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PABOYAS ITPOI'PAMMA

HPOU3BOJACTBEHHAS ITPAKTUKA:
HAYYHO-UCCIIEJOBATEJBbCKAA PABOTA

Hanpasaenue noaroroBku 11.03.01 PaamorexHuka

IMpodpuns MuUKpPOBOIHOBAS TEXHUKA U AHTECHHBI

KBaindpukanus (cTeneHn) OakanaBp
dopma o0yueHnus O4Has
dakyJabTeT PaimoTexHMYeCKUil

Ipodpuaupyromasi kageapa  PaauosnekTponuky U 3anutel nHGopmanuu (P3U)

Boinyckawmas kadeapa CBepXBbICOKOYACTOTHOU U kBaHTOBOM pannorexHuku (CBUYuKP)

Kypc 2 Cemectp 4 KoanuectBo Henenb 4

YueOublii mian nadopa , 2016 roaa m mocJeayrOIINX JeT.

Pacnpene.neﬂne paﬁoqero BpPEeMEHU:
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1. | Jlexmuu 4acoB
2. | JJabopaTopubie pabOTHI 4acoB
3. | IlpakTHueckue 3aHATHS 180 180 | w4acos
4. | Kypcooii mpoekt/pabota (KPC) (aynutopnas) 4acoB
5. | Beero ayauTopHBIX 3aHATHI (Cymma 1-4) 180 180 | w4acos
6. W3 HUX B MHTEpaKTUBHON Gopme 4acoB
7. | CamocrositensHas padora cryaentoB (CPC) 36 36 4acoB
8. | Bceero (0e3 sk3amena) (Cymma 5,7) 216 216 | dacos

CamocT. paboTa Ha IOJITOTOBKY, Ca9y
9. 4acoB
9K3aMeHa
10| OOwas Tpy10eMKOCTb (Cymma 8.,9) 216 216 | dacos
(B 3a4ETHBIX STUHUIIAX) 6 6 3ET
3auer ceMecTp Hud. 3auer 4 cemectp
OK3aMeH _ CceMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

Jlucer coryacoBanui

PabGouass mporpamma cocrtaBieHa c yuderom TpeOoBanuii DenepanbHOro [ocymapcTBEHHOTO
oOpa3zoBarensHOr0 cTaHaapra Bbicmiero oOpazoBanust (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKH
11.03.01 "PaguorexHuka (ypoBeHb OakanaBpuara)”, yrBepskacHHOro Ilpukazom MunoOpHayku Poccuu
06 mapra 2015 r. Nel79, paccMoTpeHa U yTBEpKIeHa Ha 3acemaHuu kadeapbl «28» ampens 2016 r.,
npotokoi Ne 8

Pa3padorunk
3aB. kadeapoit CBUuKP C.H. UlapanroBuu
(momKHOCTB, Kadeapa) (monuce) (®.1.0.)
3aB. kadenpoit CBUuKP C.H. llapanroBuu
(mOWKHOCTB, Kadeapa) (momnuck) (®.11.0.)

Pabouass mporpamma coriacoBaHa ¢ (akyJIbTeTOM, NOPOPHINPYIOMEH, oOecIeunBaromein u
BBIITYCKArOIIEH KadeapaMu HapaBICHUs TIOATOTOBKH.

Hexan PT® K.1O. ITonoBa

(Ha3BaHUE (aKyabTeTa) (moxmnuce) (®.1.0.)

3aB. npoduiupyromei
kadenpoi P3N A.C. 3agopun

(Ha3BaHue Kadenpbr) (moanuce) (®.1.0.)

3aB. obecrieynBaroIeil U BBITyCKarOIIen

kadenpoit CBUuKP C.H. lIapanrosuu
(Ha3BaHue Kadenpbr) (moamnuce) (®.1.0.)
OKCIepThI:
JHouent xadenpsr TOP C.U. boromonos
MeCTO paboThl, 3aHIMaeMasi JOJDKHOCTB) (roamucs) (®.1.0.)
[Tpod. xadenpsr CBUuUKP A.E. Mangenb
(MecTo paboTHI, 3aHUMaeMast JJOJDKHOCTB) (moamuce) (®.11.0.)
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OBIIUE ITOJIOXKEHUSA

Bun npakTuku: npon3BOJACTBEHHASL.

Tun npakTUKH: Hay4YHO-HCCIIE0BaTeNbCcKas padoTa.

O60bem mpaktuku: 6 3E; 4 nenenn, 216 u.

CrniocoObI poBeieHUs] MPAKTUKU: CTAllHOHAPHAS, BbIE3HASL.

@®opma NpoBeneHUs NPAKTHKU: AUCKPETHAs.

MecTto npoBeneHHs NMpPaKTHKU. ba3oi s mpoBeaeHUs NPOU3BOACTBEHHOM INMPAKTUKHU SBISIFOTCS
Hay4yHele Jsaboparopun kKadeaper CBYUYuKP wu npyrux crpykrypubeix mnonpasznenenuii TYCYVYPa,
Opranuzaiuii no npouiIo NOAroTOBKM OaKaliaBpoB.

@opMBbl OTYETHOCTU: MUCbMEHHBIN OTYET IO NPAKTUKE, THEBHUK CTYJEHTA U OT3bIB PYKOBOJIUTENS
MIPAKTUKHU OT IPUHUMAIOIIEH OpraHU3aluu.

MecTo TpakTUKH B CTPYKType OCHOBHOHM mNpodeccHOHaNbHON 00pa3oBaTeIbHONH HpPOTrPaMMBL.
paznen b2.I1.1 6moka b2 «IIpakTuxm.

1 TEJM ¥ 3AJAYA JACHUTIIAHBI

LeasasMu NpOU3BOJCTBEHHON MPAKTHKU - HAYYHO-HCCIEIOBATEIbCKOM paboThl (l1anee HaydHO-
HCCIIEI0BATEIbCKOW PA0OTHI) SIBJISFOTCS:

— 3aKperUIeHHE TEOPETUYECKUX 3HAHHWM, MOITYYEHHBIX INPU H3YYCHHUU Oa30BBIX TUCIHUILIAH, U
MpUOOpEeTeHNEe TIEPBBIX MPAKTUYECKUX HABBIKOB B cdepe Oyaymieit mpodeccruoHaabHOU
JeSITeNIbHOCTH;

— O3HaKOMIJICHHE C COJIEpPYKAaHHEM OCHOBHBIX paOOT M MCCIIEIOBAHUH, BHITIOJTHIEMBIX B OpPraHU3aluu
10 MECTY MPOXO0KIEHUS MPAKTUKH, IPUHITHE YU4aCTUS B UCCIICOBAHUSIX;

— OCBOCHHE TNPHEMOB, METOJOB W CIIOCOOOB BBISABICHHS, HAONIONEHUS, U3MEPEHUS U KOHTPOJIS
MapaMeTpoB UCCIEAYEMBIX POIIECCOB;

— YCBOEHHME I[IPHUEMOB, METOJOB M CIOCOOOB OO0pabOTKH, NPEACTABIECHUS M HWHTEpPIpPETALUU
Pe3yIbTaTOB MPOBEJACHHBIX HCCIEI0OBAHUN.

3agayaMu HayYHO-HCCIIEA0BATEIbCKON pabOTHI SBIISIOTCS:

— OCBOECHHUE COBPEMEHHOI'0 SKCHEPUMEHTAIBHOTO 000PYAOBAHUS U METOJIOB €0 UCIOJIb30BaHNUS;

— O3HaKOMJIEHHE W TPAKTHYECKOE HCIOJIh30BAHNE KOMITBIOTEPHBIX MPOTPaMM HMHUTAIIMOHHOTO M
MaTeMaTHYeCKOr0 MOJICIIMPOBAHUS /ISl UCCIIEIOBAHUS U Pa3pabOTKU YCTPOMCTB U CUCTEM;

— O3HAaKOMJIEHHE C OpraHW3alyedl M BBHITOJHEHHEM HAYYHO-HUCCIEIOBATEIILCKAX W OIBITHO-
KOHCTPYKTOPCKUX padoT;

— OCBOGHHE TMPHUHIMUIIOB YyYacTUS B  BBIIOJHEHHH COBPEMEHHBIX  HCCICNOBAaHUHA B
npo¢eCCUOHATIbLHOM KOJUIEKTHUBE;

- cOop HEOOXOIMMBIX MaTepUasOB JUIsl HAIMCAHUS OTYETOB IO MPAKTUKAM.

2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hannas npaktuka (b2.I1.1) otHocuTcs k pa3aeny [IpousBoncteennas npaktuka (b2.I1.) Gmoka
«[Ipaktuk» (B2).

