYUYECHHBIX 3HAHUN €CTECTBEHHOHAYYHBIX, OOMICTEXHUICCKUX H
CHEIHMAJIbHBIX JUCLMIUIMH B MIPOLIECCE MPAKTUYECKOH eATeIbHOCTH, CHOCOOHOCTH K aHAJIU3Y HAay4YHO-
TEXHUYECKON WH(OpMAINU, WCIOIH30BAHUIO HOBEHIIUX JOCTHIKEHWW HAyKHM W TEXHUKA B CBOEH
Oynymeil mpodeccuoHanbHON nearenbHOCTH. [IporpamMmma y4ueOHOW TpPaKkTUKH  pa3BUBAET M
JIOTIONTHAET HEOOXOIUMBIM MPAKTUYECKUM COJIEPKaHHEM TEOpPETHYECKHE KYpChI MO CHEIHaTbHOCTH
«Jlazepnas ¢usuka». B mporecce BBIMONHEHUS y4eOHOW MPAKTHKU (HAYyYHO-HCCIIEI0BATEIbCKON
paboThl) CTYACHTHI JOJKHBI, KaK HMCXOJHBIE, HCIOIB30BaTh OCHOBHBIC TOHATHS M KOHIEHIIUU
TEOPETUIECKON (DU3HMKU, pa3JeIbl OCHOBHBIX MAaTEMATUYECKUX JTUCIUIUIMH, 3HaHNE WH(POPMAIIMOHHBIX
TEXHOJIOTHM, MHKEHEPHBIX JUCIUTUINH.

Kypc yueOHOI mpakTUKK BXOAUT B YMCIIO 0A30BBIX MPHU MOJATOTOBKE MHXKCHEPHBIX U HAYYHO-
MeJarornyeckux KaJapos B 00JIaCTH COBPEMEHHOM J1a3epHON PU3UKU U HHPOPMALTMOHHOMN ONTUKH.

VYyebHas npakThka (Hay4HO-HCCIEAOBATENIbCKas paboTa) MO3BOJIUT CTYACHTaM IOJIYYUTh U
pPa3BUTh HAaBBIKM M3MEPUTEIBHOIO JKCIEPUMEHTa, COBPEMEHHBIX METOJIUK cOopa U 00paboTKH
JAHHBIX, a TAK)KE€ 03HAKOMUTBCSI C COBPEMEHHOM JTa3epHON TEXHUKOW U U3MEPUTEIbHON anmnaparypoii,
MPUMEHSIEMBIMU B U3NYECKUX UCCIIECIOBAHUSAX U UCTIBITAHUSAX JIA3€PHONU TEXHUKH U TEXHOIOTHH.

1. IEJIH U 3AJAYA OCBOEHHUS YYEFHOM JJUCHUILINHBI

LensMu y4eOHOM MPaKTHKH (HAYYHO-HCCIEI0BATENBCKON paboThl) ABIAIOTCS (OPMHUPOBAHUE
y CTYZICHTOB HAaBBIKOB ITPUMEHEHHS TIOJTYYCHHBIX 3HAaHUI €CTeCTBEHHOHAYYHBIX, OOIIETEXHUIECKUX U
CHEIHabHBIX JUCLMIUIUH B MPOLECCE MPAKTUYECKOH eATeIbHOCTH, CHOCOOHOCTH K aHAJIU3Y HAay4YHO-
TEXHUYECKON WH(OpMAINU, HCIIONH30BAHUIO HOBEHIUX JOCTHIKEHWNW HAyKHM W TEXHUKU B CBOEH
Oyny1ieit mpogeccuoHaNbHON AESITETbHOCTH.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

[Iporpamma yueOHON NpakTHUKK  pa3BUBAET M JOMOJIHSAET HEOOXOIMMBIM IPaKTHUECKUM
COJIepKaHUEM TEOpEeTHYEeCKHe Kypchl M0 crneuuanbHocTu «JlazepHas ¢usuka». B mpomecce
BBITTOJIHEHUS] HAYYHO-HCCIICAOBATENILCKOM pabOThl CTYACHTHI JOJDKHBI, KaK MCXOAHbIE, NCIOIb30BAThH
OCHOBHBIC TIOHSTHS M KOHIEHIMUA TEOPETUYECKOM (DM3WKH, Pa3/ieinbl OCHOBHBIX MAaTEeMAaTHYECKHUX
JTUCHUIUINH, 3HaHUE UH()OPMALIMOHHBIX TEXHOJIOTUMN, MHKEHEPHBIX TUCIUIUINH.

Kypc y4ueOHOi npakTuku (Hay4yHO-HCCIIEeI0BATEIbCKONH paboThl) BXOJUT B UUCIIO 0A30BBIX MPU
MOJITOTOBKE MHXXEHEPHBIX M HAy4YHO-TNEJarorn4eckux KaJpoB B OOJIACTH COBPEMEHHOM Ja3epHOH
(bu3ukK 1 THPOPMAITMOHHOM OTITHUKH.

HayuHo-uccienoBarenbckas padoTa MO3BOJIUT CTYAEHTaM MOJYYUTh U Pa3BUTh HAaBBIKU
W3MEPUTENIBHOTO HKCIEPUMEHTa, COBPEMEHHBIX METOAMK cOopa M 00pabOTKM JaHHBIX, a TaKXKe
O3HAKOMMUTBCSI C COBPEMEHHOM JIa36pHOM TEXHUKOW U U3MEPUTEIBHOM alapaTypoi, IPUMEHIEMbIMU
B (PM3UYECKUX UCCIIEIOBAHUSAX U HCIIBITAHUSX JIa3ePHON TEXHUKH U TEXHOJIOTHH.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

Kon n HanMeHOBaHHME KOMITETEHITHH
YK-1 [1] — Cnocoben
OCYIIECTBIISATH TIOUCK, KPUTUICCKHIA
aHaJU3 ¥ CUHTE3 HH(DOpMAIIHH,
MPUMEHSITh CHCTEMHBIN TTOIXOT JIJISt
pelIeHHsI TOCTABICHHBIX 3a/1a4

YK-6 [1] — CnocobeH ynpaBisiTh
CBOHUM BPEMEHEM, BBICTPauBaTh U
peaIn30BhIBATH TPACKTOPHIO
CaMOpa3BUTHS HA OCHOBE
MIPUHIIMIIOB 00pa30BaHUS B TCUCHHE
BCEM KU3HU

VKII-1 [1] — Crocoben B
uudpoBoit cpelie UCIoIb30BaATh
paznuuHble IU(pPOBBIE CPENICTBA,
MO3BOJISIOIINE BO B3aUMOICHCTBUU
C IPYTUMH JIFOJIbMU JOCTUTATh
MOCTABJICHHBIX LIEJIEHN

YKII-2 [1] — CriocobGeH nckaTh

Kox n HanMeHOBaHWE HHAMKATOPA JOCTIKEHHUSI KOMIIETEHIIH
3-VYK-1 [1] — 3Hatb: MeToauKH cOOpa u 00paboTKU
MHPOPMAIINH; aKTYaIbHBIE POCCHIICKHE U 3apyOeKHbIe
UCTOYHUKHU HHpOpMaIuu B cepe mpodeccnoHanbHOMI
JESITeTbHOCTH; METOJ CUCTEMHOTO aHAJIN3a

V-VK-1 [1] — YMeTh: npUMEHTh METOAUKH MTOUCKA, cOOpa U
00paboTKH MHPOPMAITUH; OCYIIECTBISITh KPUTHICCKUI aHATTN3
U CUHTE3 MH(OPMAIUH, TOJYYEHHOM U3 Pa3HbIX HCTOYHUKOB
B-VK-1 [1] — Bnagers: MmeToamu moucka, coopa u o0padboTKH,
KPUTHYECKOT'O aHaJIN3a U CUHTE3a HH(POPMALUN; METOAUKOMN
CHCTEMHOT'0 TIOJIXO0/1a JIJIsl PEIICHUSI TOCTABJICHHBIX 33124

3-YK-6 [1] — 3naTh: ocHOBHBIE TpHeMbI (P PEKTUBHOTO
yIpaBIeHUS COOCTBEHHBIM BPEMEHEM; OCHOBHBIE METOAUKHU
CaMOKOHTPOJISI, CAMOPA3BUTHS M cCaMOOOpa30BaHUs Ha
MPOTSKEHUH BCEU KU3HU

V-VK-6 [1] — YMeTh: 23pPeKTHBHO IIAaHUPOBATH
KOHTPOJIMPOBATh COOCTBEHHOE BPEMSI; HUCIIOJIb30BATH METO/IbI
CaMOPETyYJISIIIAN, CAMOPA3BUTHS U CAMOOOYUCHHS

B-VYK-6 [1] — Bnanets: MeTogamu ynpasiieHUs: COOCTBEHHBIM
BpPEMEHEM; TEXHOJIOTUSAMH MPUOOPETEHHS. UCTIOIb30BAHUS U
OOHOBJICHHUS COLIMO-KYJIBTYPHBIX U MPOGECCHOHATBHBIX
3HaHWI, yMEHUH, 1 HABBIKOB; METOJIMKAMHU CAMOPA3BUTHS U
camMo00pa3oBaHus B TEUEHUE BCEHl KU3HU

3-VKII-1 [1] — 3HaTh: coBpeMeHHbIC HHPOPMAIIHOHHBIE
TEXHOJIOTUH U TU(POBBIE CPECTBA KOMMYHUKAIIUU, B TOM
YHClie 0TEYECTBEHHOT'O IPOU3BOJICTBA, a TAKKE OCHOBHBIE
MIPUEMBI K1 HOPMBI COIIMATILHOTO B3aUMOJICUCTBUS U
TEXHOJOTUH MEKIMYHOCTHOMN U TPYNIOBONM KOMMYHHKAITHH C
WCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX TEXHOJIOTHI1

V-VYKII-1 [1] — YMeTh: BEIOMpATh COBpEMEHHBIE
nH(OPMAIMOHHBIE TEXHOJIOTUU U IIU(PPOBBIC CPEICTBA
KOMMYHHKAIH, B TOM YHCJI€ OT€UEeCTBEHHOTO MMPOU3BOJICTBA, a
TaK)Ke YCTaHABIIUBATh U MOJJIEPKUBATh KOHTAKTHI,
o0ecrneunBaroIye yCeuHyo padoTy B KOJUIEKTHBE U
MIPUMEHSATH OCHOBHBIE METO/IbI 1 HOPMBI COIIUATILHOTO
B3aMMOJICHCTBUS JIJIsl pean3alii CBOeH oy U
B3aUMO/ICHCTBUSI BHYTPH KOMaH/IbI C UCIIOJIH30BAHUEM
JTUCTAaHLIIMOHHBIX TEXHOJIOTHI

