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YpoBeHb 00pa3oBaHuUs MarucTparypa

Hamnpasnenue 13.04.01 TennosHepreTrKa U TEIIOTEXHUKA
noaroToBku/CrienuaibHOCTh

HamnpasieHHOCTh CucteMmsbl SHEprocOepekeHus Ha 0a3e HETPAJAUIIMOHHBIX U
(mpodus )/Criennanu3arus BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUU

Cpok ocBOEHHUS
o0pa3oBaTeNbHON IpOrpaMMbl 2 rojia
10 OYHOM opmMe 00yUueHUs

®dopma 00yueHUs ouHas

VY4eOubiii Moaynb «CoBpeMeHHOE OOOpyAOBaHHE M PEeXUMBl pPadOTBl BETPO- H
THJIPO3JIEKTPOCTAHLIMI) U3ydaeTcsl B TPEThEM CEMECTE.
KypcoBas pabota/KypcoBoii MpoeKT — HE MPETYCMOTPEHBI.

1.1. ®opma npoOMEXyTOYHOU ATTECTAUU
TPETUl cemecTp - 3a4eT C OIEHKOM
1.2.  Mecto yuebHoro moayis B ctpykrype OITOII

VYuebublii Monynp «CoBpeMeHHOe O00O0pyAOBaHHME U PEXHUMBl pPabOTBl BETpO- U
TUAPO3JIEKTPOCTAHIINI OTHOCUTCS K 0053aT€IbHON YacTH IPOrPaMMBI.

1.3. lenu u muanupyemble pe3yabTaThl 00YUSHHS IO MOIYITIO

Hensamu uzydyenuss moayis «CoBpeMeHHOE 00O0pyHOBaHHE M PEKUMBbI pabOThI BETPO- U
TUIPO3JIEKTPOCTAHIININ SBIISETCS:

— (opMupoBaHME 3HAHUH O 3aJadyax ONTHMM3ALUU PEXKUMOB  3IIEKTPOCTAHLINY;
O3HAKOMJICHHE C BOIIPOCAMHM HCIIOJIb30BAHUS DJHEPIUM BETpa, €€ TEXHUYECKOro IOTEHIUANa,
TUIIAMU BETPOBBIX 3JEKTPOCTAHIMI, BO3MOXHOCTAMU MX Yy4YacTHsl B TIOKpPBITHMM Tpaduka
Harpy3ku  3JIEKTPONOTPeOJeHHUs,  SKOJOIMYECKMMH  IMpoOsieMaMH BETPOIJIEKTPOCTaHIIMH,
TEHJCHIMSIMUA B Pa3BUTHUU B MUPOBOIl BETPO3HEPIE€TUKE;

— YMEHHE HCHOJb30BATh OCHOBBI MaTeMaTHUYECKOro aHajiu3a, (U3MKO-MaTeMaTHYECKHX
OCHOB SHEPreTHKU 1 UH(POPMATUKHU JUIsl pEIICHUs PEKUMHBIX 33]1a4;

— HU3y4YeHHE TEOPETHYECKUX OCHOB MpPeoOpa3oBaHUsl SHEPIHMM B TUAPOIHEPreTUUYECKUX
YCTaHOBKaX, OLICHKH TEXHUUYECKOTO NOTEHLMAJda THAPOIHEPreTUYECKUX pecypcoB
paccMaTpuBaeMoro peruoHa;

— O3HAaKOMJIEHME C BO3MOXHOCTSIMU BKJIIOUEHHUS TMIPOIHEPreTHYECKHX YCTaHOBOK B
HHEpPreTHYecKuil OanaHc, OCOOEHHOCTAMHU HKCIUTyaTalluM T'MIPOIEKTPOCTAHLUMN M y4acTHs B
MOKPBITUM rpauKa Harpy3Ku S3HEPrOCUCTEMBIL;

— HU3y4YeHHE HKOJIOTHUECKUX MpOOIeM THIAPOIHEPrOCTPOUTENLCTBA s YUéTa ITUX 3HAHUN
Opd TPUHATHM peIIeHUH B cBOEH mpodeccHoHanbHOM JEeATeNbHOCTH B Ipejaenax CBoeH
KOMIIETEHIIHH;

— (opmupoBaHMe y OOy4aroIMXCs KOMIIETEHIIMH, YCTaHOBJIEHHOW 0Opa3oBaTeNbHON
nporpammoii B coorserctBuu ¢ ®I'OC BO 1o nanHOMY MOIYIIO.