3 TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA JUCIUIIJINHBI:

[TpoxokneHre MPOM3BOJICTBEHHON NMPAKTHKH - HAYYHO-HCCIIEJOBATENBCKON paOdOTHl HANpaBIIEHO
Ha (OPMUPOBAHUE CIETYIOIUX KOMIETEHIIUIA:

—  CIIOCOOHOCTBIO BBISBIISITH €CTECTBEHHO-HAYYHYIO CYIIHOCTH TPOOJEeM, BO3HUKAIONIMX B XOJIE
npoeCCUOHATIBHON JEeSTEeIbHOCTH, NMPHUBJIEKATh Ui MX PELICHUs COOTBETCTBYIOMIMHA (H3UKO-
maremarudeckuit anmapar (OITK-2);

— TOTOBHOCTHIO YYacTBOBAaTh B COCTABJICHUM AaHAJUTUYECKHX OO030POB M HAyYHO-TEXHUYECKHUX
OTYETOB IO pPE3yJbTaTaM BBIIOJIHEHHOH pa0OTHl, B MOJATOTOBKE IyOJIMKAalMil pPe3yabTaToOB
UCCIIeIOBaHMI U pa3paboTOK B BUE Npe3eHTalmi, crareii u goknanos (I1K-3).
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B pe3ynbpTaTe npoxo0KIeHns MPOU3BOJICTBEHHON TPAKTUKHU CTYJAEHT JOJKEH:
3HATh:
— OpraHM3alMIO U YIPABICHHUE EATEIbHOCTHIO MOAPA3ACIICHUS 10 MECTY TPOXOKICHHUS IPAKTUKY;
—  BOIIPOCHI INIaHUpOBaHus U PpuHaHcuposanus HUP;
JNEUCTBYIOLME CTAaHAAPTHI, TEXHUYECKHUE YCIOBUS;

- TIOJIOKEHUS U MHCTPYKIIMH I10 3KCIUTyaTalluu 000pyAOBaHNUS;

—  OporpamMMbl UCHBITAaHUH, O(DOPMIICHHE TEXHUYECKON JOKYMEHTAIIUH;

— OCHOBHBIE TIPHUEMBI, METOIBl MU CIIOCOOBI BBISBICHUS, HAOIIOACHHUSA, M3MEPEHHS M KOHTPOJISA
[apaMeTPOB HCCIIEYEMBIX MTPOLIECCOB;

yMeThb:

— CaMOCTOSITEJIbBHO BBINOJHATh SKCIEPUMEHTAIbHbIE MCCIEIOBAHUS JJI1 PELIEHUs Hay4dHO-
HCCIIEA0BATENIBCKUX U IIPOU3BOACTBEHHBIX 3a/1a4 C UCIIOJIb30BAHUEM COBPEMEHHOM anmaparypsl U
METOJ0B MCCIIEJOBAHNUS;

— TPEACTAaBIATH PE3yNbTaThl HCCIEAOBaHUS B (opMe OTYETOB, pedepaToB, MyOIMKAIMA |
NyOIMYHBIX  OOCYXXKIEHUM; HMHTEPIPETUPOBATh W  NPEIACTABISATH  PE3YJbTAaThl  HAYYHBIX
HUCCIEIOBAHUN,

BJIA/IETh:

— HaBbIKAMHU MHCTPYMEHTAIbHBIX U3MEPEHUN MapaMeTPOB UCCIETYEMbIX OObEKTOB,

—  HaBBIKaMH JIOTMKO-METOI0JIOTMYECKOTO aHAIN3a HAYYHOI'0 HCCIIEOBAHUS U €r0 PE3yJIbTaTOB
BBINOJIHUTH (3aBepHIeHHEe MPAKTUKH):

- HHJIUMBHUAYQJIBHOE 33/JIaHME 110 TEME, COITIaCHO LIEJISAM U 3aa4aM IIPaKTUKH;

— BECTH JIHEBHUK I10 MPAKTHUKE C MOAPOOHOI 3aMKChi0 BCEX BUIOB paboT;

— COCTaBUTb OTYET 10 IPAKTHKE.

4 OFBEM JUCHUILIVHBI U BUJIbl YYEBHOM PABOTHI

OO0111ast TPYI0EMKOCTh JAUCIUILIAHBI COCTaBIsAeT _6 3adeTHbIX equnull (4 venenu, 216 gac.)..

Bun yuebHoM paboThI Bcero CemecTpsl
4acoB 1 2 3 4 5 6 7 8
AynuTOpHBIEe 3aHATHS (BCETro) 180 180
B tom uncne:
Jlexunu
JlabopaTopusie pabotsl (JIP) Ha npeanpusiTin
[paxrnaeckue 3ausatus (I13) (B ToM guncie 3amuTa 180 180
0TYETa MO IPAKTHKE)
CamocTosiTeTbHasi padoTa (Bcero) 36 36
B tom uncne:
IMoxroToBka K J1aGOPaTOPHBIM paboTaM 0
[MonroToBKa K MPaKTHYECKUM 3aHATUSIM 36 36
O01as TpyJ0EeMKOCTh Yac 216 216
3auetHele Enunnnel TpynoeMKocTH 6 6

5 COAEP) KAHUE JTUCHUIIJIMHBI

5.1. Pa3nenabl AMCUMILIMH ¥ BUALI 3aHATHH

. R I . o O E D
= ERl ER|l o9ty R 35 OPMHPYEMBI
Ne S |2E|5E| 821853 %2 e
HaumMenoBanue pasjena JUCHUITITHHBI g Ox|lSEX| 2|8 g es
n/m & Q z l% 2l 24 |3 g 4 T o | KOMIereHImu
8 S = H o o
= = 94 m9 (OK, IIK)
O3HaKOMJICHUE C MECTOM HPOBEICHUS OIK-2
1. |uccnenosanuii. [Topsiiok nmpoBeneHus - - 2 - 1 3 K-3 '
MIATEHTHOT'O TTOMCKA.
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2 CocraBiieHre KaJeHAapHoro MiaHa u ) - 4 - 2 6 OIIK-2,
' | rexHnyeckoro 3amanus Ha nposenenust HIP IK-3
Nzyuyenne HUP noapaznenenus. OIIK-2,
3 IIpoBeaeHus aHATUTHYECKOTo 0030pa. - } 20 } 2 22 |TIK-3
[InanupoBaHue SKCIEpUMEHTA.
4 |Maremarudeckoe Mojenuposanue. IlakeTst . . OIIK-2,
- 30 5 35
MIPUKJIAIHBIX IPOrpaMM. IK-3
5 | UncneHHsle MeTOABI MOJAeINpoBanus. IlakeTs . . OIIK-2,
- 36 6 42
MIPUKJIAIHBIX IPOrpaMM. IK-3
6 |MHMTalMOHHOE MOJETUPOBAHMKE. . . . OIIK-2,
- 34 7 41
OKcIepUMEeHTaIbHBIC HCCIICTOBAHMS. [1K-3
7 |Maremaruyeckas 00paboTKa pe3yIbTaToB - - OIIK-2,
N - 34 7 41
HabmoneHuit. [TakeTsl IpUKITaTHBIX TPOTPAMM. IK-3
CocTaBieHUE U 3alIATa OTIETa 110 HAyIHO- OIIK-2,
8 | uccnenosarensckoit pabore. - ; 20 } 6 26 |IIK-3
OdopmiieHHE pe3yIbTaTOB UCCIICTOBAHUI.
HUroro: - - 180 - 36 216

OcHoBHasT 4YacThb 3aHATHI,

CBA3aHHBIX C OCBOCHHEM HCCICAOBATCIBCKOIO O60p}’I[0BaHI/I$I,
HU3YUCHUCM HAYYHO-UCCICAOBATCIbCKUX pa60T B COOTBCTCTBYIOLIEM IIOAPA3ACIICHUHN YHUBCPCUTETA UIIN

HHWMU npoBoauTcs B MHAMBUYAIIEHOM ITOPSIIKE TI0JI PYKOBOJICTBOM HaY4HOT'O PYKOBOIAUTEIIS.
CTyneHTbl MOTYT IPUHAThH Y4acTHe B pab0Te HAYYHBIX KOJUIEKTHBOB;

1. 3A0 «HII® «Muxkpan» (pa3padoTka mu(poBBIX paaruopeIeHHbIX JINHUI);

2. OAO «HUMU III» (pa3zpaboTka MUKPOBOIHOBBIX MOJYJIEH);

3. Jlaboparopuit «CBY snekrponuka» (aya. 324, PTK)

PTK) na xa.CBUuKP.

5.2 Copep:xaHue pa3/ie0B JTUCHUILINHBI (110 JIEKLIHAM)
Jlexuuu He npeyCMOTPEHBI.

«MukpoBoaHOBasi TexHUKa» (ayn. 328,

5.3 Pa3aennl AUCHMILUIMHBI 1 MEKTHCIUTNTMHAPHBIE CBSI3H € 00eCneYHBAKIIUMHU
(mpeabIAyIUMH) U 00ecniedYuBaeMbIMH (IOCTCAYIOMIMMHI) JUCHUATNIIMHAMHA

Ne HanmenoBanue o0ecreqnBaroIinx Ne Ne pa3nenoB JaHHOM AMCHUIUTNHBI U3 Tab.5.1, A1t KOTOPBIX
n/n (mpenpITynux) U 00eCcTIeIMBaEMbIX HE00X0IMMO U3y4YeHHE 00eCTIEUHBAIONTNX (TIPEIBIIYIINX) U
(mocnenyonux) AUCIUTLTIH obecrneunBaeMbIX (MOCIEAYIOMNX) TUCITUTUIAH
1 ] 2] 3 ] 4 ] s5s]6] 7 |81 9
IpenmecTBYIOLIME IMCIUNIIMHBI
4 cemecTp

1 | PaguoTexHHMYECKHE e U CUTHAJIBI + + + +
2 | IlpuknanHple MaTeMaTHUYECKHE METO/IbI + + +

B PaINOTEXHHUKE
3 | CxeMOTeXHHKa aHaJIOTOBBIX

JJIEKTPOHHBIX YCTPOICTB
4 | ®usnueckre OCHOBBI 3JIEKTPOHUKH

MHocienyomue IMCHUNITHHBI

1 CAIIP MUKpPOBOIHOBBIX YCTPOUCTB U + + + +

aHTCHH
2 | PagnoTexHUUECKHE CHCTEMBI + + +
3 | OcHOBBI KOHCTPYHUPOBAHUS U + + + +

TexHosoruu npoussoactsa POC
4 | MHorokaHaJbHbIE IN(PPOBHIE CHCTEMBI + + +

nepeaavn
6 | TexHOJOrMHU U CUCTEMBI

aBTOMATH3UPOBAHHBIX H3MEPEHUH Ha +

CBY

5.4 CooTtBeTcTBHE KOMIIETeHIUH, GOpMUPYEMBIX PH U3YYEeHHHU AUCHMILIMHBI, U BU/10B

3aHATHH
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ITepeuens Bupas! 3ansTHit DOopMBI KOHTPOJIS
KOMIIETCHIUI JI Jla6 | bp. KP/KII | CPC
OIIK-2 + + OT4eT 1o MpakTUKe, 3allliTa OTYeTa
TIK-3 + + OT4er 1o MpakTUKe, 3allIiTa OTYeTa

JI — nexuwus, [Ip — npakTHueckue u ceMUHapcKue 3ausaTus, Jlab — maboparopusie padorsr, KP/KII —
KypcoBas pabora/mpoekt, CPC — camocrositenbHas paboTta cTyaeHTa

6 METOIbI U ®OPMbI OPTAHU3ALIUU OBYYEHUSA

6.1 ®opmbl NpoBeaeHNsI MPAKTUKHA

[TpakTuyeckue (ceMUHAPCKUE) 3aHATHUS, SKCKYPCUU B JIAOOPAaTOPUSIX By3a, HAYKOEMKUX (upmax,
MpEANPUITHSIX.