B-VKI-1 [1] — BnageTs: HaBbIKaMH PUMEHEHHS
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOIOTHI U IU(POBBIX
CPEICTB KOMMYHHKAIIUU, B TOM YHCJI€ OTEYECTBEHHOTO
MIPOM3BOJICTBA, a TAKXKE METOAAMH U IPUEMaMHU COLIMATILHOTO
B3aMMOJICHCTBUS B pabOTHI B KOMAH/IE C UCTIOIb30BAHUEM
JTUCTAHLIMOHHBIX TEXHOJIOT U

3-YKII-2 [1] — 3naTh: MeTOAMKHU cOOpa M 00pabOTKH




HY>KHbIE HICTOUHUKHU MH(OpMaIK 1

JaHHBIC, BOCIIpUHUMATD,

aHAIM3UPOBATH, 3aTIOMUHATH U
nepeaaBaTh HHOOPMAITHUIO C
WCIOJIb30BaHNEM U POBHIX
CPEJICTB, a TAKXKE C IIOMOIIBIO
AITOPUTMOB TIPHU paboTe ¢
TTOJTYYEHHBIMH U3 PA3TUIHBIX
VCTOYHUKOB JAHHBIMHU C LETBIO
3(PEKTUBHOTO UCTIOTH30BAHMS
MOJTy4eHHOUM uHpopManuu Jis

perieHus 3ana4y

MH(OPMAIIUHU C UCTIOIB30BAHNUEM HU(POBBIX CPEACTB, a TAKKE
aKTyaJbHbIC POCCHICKHE U 3apyOeKHbIE HCTOYHUKH
uHpopmanuu B chepe nmpopeccuoHaIbHON 1eATEIbHOCTH,
MIPHUHITAIIBI, METOJIBI M CPEJICTBA PEIICHHSI CTAaHIAPTHBIX 33124
npo¢eCCUOHATIBHOM JIeSTEHOCTH € UCTIOIb30BaHUEM
U(POBBIX CPEACTB U C YUETOM OCHOBHBIX TPeOOBaHUM
MH(POPMALIMOHHOM 0€301MacHOCTH
V-VYKII-2 [1] — YMeTh: npuMeHSITh METOAMKH TIOUCKa, cOopa U
00paboTKH MH(POPMAINH; C UCIIOIb30BaHUEM UG POBHIX
CPEICTB, OCYLIECTBIISTh KPUTUYECKUI aHATIU3 U CUHTE3
nH(pOpMaInH, TOTYYEHHON U3 Pa3HBIX HICTOYHHUKOB, U PEIIaTh
CTaHJIapTHBIE 337a4u NPOoPECCUOHATBHON AESITETLHOCTH C
UCTOJIb30BaHUEM LIU(POBBIX CPEICTB U C yYETOM OCHOBHBIX
TpeboBaHui HHGOPMAITMOHHON O€30MTaCHOCTH

B-VYKII-2 [1] — BrageTs: MmeTogamu moucka, coopa u
00paboTKHU, KPUTUYECKOTO aHaJIN3a U CUHTE3a HH(OpMAaLIUU C
MCIOJIb30BaHUEM LIU(POBBIX CPEICTB AJIS PEIICHUS
MOCTABJICHHBIX 3a]1a4, HABBIKAMH ITOATOTOBKH 0030POB,
aHHOTAIUH, COCTaBJICHUS pedepaToB, HAYUHBIX JOKIIAIOB,
myOnuKkanuil 1 Oubnnorpaduu Mo HayYHO-HUCCIIEI0BATENbCKON
paboTe ¢ UCIOIB30BaHUEM LIU(PPOBBIX CPEIACTB U C YUETOM
TpeboBaHui HHHOPMAITMOHHON O€30MTaCHOCTH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBbeKkTamu (00JIacTIMHU

3HaHUI) MpodhecCUOHATBLHON IeATeIbHOCTH:

3agaua
npogeccuoHaIbLHOM
nesteabnocTu (311]1)

O0BeKT N
00J1aCTh 3HAHUSA

Kox v HanmenoBanue
npo¢eccCuoHAIBLHOM
KOMIIETEeHI[UM;
OcHoBaHue
(mpodeccuoHaANBLHBIN
cranaapt-I1C, ananu3
ONnbITA)

Hay4YHO-HCCIIeJ0BATEIbCKOM

AHanu3 rocTaBiIeHHON
3aJla4d UCCIICIOBAHUM B
00J1acTH Ta3epHOM
TEXHHUKH U JIa3€PHBIX
TEXHOJIOTHii;-
MaTeMaTHIeCKOe
MOJICIIUPOBAHNE
MPOIIECCOB U OOBHEKTOB
Ha 0a3e CTaHIapPTHBIX
IMaKETOB
ABTOMAaTHU3UPOBAHHOTO
MIPOSKTUPOBAHUS U
HCCIIEJOBAHHUMH,
pa3paboTka mporpaMm u
HX OTACIBHBIX OJIOKOB,
OTJIaJIKa U HACTPOMKa
JUTSL peIIeHUs 3a/1a4
JIA3€PHOU TEXHUKH U

MPOIIECCHI
B3aNMMOJICHCTBHSA
JIa3epHOTO
U3ITyYEHUS C
BEIIECTBOM,
BKJIIOUAst
OMOJIOrHYECKHE
00BEKTBI; JIa3epHBIE
PUOOPHI, CHCTEMBI
U TEXHOJIOTUH
Pa3IMIHOTO
Ha3HAYCHUS,;
MIPOIIECCHI
reHepaIum,
YCUJICHHUS,
MOTYJISIIIHH,
pacrpocTpaHeHUs
U JICTEKTUPOBAHHUSI

ITK-1 [1] - CriocobeH k
MaTeMaTHUYECCKOMY
MO/JICITMPOBAHUIO
MIPOIIECCOB U OOBEKTOB
Ja3epHON TEXHUKHU U
TEXHOJIOTH Ha 0aze
CTaHJAPTHBIX MTAKETOB
aBTOMATH3MPOBAHHOTO
MPOCKTHUPOBAHUS U
CaMOCTOSITEIILHO
pa3paboTaHHBIX
IPOTPaMMHBIX
MIPOIYKTOB

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 29.004,
40.011

Kox n HanmeHnoBanue
HHAUKATOPA
AOCTUKEHUS
npogdeccuoHaIbLHOM
KOMIIeTEeHI[UH

3-1IK-1[1] - 3Hath
BO3MOXXHOCTH
CTaH/IApPTHBIX MTAKETOB
ABTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS TIPU
MaTeMaTHIECKOM
MOJIETTUPOBAHUU
00BEKTOB J1a3ePHOM
TEXHUKHU U TEXHOJIOTHIA.;
V-IIK-1[1] - YmeTh
pelaTh THMUYHbBIE
MaTeMaTHYeCKUE 3a/1a4H
Ha 0a3ze cTaHAapTHBIX
HIAKETOB
aBTOMATU3UPOBAHHOTO
POEKTHPOBAHUS;
B-IIK-1[1] - Baagets
HaBBIKAMHU




JIa3€pHBIX TEXHOJIOTH;
MIpOBEICHUE
9KCIIEPUMEHTAIIBHBIX
HUCCIIEIOBAaHUN
B3aUMOJENCTBUS
Ja3€pPHOT0 U3IYUYEHUS C
BEIIECTBOM; ITPOBEJICHUE
W3MEPEHUH 1O
3aJJaHHBIM METOJIUKAM C
BBIOOPOM TEXHUYECKUX
CpeAcTB U 00paboTKOH
pe3yNbTaToB;
COCTaBJIEHUE ONTMCAHUM
MIPOBOMMBIX
HCCIIEN0BaHUN U
pa3zpabaThIiBaEMBbIX
IIPOEKTOB;
OCYIIECTBIICHUE
HaJaJKH, HaCTPOIKH,
FOCTUPOBKH U ONIBITHOM
IIPOBEPKH J1a3EPHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTMYECKHUX
CHUCTEM;

AHanu3 nocTaBIeHHON
3a/1a4M UCCIIEN0BAHUMI B
00J1acTH Ja3epHOn
TE€XHUKH U Ja3epHbIX
TEXHOJIOT U ;-
MaTeMaTH4eCcKoe
MOJIETTUPOBAaHUE
MIPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHAapTHBIX
MaKEeTOB
aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
HCCIEIOBAHMMH,
pa3paboTka mporpamMm u
UX OTJIEJIbHBIX OJOKOB,
OTJIaJIKa U HACTPOMKa
JUIsl pELLIeHNs 3a1a4
JA3€PHON TEXHUKH U
Ja3epHbIX TEXHOJIOTH;
MIPOBEJICHUE
9KCIIEPUMEHTAIBHBIX
HUCCIIEIOBAaHUN
B3aMMOJECHCTBUS
Ja3€pHOT0 U3IYUYEHUS C
BELIECTBOM; IIPOBEICHUE
U3MEPEHUH 110
3aJaHHBIM METOJIUKAM C
BbIOOPOM TEXHUYECKUX

Ja3epHOT0
HA3Iy4YCHHUS;
IPOrpaMMHOE
o0ecrieyeHne u
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHSIX.

MIPOIECCHI
B3aNMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEILIECTBOM,
BKJIIOYAst
OMOoJIOrHYecKue
00BEKTHI; JTa3epHbIE
puOOPHI, CUCTEMBI
U TEXHOJIOTUH
Pa3IMYHOTO
Ha3HAYCHUS,
MIPOIECCHI
reHepaIum,
yCHUIICHUS,
MOTYJISIIIHH,
pacmpocTpaHeHHs
U JICTEKTUPOBAHHUS
Ja3epHOT0
U3ITyYCHUS;
pPOrpaMMHOE
obecreueHue U
KOMITBIOTEPHOE
MOJICTTUPOBAHUE B
JIA3epHOMN TEXHUKE U
Ja3epHBIX
TEXHOJIOTHSIX.