PesynpraTroM o0OyueHHs MO y4eOHOMY MOJIYJIIO SIBIISICTCS OBIaJeHUE OOy4YaroIIUMUCS
3HAHUSAMH, YMEHHUSMHU, HaBBIKAMH M ONBITOM JESATEIBHOCTH, XapaKTEPU3YIOIIMMH IPOLECcC
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(dbopMHpOBaHUS KOMIIETCHIMA ¥ OO0ECIEUYMBAIOUIMMU JOCTH)KEHUE IJIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHMS y4E€OHOT0 MOYJIS.

CDOpMI/IpyeMI)Ie KOMIICTCHIINH U MHAUKATOPBI JOCTHIKCHUA KOMIICTCHIIUM.

Kox m HauMeHOBaHHe

Koa u HamMeHOBaHHe

Ilnanupyemble pe3yJbTaThbl 00y4eHUs!

HHIHKATOpPa
KOMIIeTeHIIMH 10 MOJY.JTI0
JAOCTHKEHHs] KOMIIeTeHIIH

OIIK-2 NJI-OIK-2.1 — TlpuMeHS€T COBPEMEHHBIC  METOJIbI
Crioco0eH npuMeHSTh AHaJIu3 METOZIOB UCCIIEIOBAHUS | HAyYHBIX HCCIIEI0OBaHNAI obnactu
COBPEMEHHBIE METOIbI ISl peLlIeHNs] IOCTaBIEHHOM SHEProCOEPEKEHUS Ha Oase
UCClIe0BaHus, 3a7a4u HETPaJVLIHOHHBIX U  BO30OHOBISIEMBIX
OLICHUBATh U HCTOYHHKOB JHEpruy, METOIUKH
HPE/CTABIATh HPOBEIACHUS 3KCHEPUMEHTOB u
pe3yIbTaThl UCIIBITAHUI, aHAJIN3a UX PE3yJIbTaToB.

BEITIOJTHCHHOH pabOoTHI

— OcymecTBisieT BBHIOOpP METOAWK U
CPE/CTB peIICHUS 3aJauyd UCCIEeJOBaHUM,
coop, 00paboTKy, aHaIn3 u
CHCTEeMaTH3allMI0  HAYYHO-TEXHUYECKOI
WHPOPMALIUH [0 TEME UCCIIeJOBAHUIHA.

— Cnocoben MIPOU3BECTH aHaIn3
MOJYYCHHBIX PE3YJIbTaTOB 10 M TOTaM
HCCIIEIOBAHUSL.

IK-1

Crioco0O€eH BBITTOIHATE
MPOU3BOJICTBEHHO-
TEXHUUYECKHE 3a0a4H 110
COIPOBOXICHUIO
OKCILTyaTallu! CPEJICTB
U3MEpPEHUN U
UHPOPMAaITUOHHO-
HU3MEPUTEIILHBIX CUCTEM B
obnact
HETPATUIIMOHHBIX U
BO300HOBIISIEMEIX
HUCTOYHUKOB SHEPTUHU

WJI-TIK-1.3
JeMoHCcTpUpanus yMeHUN
CaMOCTOSITeThHON (pUKcauu
pe3yJIbTaTOB aHAIN3A B
CIICIUAaJIM3UPOBAHHBIX
MH()OPMAMOHHEIX MTPOTpaMMax
u (opMax OTYETHOCTH ISt
TETMIOMAacCOOOMEHHOTO
000pyIOBaHUS ISl CUCTEM
HETPaIUIOHHON 1
BO300HOBJISIEMOW SHEPTETUKN

— IlpuMeHsieT OCHOBHBIE 3aKOHBI TEOPUHU
SJICKTPUUYCCKUX ueneﬁ 1 aBTOMATUKU,

— AHanusupyer PEXKUMBI paboThI
AIIEKTPOIHEPTETUIECKUX YCTAHOBOK;

— Bnaneer mnpaBunamu  3KCIUTyaTalyu
000pyIOBaHUS U OpraHu3ay PadOTEH;

— Hcnonesyer IpaBuiIa TEXHUKHU
0e301aCHOCTH;

— Hcnonbp3yer KOMIIBIOTEP, KaK CPEACTBO
paboThl ¢ nHOpManei;