6.2 MecTo 1 BpeMsi IPOBeIeHUsI MPAKTUKH

[Tpou3BoICTBEHHAs MPAKTUKA - HAYYHO-HCCIEAOBATEIbCKON paboTa MPOBOAWTCS B CTOPOHHUX
opranmzanusax (HIIL, OOT, 3A0, OAO, Hay4HO-HCCIIEIOBATENbCKHUX, OIMBITHO-KOHCTPYKTOPCKUX
[EeHTpax WM ¢(uinagax) Mo MNPOQPIII0 HAMPABICHHUS IOATOTOBKH, OCHAIICHHBIX COBPEMEHHBIM
TEJICeKOMMYHUKALIMOHHBIM 00OPYIOBaHHEM, MU3MEPUTEIHHOW M KOMIBIOTEPHON TEXHUKOW, a Takke B
HayYHBIX JJA0OpATOPHUSAX U HA Kadeapax yHUBEPCUTETA.

Bpemsi mpoBeseHHS TPOW3BOACTBEHHON TMPAKTUKA - HAyYHO-HCCIEIOBATEILCKOW paboThl (4
cemectp, 4 Henenu, 216 yac.) onpenensercs rpaduKoM yueOHOTO Mpoliecca Ha KaKIblid ydeOHBIH Tof,
COCTaBJICHHBIM Ha OCHOBaHHH paboyero yueOHOro miaHa.

6.3 Buabl npou3BoACTBEHHO# padoThI HA MPAKTHKE

[Tpon3BOCTBEHHBIII MHCTPYKTAX; MPOU3BOJICTBEHHbIE 3aJaHMs; pacyeT, cOOpKa, HACTpoWKa U
UCCIIEIOBaHUE IapaMETPOB MUKPOBOJIHOBBIX YCTPOWCTB; CUCTEMAaTH3aUsl HApaOOTaHHOIO MaTepHara.

6.4 ATTecTamus Mo NpaKTHKe

BeinonHsieTcs mocie  OKOHYaHHUS  COOTBETCTBYHOIIEH MpakTuku. Dopma  aTTecTalnuu:
nuddepeHIIMPOBaHHBIN 3a4€T MO Pe3yNIbTaTaM MOATOTOBKY U 3aIIUTHI MUCbMEHHBIX OTYETOB.

7 JABOPATOPHBIN MPAKTUKYM

JlabGopaTopHbIil NPaKTUKYM y4eOHBIM IUIAaHOM HE MPETYCMOTPEH

8 MPAKTUYECKHUE 3AHSTHUS (CEMUHAPBI)

[IpakTuueckue 3aHATHS TPOBOJATCSA B BHJIE HAYYHBIX CEMHUHApPOB U IMPAKTUYECKOW padOTHI MO
TeMaM HWHAMBUAYAJIbHBIX 3aJaHuil. CeMHHaphl MPOBOAATCS MPU YYacTHM IpernojaBaTesiel, HAay4HbIX
pabOTHUKOB U acnupaHToB Kadeapbl. TemaTnka MHAMBUAYAIbHBIX 3aJaHUIl Ha MPOBEIEHUE HAayYHBIX
HCCIIEIOBAaHUM ONpeessieTCsl HalpaBJIeHUsIMA HayqHO-HCCIe10BaTeabckux padot kapeaps CBUuKP.

OCHOBHBIE pa3eNbl MHAUBUYAIbHBIX 3aJaHUA W TEMbI IPAKTUYECKHUX 3aHATUN ONPENEISAIOTCS U3
TEMaTHK MMOCIEAYIOIUX TaOIHUI] ayTUTOPHBIX 3aHATHH U CAMOCTOSTETLHON pabOTHI.

Tpymo-
No paznena N
Temarrka MPaKTHYECKUX 3aHATHIA (CEMHUHAPOB) eMKOCTh |DopMUpyeMast KOMITETCHIIUS
Ne 11/11 | IMCUMITITNHEL
(dac.)
O3HaKOMJIEHUE C MECTOM MPOBEICHUS OIIK-2. TIK-3
1 1,2 uccienoBanuii. CocTaBieHne KaJleHIApHOTO IIaHa 6
npoBeeHus padot. I[IpoBeneHHe MATEHTHOTO TIOUCKA
N3yuenne HUP nonpaznenenus . Ilposenenue OIIK-2. TIK-3
2. 3 aHAJIMTHYECKOro 0030pa, IIaHMPOBAHHE 20
JKCIICPUMCHTA.
BrInonHeHne aHaTUTHYECKHUX BBIKIA0K U OIIK-2. IIK-3
3. 4 MaTeMaTHYeCKHX PacyeTOB C UCIOIb30BaHUEM 30
MAKETOB MPUKJIATHBIX TPOTPaMM
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[TocTpoeHue u oTNaaKa HATYPHBIX OO OIIK-2. TTIK-3
4. 5 KOMITBIOTEPHBIX MOJIeJIEH, H3yueHHEe 000pyJ0BaHUS U 36
MIPOTrPaMMHBIX CPE.
Haryphoe, GyHKIIMOHATEHOE THOO UMUTAIIHOHHOE OIIK-2. TIK-3
S, 6 MOJIEIIMPOBAHIE C HCIIOIB30BAHNEM 000PYIOBAHHS U 34
MPOTrPaMMHBIX CpEJ..
MaremaTryeckast 00paboTKa pe3yIbTaToB OIIK-2. TIK-3
6. 7 sKcnepuMeHnToB. CTaTrcTHdeckas o0paboTka 34
PE3YIBTATOB.
OdopmiieHre 1 HHTEpIPETAUI PE3yIbTaTOB OIIK-2. TIK-3
7. 8 ncciaenoBanuii CocTaBlIEHHE U 3aIlMTa OTYETA T10 20
Hay4HO-HCCIIE0BaTEILCKON pabore.

Hroro: 180

KonkperHoe copaepkaHue NPAaKTUYECKUX 3aHATHH 3aBUCUT OT peajbHOW paboThl HAyYHOTO
KOJIJIEKTHBA, K KOTOPOMY IpPHKpPEIUIEH OakajaBp, U MOXKET BKJIIOYATh LIMPOKHUI IepeueHb pasJienos,
COOTBETCTBYIOILINX HANpaBiIeHUIO «PaguoTexHuka» U MpoQHI0 MOATOTOBKH «MHKPOBOJIHOBAsI TEXHUKA
Y aHTCHHBD).

9 CAMOCTOJSITEJIBHAS PABOTA

CaMocTosTeIbHas pa60Ta CTYACHTOB B NpCAIoIaracT u3y4CcHue BOIIPOCOB, KOTOPBIC CBA3AaHbI C
BBIITOJIHCHUEM MHAUBUAYAJIBHOTO 3aJaHU U HO,HFOTOBKOﬁ OT4YCTa I10 ITPAKTHKE.

Pa3znensl Tpymoe Dopmupy
JUCIUTLIA eMas ®dopma
No HaumenoBanue paboThI MKOCTb
HEI U3 KOMIIETEH | KOHTPOJIS
n/n TabII. 5. (ac) s
1 12 CocraBJICHHE TEXHUYECKOTO 3aJJaHus 1 3 T3, mnan
KasieHaapHoro miaHa HUP
2 3,45 IToaroTroBka K ayJAUTOPHBIM 3aHATHSIM 13 ggi_z' Petitunar
[ToaroroBka K 3KCIEpUMEHTAILHBIM OIIK-2. Pacuersr,
3 6.7 HCCIICIOBAHUSAM (TIPOBEJCHAE MaTEMaTHIECKOTO 14 I1K-3 Jluctunr
(YIUCIIEHHOT0) MOJICITUPOBAHHUS, TNIAHUPOBAHUE porpamMm
9KCICPUMEHTA, IPOBEACHUE IKCIICPUMEHTA) Ortuer
CocTaBjieHHEe OTYE€Ta W MOJATOTOBKA K 3allUTE IIO OIIK-2.
4 8 HccleoBaTeNbckor  pabore. OdopmieHue u 6 IK-3 OTtuer
HHTEPIPETANHs Pe3yIbTATOB HCCIeTOBAHUI
HUTOI'O: 36

10 MPUMEPHASI TEMATUKA ITPAKTUKH

[IpuMepHBIe TeMBl HHIUBUIYATBHBIX 33JJaHUN HA HAYYHO MCCIIEIOBATEIHCKYIO padoTYy:

CBepX1MpoKONnoJoCcCHbIe cMecuTenu Ha ocHoBe MUC .

MHUKpPOBOJHOBBIE YCTPOMUCTBA pa3IC€IECHUS] MOIIIHOCTH.

MUKpOBOIHOBBIE (DUIBTPHIL.

CBepXIUPOKOTIOIOCHBIC JETEKTOPHI MOTIIOIMAEMON MOIITHOCTH.

[InanapHbIC BOJTHOBOIHBIE AHTEHHBI.