ITIK-2 [1] - CriocobeH k
IIPOBECHUIO U3MEPEHUN
U UCCJIEI0BAHUS
Pa3IUYHBIX 0OBEKTOB 1O
3a/IaHHON METOJMKE

OcHosanue:
[TpodeccuonanbHbIN
cranaapt: 29.004,
40.011

CaMOCTOATEIbHON
pa3paboTKu mporpamm
Py MaTEMaTUYECKOM
MOJICTUPOBAHUH
MPOIECCOB U OOBEKTOB
JA3€pPHON TEXHUKHU U
TEXHOJIOTHI

3-1IK-2[1] - 3naTh
OCHOBBI
INEKTPOTEXHUKH U
JJEKTPOHUKHU, OCHOBBI
TEOPUU CUTHAJIOB,
OCHOBHbIE (pU3nUecKue
METO/Ibl U3MEPEHUN U
WCCJIEI0BAHUM B
obnacTtu
npodeccuoHanTbHON
JEATEIIBHOCTH. ;
V-TIK-2[1] - YmeTh
BBIOUpATh U
UCIIOJIb30BaTh
COOTBETCTBYIOILINE
pecypcsl u
o0opyaoBaHue AJis
POBEJCHUS
HUCCIIENOBAaHUN 1
WU3MEPEHHU
B-IIK-2[1] - BrageTs
METOJJaMH U IIpUEMaMHU
MCCJIEIOBAHMI, a TAKXKe
HAaBBIKAMM HM3MEpPEHUHN
10 33JJaHHOM METOJUKE
B o0jacTu
npodecCuoHaIbHOM
JIESITENIbBHOCTH




CpeAcTB U 00paboTKOU
Pe3yNbTaToB;
COCTaBJIEHUE ONTMCAHUM
TIPOBOIUMBIX
HCCIIEN0BaHUN U
pa3zpabaThIBaEMBbIX
IIPOEKTOB;
OCYIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JTa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTMYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3aJja4d UCCIICTOBAHUH B
00J1acTH Ja3epHoOn
TEXHUKH U JIA3€PHBIX
TEXHOJIOT U ;-
MaTeMaTH4eCcKoe
MOJIETTUPOBAaHUE
MIPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MIaKETOB
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka mporpamm u
WX OTAENBHBIX OJIOKOB,
OTJIaJIKA U HACTPOMKa
JUISL pelleHus 3a/1a4
JA3€pPHON TEXHUKH U
JIa3€PHBIX TEXHOJIOTHIA;
MIpOBEICHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJICUCTBUS
Ja3€pPHOT0 U3IYUYEHUS C
BEILECTBOM; ITPOBEACHUE
M3MEPEHUH 1O
3a/IaHHBIM METOANKAM C
BBIOOPOM TEXHUYECKUX
CpeaCcTB ¥ 00paboTKOM
pe3yNbTaToB;
COCTaBJICHUE ONHUCAHUM
MIPOBOIUMBIX
HUCCIIeJOBaHUN U
pa3pabaThiBaeMBbIX
MIPOEKTOB;
OCYIIECTBJICHUE
HaJaJKu, HaCTPOUKH,
FOCTUPOBKH U ONBITHOMN

MIPOIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEILIECTBOM,
BKJIIOYAst
OMOoJIOrHYecKue
00BEKTHI; JTa3epHbIE
puOOPHI, CUCTEMBI
U TEXHOJIOTUH
pa3IMYHOTO
Ha3HAYCHUS,
MIPOLIECCHI
reHepalu,
yCHUIICHUS,
MOTYJISIIIAH,
pacripocTpaHeHUS
U JICTEKTHUPOBAHHUS
Ja3epHOT0
U3ITyYCHUST;
MPOrpaMMHOE
obecrieueHue U
KOMIIBIOTEPHOE
MOJICJTMPOBAHUE B
Ja3epHON TEXHUKE U
Ja3epHBIX
TEXHOJOTHSIX.

ITK-2.1 [1] - Cnocoben
MIPUMEHSTH OCHOBBI
(bu3NYECKON ONTHKH,
TEeOpuu UHTEPHEPEHLINH,
T paKIui, BpeMEHHOM
Y IPOCTPAHCTBEHHOM
KOT€pEHTHOCTH,
UCTIOJIF30BaTh 3HAHHS O
3aKOHOMEPHOCTSIX
pacrpocTpaHeHHs
CBETOBBIX IYYKOB B
BaKyyMe H CIUIONTHBIX
cpenax, 00 ONTUYECKUX
CBOMCTBAX CILTONIHBIX
Cpell, O CIIEKTPaJIbHOM
COCTaBe |
MIPOCTPAHCTBEHHBIX
KOH(UTYpAIHsIX TOJIs B
ONTUYECKUX
pe30HaTOpax;

Ocnoesanue:
[TpodeccrnonanbHbIM
crangapt: 40.011

3-T1IK-2.1[1] - 3uars:
OCHOBBI (pU3UUECKON
ONTHUKHU, TEOPUU
uHTephepeHIHH,

T paKIy, BpeMEHHON
Y IPOCTPAHCTBEHHOU
KOT'€pEHTHOCTH,
3aKOHOMEPHOCTSIX
pacnpocTpaHEHUs
CBETOBBIX ITYYKOB B
BAaKyyMe€ U CIUIOLIHBIX
cpelax,0nTHYECKHe
CBOMCTBA CIJIOLIHBIX
Cpell, OCHOBBI TEOPUU
ONTUYECKUX
PE30HATOPOB;
V-TIK-2.1[1] - Y™merTs:
UCIIOJIb30BaTh 3HAHUS O
3aKOHOMEPHOCTSX
pacnpocTpaHeHus
CBETOBBIX ITYYKOB B
BaKyyMe€ U CIUIOLIHBIX
cpenax, 00 OMTHYECKUX
CBOMCTBAaX CIIOIIHBIX
Cpell, O CIeKTPaTbHOM
COCTaBe U
MIPOCTPAHCTBEHHBIX
KOH(HUTYpanusx moJis B
ONITUYECKUX
pe3oHaTopax B 00JacTH
npoecCuoHaIbHOM
JESITENIbHOCTH ;
B-I1K-2.1[1] - BnaneTs:
METOJIaMH pacyera
KapTHH UHTEpEepeHIInH,
TG paKuK, CTENEHU
BPEMEHHOM U
MIPOCTPAHCTBEHHOMN




MIPOBEPKHU JTa3EPHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3aJ]a4d UCCIICIOBAHUI B
00J1acTH Ja3epHon
TEXHUKH U JIA3€PHBIX
TEXHOJIOT U ;-
MaTeMaTH4eCcKoe
MOJEJIMPOBAHUE
MPOIIECCOB B OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MaKEeTOB
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka nmporpamm u
WX OTAEIBHBIX OJIOKOB,
OTJIaJIKa U HACTPOMKa
JUISL pelleHus 3a/1a4
JA3€pPHON TEXHUKH U
JIa3€PHBIX TEXHOJIOTHIA;
MIpOBE/ICHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJICUCTBUS
Ja3€pHOT0 U3IYUYEHUS C
BELIECTBOM; ITPOBEJICHUE
U3MEPEHUH 1O
3a/IaHHBIM METOAMKAM C
BBIOOPOM TEXHHUECKHUX
CpeAcTB U 00paboTKOH
pe3yJIbTaToB;
COCTaBJICHUE ONUCAHUM
MIPOBOIUMBIX
HUCCIIeJOBaHUH 1
pa3pabaThiBaeMbIX
MIPOEKTOB;
OCYIIECTBJICHUE
HaJaJKu, HaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JIa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTMYECKHUX
CHUCTEM;

MIPOIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEILIECTBOM,
BKJIIOYAst
OMOJIOrHYEeCKue
00BEKTHI; J1Ta3epHbIE
npuOOPHI, CUCTEMBI
U TEXHOJIOTUH
Pa3IMYHOTO
Ha3HAYCHUS,
MIPOIIECCHI
reHepalum,
yCHUIICHUS,
MOTYJISIIIHH,
pacripocTpaHeHUS
Y JICTEKTHUPOBAHHS
Ja3epHOT0
U3ITyYCHUS;
POrpaMMHOE
obecrieueHue U
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHIX.

ITIK-2.2 [1] - CnocobeH k
MIPUMEHECHHUIO OCHOB
TEOpUH KoseOaHuit
(JIMHEeNHBIX,
HEJIUHEHUHBIX,
napaMeTpPUICCKH
BO30Y>KJaeMBIX U
MHOTOMEPHBIX
Kose0aHuil),
WCTIOJb30BaHHUIO 3HAHUU
O MPHHIUIIAX JICHCTBHS
U THITaX MEXaHUICCKUX,
AIEKTPUYECKUX U
ONITHYECKUX
reHepaTopOB

OcHosanue:
[TpodeccuonanbupIit
cranaapt: 40.011

KOT'€PEHTHOCTH,
pacnpocTpaHeHus
CBETOBBIX ITYYKOB B
BAaKyyM€ M CILIOIIHBIX
cpenax, CHeKTpaIbHOTO
cocTaBa u
MPOCTPAHCTBEHHOM
KOH(UTYypaIiu MoJs B
ONTHYECKUX
pe3oHaTopax
3-T1IK-2.2[1] - 3uars:
OCHOBBI TEOPHUH
KOJIeOaHUH, MPUHIIUITBI
JEWCTBUS U THIIBI
MEXaHUYECKHUX,
AIEKTPUIECKUX H
ONTHYECKUX
TeHEepaTopoOB ;
V-IIK-2.2[1] - Y™merTs:
CTaBUTH U PEIIATh
TEOPETUYECKHE U
SKCTICPUMEHTAJIbHBIE
3a/1a4u B 00J1aCTH
na3epHON (QU3UKU U
TEXHUKH, CBS3aHHBIC C
UCIIOJIb30BaHUEM
KOJIe0aTeIbHBIX
IPOLIECCOB;
B-IIK-2.2[1] - Bnagets:
METOJI0OM (Pa30BBIX
Uarpamm mnpu
UCCJIEIOBAaHUU
KOJIEOATEIBHBIX CUCTEM,
METOJIOM
rapMOHHUYECKOTO
Oajlanca, METOJOM
MEJIEHHO MEHSIFOITUXCS
aMIUIUTY [ U a3




AHanu3 nocTaBjIeHHON
3aJla4d UCCIICIOBAHUH B
00J1acTH Ja3epHOn
TEXHUKH U JIA3€PHBIX
TEXHOJIOTHI;-
MaTeMaTHIeCKOe
MOJEJIMPOBAHUE
MIPOIIECCOB M OOHEKTOB
Ha 0a3e cTaHIapTHBIX
MaKeTOB
ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS U
HCCIIEJOBaHUIA,
pa3paboTka mporpamm u
WX OTAETBHBIX OJIOKOB,
OTJIaJIKa U HACTPOUKA
JUISL pelleHus 3a/1a4
JA3€pPHON TEXHUKH U
JIa3€PHBIX TEXHOJIOTHIA;
MIPOBEACHUE
SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJCICTBUSA
JIA3€PHOTO UBITYYCHHS C
BEILIECTBOM; IIPOBEJCHUE
U3MEPEHUH 1O
3a/IaHHBIM METOAMKAM C
BBIOOPOM TEXHHUYECKHUX
CpeAcTB U 00paboTKON
pe3yIbTaToB;
COCTaBJICHUE ONUCAHUM
MIPOBOIUMBIX
HCCIIEIOBAHUH U
pa3zpabaThiBa€MBbIX
MIPOEKTOB;
OCYIIIECTBIICHUE
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U OTNIBITHOM
MIPOBEPKU JTa3E€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

AHanu3 nocTaBJIeHHON
3a7a4 UCCIEAOBAHUI B
o0ractu 1a3epHoi
TEXHUKH U JIA3€PHBIX
TEXHOJIOT Ui ;-
MaTeMaTH4eCKOe
MOJIETTUPOBAHUE
MPOIIECCOB B OOBHEKTOB
Ha 0a3e cTaHJapTHBIX
MAaKETOB

MIPOIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYEHUS C
BEIIIECTBOM,
BKJIIOYAst
OMOJIOTHYECKHUE
00BEKTBI; JTa3epHbIE
puOOPHI, CUCTEMBI
1 TEXHOJIOTHH
Pa3INYHOTO
Ha3HAYEHUS,
MIPOIIECCHI
reHepalu,
yCHUIICHUS,
MOTYJISIIIHH,
pacmipocTpaHeHUS
Y JICTEKTHUPOBAHHS
Ja3epHOTo
U3ITyYCHUS;
POrpaMMHOE
obecneueHue U
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHSIX.