— Ilpumensier coBpeMeHHbIE Hay4HbIE U
MIPOM3BOJCTBEHHbIE anmnaparsl UIst
MPOBEIECHHS MH)KEHEPHBIX U3MEPEHH;

— OcymecTBIsieT pacyeT 3JMEKTPUUSCKUX
1enel MOCTOSHHOTO U TIEPEMEHHOTO TOKa,

— Cnocoben paccUYHUTHIBATH
JNIEKTpUYECKHE CXEMBI, BBIOUPATH
YCTPOWCTBAa  3allUTBl M aBTOMATHKH

AIIEKTPOIHEPTETUIECKUX O0BHEKTOB;

— AHanmm3upyeTr cocTaB 000pyJOBaHUS
AIIEKTPOIHEPTETUIECKUX OOBEKTOB M €ro
rapaMeTpel;

— OOmamaer HaBBIKAMH HCIIOJIE30BAHUS
CAIIP 57eKTpOTEXHUYECKUX CUCTEM M UX
KOMITOHEHTOB;

— MUcnonwsyer unrepdetic OC Windows,

¢aiinoByro cUcTeMY, CTaHJapTHbIE
POrpaMMHBIE CPEJICTBA;

— Coznaer u odopmiser
MapKHUpPOBaHHEBIC, HYMEPOBAHHBIC u

MHOTOYPOBHEBBIE CITUCKH;
— Hcnonezyer Bo3moxkHOocTH Microsoft




Koa 1 HamMeHOBaHHe
KOMIIEeTeHI{HH

Koa n HaumeHoBaHMe
HHIUKaATOpa
JAOCTHKCHHUHA KOMIIETCHIINH

IInanupyemble pe3yJbTaThl 00y4eHUs!
10 MOAYJII0

Word: pa3meTrka CTpaHuIBl, BCTaBKa
CHUMBOIIOB H (hopmy;

— CmocoOeH CTPOUTH CBOIHBIC TAOJIHIIHI,
MPOBOJWTH  pacueT  MPOMEXKYTOUYHBIX
nuToros B Tabnmmax MSExcel;

— Cmocoben perarhb 3a1a9u
MPOTHO3UPOBaHUS:  (DYHKIMH,  JUHHUH
TPEHa;

— CnocobeH peliaTth 3aJ1aun
ONTUMH3ALUH: TTOAOODP MapaMeTPOB, TOUCK
peLICHHS;

— Crnoco0eH co3aBaTh MyJIbTHMETUITHBIE
npesenTanuu B MSPowerPoint;

— Cmocoben cozgaBath TabnuIbl 0a3bl
JIaHHBIX;

— OcymecTBisieT cO0Op U HCHOIBb30BaHKE
WHPOpPMALIUK C TENbI0 HUCIOJIb30BaHUS
TEIIOMacCOOOMEHHOTO 000PYAOBaHUS AJIS
cucteM HETPaUIHOHHOM "
BO300HOBIISIEMOI YHEPTETHKH;

— IIpumensier cmnocoObl 3¢ (heKTUBHOTO
nmoricka WH(POpPMANKK, HEOOXOAMMOM IS
peleHHs 3a7a491 WK TPOOIIEMBI

— OOmamaeT aKTyaJIbHBIMH  METOJaMHU
paboThl B popecCHOHATBHON U CMEXHBIX
chepax,  OLEHHMBAaTH  pe3ynbTaT M
TIOCJENICTBHS CBONX JICHCTBUIA,

— Ormpenensger HEOOXOAUMBIC MCTOYHHUKH
WHPOPMAIIUK, OICHWBATh MPAKTHYECKYIO
3HAYUMOCTDb PE3YJIbTAaTOB ITOMCKA,

— OdopmisieT pe3ybTaThl MOUCKA;

— Omnpenenser AKTYaJIbHOCTh
HOPMATHBHO-TIPABOBOW JIOKYMCHTAIIMH B
npoQeCCHOHANTBEHON ICATEIILHOCTH;

— Ilpumenser CpencTBa
WHPOPMAITMOHHBIX TEXHOJIOTHI TS
pemieHuss  MPO(GECCHOHANBHBIX  3a371a4,
HCTIOJIb30BaTh COBPEMEHHOE MPOrPaAaMMHOE
obecrieueHue;