MUKpOBOITHOBBIE aHTEHHHI JIJIS1 paapoB

DIEeKTPOANHAMUYECKOE MOJICTUPOBAHNE AHTECHHBIX CHCTEM.

brnmxHenoneBoii ckanep s U3MEPEHUS XapaKTEPUCTHK H3ITYJAIOIIUX CHCTEM

ABTOMAaTH3WPOBAaHHBIC H3MEPEHUS TTAPAMETPOB U XaPAKTEPUCTUK aHTEHHBIX CUCTEM;

0. Pa3zpaboTka HOBBIX JJaA0OPATOPHBIX YCTAHOBOK, B T.4Y. B BAPHAHTE KOMIIBIOTEPHBIX JTaOOPATOPHBIX
paboT, M0 OCHOBHBIM y4€OHBIM JUCIIUIUIMHAM, 00eCTICYMBAEMbIM Kadeapoii.

RBRoOoo~NooalrwNME
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11 PEUTHHIOBASI CACTEMA JJ11 OHEHKHW YCIIEBAEMOCTHU CTYJAEHTOB

KOHTpob 0CBOEHMSI TUCHUIUIMHBI OCYILECTBIISAETCS MMYyTEM NPUMEHEHUSI PEUTHHIOBOM CHUCTEMBI
OLIEHKU YCII€BAEMOCTH U BKJIKOYAET TEKYIIUH KOHTPOJb BBIIOIHEHUS 3JEMEHTOB 00beMa JUCLMILIMHBI
I10 3JIEMEHTAM KOHTPOJIS C IIO/IBEIEHUEM TEKYILEr0 PEUTHHTa.

®opMHpPOBaHNE UTOTOBOI CYMMBbI 0AJIJI0B OCYILECTBIIICTCSI ITyTEM CYMMHPOBaHUS OAJUI0B
MOJTyYSHHBIX BO BpeMs MpoxoxaeHus npaktuku (Tadm. 11.1).

Ta6amna 11.1 -Tabdauua pacnpenesennss 0a/1710B B Te4eHUN NPAKTUKH (4 ceMecTpbI)

Ne OJNeMeHTHI peHTHHTOBOTO KOHTPOJIA Makc. kois-Bo Makc. Koi-BO
0aJIoB B epHoO. 0OaJIOB B
MIPaKTHKH MIEPHO/T 3AIUTHI
NPaKTHKA
1 |IlocemeHne NMPaKTHKH 10
2 | ConmeprxaHue oT4eTra 20
2.1. | OnucaHue CTPYKTYphI NPEANPUSTHS, KpaTKasi XapaKTepHCTHKA 10
OCHOBHBIX II0JIpa3fieJIeHUl, IEpCIEKTUBHBIE I1aHbl pa3suTus HUP.
2.2 | Onucanue ocobenHocteil nposeneHus HNUP. 10
3 | MunuBuayanpHOE 3a1aHue
3.1 | BeimosiHeHUE BCeX MyHKTOB 33/1aHUs 20
3.2 | Ucnonp3oBaHNe KOMIBIOTEPHBIX TEXHOJIOTHH TP BBIITOJIHEHHH 10
WHJMBHYyalIbHOTO 3aaHust. OcOOEHHOCTH NPOrpaMMHOM MPOAYKIIMH.
3.3 | KauecTBO opopmIiIeHHs OTUETa U THEBHUKA 10
4 | Mroro MaKCHMYM 3a NePHOJI: 70
5 | 3ammra oTyeTa no nmpakTUke (MAaKCUMYyM) - 30
6 | Hapacrarommm utorom 70 100

Tab6aunna 11.2 — [lepecuer cymMMBbl 6aioB B TPAAUILIMOHHYIO U MEXAYHAPOIHYIO OLICHKY

Onerxa (IOC) HroroBasi cymMa 0alioB, yIUTBHIBAET YCIEIIHO Onenxa (ECTS)
! C/IaHHBIN 9K3aMeH B
5 (oTIM4HO) (3a4TEHO) 90 - 100 A (OTIUYHO)
85 -89 B (ouenp xopomio)
4 (xopowo) 75 -84 C (xopormo)
(3a4TeHo) 20-74
3 (Y1OBIETBOPHUTEIEHO) 65— 69 D (ynosaersoputessHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2 (HEYAIOBICTBOPHTELHO), Huxe 60 6ayios F (HeyIOBIIETBOPHUTEIIBHO)
(He 3a4TeHO)
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12 YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
JUCIHUIIVIMHBI

12.1 OcHoBHas JuTEpaTypa

1. VcrpoiictBa CBY u aHTeHHBI [ DNeKTpOHHBIN pecypc]: YueOHoe mocodue / 3amotpuHckuit B. A.,
[Hanruna JI. Y. — Tomck: TYCVYP, 2012. — 223 c¢. Pexum gocryna:
http://edu.tusur.ru/training/publications/712

2. Ycrpoiictea CBY u anTeHHs! [DnekTpoHHbIH pecypc]: YueOHnoe nocodue / ['ommn I'.I'. — Tomck:
TYCVYP, 2012. — 159 c. Peskum mocryma: http://edu.tusur.ru/training/publications/736

12.2 JlomoHuMTeIBLHASI JIUTEpPATYypa:

1. PacnpocrpaneHue paaroBOJIH U aHTEHHO-(PUAEPHBIE YCTPOMCTBA : yueOHOe Tocodue it By30B /
E. 1. Hepénos. - M. : Axanemus, 2010. - 320 c. (12 7k3.)

2. TexHu4eckas dJIEKTpoJMHAMUKa: yueOHoe mocooue mist By308/ E. . Hedhénon. — M.: Akanemus,
2008. — 409 c. (12 7k3.)

3. VYcrpoiictea CBY u antennsl: Yuebnuk ams By3os/ JI.1. Bockpecenckuit u ap. — M.:
Pamnorexnuka, 2006. — 375¢. (20 7k3.)

4. VcrpoiictBa CBY u antennsl. [IpoekTupoBanue Gpa3nupoBaHHBIX aHTEHHBIX PEIIETOK : yueOHOe
nocobue st By3oB / JI. . BockpeceHckwii [u ap.]. - 4-¢ u3a., nepepad. u mom. - M. :
Pamnorexnuka, 2012. - 744 c. (10 7k3.)

5. OCHOBBI aBTOMaTHU3UPOBAHHOTO IPOEKTUPOBAHUS AHTEHHBIX CUCTEM [ DIEKTPOHHBIHN pecypc]:
KomnbroTepHslit 1a00paTOpHBIN MPakTHKYM: YueOHO-MeToandeckoe nmocooue / lomun I. T,
TpybaueB A. A., ®areeB A. B. — 2014. — 122 c. Pexxum noctyna:
http://edu.tusur.ru/training/publications/4878

6. Ilpumenenue [1O CST Microwave Studio nms pacyéra MUKPOBOJIHOBBIX AaHTEHH U YCTPONCTB
CBY [DnektpoHHEIH pecypc]: yaeoHOoe mocodue / PateeB A. B. — Tomck: TYCYP, —2014. —
121 c. Pexxum noctyna:  http://edu.tusur.ru/training/publications/4877

7. CoBpeMeHHbIE TEXHOJIOTHH U CUCTEMBI aBTOMATU3UPOBAaHHOTO n3MepeHus Ha CBY
[OnexTponHsIif pecypc]: Koncnekr nekunit / I'nazos I'. H. — 2012, — 246 c. Pexxum nocryna:
http://edu.tusur.ru/training/publications/1108

12.3 TlepeuyeHb MeTOAMYECKUX YKA3aHUI 110 POU3BOJACTBEHHOI NPAKTHKE

1. TIpousBojacTBeHHAas MpaKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAs paboTa [DJIEKTPOHHBIN pecypc]:
Y4ebHo-MeTo1nueckoe nocodue s 6akanaBpoB HarpasiaeHus nmoarorosku 11.03.01
"Pamnorexnuka", npoduib - "MukpoBoiaHoBas TexHHKa U anTeHHbI"// [llapanrosuu C.H. -
Tomck: TYCVYP, 2016. — 19 c. Pexxum nocryma: http://edu.tusur.ru/training/publications/6115.

12.4 Cnucok HOPMATHBHBIX T0KYMEHTOB

1. ®epepanbHblil rOCyapcTBEHHBIN 00pa3oBarenbHblid cTanaapT (PI'OC) Bbiciiero oopazoBaHus
(BO) no nanpasnenuto noarorosku 11.03.01 «Pagunorexuuka» (ypoBeHb OakagaBpuata),
yrBepkaeHHoro [Ipukazom MunoOpHayku Poccun 06 mapra 2015 1. Nel79.

2. TlonoxeHue 0 MpaKTHKE 00YYArOIINXCs, OCBAUBAIOIINX OCHOBHBIC TIPO(ECCUOHATILHBIC
oOpa3oBaTeNbHbIe MPOrPaMMBbI BBICHIET0 00pa3oBaHus., Y TBepxaeHo [Ipukazom MunoOpHayku
Poccum o1 27.11.2015 Nel383.

3. Axcenosa XK. H. ITonoxenue 00 opraHnu3anuy ¥ MPOBEJICHUN TPAKTHK CTYIACHTOB, 00yJalOmuXCst
B TYCVYPe. Tomck: U3a-Bo TYCVYP, 2014. - 53 c. Pexxum nocryna:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/9-4-new.doc

4. OCTYCYP 01-2013. PaGoTsI cTyAeHUECKHE IO HAMTPABJICHUSM MOJATOTOBKU U CHIEIIHATEHOCTSIM
TexHuueckoro npoduis. O6mue TpedboBanus u npasuia opopmienus. Tomck: TYCVYP, 2013. -57
C..
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MNPUJIOKEHME 1

MHHHUCTEPCTBO OBPA30OBAHWS 1 HAYKH POCCUMCKOM ®EJIEPALIMA
denepanbHOE TOCYAAPCTBEHHOE OFODKETHOE 00Pa30BaTEIIbHOC YUPEIKICHUEC
BhICIIIETO0 00pa30BaHUs

«TOMCKHMI T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUSA U
PAAUOIJEKTPOHUKN» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«_» 2016 r.