MIPOIECCHI
B3aMMOJICHCTBHS
Ja3epHOT0
U3ITyYeHUS C
BEIIECTBOM,
BKJIIOUAst
OMOJIOTHYECKHE
00BEKTHI; JTa3epHbIE
PUOOPBI, CUCTEMBI
U TEXHOJIOTUH

ITIK-2.3 [1] - CnocobeH K
WCTIOJIb30BAHHUIO 3HAHU
0 METO/IaX CO3/IaHus
WHBEPCHOMN
HACEJICHHOCTH B CpeJiax,
MOJTYKJIACCHYECKOM
OTIMCaHUU J1a3epa,
XapaKTePUCTHKAX
Ja3epoB MpH
CTallMOHAPHOMN
TeHepaIi U JUHAMUKE
JIa3epOB,TUTIAX JIa3€POB,
UX COBPEMEHHBIX
pa3zpaboTKax u
OCHOBHBIX TPUMEHEHUSIX
J1a3€epOB;

Ocnosanue:
[TpodeccrnonanbHbIi
crangapt: 40.011

[TIK-2.4 [1] - Cnioco0beH k
UCTIOJIb30BaHUIO
anmaparypsl JJis
CHEKTPAIBHOTO aHAJIN32
U3JIy4CHUs, K paboTe ¢
MIPUEMHHUKAMH
ONTUYECKOTO
U3ITyYeHUs,
COBPEMEHHBIMU
HU3MEPUTEIbHBIMH

3-11K-2.3[1] - 3nats:
METO/Ibl CO3aHUS
UHBEPCHOMN
HAaCEeJIEHHOCTH B CPeNax,
XapaKTEPUCTUKU
Ja3epoB IIPHU
CTallMOHAPHOU
TeHEepaIy U TUHAMUKY
reHeparumn
Ja3€pOB,0CHOBHBIE TUIIbI
Ja3€pOB, OCHOBHBIE
MIPUMEHEHHUS JIa3€POB;;
V-IIK-2.3[1] - Y™merTsb:
pa3pabaTsiBaTh U
aHaJIU3UPOBATh
METOJIMKH MTPOBE/ICHUS
9KCIIEPUMEHTOB 110
VCCJIEIOBAHUIO U
IPUMEHEHUIO Ja3epoB U
aHAJIN3UPOBATh
MOJIy4aeMble
pe3yabTaThl;
B-IIK-2.3[1] - Bnagets:
HaBBIKAMH
CaMOCTOATEIbHON
IIOCTAHOBKHU U PELICHUS
3a/1a4, CBA3aHHBIX C
HCCJIEI0BAHUEM U
IIPUMEHEHUEM JIa3€pOB U
Ja3epHBIX CUCTEM,
OLIEHKH 3HAYUMOCTH U
NEPCIIEKTUBBI
MOJIy4aeMbIX
pe3yIbTaTOB;

3-T1IK-2.4[1] - 3uars:
NPUHIUIEI paboTHI, a
TaK)Ke YCTPOUCTBO U
XapaKTePUCTHKH
npuOOpPOB M YCTAaHOBOK,
UCTIONIb3YEMBIX B
COBPEMEHHOM
(uszmueckomMm
IKCIIEPUMEHTE C
UCTIOJIb30BaHUEM




ABTOMATU3UPOBAHHOI'O
MIPOCKTUPOBAHUA U
HCCIIEJOBaHUIA,
pa3paboTka mporpamMm u
HX OTACNIbHBIX 0JIOKOB,
OTJIaJIKa U HACTPOUKA
JUISL pEUIEHU 3a1a4
JA3epPHON TEXHUKH U
JIA3€PHBIX TEXHOJOTHIA;
MPOBEJICHUE
AKCIIEPUMEHTAIBHBIX
HUCCIIEIOBAaHUN
B3aHMOJCHCTBUA
JIA3€PHOT0 U3JIYYEHUS C
BEIIECTBOM; MIPOBEACHUE

pas3IM4HOrO
Ha3HAYCHUS,
TIPOIIECCHI
reHepaIu,
yCHUIICHUS,
MOYJIALINY,
pactipocTpaHeHUS
nu JIGTGKTI/IpOBaHI/ISI
Ja3epHOT0
H3Iy4YECHHUS;
POrpaMMHOE
o0ecrieyeHne u
KOMIIBIOTEPHOE
MOJICJTUPOBAHUE B
Ja3epHON TEXHUKE U

npubopamu u
CHCTEMaMH;

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 40.011

J1a3epOoB;

V-IIK-2.4[1] - Y™meTs:
(bopMHUpOBaTH BapUAHTHI
Y MOJEIIH Pa3INYHbIX
OTNITUKO-(PU3UYECKUX
U3MEpEHHUI, OLICHUBATh
UX U BBIOUpATh TyUIIHE;
B-TIK-2.4[1] - Bnagets:
HAaBBbIKAMH IPUMEHEHHUS
ONTUKO-3JIEKTPOHHON U
CIIEKTPaJIbHOM TEXHUKHU
JUTSL peLIEHUs
IIPAaKTUYECKUX 3a/1a4

U3MEPEHUH 1O JIa3€pPHBIX

3aJJaHHBIM METOJIUKAM C | TEXHOJIOTHSX.

BBIOOPOM TEXHUYECKUX

CpeAcTB U 00paboTKOH

pe3yNbTaTOB;

COCTaBJICHUE OITMCaHUM

MIPOBOMMBIX

HCCIIEN0BaHUN U

pa3zpabaThIiBaEMBbIX

IIPOEKTOB;

OCYIIECTBJICHUE

HaJIaJIKu, HACTPOUKH,

FOCTUPOBKH U ONIBITHOM

IIPOBEPKH J1a3EPHBIX

prOOPOB U JIa3epHBIX

TEXHOJIOTMYECKHUX

CHUCTEM;

AHanu3 nocTaBJIeHHON MIPOLECCHI ITK-3 [1] - Crocoben k| 3-TIK-3[1] - 3Hath
3aJ1a4M UCCIIEeI0BaHUM B | B3aMMOJEHCTBUS HaJaJKe, HaCTpoiike, OCHOBBI TEOpUU
00J1acTH Ja3epHon JIa3€pHOT0 IOCTUPOBKE U ONIBITHOM | M3MEpEHUH, OCHOBBI
TE€XHUKH U Ja3epHbIX U3ITy4YEHUS C IpoBepKe NpuOOpPOB U paboThI €
TEXHOJIOTHH;- BELIECTBOM, CUCTEM MU3MEPUTEIBHOU
MaTeMaTH4eCcKoe BKJItOYast anmnapaTtypoi, OCHOBbI
MO/JIeIMPOBaHUE Ouosornyeckue Ocnosanue: OTNITUKO-(PU3UYECKUX
MPOIECCOB M O0BEKTOB | 00BEKTHI; azepHbie | [IpodeccrnonambHbIi U3MEPEHHUI; ;

Ha 06a3e cTaHJapTHBIX npubopsl, cucteMsl | ctangapt: 29.004, V-1IK-3[1] - Ymers -
MMAKETOB Y TEXHOJIOTUHU 40.011 II0JIB30BATHCSA
ABTOMATHU3MPOBAHHOTO | PA3IMYHOTO OCHOBHBIMH
MIPOEKTUPOBAHUS U Ha3Ha4YCHMUS; U3MEPUTENbHBIMU U
HCCIIeIOBaHUH, MIPOIIECCHI CEPBHUCHBIMHU
pa3paboTKa mporpamMm U | TeHEepaluH, npubopamu -

WX OTAENBHBIX OJIOKOB, | yCHIIEHUS, IOCTUPOBATh ONITUYECKUE
OTJIa/IKa U HaCTpoOiKa MOJYJIALINH, YCTaHOBKH ;

JUISL peieHus 3a1a4 pacnpocTpaHeHHUs B-I1K-3[1] - Bragets
Ja3epHON TEXHUKU U U JIETEKTUPOBAHUS METOJIaMH U IIpUEMaMHU
Ja3epHBIX TEXHOJOTHH; | JazepHOro HaJlaJ K1, HACTPOUKH,
MIPOBE/ICHUE U3ITyYEHUS; FOCTUPOBKH U OIBITHOM




SKCIEPUMEHTAIIbHBIX
HUCCIIEIOBAaHUN
B3aUMOJCICTBUSA
Ja3€pHOT0 U3IYUYEHUS C
BEIIECTBOM; ITPOBE/ICHUE
U3MEPEHUH 1O
3aJJaHHBIM METOJIUKAM C
BBIOOPOM TEXHHUECKHUX
CpeAcTB U 00paboTKOH
Pe3yNbTaToB;
COCTaBJICHUE ONUCAHUM
TIPOBOIUMBIX
HCCIIEIOBAHUM U
pa3zpabaThIiBaEMBbIX
MIPOEKTOB;
OCYIIECTBIICHUE
HalaJIK, HACTPOIKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU JTa3€PHBIX
MPUOOPOB U JIA3EPHBIX
TEXHOJIOTHYECKHUX
CHUCTEM;

[IpOrpaMMHOE
o0ecrieyeHne u
KOMIIBIOTEPHOE
MOJICJTUPOBaHUE B
Ja3epHON TEXHUKE U
Ja3ePHBIX
TEXHOJIOTHSIX.