— Hcmonszyer CIECIMATU3UPOBAHHOE
nporpaMMHoe oOecriedeHne i pacyera
TEIIOMAacCOOOMEHHOTO 000pyI0BaHHUSI
CUCTEM HETPaJULIUOHHON u
BO300HOBIISIEMO SHEPTETHKY;

— Ilpumenser OTHOCUTEIILHYIO u
a0COJIIOTHYIO aJpecaluio B TaOJIUYHOM
nponeccope MSExcel, cnncku, pyHKumn
JUTSL aBTOMATH3alK paObOThI CO CIIHCKaMH,
aBTO(UIBTPBI U pacIIUPEHHbIE (DUIBTPEI;
— Ilpumenser MeToAbl HCCIEIOBAHMS,
MOJCJIIMPOBaHUS W NIPOTHO3UPOBAHMS
XapaKTEPUCTUK (DyHKITMOHATBHBIX
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Koa 1 HamMeHOBaHHe

Koa n HaumeHoBaHMe
HHIUKaATOpa

IInanupyemble pe3yJbTaThl 00y4eHUs!

KOMIIETEHITN A 10 MOAYJII0
JOCTH:KEHHS KOMIIETEHI[HH
MaTepHaJoB;
— CnocobeH  TOCTaBHTH (013 u
OTIPEJICITUTh 3aJjayd  WCCIICJIOBAHUS;
BBEIOMPATHh METOJIBI CCIIEIOBAHUS O0BEKTA;
BBIOMpATH M OLICHWBATh METOJUKY aHAIIN3a
JIaHHOT'0 OOBEKTA;
— IlpuMeHsieT MeTonbl MaTeMaTHUYECKOM
00paboTKH pe3yNnbTaTOB SKCIIEPHMEHTA;
— Oobnanaer HaBBIKAMHU pacuera
napameTpoB ANIEKTPOOOOPYAOBAHHUS
CHCTEM 3JICeKTPOCHA0KEHHUSI.
IIK-2 WUA-TIK-2.1 - [Ipumenser COBPEMEHHBIC
CriocoOeH MpoBOIUTH [MpuMeHeHNE HABBIKOB 110 CCTCCTBCHHOHAYUYHbIE W TPUKIAJHBIC
OpraHu3alHI0 U OCYILECTBIICHUIO TPYJOBBIX 3a7auu AIEKTPOIHEPTETHKU u
BEITIOJTHEHHE PadoT 1o JEUCTBUN U OLICHKU ANEKTPOTEXHUKH, peuUMBbI padoTel I'DC B
COITPOBOKICHHUIO Pe3yIbTATOB MO PEIICHUIO SHEPrOCHCTEME, METOJIBI pacuera
JKCILTyaTallMH CPEICTB npoecCHOHAaIBHBIX 3314, TEIIOMAacCOOOMEHHOTO O000pYHIOBaHUS U
I/I3M€p€HI/II>i )41 TCOPETUYCCKHUX OCHOB KOMIIBIOTEPHOT'O MOACIINPOBAHUA u
UHPOPMAITUOHHO- peoOpa3oBaHuUsI CpelcTBa WX  pEIICHUS B  HAYJYHO-
N3MCPUTCIIbHBIX CUCTEM B HOTCHL[HaJII)HOfI u I/ICCJIGI[OBEITCJII)CKOﬁ, MIPOU3BOJACTBECHHO-
obnactu KWHETUYECKOM Y3HEPTUU BOJIBI B TEXHOJIOTUYECKON HESATEIbHOCTHU u

HETPaAIUIIMOHHBIX U
BO300HOBIISIEMBIX
NCTOYHHUKOB C-)HepFI/II/I

MEXAaHUYECKYIO
(3MEKTpUUYECKYTO).

UJ-TIK-2.2

[IpopaboTka
KOHCTPYKTOPCKHX U
TEXHOJOTMUECKUX PELICHUH ¢
Y4€TOM BOJHOIO KaJacTpa
peruona

UJ-TIK-2.3

BrinosHeHue akkpenuranuu
METPOJIOTHYECKOM CITYKOBI
Ha TPaBO NPOBEACHHUS
KaJIMOpOBOUYHBIX pabOT B
00J1aCTH THIPOIHEPTETUKU

NPUHUMATh PELICHUs OpraHHu3alMOHHO-
YIPaBJIEHYECKOTO XapakTepa, ONpeleNiTh
MOPSAZOK TIOBEJEHHUS B HECTAHIAPTHBIX