®OHJI OIIEHOYHBIX CPEJCTB IO YYEBHOM JJUCHUILJIUHE
«I[TPOU3BOACTBEHHAS IPAKTUKA: HAYYHO-UCCJIEAOBATEJIbCKAS PABOTA»

YpoBeHb 0CHOBHOI1 00pa3oBaTe/IbHON NPOrPaMMbl OaxanaBpuaT

Hanpasaenue nmoaroroBku 11.03.01  Papmorexnuka

IMpodpuns MUKpPOBOIHOBAS TEXHUKA U AHTECHHBI

dopma o0yueHnus O4Has

dakyJabTeT PagnorexHnyeckmit

Kadenpa CaepxBblcOKOYacTOTHOW U KBaHTOBOW pagnorexHuku (CBYuKP)

Kypc2  Cemectp 4

YueOHblii mu1an Ha6opa 2014, 2015, 2016 roaoB M MoCJeAYHOIMIMX JeT

Pa3zpadorunk:

3aB. ka. CBY u KP Ilapanrosuu C.H.

3aver ceMecTp du. 3auer 4 ceMecTp

JIK3aMeH ceMecTp

Tomcek 2016
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1 Bgenenue

®onp oneHouHBIX cpeacTs (POC) sBuseTCs MPUIIOKEHHEM K pabodeii mporpamme AUCIUTUIHHBI «IIpon3BoACTBEHHAS

MIPaKTHKa: HAYIHO-HCCIEI0BaTENbCKas paboTa» U MPEeACTaBIsIeT COO0 COBOKYITHOCTh KOHTPOIBHO-U3MEPUTETBHBIX

MaTepranoB (KOHTPOJIBHBIE PadOTHI, TECTHI U AP.) M METOIOB X HCIONB30BAHNUS, IPEIHA3HAUCHHBIX I U3MEPEHUS yPOBHS

JOCTUKCHUA CTYJCHTOM YCTAaHOBJICHHBIX PE3YJILTATOB 06y‘{eHI/IH.
dOC o JUCHUITIINHC «HpOI/[?,BO,HCTBeHHaH NpaKTUKaA: HAYy4YHO-HUCCIICA0BATC/IbCKas pa60Ta» HCIIOJIB3YETCA IIPU
MPOBEACHUN TCKYIICT'O KOHTPOJIA YCIICBAEMOCTHU (KOHTpOJ'H)HI)Ie TO‘-IKI/I) u HpOMe)KyTO‘IHOfI aTTeCTallu (,HI/I(I). 3aqu)

CTYJCHTOB.

[epeyeHb 3aKpeIICHHBIX 32 TUCHUIUTHHON «[IpOU3BOICTBEHHAS MPAKTHUKA: HAYYHO-HUCCIIC0BATEIIBCKAs paboTay
KOMIICTEHINI pHBeIeH B Tadimie 1.

Ta6auna 1 — [lepeyens 3akpenJieHHBIX 32 JUCHUIINHOM «[Ipon3BoAcTBEeHHAS MPAKTHUKA: HAYYHO-
HccjieJoBaTe1bCcKas padoTa» KoMIeTeHIHU

Kon DopMyJIMPOBKA KOMIIETEHUMH Jrtansl GOPMHUPOBAHUS KOMIIETEeHIHH
OIIK-2 | crmocoOHOCTH BBISBIATH 3HATh:
€CTECTBEHHO-HAYYHYIO CYIITHOCTb — BONpPOCH IUTaHUpOBaHWA © (QuHaHCHpoBanus HUP;
po0JIeM, BOSHUKAOIINX B X0/1€ JNEUCTBYIOIIME  CTAaHAAPTHL, TEXHWYECKHE  YCIOBHS,
poeCCHOHANBHOMN NESITENFHOCTH, MOJOXKEHUS WM HMHCTPYKIMH  TI0  OKCIIIyaTaluu
NPUBJICKATh I UX PCIHICHUSA 000pyIOBaHUsI; OCHOBHBIC NIPHUEMBI, METOIBI U CIIOCOOBI
COOTBETCTBYIOIINHN (pu3nKo- BBISBJICHUs, HAONIOJCHUS, W3MEPEHUS M  KOHTPOJIS
MaTeMaTH4eCcKHi anmnapar NapaMeTpPOB UCCIEAYEMBIX ITPOLIECCOB;
yMeTh:
—  CaMOCTOSATEIIHHO BBITIOJHATH 9KCIIEPUMEHTAJIbHbIC
WCCJIEOBAHMS JUIsl PEIICHUS] HAyYHO-HUCCIIEOBATEIbCKUX
W TPOM3BOACTBEHHBIX  337ad C  HCIOJB30BAHUEM
COBPEMEHHOH amnmaparypsl 1 METOJIOB HCCIIECIOBAHNS;
BJIA/IeTh:
— HaBBIKAMHM HMHCTPYMEHTAJIBHBIX H3MEPEHHH MNapaMeTpoB
HCCIIEyeMbIX OOBEKTOB.
IK-3 TOTOBHOCTb y4acTBOBaTh B 3HATh.
COCTaBJICHUM aHATMTUICCKNX — TPOTpaMMBI  WCIBITAHHHM, OQPOPMIICHHE TEXHUYIECKON
0030pOB ¥ HAYYHO-TCXHUICCKHX JOKYMEHTALHH;
2
OTYETOB 110 pe3yJbTaTam yMeTh:
BBINIOJIHEHHO PaboThI, B IIOATOTOBKE
N — NPEACTAaBISITH pe3yNbTaThl HCCIeNOBaHUs B (dopme
nyOJIMKanuii pe3ysibTaToB .
" OTYETOB, pedepaToB, MyONMKANMA W ITyOJHMIHBIX
HCCIIeIOBaHUN U pa3padOTOK B BUIE o
. 2 0OCYXIIeHUH;  MHTEpIpPETUPOBaTh W  MPEACTABIATH
TIpe3eHTaIMi, CTaTeH U TOKIIa10B o
Pe3yJIbTaThl HAYYHBIX HCCIICTOBAHUH
BJIA/I€Th.
— HaBBIKAMHU JIOTUKO-METOJI0JIOTUIECKOTO aHaIM3a
HAYYHOT'O MCCIIE/IOBaHHS U €r0 Pe3yJIbTaToB

2 Peaau3auus KOMIETEHIUA

2.1 Komnerenuus OIIK-2

OITK-2: cnoco0HOCTEH BLISIBJIATEH €CTECTBCHHO-HAYYHYI0 CYIIIHOCTH l'[pOﬁJ'leM, BO3HUHKAKIIHUX B X01€
npocbeccuonam)ﬂoﬁ AeATEJIbHOCTH, IPUBJICKATDH AJIfl UX PCHICHUSA COOTBCTCTBy]Ol[Il/lﬁ (l)l/l3l/lK0-MaTeMaTl/l‘leCKl/lﬁ

anmapar.

Jiis popMHpOBaHUS KOMIETEHIIMH HEOOXOIUMO OCYIIECTBHUTH PSI STAIIOB.

DTarsl q)OpMI/IpOBaHI/Iﬂ KOMIETCHIINU, TPUMEHACMBIC JIJI 9TOT'O BHUIbI SaHHTHﬁ, 1 UCIIOJIB3YEMBIC CPEACTBA OLICHUBAHUA

MPECTaBICHEI B TAOIHIIE 2.

Tadanua 2- Itanbl GopMuUPOBaHMS KOMIETEHIIMH U HCIOJIb3yeMble CPeCTBA OleHNBAHUS

CocraB 3Harnb YMmern Baanernb
— BOIPOCBHI [UIAHWUPOBAHUA U CaMOCTOSITEJIbHO  BBINOJIHATh
(unancHpoBaHms HUP; 3KCIIEPUMEHTAJIbHbIE
Conepxa ACHCTBYIOLIHC CTaHJAPTHI, HUCCIIENOBAaHMUS JUId PELICHUS HaBBIKAMHU
HHe TEXHUICCKHC ycioBus, Hay4HO-MCCIIEA0BATEIbCKUX U MHCTPYMEHTAJIBHBIX
»TATIOB IIOJIOXKCHH M MHCTPYKIHUH 110 IIPOU3BOJCTBEHHBIX 3ala4 C U3MEepeHuit apaMeTpoB
SKCIUTyaTalun HMCIOJIb30BaHUEM UcciIeIyeMbIX OOBEKTOB.
000pyoBaHuUs; COBPEMEHHOM ammapaTypsl U
— OCHOBHBIE PHEMBI, METOJBI U METOJ0B UCCIIEJOBAHUS
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CIIOCOOBI BBISIBJICHHSI,
HAOMIOZICHUSI, WM3MEPEHHUs |
KOHTPOJIS napameTpoB

HCCIIETYEMbIX TIPOIIECCOB

Buabt ¢ CamocrosTenpHas paboTta o CamocTosTenpHas pabora e CamocrositenbHas paboTa
3aHATHH e OTYeT 1o TpaKTHKE. e OTUeT 10 NPAKTUKE
Hcnonns

e CoOeceoBanne e CobecenoBanne
yemble e CobecenoBanne

o /IHEBHUK U OTYET MO o JIHEBHHK U OTYET 110
cpeacrea | e Jud. 3auer

TIPaKTHKE. MpaKTHKE

OIIeHHBA
st o Jlud. 3auer e Jlug. 3ayer

OOmue XapakTepUCTUKH MTOKa3aTeNeH M KPUTEPUEB OICHUBAHMS KOMIIETEHIIMM Ha BCEX 3Talax MPUBEACHBI B Tabnuie 3.