IIPOEKTHO-KOHCTPYKTOPCKUI

AHanu3 nocTaBICHHON
MIPOEKTHOM 3aJ]a4M B
o0yactu na3zepHOl
TEXHUKH U JIA3€PHBIX
TEXHOJIOTH; y4acTHE B
pa3paboTke
(yHKIMOHATIBHBIX U
CTPYKTYPHBIX CXEM Ha
YPOBHE y3JI0B U
3JIEMEHTOB JIA3E€PHBIX
CHCTEM M TEXHOJIOTUH
10 33JJaHHBIM
TEXHUYECKUM
TpeOOBaHUIM; pacyer,
MIPOCKTUPOBAHUE U
KOHCTPYMPOBAHUE B
COOTBETCTBUU C
TEXHUYECKUM 3a/IaHHEM
TUTIOBBIX CUCTEM,
pubopoB, AeTanei u
Y3JIOB JIA3€PHBIX CUCTEM
U TEXHOJIOTHH Ha
CXEMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSIX;
pa3spaboTka u
COCTaBJICHUE OTIEIbHBIX
BHUJIOB TEXHUYECKOU
JOKyMEHTAIMU Ha
MIPOEKTHI, UX JIIEMEHTHI

pa3paboTka
JIa3epHBIX
npuOOPOB, CUCTEM
U TEXHOJIOTUI
pa3IuYHOTO
Ha3HAYCHHUS;
sJIeMEHTHas 0a3a
J1a3epHOMN TEXHUKH,
TEXHOJIOTH,
CHUCTEM YNPABICHUS
Y TpaHCTIOpTa
J1a3epHOTO
W3ITyYCHUS

I1K-4 [1] - Crocoben k
aHalu3y, pacyery,
MIPOSKTHPOBAHMIO H
KOHCTPYHPOBAHUIO B
COOTBETCTBHUH C
TEXHUYECKUM 3aJIaHUEM
TUTIOBBIX CHCTEM,
npubOopoB, AeTanei u
y3JI0B Ha
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSX

Ocnosanue:
[TpodeccrnonanbHbIif
crangapt: 29.004,
40.038

pOBEPKU IPUOOPOB U
CHCTEM.

3-1IK-4[1] - 3naTh
npaBuiia pa3paboTKu
IIPOEKTHOM U paboueit
TEXHUYECKOH
JIOKYMEHTaIluH,
npasuia opopmiieHus
KOHCTPYKTOPCKOU
JIOKyMEHTAuU
MIPUHITUTIBEI U METOJIBI
pacyera u
IPOEKTUPOBAHUS
JleTaJlel U y3JI0B
npuOOpPOB U YCTAaHOBOK
B COOTBETCTBUHU C
TEXHUYECKUM 3a1aHUEM.

;
V-TIK-4[1] - YmeTh
aHaJIN3UpPOBATh
TEXHHUYECKHUE
TpeOoBaHus,
MPEABSBISIEMBIC K
pa3pabaTeiBacMbIM
y3JIaM U 3JIEMEHTaM
paccuuThIBaTh U
MIPOECKTUPOBATH JIETATH
U Y3IIbl IPUOOPOB U
YCTaHOBOK,
pa3pabaThIBaTh MPOEKTHI
TEXHUYCCKHUX ONMHUCAaHUMN




1 cOOpPOYHBIE €IUHUIIBI,
y4acTre B MOHTaxe,
cOopke (FOCTUPOBKE),
WCTIBITAHUSAX U CIa9e B
IKCILTyaTaIrio
OTIBITHBIX 00PAa3I0B
Ja3epHON TEXHUKH U
O0TpabOTKE JIIEMEHTOB U
ATaroB MPOLIECCOB
JIA3€PHBIX TEXHOJIOTHI

AHanu3 nocTaBIeHHON
MPOEKTHOM 3a]1a4u B
00J1acTH Ja3epHon
TE€XHUKH U Ja3epHbIX
TEXHOJIOTH; ydacTue B
pa3zpaboTke
(YHKITMOHATIBHBIX U
CTPYKTYPHBIX CXEM Ha
YPOBHE Y3JI0B U
3JIEMEHTOB JIa3epHBIX
CUCTEM U TEXHOJIOTUI
T10 33/1aHHBIM
TEXHUYECKUM
TpeOOBaHUIM; pacyer,
MIPOEKTUPOBAHHE U
KOHCTPYUpPOBaHUE B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHUEM
TUTIOBBIX CHUCTEM,
MpuOOpPOB, JAeTaNIeh U
y3J10B JIa3€PHBIX CUCTEM
Y TEXHOJIOTHUI Ha
CXEMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSIX;

pa3paboTka
JIa3epPHBIX
npubdOpOB, CUCTEM
Y TEXHOJIOTHI
pa3IMYHOro
Ha3HAYCHMUS,;
sIieMeHTHas 6a3a
JIa3€pHON TEXHUKH,
TEXHOJIOTHH,
CHUCTEM yTPABJICHUS
U TpaHCHopTa
JIa3epHOTO
U3IIyYeHUS

ITIK-5 [1] - CriocobeH k
YYacCTHIO B MOHTaXeE,
HaJIaJIKE HACTPOMKE,
IOCTHPOBKE,
UCTIBITAHUSX, CJIaue B
IKCILTyaTaIUIo
OTBITHBIX 00Pa3IIOB,
CEpBHUCHOM
00CITy’)KUBaHUH U
PEMOHTE TEXHUKHU

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 29.002,
40.038

YCTaHOBOK U MPUOOPOB,
MIPOBOTUTH
KOHIIETITYaIbHYIO U
MIPOEKTHYIO POPabOTKy
THUIOBBIX CHCTEM,
puOOPOB, AeTaNICH U
y3JI0B Ha
CXEMOTEXHUIECKOM H
9JIEMEHTHOM YPOBHSIX ;
B-TIK-4[1] - Bmanets
METOJIaMU aHau3a U
pacueTa, HaBbIKAaMHU
KOHCTPYUPOBaHUS U
MPOEKTUPOBAHUS B
COOTBETCTBUHU C
TEXHUYIECKUM 33aHUEM
THUIOBBIX CHCTEM,
npuoOOpOB, neTaneit u
y3JI0B Ha
CXEMOTEXHUYECCKOM H
3JIEMEHTHOM YPOBHSIX,
METOJIaMH pacyeTa u
IPOEKTUPOBAHUS
JIeTaliel U y3JIOB
npuOOPOB U YCTAHOBOK
C HCIIO0JIb30BaHUEM
CTaHJApTHBIX CPEJCTB
aBTOMaTH3AIHN
3-1IK-5[1] - 3nath
oO111e NPUHIIMIIBI,
MpaBHUJia U METObI
ANEKTPUUECKUX U
ONTUKO(PHU3NUECKUX
WU3MEPEHHU
V-IIK-5[1] - YmeTh
BbIOpaTh METOA
MOHTaKa, HaJaJK1
HAaCTPOWKH, FOCTUPOBKH,
UCTIBITAHUH OMBITHOTO
oOpasma paszpaborarb
CXeMy JJIsi MOHTaXka,
HAaCTPOWKH, FOCTUPOBKH,
VCIIBITAHUI
(dhopmyHpOBaTH U
000CHOBBIBaTh
TpeOOBaHUS K
HACTpOIiKe, Hala IKe,
IOCTUPOBKE U cJlaue B
JKCILTyaTaIuio
OTIBITHBIX 00PAa3I0B
TEXHHKH

B-TIK-5[1] - Bnanets




pa3paboTka u
COCTaBJICHUE OT/ICIIBHBIX
BUJIOB TEXHUYECKOM
JIOKyMEHTAIIUH Ha
MIPOEKTHI, KX 3JICMEHTBI
1 COOpOYHBIE EAMHUIIBI,
y4acTHe B MOHTAXE,
cOopke (FOCTUPOBKE),
UCTIBITAHUSX U C/Ia4e B
IKCILTyaTaIuio
OIIBITHBIX 00pa3IoB
JA3epPHON TEXHUKH U
0TpabOTKe AIIEMEHTOB H
ATAIOB MPOIIECCOB
Ja3epHBIX TEXHOJIOTUI

HaBBIKAMU MOHTaxXa,
HaJaJK1, HAaCTPOUKH,
FOCTUPOBKH U
MPOBEICHUS
HUCITBITAHUH.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

3amaun BocriuTaHus (KOx)

Co3naHue ycaoBuUid,
o0ecnieunBaromux, GOpMHUPOBAHNE

YyBCTBa JIMIYHOM OTBETCTBEHHOCTH 3a

HAaY4YHO-TCXHOJIOTUMYCCKOC Pa3BUTUC

Poccun, 3a pe3ynbTarsl CCIIEIOBAHUI

u ux nocaeacteus (B17)

BocnuratenbHbIN MOTEHITAAT
JTUCIUTUTH

1.Mcnions3oBanue
BOCIUTATEILHOIO IMMOTECHIMAA
JTUCIUTIINH TIPO()EeCCHOHATBEHOTO
MOTyJIst JUTst (popMHUpOBaHHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JOCTHUKEHUE
muaepctBa Poccuu B Bemymmx
Hay4YHO-TEXHUYECKUX CEKTOpax U
byHIaMEHTAITBHBIX
HCCIIC/IOBAHUSX,
0o0eCcTIeunBarOIINX e
SKOHOMHUYECKOE Pa3BUTHE U
BHEITHIOIO OE30ITacHOCTD,
MOCPEJICTBOM KOHTEKCTHOTO
o0y4eHus1, 00CyKIeHUS
COLMAJIBHOW U MPAKTUYECKOMN
3HAYMMOCTHU PE3YIHTATOB
Hay4HbIX HCCIIEIOBAaHUN U
TEXHOJIOTHYECKUX pa3pabOToK.
2.Mcnonp3oBaHue
BOCIIMUTATEILHOTO IMMOTCHITHATIA
TUCITUTLIAH TPOo(dECCUOHATLHOTO
Moy Ui (pOpMHUpPOBaHUS
COIMAJIbHOW OTBETCTBEHHOCTH
YYEHOTO 32 Pe3yJIbTaThl
HCCIICIOBAHUMN U UX TIOCJICACTBUS,
Pa3BUTHS UCCIIEIOBATEIHCKIX
KaueCTB MOCPEACTBOM
BBITIOJTHEHUSI Y4EOHO-
HCCIIeIOBATENIbCKUX 3a1aHUM,
OPUEHTUPOBAHHBIX HAa U3yUYEHHUE U
MIPOBEPKY HAYYHBIX (DAKTOB,




[Ipodeccuonanshoe
BOCIIUTaHHE

[Ipodeccuonanshoe
BOCIIUTAHUC

Co3naHue ycaoBuid,
o0ecnieunBaroImux, GOpMHUPOBAHNE
OTBETCTBEHHOCTH 3a
npodeccroHaIbHbIN BHIOOD,
poeCCHOHAIBHOE PA3BUTHE U
npodeccuonanbHble permenus (B18)

Coznanue ycnoBui,
o0ecrneunBaronx, opMUpOBaHUE
HAYYHOT'O MUPOBO33PEHHUS, KYJIbTYPhI
IMOUCKAa HECTAHAAPTHLIX HAYYHO-
TEXHUYECKUX/TIPAaKTHUECKUX
pCHIeHI/II\/II, KPUTHYCCKOT'O OTHOIICHHA
K UCCIIIOBAaHUSIM JDKEHAYYHOTO TOJIKA
(B19)

KPUTUYECKUN aHATN3 Ty OIMKaIIi
B MpoeCCHOHAIBHON 00J1aCTH,
BOBJICUCHUS B PEasIbHbIC
MEXIUCITUTUTHHAPHBIEC HAyYHO-
HCCJIEI0BATENbCKUE TIPOEKTHI.
Hcnonp30Banye BOCIIUTATEILHOTO
MOTECHIIMANA OUCHHILINH

PO eCCHOHATTBHOTO MOYJIS TSt
dbopMUPOBaHUS y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanbsHOE pa3BUTHE
MOCPEJICTBOM BBIOOpa
CTYJE€HTaMH UHIUBUAYATbHBIX
00pa30BaTeNbHbIX TPAEKTOPUIA,
OpTraHHU3aIMi CUCTEMBbI OOIIIEHUS
MEXIy BCEMH YYaCTHUKAMH
o0pa3oBaTeNbHOrO MpoIiecca, B
TOM YHCJIE C HCIIOIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTH.