CHUTYaIHsX;
- Cnocoben 0003HaYHTH MPOOIIEMBI
CO3/JIaHUs CHCTEM yIpaBJICHUsI
TEINIOMacCOOOMEHHBIM  00OPYAOBaHHEM
JUIi  CHUCTEM  HETPaAWIMOHHOW W
BO300HOBIIIEMOI SHEPreTUKH,

MIPOTHO3UPOBATH HA OCHOBE BBHIMIOJIHEHHOTO
aHaiM3a BO3MOXKHOCTH TIOCTPOMKH MajbIX
I'DC nns onpeneneHHbIX palioHOB;

- CrnocoOeH Ha OCHOBaHHMH PE3yJbTaTOB
AKCIIEPTHU3HI MPEICTABICHHBIX JOKYMEHTOB
MPUHAMATh  pEIIeHHe O  IPOBEICHUH
aKKpeIUTaluu 3asBUTENS WIA O BO3BpATE
JIOKYMEHTOB Ha JIopaboTKY;

- CnocobOeH Mpou3BOIUTh KATUOPOBOYHBIC
paboTel B OOJIACTH THIPOIHEPTETUKH IS

peUICHUA HU3MCPUTECIIbHBIX n
MMPOU3BOJACTBCHHBIX 3aaad C
HCII0JIb30BAHUECM COBpeMeHHOﬁ

armapaTypsl © METOJIOB;
- Cnoco0OeH BBIMONHATH COBOKYITHOCTH
omepanuii, BBIIOJHAEMBIX B  LEJAX
ONpEJIEICHUsI JCHUCTBUTENIbHBIX 3HAYECHUM

METPOJIOTHYECKHX  XapakTePUCTUK |
METPOJIOTHYECKOH  HPUTOJHOCTH  TeX
CpPEICTB HU3MEpPEHHH, KOTOpEIE
MIPUMEHSAIOTCS B obnactu
THIPO3HEPIeTUKY;

CrniocoOeH  BBINOJIHATH KaJHOPOBKY B
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Koa 1 HamMeHOBaHHe

Koa n HaumeHoBaHMe

IInanupyemble pe3yJbTaThl 00y4eHUs!

UHIUKATOpA
KOMIIETEHITN A 10 MOAYJII0
JOCTH:KEHHS KOMIIETEHI[HH
CIENHANBHO 000pyIOBaHHBIX
KaJTHOPOBOYHBIX abopaTopusIX c

CcOOJIIOIEHNEM BCEX IEHCTBYIOMIMX CXEM,
METO/IOJIOTUH 1 HOPMATHBOB;

- JleMOHCTpUpYyeT  HaBBIKA  IIOWCKA
HeCTaHAapTHBIX peleHuit
mpo(heCCUOHANBHBIX 33]1a4;

- CnocoOeH TpPUMEHATH  COBPEMCHHBIC
METOJIBl W CpPEICTBAa HCCIEeIOBaHMUS,

SJICKTPOSHCPICTUUCCKUX nu
SJICKTPOTCXHUUCCKUX 00BEKTOB npu
IIOMOIIIH Cp€acTB HU3MCPECHUA nu

HH(POPMALIMOHHO U3MEPHUTEIIBHBIX CUCTEM;
- AHanu3upyeT CHIBHBIE U cladble
CTOPOHBI ~ PCLICHUN, B3BEUIMBAHUU U
BO3MOXXHOCTEHd M PHUCKOB SHEProCHCTEM
Manbix ['OC 1 ux pexxuMoB paboThI;

- [Ipumensier BO300HOBIsIEMBIE U
MECTHBIE JHEpPIreTH4YeCKHe pecypchl B
HECTaHAAPTHBIX CUTYALHAX;

- Hcnonp3yer  cmocoObl  OLIGHKH
OrpaHUYCHHH, HaKJI1aJbIBACMbIX Ha
pa3BuUTHE TEIIOMacCOOOMEHHOTO
obopymoBanus s maneix [9C ¢ TOUKH
3peHHs] OXpaHbl OKpY)Karolled cpensl,
HaBBIKAMU Pa3pabOTKH OpraHU3allMOHHO
YIPABJICHYECKUH pELICHU.

O6miast TpyI0EMKOCTh YI4EOHOTO MOAYJIS TIO YUeOHOMY IIJIaHY COCTABJISIET:

1o OYHOM opMe 00yUeHUs —
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3.e. 144 yac.