Ta6auna 3 — O0mue XapakTepUCTHKHU MOKa3aTeslell 1 KpUTepHeB OLeHUBAHUSA KOMIETEHIMH MO ITanaM

Ioka3zarenu

3Harp Ymern Baagers
U KpUTEePUH

ObnanmaeT hakTHICCKUMU OOagaer guamna3soHoOM

N Kontpommpyer paboty,
Otan4Ho 1 TEOPETHUCCKUMHU 3HAHUAMH | TPAKTHICCKUX YMCHHH, HIPOBOIHT OLEHK
(BbICOKMIT B IpeJenax u3ydyaeMoun TpeOyeMbIX JIJIsl pa3BUTHS P Y
o COBCPUICHCTBYET ACUCTBUA
YPOBEHB) 00J1aCTH ¢ MOHUMAHHEM TBOPYECKUX PEIICHHIA, AGOTL
IpaHUIl IPUMEHUMOCTH abcTparupoBaHus mMpoodIIeM P
Beper oTBETCTBEHHOCTH 32
OOnazgaeT quanazoHOM 3aBepIlCHIE 3a7a4 B
Xopomo 3HaeT (aKThl, IPUHIUIIBL, NIPaKTUYECKUX YMECHUH, UCCIIEIOBAHUH,
(0a3oBbIit MPOIIECCHI, OOIIUE MOHSITHS B TpeOyeMbIX ISl pelIeHUS NPUCTIOCA0IMBAET CBOC
YPOBEHB) npezenax u3ydaeMoi odjaactTu | onpeneseHHbIX IpodiieM B MOBEJICHUE K
00JTacTH UCCIICIOBaHUS 00CTOSATENECTBAM B PEUICHUN
mpobiemM
YaoBiaersopu-
A P ObnamaeT OCHOBHBIMHU
TeJIbHO OOmnanaer 6a30BBIMH Paboraet npu nmpssmom
. YMEHUSMH, TPEOYEMBIMH IS
(moporosbIii 00IIMMH 3HAHUSAMHU HaOI0ICHU U
BEITIOJTHEHUSI ITPOCTHIX 33734

YPOBeHb)

(DOpMyJ'II/IPOBKa IOKa3aTeIeh 1 KPUTCPUCB OLICHUBAHUA I[aHHOﬁ KOMIICTCHIIMU TPUBEACHA B Ta6m/1ue 4,

Ta6auna 4 — [oka3aTeau U KPUTEPUHU OLIEHNBAHUA KOMIIETEHIIHH HA 3Tanax

" n?c;];iij;flf 3HaTh YMmerh Baagern
3HaeT YMmeeT ¢cBOOOIHO Bnangeer
BONPOCHI  IUIAHUPOBaHUSA H BBITOJIHSTH HaBBIKAMU
(puHaHCHpOBaHMS HUP; OKCIIEPUMEHTAJILHBIE HHCTPYMEHTAIbHBIX
JICHCTBYIONUIME  CTAHIAPTEI, HCCIIE0BAHNS JIJIs PELIEHUS H3MEpPEHnH IapaMeTpPOB
Oranuno / TCXHUYCCKUC YCIOBHS, Hay4HO-MCCJIeI0BATENbCKIX HCCIICAYEMBIX 00BEKTOB.
32UTeHO MOJIOKCHHUSA W HMHCTPYKIIUHU U MPOU3BOJCTBEHHBIX 3a/1a4
(90-100 110 ?KC"HyaTaHHH c HCTIOJIb30BaHUEM
6a108) 0GopyoBaHus; COBPEMEHHOI anmnapaTypsl
OCHOBHBIE TIPUEMBI, METOJIbI U METOJIOB MICCIIEAOBAHUS
U CIIOCOOBI  BBISBIICHHS,
HaOJIOJICHUsI, U3MEPEHUS U
KOHTPOJISt mapamMeTpoB
HCCIIEeIyEMbIX MPOILIECCOB
Hmeer npencrasiieHue o CamocTosTeNbHO BrageeT 0oCHOBHBIMHU
Xopomo / BOMNpOCaxX IUIAHUPOBAaHUSA U CaMOCTOSITEILHO BBITIOJIHSTH HABBIKAMUI
3aq(T7e 51_ % 9 (l)I/IE-IaHCI/IpOBaHI/ISI HUP; JKCIIEPUMEHTAIbHEIE HHCTPYMEHTATBHBIX
6amioB) JENCTBYIOIUX CTaHI{apTaX: HCCIIEeIOBAHUS ISl PELICHUS H3MEpEHHit apaMeTpoB
TEXHUYECKUX YCIIOBUSIX; Hay4HO-HMCCJIeI0BATENbCKUX HCCIIEIYeMBIX OOBCKTOB
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TIOJIOKCHHUAX nu

HUHCTPYKIHSIXIIO
AKCILTyaTalUH
000pyIOBaHHS;

OCHOBHEIX npuemMax,
METOIax i crocobax
BBIABICHHUS,  HAOIIOMEHUS,
U3MEpEeHUs] M KOHTPOJIS
MapamMeTpoB  HCCIEIyEeMbIX
MIPOIIECCOB

U MPOM3BOJCTBEHHBIX 3a7a4
c HCIOJIb30BaHUEM
COBPEMEHHOH  ammnaparypsl
1 METOIOB HCCIICIOBAHHS

YaoBiaerso
PUTEJIbHO

/ 3a4TeHo

(60-69

0aJ1710B)

Jaet onpenenenus no
BOIIPOCaM IUIAHUPOBAHUA U
(uHAHCHPOBaHUS HUP;
JEHCTBYIOIUM CTaHAApTaM,

TEXHHYECKUM  YCIIOBUSIM;
MIOJI0KEHHUSAM "
HUHCTPYKIHAM o
9KCIUTyaTalHU
00opyIoBaHMUS;

OCHOBHBIM npueMam,
MeTogaM ~H  crmocodam
BBIBIICHUS,  HAOIIOICHHUS,
U3MEpEeHUusT M KOHTPOJIS
[apaMeTPOB  HCCIIEIyEeMbIX
IPOLECCOB

Tloxa3sIBacT HEMOIHOE,
HEJI0CTaTOYHOE YMEHHE
- CaMOCTOSATENIBHO BEIIIOJIHATH
SKCIIEpUMEHTaIbHbIE
HCCIIEeIOBAHUS IS PEeLICHHS
Hay4HO-MCCIIeI0BATENbCKIX
U MPOU3BOJCTBEHHBIX 3a/1a4
c HCIIOJIb30BaHHUEM
COBPEMCHHOW  amIaparypsl
¥ METOJIOB HCCJICI0BaHUS

HemoncTpupyet
HEIOJIHOE, HeI0CTaTOYHOE
BIIaJICHHE

HaBBIKAMHA
MHCTPYMEHTAIBHBIX
U3MepeHuil napaMeTpoB

HCCIICJYEMbIX 00BEKTOB.

IIpumeyaHue: KOIMYECTBO OAIIIOB M TIEPEBOJI B TPAAULMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBUH C IMyHKTOM 11 PaGoueit

IIPOrPAMMBI.

2.2 Komnerennus IIK-3

IIK-3: roroBHOCTH Y4acTBOBAThH B COCTABJICHUH AaHAJTUTHYCCKUX 0630p0B N HAYYHO-TEXHUYECKHUX OTYETOB I10

pesyJjbTaram BBINOJIHEHHOI paﬁOTbI, B MOATOTOBKE nyﬁ.nmcauuﬁ pe3yabTaToB HCCJIeIOBAHUNA U pa3p360T01c B BUJI¢

Npe3eHTaluil, cTaTeil U JOKJIaJ0B.
Jns dopmupoBaHusI KOMIIETEHITUH HEOOXOIMMO OCYIIIECTBUTH PSIJI ATATIOB.

OTarbl (bOpMPIpOBaHI/IH KOMIETCHINU, TIPUMEHACMBIC JIJI1 9TOT'O BHUJIbI 3aHHTHﬁ, 1 UCIOJIB3YEMbIC CPEACTBA OLICHUBAHUA

IIPEJCTaBIICHbI B TabIHIIE 5.

Ta6auma 5- dranbl popMUPOBAHNS KOMIETEHIIMU U NCMOJIb3yeMble CPEICTBA OLIEHNBAHMS

Cocras 3HaTh Ymerh Baagers
— TIPEICTaBIATH Pe3yIBTATHI
uccienoBanusi B (Gopme
. TYETOB TOB HaBBIKAMU HKO-
Copep:ka [~ mporpamMmsl HCIIBITAHUH, 0 6e OB, N peg)ep atos, a a JIOTHKO
M nyOonuKauii u  MyOJHMYHBIX MET THYECKOr0 aHAIU
HHE opopMiieHHE  TEXHUYECKOU %’ THKAIHH yoru CTOOMIOTHHCCKOTO  aHAIIH3A
KIICHU, HAyYHOTO W BaHUS U
JTanoB JIOKYMCHTAIIH O0CYKACHMIL, ayHHOro - MCCIIenoBa
HWHTEPIPETUPOBATH u €ro pe3yabTaToB
MIPEICTABIATh PE3yIbTATHI
HAYYHBIX UCCIICTOBAHHMA
Buasbi e CamocrosTenpHas pabora o CamocTosTenpHas pabora o CamocTosiTenpHas pabora
3aHATHI e OTueT No NpaKkTHKeE. e OTyeT no NpaxkTHKe
Hcnoanbs
e CobecenoBanue e CobecenoBanne
yembie e CobecenoBanue
® JIHEBHUK M OTYET IO e JIHEBHUK U OTYET 11O
cpeacTBa o JTud. 3auer
TIPaKTUKE. MIPAKTUKE
OlleHMBA
_— o JTud. 3auer o Jlud. 3auet

O6IIII/IG XapaKTCPpUCTHUKU IoKa3aTejeh U KPUTCPUECB OLICHMBAHUA KOMIICTCHI MU Ha BCEX J3TallaX MMPUBCJCHBI B Ta6nnue 6.