1.Mcnonb3oBanue
BOCIIUTATCILHOTrO ITIOTCHIINAIA
JTUCIUILTNH/TIpakTHK «HaydHo-
uccienoBarenbekas padboray,
«IIpoekTHas mpaKkTUKay,
«HayuHbIil ceMuHap» JJIs:

- popmMupoOBaHUS TOHUMAHUS
OCHOBHBIX TTPUHITUIIOB 1
CIoco00B HAYYHOTO MO3HAHUS
MHUpa, pa3BUTHUSA
HCCICA0BATCILCKUX KaueCTB
CTYJICHTOB MTOCPEICTBOM HUX
BOBJICUCHMS B UCCIIEAOBATEIIHLCKUE
MIPOEKTHI 1O 00JIACTSAM HAYIHBIX
uccnegoBanuil. 2. Mcnonp3oBanue
BOCIIUTATECILHOTO ITOTEHIIHAIA
nucuuiul "VMcropust Hayku u
unxenepun", "Kpurnueckoe
MBIIIEHHE U OCHOBBI HAyUHOM
KoMMyHuKaruu'", "Beienue B
crenuanbHOCTh", "HayuHo-
uccieaoBarenbekas padora',
"Hayunslii ceMunap" ams:

- hopMHUpOBaAHUS CIIOCOOHOCTH
OTIIENSITh HACTOAIIUE HAYYHbBIE
MCCJIEIOBAHUS OT JHKCHAYUYHBIX
MOCPEICTBOM ITPOBEICHHS CO
CTYJAEHTaMH 3aHITUI U
perynspHbIx Oecern;

- hopMHUPOBAHUSA KPUTHUECKOTO
MBILUTICHUS, YMEHUS
paccMaTpuBaTh Pa3InYHBIC




[Ipodeccrnonanshoe
BOCIIUTaHHE

[Ipodeccrnonanshoe
BOCITUTAHUE

Co3zanne yciaoBui,
obecrneunBaronnx, OpMUPOBAHUE

HAaBbIKOB KOMMYHUKallUH, KOMaH)IHOfI

pabotsl 1 muaepcTBa (B20)

Co3pnanue ycnoBuii,
obecrieunBaromuX, GOPMUPOBAHNE
CIIOCOOHOCTH U CTPEMIICHUS
CJIEI0OBATh B POGecCHr HOpMaM

UCCJIEJOBAHMsI C SKCIIEPTHOM
MO3UIMH TOCPEICTBOM
00CYX/IEeHUS CO CTy/I€HTaMH
COBPEMEHHBIX HCCIIEIOBAHUM,
MCTOPUYECKUX IPEAIOCHUIOK
MOSIBJICHUS TEX WJIM UHBIX
OTKPBITUNA U TEOPHH.
1.Mcnonp3oBanue
BOCIIMTATEIBHOIO TOTEHIIAAJA
JUCIUIUIMH PO eCCHOHATBHOTO
MOJyJIs JUIsl pa3BUTHUSI HABBIKOB
KOMMYHHKAIH, KOMaHIHON
paboThI U INAEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIILIEHHS], CTPEMIICHUS
CJe10BaTh B MpohecCuOHATBHOM
JESATEIIBHOCTH HOPMaM
MOBEIEHHS, 00ECIIEUNBAIOIIAM
HPABCTBEHHBIN XapaKkTep
TPYAOBOM AEATETLHOCTH U
HECIy>KeOHOT0 MOBEIeHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pellIeHus Yepe3 MOArOTOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
IIPAKTUYECKUX 3aJaHUH, pelIeHue
KEHCOB, MPOXO0XK/IEHUE MPAKTUK U
noarorosky BKP.
2.Mcnonp3oBanue
BOCIIMTATEIBHOIO NIOTEHIIAAJA
JUCIUIUIMH TpOo¢EeCCUOHATBHOIO
MOy JUIst: - GOpMUpPOBaHUS
IIPOU3BOJICTBEHHOT'O
KOJUIEKTUBH3Ma B XOJI€
COBMECTHOTI'O PELICHUS KaK
MOJIEIbHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TaKXkKe IMyTeM
MOJIKPEIUIEHHE PALIMOHAJIBHO-
TE€XHOJIOTMYECKUX HaBBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
JEeSTEIbBHOCTH SMOIIMOHATbHBIM
3¢ deKkToM ycrenrHoro
B3aMMOJIEHCTBYSI, OIYIIEHUEM
pocra o0mieit s pexkTuBHOCTH
IIPU paclpeiesIeHUU IPOEKTHBIX
3a/1a4 B COOTBETCTBHH C
CUJIBHBIMU KOMIIETEHTHOCTHBIMU
Y SMOLIMOHAJILHBIMU CBOMCTBaAaMH
YJICHOB POEKTHOM I'PYIIIBI.
1.Mcnonp3oBanue
BOCIHUTATEIBHOIO MOTEHIINAJA
JUCLUIUIMH NPO(ecCHOHATbHOTO
MOJ1yJIsl JUIsl pa3BUTHUSI HABBIKOB




[IpodeccronansHOE
BOCIIHTAHHE

MOBEICHUS, 00€CIICUNBAIOLIM
HPaBCTBEHHBIN XapaKTep TPYIOBOH
JeSITeTbHOCTH U HECITYKEeOHOTO
nosenenus (B21)

Co3zanue yciaoBuid,
o0ecnieunBaroImux, GopMHUPOBAHNE
TBOPYECKOTO
WHXEHEPHOT0/TIpoeCCHOHATBHOTO
MBIIUICHUS, HABBIKOB OPTaHU3AIlUN
KOJIJIEKTUBHOU IPOEKTHOMU
nesitensHOCTH (B22)

KOMMYHUKAIMU, KOMaHIHOU
paboTHI U THIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIIIEHUS, CTPEMIICHHS
CJIeIOBaTh B MPOQECCHOHATHHON
NeSATeTLHOCTH HOpMaM
MOBEICHHs1, 00ECTICUNBAIOIIUM
HPaBCTBEHHBIN XapaKTeEP
TPYZIOBOM AESITENBHOCTU U
HECTy>KeOHOTO TIOBEACHMS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
penieHus 4epe3 MoAr0OTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPaKTUYECKUX 3aJIaHUMN, PEIICHHE
KEMCOB, MPOXOXKACHHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHIIHAJIA
TUCIUILIAH TPO(dECCUOHATLHOTO
MOAYJIS Uit - (GOPMHUPOBAHHMS
MIPOU3BOACTBEHHOTO
KOJUICKTUBHU3MA B X0JI€
COBMECTHOTI'O PEIICHUS KaK
MOJICIIbHBIX, TaK M MPAKTHICCKUX
3a/1a4, a TaKXkKe MyTeM
MOJAKPETUICHHE palliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMO/JICHCTBUS B TPOCKTHOM
JIeATEIbHOCTH 3MOLUOHATIbHBIM
3¢ dexTomM ycremnHoro
B3aUMO/ICUCTBUS, OLLYIIICHUEM
pocTa o01ieit 23¢pheKTUBHOCTH
MIPH paclpeeIeHUH MPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIbHBIMU KOMIIETEHTHOCTHBIMU
¥ DMOIIMOHAJILHBIMU CBONCTBAMHU
YJIEHOB MPOEKTHOM TPYIIIBI.
1.Mcnons3oBanmne
BOCITUTATEIbHOTO OTEHIINAIIA
JUCIUIUIMH TpOo¢eCCUOHATBHOTO
MOJTyJIS JUTSl Pa3BUTHUSI HABBIKOB
KOMMYHUKAITUH, KOMaHIHOU
paboTHI U TUIEPCTBRA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUTICHUS, CTPEMIICHUS
CJIeIOBATh B MPOQPECCHOHATHHON
JESTEIbHOCTH HOpMaM
MIOBEIEHNS, 00ECIIEYNBATOIIIM
HPABCTBEHHBIN XapakTep
TPYAOBOM AECATETLHOCTH U
HECITykeOHOTO TOBECHHSI,
OTBETCTBEHHOCTH 32 MPUHSATHIE




[Ipodeccuonansuoe
BOCIIUTAHUC

[IpodeccuonanbHoe
BOCIIUTaHHE

Cozpanue ycnoBui,
o0ecrneunBaroux, OpMUPOBaHUE
KYJIBTYpbl UHPOPMALIMOHHOM
6e3omnacHoctu (B23)

Co3naHue ycnoBuii,
o0ecrneunBaronx, opMUPOBaHUE

KyJIBTYpbl O€30IIaCHOCTH IIpU paboTe ¢

na3epHbIM u3nyuyeHuem (B27)

pEeLIeHUs Yepe3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX pabOT U
MPAKTUYECKUX 3aJaHH, pelIeHue
KEHCOB, TIPOXOKACHUE TPAKTHK H
noarotoBky BKP.
2.Mcnonp3oBanue
BOCTIMTATEIHHOTO MOTEHIIUATA
JUCIUIUIMH PO eCCHOHATBHOIO
MOJYJIS JUIst: - POPMUPOBAHUS
MPOU3BOJICTBEHHOT'O
KOJUIEKTUBHU3MA B XOJIe
COBMECTHOTI'O PELICHUS KaK
MOJIETIHHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TaKXkKe IMyTeM
HOJKPEIJICHUE PAallMOHAIBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
JEeSITeTbHOCTH SYMOITUOHATBHBIM
3¢ dekToM ycrenrHoro
B3aUMO/ICHCTBHUS, OIIYIICHUEM
pocTa o0uiel 3pPEeKTUBHOCTH
NPY pactpeeNieHHH MPOSKTHBIX
3aJa4 B COOTBETCTBHH C
CHWJIBHBIMU KOMITICTCHTHOCTHBIMHU
¥ DMOIMOHATILHBIMUA CBOMCTBAMU
YJIEHOB POEKTHOM I'PYIIIBI.
Hcnonp3oBaHne BOCIUTATEIBHOTO
MOTEHIIMAJa JUCIATUTHH
npodeCcCHOHATBLHOI0 MOAYJIS ISt
dbopmupoBaHre 0a30BBIX HABBIKOB
UH(POPMALIMOHHOM 0€3011aCHOCTH
yepes U3y4eHue MoCcaeCTBUI
XaJIaTHOTO OTHOIIEHUS K padoTe
¢ uH(MOPMAITMOHHBIMU
cucTemMamu, 6a3zaMu JTaHHBIX
(BKJTIOYAsI TEpCOHAIbHBIE
JTaHHbIE), TPHEeMax U MEeTOAax
37I0YMBIIIICHHUKOB,
HOTEHIMAIbHOM YPOHE
MI0JIb30BATEIISIM.
1.Mcnons3oBanune
BOCIHUTATEIBHOIO MMOTEHIINAJA
npOoGUIBHBIX TUCIUIUIMH U BCEX
BUJIOB MPAKTUK JUIS: -
dbopMuUpOBaHUS KyIbTYPBI
Ja3epHOi 6€30MacHOCTH
MOCPEACTBOM TEMATHUECKOTO
aKIEHTUPOBAHUS B COJIEPIKAaHUU
TUCIUIUIAH ¥ Y4eOHBIX 3aaHu,
MOJITOTOBKH 3cce, pedepaTos,
JUCKYCCHIA, a TAKXK€E B XOJI€
IPAKTHYECKON paboThI €




[Ipodeccrnonansroe
BOCIIUTaHHE

Co3zmanmne yciaoBuid,
o0ecnieunBaromux, GOpMHUPOBAHNE
KyJbTYpbl O€30MaCHOCTH P padboTe
Ha 9KCIIEPUMEHTAIBHBIX U
MPOMBITIJICHHBIX YCTAaHOBKAX BBICOKOM
mortHocTH (B28)

Ja3epHbIM 000PY/JOBAHUEM. -
(bopMHpPOBaHUS KYITBTYPHI
6€e301acHOCTH IpU paboTe Ha
IKCIEPUMEHTAIBHBIX U
IPOMBIIIJICHHBIX YCTAaHOBKAX
BBICOKOUM MOIIIHOCTH U
UMEIOIMMH MTOBBIIICHHBIN
YPOBEHB OITACHOCTH Yepe3
BBITOJIHEHHUE CTYJCHTaMHU
NPaKTUIECKUX U JTa00paTOPHBIX
paboT, B TOM YHCIIe Ha
000pyTOBaHUY ISl KCCIICTIOBAHUS
BBICOKOTEMIIEPATYPHOI1 I1a3MBbl.
1.Mcnonp3oBanue
BOCIIUTATEIBHOT'O MOTEHIIAJIA
NpOQIIEHBIX TUCIATUTHH U BCEX
BUJIOB IPAKTUK JJIS: -
(bopMHPOBaHUS KYIBTYPHI
Ja3epHON 6€30ImacHOCTH
MIOCPEJICTBOM TEMAaTHUECKOTO
aKIEHTUPOBAHU B COJIEPKaHUU
JMICIIUTUIAH ¥ Y9eOHBIX 3aJaHnH,
HOJTrOTOBKHU 3cce, pedepaTos,
JIUCKYCCHUH, a TaKXKE B XO/€
NpPaKTU4ECKOi paboThI ¢
Ja3epHBIM 000pPYIOBaHUEM. -
(GopMHPOBaHUS KYJIbTYPbI
0e30MmacHOCTH IpH padboTe Ha
9KCHEPUMEHTAIbHBIX U
NPOMBIIIJICHHBIX YCTAaHOBKAX
BBICOKOM MOIITHOCTH U
UMEIOIIIMMH TTOBBIIICHHBIN
YPOBEHb OIACHOCTH Yepe3
BBITIOJIHEHHUE CTYJICHTaMHU
NPaKTUYECKUX U Ja00paTOPHBIX
pabot, B TOM YHCIIe Ha
000pYIOBAHUU JUJIsl UCCIIEIOBAHUS
BBICOKOTEMIIEPATYPHOH IJIa3MBbl.

S. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIUHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS B (HOPMBI KOHTPOJIS:
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* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS

** _ cymMMa MaKCHMAaJbHBIX OaJIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U

(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3elioB:

O06o3na | I[To1HOe HAaUMeHOBaHHe

4YeHue

KU1 KoHTposib 1o uroram

3 3auer

KAJIEHJIAPHBIN IITIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
6 Cemecmp 0 60 0

1-8 pa3nea 1 0 32 0

1 BBoaHBII HHCTPYKTaX 11O paBuiiaM 0€30macHOCTH paboOTHI B Bcero aytuTopHsIX 4acoB
HAYYHBIX JJA0OPATOPUSIX. 0 | 4 [0
[TpaBwmiia 6e30mMacHOCTH P paboTe C MEKTPOodOpyaOoBaHUEeM. | OHIalH
[IpaBuia 6e30macHOCTH NP padoTe Ha JIa3ePHBIX YCTAHOBKAX | () 0 0

Bugumoro, Y® u UK nuanazonos. O3HaKOMIICHHE C
o0opyaoBaHueM U pubOpHO 6a30ii Jaboparopuu.




2 Y4eOHO-MeTOINUEeCKUN HHCTPYKTaX. Bcero ayIuTOpHBIX 4acoB
HauanbHbie cBeieHUs O TEMaTUKE HAYYHOM TPYMIIbI. 0 | 4 | 0
ITocranoska 3agaun HIP. Omnnaiin

0 | 0 | 0

3-8 N3yuenne n cucreMarnsanus Hay4HO-TEXHUYECKOU Bcero ayiutopHsIx 4acoB
autepatypsl o remaruke HUP. Pa3paboTka HayuHo- 0 | 24 [0
TEXHUYECKOTO 000CHOBAaHUS BRIOPAHHOTO PEIICHUS 3a1a91 OHnaiin
HUP 0 0 0

9-15 pasnaen 2 0 28 0

9-11 [TonroroBka MaTepuabHO-TEXHUUECKOM Oa3bl. [IpoBeneHue Bcero aytuTopHbIX 4acoB
MOATOTOBUTENBHBIX PaloT. 0 | 12 [0

Omnnaiin
0 |0 | 0

12 - 14 | IIpoBeneHre HEOOXOIUMBIX MPEBAPUTEIHHBIX PACUCTOB Bcero ayiutopHbIx 4acoB
0 | 12 [0
Ownnaitn
0 |0 |0

15 Hanucanue otuera. [logroroska npeseHranuu Bcero aynuTopHbIX 4acoB
0 | 4 |0
Ownnaitn
0 |0 |0

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OTIIIHIA:

O06o3na | ITo1HOe HAaMMeHOBaHM e
YeHHue
OK ONEeKTPOHHBIN KypC
[IM [TO0THOTEKCTOBBIN MaTepUall
111 IToTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuaisl
AM AyJMo-MaTepualibl
[Ip3 [Ipe3eHTaumu
T Tectsl
5CM DNEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CAUT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

B kauecTBe aKTMBHBIX CpPCIACTB 06y‘{eHI/I$I HUCIOJIB3YCTCA IACMOHCTpalusa, HUMCHOIIUXCA B

HaaIn4yuu

U pa3pabOTaHHBIX B HAy4HOH rpymIe,

pa3NUYHBIX TPUOOPOB, YCTPOWCTB, (PU3MUECKUX

YCTAaHOBOK, MATCPUAJIOB C YHHUKAJIbHBIMU (I)I/I3I/I‘ICCKI/IMI/I CBOﬁCTBaMH, AJITOPUTMOB U MCTOAOB

00pabOTKM JMaHHBIX, MPOrpaMM pacuera (PU3NYECKHX XapaKTEPUCTHK M MPOTpaMM aBTOMATHU3ALUHU

nporecca usMepeHuil. Ilporpamma «YueOHas mpakTHKa» MpeaycMaTpuBaeT OoJbIION 00beM

BHEAYJIUTOPHON CaMOCTOSITEIbHOW pabOTO# CTYJIEHTOB C IIEJIbI0 KaK TEOPETHYECKOM MOJTOTOBKH K

BeinmotHeHUI0 HUP, Tak u ¢ nenpro ananmsa nojydeHHbBIX B X0€ pa0OThI PE3yIbTATOB .

7.

®OH/J OHEHOYHBIX CPEJICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
IIK-1 3-TTK-1 3, K-8, KI1-15
V-TIK-1 3, KH-8, KN-15
B-TIK-1 3, KH-8, K1-15
T1IK-2 3-11K-2 3, KU-8, KH-15
V-T1K-2 3, KH1-8, K1-15
B-IIK-2 3, K-8, KI-15
I1IK-2.1 3-11K-2.1 3, KH-8, KN-15
V-TIK-2.1 3, KU1-8, K1-15
B-IIK-2.1 3, KU-8, KH-15
IIK-2.2 3-T1K-2.2 3, KH1-8, K1-15
V-IIK-2.2 3, K-8, KI-15
B-IIK-2.2 3, KH1-8, K1-15
[IK-2.3 3-I1K-2.3 3, K-8, KI-15
V-1IK-2.3 3, KH-8, K1-15
B-TIK-2.3 3, KU1-8, K1-15
I11IK-2.4 3-11K-2.4 3, KU-8, KH-15
V-1IK-2.4 3, KH-8, K1-15
B-IIK-2.4 3, K-8, KI-15
TIK-3 3-11K-3 3, KH-8, K1-15
V-TIK-3 3, K-8, KI1-15
B-IIK-3 3, KU-8, KH-15
I1IK-4 3-I1K-4 3, K1-8, K1-15
V-I1IK-4 3, KU-8, KH-15
B-IIK-4 3, KH1-8, K1-15
IIK-5 3-TTK-5 3, K-8, KI-15
V-IIK-5 3, KH-8, K1-15
B-IIK-5 3, KU1-8, K1-15
VK-1 3-VK-1 3, KU-8, KH-15
V-VK-1 3, K1-8, K1-15
B-YK-1 3, K-8, KI-15
VK-6 3-YK-6 3, KH1-8, K1-15
V-VK-6 3, K-8, KI-15
B-YK-6 3, KH-8, KH-15
VKII-1 3-VKII-1 3, K-8, K1-15
V-VKII-1 3, KU-8, KH-15
B-VKII-1 3, KH-8, K1-15
VKII-2 3-VYKII-2 3, K-8, KI-15
V-VKII-2 3, KH-8, K1-15
B-VKII-2 3, K-8, KI1-15

HIkanbl oeHKU 00pa3oBaTeIbLHbIX JOCTHKEHHU I




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. DU b 73 BonokoHHBIE TEXHOJIOTHYECKHE Ja3epbl U ux npuMenenue : , Cankt-IlerepOypr: Jlansb,
2022

2. OU K 44 KBanToBas u ontuveckas nektponuka : , Cankr-IlerepOypr: Jlans, 2022



3. 535 131 CoBpeMeHHas ja3epHasi CleKTpocKomnus : yueOHoe nocobue, lonronpyansiii: UnTemexr,
2014