Tadanna 6 — O0mme XapaKTepHUCTHKH NMOKa3aTesell 1 KPHTepHeB OLeHNBAHMS KOMIETEHIIMH 110 3Tanam

IToxa3zaTean

3HaTL

Ymern

Baapern
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U KPUTEPUH
OO6naznaer paKkTHIECKUMHU OOnagaeT quana3oHOM
o Konrponupyert padory,
OtanvHo U TEOPETUYECKUMU 3HAaHUAMHU | NPaKTHYECKUX YMEHHH, HPOBOIHT OLEHK
(BBICOKMIT B IIpeJieax U3y4aeMon TpeOyeMBbIX Ui Pa3BUTUSA P Yo
. COBEPIICHCTBYET JICHCTBHS
YPOBEHB) 00acTy ¢ NOHUMaHHEM TBOPYECKUX PEIICHHH, 4GOI
TpaHUIl IPUMEHAMOCTH abcTparupoBaHus PoOIIeM P
Beper oTBeTCTBEHHOCTH 3a
Oo0Omagaer guama3oHoOM 3aBepIIeHIe 3a1ad B
Xopomo 3HaeT (axThl, TPUHIIUIIBL, MIPaKTHYECKUX YMEHHH, HCCIIEI0BaHNH,
(6a3oBbIit IIPOLIECCHI, OOIIHE TIOHSTHS B TpeOyeMBIX [UISl pEIICHNS MIPHUCTIOCA0INBAET CBOE
YPOBEHb) Ipezenax u3ydaeMoi o01acTu | OmpeneleHHBIX IpodIeM B MIOBEICHHE K
00J1aCTH HCCIIEIOBAHUS 00CTOATENBCTBAM B PEIICHUN
mpobiemM
Yanosiaersopu-
O0azaeT OCHOBHBIMH
TeJIbHO OO6mamaeT 6a30BBIMH Paboraer npu npssmom
. YMEHHSAMH, TpeOyEeMBbIMU IS
(moporoBbIii 00IIMMH 3HAHUSIMH HaOJII0ICHUH
BBINTOJTHEHHS IPOCTHIX 3a/1a4
YPOBEHB)

dopMynupoBKa MoKazaTesell 1 KpUTepUeB OLIEHUBaHUS JAHHONW KOMIIETCHIIMH NPUBeIeHa B Tabuie 7.

Taﬁnuua 7 — Iloka3areau u KPUTEPHUH OCHUBAHUSA KOMIIETCHIIUA HA dTarax

Iloka3zaTen
3HaTh YMmernb Baanernb
U M KPUTEPUH
3HaeT Vmeet ¢cB0OOIHO Brnageer
— TpOrpamMMbl WCIBITAaHUHM, [~ NPEACTABIATH PE3YJIbTAThI HaBBIKAMHA JIOTHKO-
OrTamano / opopMIICHHE TEXHUYCCKOH ucciefoBanus B (Gopme METOI0JIOTMYECKOTO
3aUTEeHO JIOKyMEHTallu1 OTYETOB, pedepatos, aHalmM3a HAy4YHOTO
(90-100 ny6nm<au1/11/vl U TyOJIMYHBIX HCCIIeTOBAHUS U ero
6a/110B) 00CyXIeHHil; pe3ynpTaToB
WHTEPIIPETUPOBATH u
NPEJICTaBISITh  PE3YJIBTATHI
Hay4YHbIX UCCIIEIOBaHUI
Nmeer npencrasienue o CaMOCTOSTEILHO Bianeer
— @porpamMmax  MCHBITaHWM, |- MpPEICTaBIsATb PE3YJIbTaTh OCHOBHBIMH HaBBIKAMH
Xopomo / 0pOPMIICHHH TEXHHYCCKON uccrenoBaHus B (Gopme JIOTHKO-METOJI0JIOTHYECKOTO
3aUTeHO JIOKyMEHTaluu OTYETOB, 3 pedepaTos, aHaan3a Hay4HOTO
(70-89 ny6nm<aum1u U TyOJIMIHBIX HCCIIeJOBAHUS H ero
fasn108) 00CyXIeHUIT; pe3ynbTaToB
WHTEPIIPETUPOBATH u
NPEJICTaBISITh  PE3YJIbTATHI
HAyYHBIX UCCIIEJOBAHUN
JaeT onpenenexus no IToka3bIBaeT HENOIHOE, HemoHcTpupyeT
—  mporpaMmaM  MCHBITaHWHA, | HEJOCTaTOYHOE YMEHHE HETOJIHOE, HEAOCTATOYHOE
YI0BI€TBO 0pOPMIICHHIO TEXHWYECKOH [~ TMPEACTAaBIATh pE3yNbTaTsl | BIaJCHUC
pHTEIbHO JIOKyMEHTaIlu! uccienoBanuss B (popme HaBBIKAMU JIOTHKO-
/ 3a4TeHo OTYETOB, § pedeparos, METOI0JIOTMYECKOTO
(60-69 myONMUKanuid ¥ MyOIUYIHBIX aHaJIM3a Hay4HOTO
00CyXICHUIT; HCCIICAOBAaHUS u ero
0aJ1J10B)
HHTEPIPETUPOBATH u pe3ynbTaToB
MPEACTaBIATh  PE3YJbTaTh
Hay4YHbIX UCCIIEIOBaHUI

IIpumeyanune: KOIMYECTBO OAIIIOB M IEPEBOJI B TPAAUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHH C ITyHKTOM 11 Paboueit

IPOrPAMMBL.

3 TumnoBble KOHTPOJIbHbIE 3aJaHUSA

CornacoeaHa Ha noptane Ne 5519

14



Jist peanu3anuy BEIICICPEUHUCIICHHBIX 33]1a4 00YUYCHHUS UCTIONIB3YIOTCS CIICAYIOUINE MATCPHAIIbl: THIIOBBIC KOHTPOJIBHBIC
3a[aHMs WIN MHBIE MaTepHalbl, HEOOXOIMMEIE ISl OLICHKH 3HAHWH, YMEHHUH, HABBIKOB U (WJIN) OTBITA JACSTEIBHOCTH,
XapaKTepU3yIOMNX ATAIBl (POPMHUPOBAHNS KOMIIETCHIINH B IIPOIIECCE OCBOCHUS 00pa30BaTEIHLHOMN MPOrpaMMBI, B COCTaBE:

3.1 IIpumepHble TEMbl MHAUBHIYATBHBIX 321aHUI HA HAYYHO HCCJIEA0BATEIbCKYIO padoTy:

CBepXImHpPOKOTOIOCHBIE cMecuTenn Ha ocHoBe MUC .

MUuKpOBOJIHOBBIE YCTPOUCTBA Pa3AEIEHHUS MOILLIHOCTH.

MHUKpOBOITHOBBIE (HIBTPHI.

CBepXUIMPOKOIIOIOCHBIE AETEKTOPHI MOTJIONIaeMON MOIITHOCTH.

[TnanapHble BOJTHOBO/IHBIE aHTEHHBI.

MHUKpOBOJTHOBBIE aHTEHHBI ISl PalapoB

DJIeKTpOIMHAMHYECKOE MOJICTIMPOBAHNE aHTEHHBIX CHCTEM.

brmxHenoneBoii ckanep Ui U3MEPEHUSI XapaKTEPUCTUK H3ITyHaIOINX CUCTEM
ABTOMaTH3MPOBaHHbBIE H3MEPEHUsI TAPAMETPOB U XapaKTEPUCTUK aHTEHHBIX CHCTEM;
0. PazpaboTka HOBBIX JIAOOPATOPHBIX YCTAaHOBOK, B T.U. B BAPHAHTE KOMIIBIOTEPHBIX J1a00OPaTOPHEIX paboT, o
OCHOBHBIM Y4E€OHBIM TUCHHIUIHMHAM, 0OecTiednBaeMbIM KadeIpoii.

Boo~NoO~wNPE

3.2 Coaep:xanue pa3/iesioB TUCHHUITHHBI /151 CAMOCTOSAITEILHOT0 H3y4YeHHs

O3HaKOMJICHHE C MECTOM IPOBEACHUS UCCIECOBaHMI.

Wzyuyenne HUP nonpaznenenus.

CocraBneHne KaJeHAApHOTO IJIaHa ITPOBEACHNUS padoT.

[IpoBeneHue NaTeHTHOTO MOKCKA

[IpoBenenue aHaaUTHUECKOTO 0030pa,

[TnanupoBaHue SKCIIEPUMEHTA.

BrinonHeHe aHaTUTHYECKUX BBIKIAJOK M MATEMAaTHUYECKUX PACYETOB C UCIIOJIb30BaHHEM ITaKETOB IPHKJIIATHBIX

porpamm

ITocTpoenne u 0TNaAKa HATYPHBIX MO0 KOMIBIOTEPHBIX MOJAEIEH.

9. U3zyueHne 000pymOBaHUS U IPOTPAMMHBIX CpEl.

10. Haryproe, G yHKIHOHAIBFHOE OO0 MIMUTALMOHHOE MOJICTMPOBAHHE C UCTIONb30BAaHHEM 000PYHAOBaHUS U
MIPOTPaMMHBIX CpEI..

11. OxcnepuMeHTaNIBHBIE NCCIIEJOBAHMS.

12. MaTtemaTideckast 00paboTKa pe3yabTaToB SKCIepuMeHToB. CTaTHCTHIeCKass 00paboTKa pe3yIbTaToB.

13. OhopmiieHre U UHTEPIPETAIIUS PE3YIBTATOB UCCIICIOBAHMIA

14. CocraBneHue u 3aluTa OTYETa [0 HAYIHO-UCCIIE0BATEILCKOM padoTe.

Nogak~rwbdpE

®

3.3 Brninmoinenue HHAUBUAYAJTBHOT0 3aJaHUA

OmnpezeneHne TEMBI, [IENN U COJIEPKAHNUI HHIUBUAYATBHOTO 3aaHUS. .