4. 91 A 95 Craructuueckas paanodusnka 1 onTuka : yuebnoe nocodue, Mocksa: ®usmarnut, 2010

5. DU 3-18 Teopust ontuueckux cucreM : , Cankr-IlerepOypr: Jlans, 2022

JOITOJIHUTEJIbBHA A JIMTEPATYPA:

1. 621.37 K85 Jlazeps! ynbTpakOpOTKUX UMIYJIBCOB U X MPUMEHEHUS | yueOHOe 1mocodue,
Honronpyausiii: Uurennexr, 2012

2. 91 A 16 CoBpeMeHHast ONTHKA I'ayCCOBBIX IyYKOB : yueOHoe nocodue, Mocksa: @usmariur, 2010

3. 537 X19 Jleknuu no kBauTOoBOM paguodusuke : , . M. Xanun, Huwxauit Hosropoa: UTI® PAH,
2005

[TPOTPAMMHOE OBECIIEYEHHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHrne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

[Ipu nonyyeHnH MHAUBUAYAIBHOIO 3a/laHUsl HA HAYYHO-UCCIIEOBATEIbCKYIO0 paboTy cienyeT
YEeTKO YSICHUTh MECTO 3TOM paboThl B 001Iel mpobiemMaTHKe UCCIeIOBaHUM HAYYHON IPYMIIb, €€ 1eNlb
U OXKHUJaeMblii KOHEUHbIH pe3ynbraT. ClieyeT BHMMATEIBHO O3HAKOMUTBHCS C OOOPYAOBaHHEM U
npuOopHO  0a30il  y1abopaTtopuu, M3Yy4YHTh TMpaBWiIa  O€30MacHOCTH TIpu  paboTe ¢
3JIeKTpO0OOpYyIOBaHKEM, IpaBUja OE30MAaCHOCTH NpU padoTe Ha JIa3epHbIX YCTAHOBKAX BUAMMOTIO,
Y@ u UK nuana3oHoB, MPONUTH HHCTPYKTAX 110 TEXHUKE OE30MAaCHOCTH.

Heo0xonuMo BHHMATENbHO H3YyYUTh PEKOMEHJOBAHHYIO HAYYHBIM DPYKOBOJHUTEIEM HIIU
Hay4YHbIM KOHCYJIbTAHTOM JUTEparypy. [IpM BO3HUKHOBEHMH BOIIPOCOB CIIEYET, HE CTECHSACH,
oOpalaTecsl 3a pa3bsCHEHUAMU K COTPYJHUKAM HAy4YHOW TPYIIBl WJIM K HAYYHOMY PYKOBOJIHUTEIIIO.
[TomuuTe, yTO BHI paboTaere B KOJUIEKTHBE, HA 0OIIMI pe3ysbTaT. BmecTe ¢ TeM, HaJ0 MOHUMATh, YTO
B XOJI¢ BBINOJHEHHUS pPabOThl BBl JOJKHBI MPOSABIATH CAMOCTOSITENBHOCTh B JOCTHUKEHHUH
IIOCTABJICHHOW IIE€pe]l BAMH LEIH, YMETh CaMOCTOSITEIbHO TPUHUMATH PEIIEHUS, UCIOJIb3Ys 3HAHUS U
HaBBIKM IOJIyYEHHbIE B Ipoliecce Mpeabiayero ooydenus. Kak npaBuiio, 3HauuTeNbHbIE TPYAHOCTH
MOPOKJIAIOT Pa3pO3HEHHOCTh M OTBJICYEHHOCTh 3HAHMM, HEJOCTATOYHOE IOHMMAaHHUE B3aMMOCBS3EH



MEX/1y pa3HbIMU pa3zenaMu (GU3UKU. bonbInyo posib B JOPMUPOBAHUU IEIIOCTHONW CUCTEMBI TOHITHIA
JOJDKHO J1aTh BBITIOJIHEHUE HAYyYHO-HCCIIEI0BATEIbCKOW PAaOOTHI, B XOAEC KOTOPOTO TEOPETHUCCKHE
MpEeACTAaBICHUS MPUOOPETYT HArsAIHOE OTOOpakeHue B ombiTe. CTyAeHTaM B XOje padOThl HY>KHO
CTapaThCsl MCIONb30BaTh T€ MPEUMYLIECTBA, KOTOPbIE AaeT B3aUMOJICHCTBUE C NPEINO/aBaTEIEM B
pexumMe quanora. Pekomenayem 3afaBaTh MPENOIaBaTENI0 BOIPOCH! MO CYLIECTBY TEMATHKU pabOThI
U 0 TEXHHUKE DKCIEpUMEHTa, YTOObI KaK MOYKHO IIOJIHEE YSCHHUTh B3aUMOCBSI3aHHBIM KOMILIEKC
MIPE/ICTABJICHUM, JIeKAIIMX B OCHOBE MPAKTHUECKUX TPUMEHEHHH Ja3epoB B HCCIEAOBAHUSAX,
M3MEpEHUSIX U TEXHOJIOTMUECKUX MPOIIeccax.

HemanoBaxHbIM SIBISIETCS KPUTUUYECKUNA M CPABHUTENIbHBIA aHAIM3 MCIOJb30BaHHBIX B XOE
BBITIOJTHEHUS pa0OThI METOJIOB M METOJMK, MOJIYYCHHBIX JAHHBIX U XapaKTepHUCTUK. ETo pe3ynbTarhl,
HapsIy C MOJYYCHHBIMHU, HEOOXOIMMO IMPUBECTU B OTUCTE-IIPE3CHTAIIHH.

11. YYEBHO-METOJWYECKHWE PEKOMEHIALIMU IS IIPEINIOJABATEJEN

Crnemyer 03HAaKOMHTBH CTYIEHTOB C TEMAaTHKOW PaOOThI HAYYHOW TPYIIIBI, 000PYJIOBAaHHEM H
npuOOpHOI 0a3zoi J1abopaTopuu, MPOBECTH HMHCTPYKTAX IO TEXHHUKE OE30MacCHOCTH Ha pabouem
Mmecte. CTyIEeHT OJDKEH SICHO MNpPEJICTaBlIATh cebe Lesb paboThl M €€ MeCTO B 0Oulield TemaTuke
Hay4YHOHl TIpynmbl, a TaKXe MEepCHeKTUBbl ATOH TeMaTHkU. Hajgo mnopekoMeHnoBaTh CTYICHTY
JIUTEpaTypy, HE TOJbKO HEOOXOAMMYIO Ul DELIeHHs IOCTaBIEHHOW IMepel HHUM 3aJadd, HO U
PacCLIUPSIONIYI0 €r0 Kpyro3op M 3pyauiuio. BHUMaTenpHO OTHOCHUTECH K BOIpOCaM M Ipodiemam,
BO3HHUKAIOIIUM y CTY/EHTOB B IpoOILIecCce BBIMOTHEHUS paboThl. OOCYXKIeHNEe TEMAaTUKU U COJePKAHUS
paboThl JOIDKHO TIOMOYb UM TIy0)Ke TMOHATH B3aMMOCBS3b TEOPETUUYECKUX M HHKCHEPHBIX
mcuuIuiiH. becenpl co cTyieHTaMu peKOMEHIyeTCsl CTPOUTh B BUE AMAJIOra, B X0JIe KOTOPOTO OHU
Mori OBl TIPOJIEMOHCTPUPOBATh TOJYYCHHBIE paHee 3HAHHSA, CIIOCOOHOCTh CaMOCTOSITEIHHO
pasMBIIUIATE W J€NaTh BbIBOJBI. BONpPOCHI MO TEXHUYECKUM JAETAlIsIM amnaparypbl ¥ METOAMKH
HaOII0ACHNN U U3MEpeHuil noje3Hee 00CyXIaTh OKOJIO YCTAaHOBKM WMJIM Jaxke Mo Xxoxy padotsl. Ilo
Xoay palOoThl PyKOBOJUTENb (MPEnoAaBaTeNb) JODKEH OLIEHHWBAaTh KAadeCTBO MOJYYEHHBIX JaHHBIX
HaOJI0ACHNH, METOIMYECKYI0 KOPPEKTHOCTD MPOLIECCa U3MEPEHUI WM MIPEJIaraéMoro TeXHUYECKOTro
pemenust. Oco6oe BHUMaHHE HYXHO OOpamiath Ha COOTBETCTBHE PEXMMa HW3MEPEHUH Mapamerpam
TEOPETUYECKON MOJEIH, HA OCHOBAaHUHM KOTOPOU MOJUIEKAT UHTEPIPETALUN PE3yJIbTAThl HAOIIOICHHH.
B pesynbrare OOImIEHUS C MPENoAaBaTeieM B XOJAE BBIMOJHEHHUS paOOTHl CTYACHTY JieT4e YSICHHUTH
HETIOCPEJICTBEHHBIE M KOCBEHHBIC, TIyOMHHBIC B3aWMHBIC CBSI3M PA3HOPOIHBIX (JIMIIb HA TIEPBBINA
B3IIs1T) 3 dekToB, MposiBICHHE OOMMUX 3aKOHOMEPHOCTEH B YAaCTHBIX CIydYasiX, U MOHATH, TIE €ro
3HaHUS OrPaHMYCHbl, U B KAKUX HANPAaBICHUAX MX HY)KHO pacliupsATb. Bmecre ¢ Tem, He cienyer
U3JIMILIHE «OINEKaThy» CTYJEHTOB, OHM JOJDKHBl HAYYMTbCS CaMOCTOSTENIBHO IMPUHUMATh PELeHMs,
UCHOJb3Ys 3HAaHUS U HaBBIKM MOJYUYEHHbIE B IPOLIecCe MPEeAbLIYIEro 00yyeHusl.

Ha 3aBepatomiem stame paOoThl MpernojaBaTeNb TOHKEH BHUMATEIBHO MPOYUTATh OTYET,
MOJITOTOBJICHHBIM CTyIEHTOM, OOpallias BHUMaHHE M Ha CTWIb W3JOXeHud. [Ipuydas CTyIeHTOB K
XOpOIIEeMY CTHJIIO M3JIOKEHHS, HYy)KHO 0e3 KoyiebaHui TpeOoBaTh mepenucaTbh TEKCT (OCOOEHHO 3TO
KacaeTcs BBEJICHUS, 3aKIIOYCHHS W OCHOBHBIX BBIBOJIOB) C HEBHATHBIMH (OPMYJIHPOBKAMH,
HErpaMOTHBIMH (hpa3eoOrnYecKUMU 000pOTaMH, HETOYHON U HEOJITHO3HAYHOM TepMuHONoruen. Ecnu
NEPENUCAHHBIA BapHAHT HEyJaueH, clelyeT yKa3aTb Ha HEAOCTATKH U IPEUIOKUTh YCTPAHUTh UX B
CJICAYIOLIEM BapUaHTe
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