CocraBieHune nepeyHs BOIPOCOB, MOAJIEKAIINX pa3paboTKe.

PazpaboTka cxembl (CTPYKTYypHOI, (DYHKIIMOHAIBLHOMN, NPUHIUIIMAIBHON ) H3y4aeMOro 00beKTa.

Pa3paboTka KOHCTPYKIIMH MOZYJIsl, OJIOKA, YCTPOICTBA.

CocraBneHne TEXHUYECKOW JOKYMEHTAINH, COPOBOKAAIOIIEH 00BEKT HIIM €T0 KPATKOE OIMCAHHME.
OO0ocHOBaHME NIPHUHSATHS PEIICHUH 110 UCTIONH30BAHUIO METO/I0B IIPOSKTHPOBAHNS, pa3pabOTKH U KOHTPOJIA.
Pa3paboTka BOIIPOCOB TEOPHUHU. MOAEIUPOBAHUS U IIP.. OTHOCSIIMXCS K 00BEKTY U3YUYEHHs 110 MHANBUILYAIbHOMY
3aJIaHUIO.

NoogahkwbdpE

3.4 IToaroroBka oT4YeTa M JHEBHHKA IO MpPaKTHuKe

1. Caenenus o mpojelaHHONW B IEPHO] MPAKTUKH PaboTe B THEBHUKE U OTYETE MO MPAKTUKE , IPEIOKCHIS U
BBIBO/IBI 110 PE3YJIbTaTaM MPaKTUKH.
2. VITOrH BBINIOJHEHUS WHAMBHIYAIBHOTO 33aHMS.

3.5 IlpumepHblii nepevyeHb BONPOCOB K aud. 3a4eTy:

1. IlpaBuna m nHCTpYKIMHK Oe3omacHOi paboTel npu BeimonHenun HUP B mabopartopusix, nexax, ydacTkax, Ha
Kadenpax, c KOTOPBIMH NPAaKTUKAHT OYAeT 3HAKOMUTHCS.

2. Bomnpocs! 6e30macHON XU3HEAEATENLHOCTH Ha OT/IENIBHBIX BUIax o0opynoBanus npu nposeaenun HUP. ITpuemst
OKa3aHMsI NEPBOI MEAUIIMHCKONW IOMOIIH.

3. OcobenHocTH B opraHu3anuu u ymnpaeieHun HUP, B TOM uucie ¢ npuMeHeHHEM KOMITBIOTEPHON TEXHUKH.

4. Bomnpockl IUTAHUPOBAHUS BBITyCKa, (PUHAHCUPOBAHHS Pa3pab0TOK U HCCIICIOBAHUMN, UTOTOBBIC OTYETHI.

5. Bompocs! cTaHAapTH3aINH U METPOJIOTHH Iipu mpoBeaerny HUP.

6. JelicTByromIe CTaHIAPTHI, TEXHUYECKUE YCIOBUS U. MOJ0KEHUSI K U MHCTPYKIMHU 110 SKCILTyaTal[K
000pyIOBaHHUS.

7. KoHTpOJIbHO-M3MEpHUTENbHAS anmaparypa s MPOBEISHHS SKCTIEpUMEHTOB IIPpH BhITToiHeHHH HUP..

8. OdopmicHrEe TEXHIIECKON TOKYMEHTAIIUH 110 pe3yapratam HUP.

15
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9. TIlakeTsl mporpamMM KOMIBIOTEPHOTO MOJICIHPOBAHUS U pa3pabOTKH annapaTyphl. €CIIU OHU MPUMCHSIOTCS IPH
BeimmoaHennn HUP.

Meroanyecknue MaTepHabl U MMOArOTOBKM K aud. 3adery npusenens: B [1-10],
4 METOANYECKHUE MATEPUAJIbI

Jnst obecniedeHnst mpomecca OOYydYCHHS M PEHICHHUs 3a7ad4 OOYyYCHHS MHCIONIB3YIOTCS CIIEAYIOLNINE METOANYECKHE
MaTepuaisl, ONMPENCIONINE MPOLEAYPbl OLCHWBAHHMS 3HAHWM, YMCHHN, HAaBBIKOB H (WIM) OMbBITA IESATEIBHOCTH,
XapaKTepU3yIOIKX dTanbl (OpMUPOBaHHS KOMIETEHIINH, B COCTaBe:

4.1. OcHoBHas1 TUTEpPATypa

3. VYcrpoiictea CBY 1 anTeHHBI [ DneKTpOHHBIH pecypc]: YuedHoe nocodue / 3amorpunckuii B. A., lanruna JI. Y. —
Tomck: TYCYP, 2012. — 223 ¢. Pexxum poctyna: http://edu.tusur.ru/training/publications/712

4. VYcrpoiicrea CBY u anTeHHbI [JnekTpoHHbIH pecype]: Yueonoe nocodue / ommn [.I'. — Tomck: TYCVYP, 2012. —
159 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/736

4.2 lonoJHUTEIbHAS JIUTEpaTypa:

5. PacmpocTpaHeHne paInOBOIH U aHTCHHO-(PHUIEPHBIC YCTPOiicTBa : yaeOHoe mocooue ams By3oB / E. M. Hedénos. -
M. : Akagemus, 2010. - 320 c. (12 3k3.)

6. TexHndeckas 3JeKTpoArHAMHKA: yaeOHOe mocodue 1yt By308/ E. M. Hedémo. — M.: Akanmemus, 2008. — 409 c. (12
9K3.)

7. Ycrpoiictea CBY u antennsl: Yueonuk s By3os/ [I.1. Bockpecenckuii u ap. — M.: Paguotexnuka, 2006. — 375c.
(20 3k3.)

8. VYcrpoiictea CBY u anteHHsl. [IpoekTrpoBanue Gpa3upoBaHHBIX aHTEHHBIX PELIETOK : yueOHoe ocodue 1ist By30B /
. U. BockpeceHnckuii [u ap.]. - 4-¢ u3n., nepepad. u pom. - M. : Paguotexuuka, 2012. - 744 c. (10 3k3.)

9.  OCHOBBI aBTOMaTH3UPOBAHHOTO [TPOCKTUPOBAHKS aHTEHHBIX CUCTEM [ DIIeKTpOHHBIH pecypc]: KommbroTepHsiii
Ta00paTOPHEIA MPAaKTUKYyM: Y deOHO-MeToandeckoe mocodue / [ommn I. T, TpybaueB A. A., @atee A. B. — 2014. —
122 c. Pexxum moctyna:  http://edu.tusur.ru/training/publications/4878

10. [pumenenne [10 CST Microwave Studio st pacuéTa MUKPOBOIHOBEIX aHTEHH H ycTpoiictB CBU [DnekTpoHHbII
pecypc]: yae6Hoe mocobue / dartee A. B. — Tomck: TYCYP, —2014. - 121 c. Pexum goctyma:
http://edu.tusur.ru/training/publications/4877

11. CoBpeMeHHBIE TEXHOJIOTHH U CHCTEMBI aBTOMATH3UPOBaHHOTO M3MepeHus Ha CBY [DnekTpoHHEIH pecypc]:
Koncnekr nekuuit / ['mazos I'. H. — 2012. — 246 c. Pexwum gocTyma:
http://edu.tusur.ru/training/publications/1108

4.3 Hepeqem, METOANYECCKHUX ylca3amlﬁ mno l'[pOPl?.BOI[CTBe]—[]—[Oﬁ NMPaKTHUKeE

12. TIpou3BoACTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BATEIbCKAs paboTa [DICKTPOHHBIN pecypc]: YueOHO-MEeTOIUIEeCKOe
nocobue 111 6akanaBpoB HanpasiaeHus moarotosku 11.03.01 "Paguotexauka”, npodmis - "MHUKpPOBOIHOBAS
texHuka U anteHHsl"// [llapanrosuy C.H. - Tomck: TYCYP, 2016. — 19 c¢. Pexxum gocrymna:
http://edu.tusur.ru/training/publications/6115.

4.4 Cnincok HOPMATHBHBIX JOKYMEHTOB

13. ®enepanbHBI rocyapcTBeHHBIH 00pa3oBaTenbHbIN cTaHaapT (OI'OC) Briciiero obpazoBanus (BO) mo
HanpasieHuto nmoarotosku 11.03.01 «PamunorexHukay (ypoBeHb OakamaBpuara), yreepskaeHHoro [Tpukazom
Muno6pHayku Poccun 06 mapta 2015 r. Nel179.

14. TlonoxxeHue O MPaKTHKE 00YYAIOIINXCS, OCBAUBAIOLIMX OCHOBHBIE TPO(eCcCHOHAaIbHBIE 00pa30BaTebHbIE
IIPOTpaMMEI BBICIIIETO 00pa3oBaHus., YTBepxaeHo [Ipukazom Muno6prayku Poccum ot 27.11.2015 Nel383.

15. Axcenosa XK.H. TTonoxxeHnue 06 opraHn3anuy 1 MPOBEACHUN IPAKTUK CTyIeHTOB, obydaromuxcs B TYCVYPe. Tomck:
W3n-Bo TYCVYP, 2014. - 53 c. Pexum noctyna:
http://www.tusur.ru/export/sites/ru.tusur.new/ru/education/documents/inside/9-4-new.doc

16. OC TYCVYP 01-2013. PaboTsI CTyACHYECKHE 10 HAMPABICHHUSIM [TOTOTOBKH U CIICIHATBHOCTSIM TEXHUYECKOTO
npoduira. O6mme TpedboBanus U npaswia opopmireHus. Tomck: TYCYP, 2013. -57 c..
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