MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHne BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposiu
«_» 20 r

PABOYA S IIPOTPAMMA YYEBHOU JUCLIVITJIMHBI

IIpousBoacTBeHHAs] MIPAKTUKA
HayuHo-uccienoBarejibckasi padora

VYpoBeHb 00pa3oBaHus: Bbicilee 00pa3oBaHue - faKajaBpuar

Hanpasnenue noarorosku (crenuanbHocts): 11.03.01 Pagunorexnuka

Hanpaenennocts (mpoduinp): PaguorexHudeckue cpeacTBa mepeaadd, npueMa H 00padoTKH
CUTHAJIOB

®opma 00yueHus: OUHAast

®akynbreT: PT®, Pagnorexnuvyeckuii paxky/abrer

Kadenpa: P31, Kadeapa paanodieKTpoHHKH U 3a1IUTHI HHpOpManuu

Kypc: 2

Cemectp: 4

VY4eOusrii man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunasl yue6HOM qesTeNbHOCTH 4 cemectp Bcero Enynunesl
1 [IpakTuueckue 3aHATHS 216 216 4acoB
2 Bcero aynuTopHbIX 3aHATHI 216 216 4acoB
3 Bcero (6e3 sx3ameHa) 216 216 4acoB
4 OO6m1ast Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E

3aget: 4 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokos Ne 4 oT « 12 » 1 2017 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO cTaHgapra Beicmiero obpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKH
(cnermmanpHOoCcTH) 11.03.01 Pammorexnuka, yrtBepkaenHoro 2015-03-06 roma, paccMmoTpeHa u

yTBEpXkJICHA HA 3aceTaHuu Kaeaphl «  » 201 rona, mpotokon Ne
Pazpabotunku:
cTapmuii npenoaasarens kad. P3U 3enenenxkas 0. B.

3aBenyromumii o0ecrniednBaromei kad.
P31 3agopuH A. C.

Pabouas nmporpamma coracoBana ¢ GaxyiasTeToM, TpoGUINPYIONIECH U BRITYCKAOIIEH KadeapaMu
HaIlpaBJeHUs OJTOTOBKHU (CHEUATBLHOCTH).

Jexan PT® [Tonosa K. 1O.

3aBeyroNInid BEITyCKAOIIEH Kad.

P31 3anopun A. C.
OKCIIEepTHI:

3aBenyomui kadeapoit P31 kad.
P31 3anopun A. C.

CornacoeaHa Ha noptane N2 10011 2



O01mme noJ10xKeHus
B cootBercTBm ®I'OC BO noarorosku 6akanaBpos mo Hanpasiennto 11.03.01 «Pagmorexankay
oOyuaroiiecs 3a BpeMs 00yueHus JOJKHBI TPOUTH MPOU3BOICTBEHHYIO MPAKTUKY: HAyYHO-
HCCIIEIOBATEIbCKYIO paboTy
Buja npakTHKU: TPOM3BOCTBEHHAS MMPAKTHKA: HAYYHO-UCCIIeJ0BaTeIbCKas paboTa
[Ipon3BoaCTBEHHAS MPAKTUKA: HAYYHO-UCCIIE0BATEIbCKAsl padOTa SBISETCS YaCThIO OCHOBHOM
00pa30BaTeIbHON MPOTrPaMMbI OATOTOBKU CTYACHTOB Mo HampasieHuto 11.03.01 «PaguoTexHuka» u
Ipe/ICTaBIsIeT cOOO0H BH yIEOHBIX 3aHATHH, HETTOCPEACTBEHHO HAIIPABICHHBIX Ha PO(decCHOHATbHO-HAYIHYIO
MOATOTOBKY oOydaromuxcs. B 11e1om npon3BoacTBeHHAs MPAaKTUKA: HAyYHO-HUCCIIeI0BaTeNIbCcKast paboTa
npeacTaBisieT co00i OpraHM30BaHHbBIN KOMILIEKC MEPONIPUATHIN, KOTOPBII HaIllpaBiieH Ha (OPMUPOBAHKE U
pa3BuTHE Y 00yUaIOIUXC KOMIIETCHIIMNA HAyYHO-UCCIIEI0BATENBCKOM e TEIIbHOCTH.

O0beM NPAKTHKHU B 3a4€THBIX eIHHUIAX U ee MPOI0IKUTEIHLHOCTD B HeIeJIsIX JTH00 B aKaJeMHYeCKHX WIH
ACTPOHOMHUYECKHUX YacaX: MPOJIODKUTEIBHOCTD, CPOKHU MPOXOKACHUS U 00bEM 3aUCTHBIX CANHHUIL
MPOU3BOICTBEHHOMN MPAKTUKH OMPEICISIOTCS YueOHbIM m1aHoM B cooTBeTcTBHK ¢ PI'OC 110 HanpaBICHUIO
11.03.01 « Papgnorexuuka». O0beM NMPaKTUKH 1O BceM GopMaM 00yueHHUs COCTABISIET 6 3a4eTHBIX eaquHuIL (216
9acoB, 4 HEACIN).

Cnoco6bl 1 opMBbI IPOBeJeHHs IIPOU3BOACTBEHHOM PAKTUKU: HaAyYHO-UCCIIe0BaTeIbCKas paboTa:
CTal[IOHAPHAs, BbIC3/HASI.

®opma npoBeaeHNs MPAKTUKH: HEMPEPBIBHO: 110 BUIAM IPAKTHK — IyTEM BBIICICHUS B KAJICHIAPHOM
y4eOHOM rpadyKe HePEePHIBHOTO MEPHOIa YIeOHOr0 BPEMEHH ISl KaXK0Tr0 BUIa (COBOKYITHOCTH BHIIOB)
MPAKTHKH.

OcHoBHo#1 Gopmoii mpoxoxaenuss HUP sBisiercs HenocpeACTBEHHOE ydacTue 00yJaronierocs B pabote
CTPYKTYPHBIX MOJIpa3/ieieHuii OpraHu3aiuy, J1adopaTopusix By3a.

Buasl npodeccrnoHaIbHOI AesITeJIbHOCTH, HA KOTOPBIC OPUEHTHPYETCS IIPOU3BOICTBEHHAS IPAKTHKA:
HAYYHO-HCCIICA0BATENbCKAs pad0Ta: Hay4HO-HUCCIIeIOBATENbCKAS, IIPOSKTHO-KOHCTPYKTOPCKASI.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dhopMHUpOBaHNE TBOPUYECKUX CIIOCOOHOCTEH CTYACHTOB, YCUJICHWE MX MHUIIMATUBHOCTH U HAYYHO-
HCCIIEIOBATEIbCKUX YCTPEMJICHHH, pa3BUTHE PO(ECCHOHATLHOTO U HAYYHOTO MBIIUICHHUS, TTOBBIIICHHE
YpPOBHS HAay4yHOH TIMOATOTOBKM OakKalaBpOB, BBISBICHHE HanW0OJiee TAJAHTIUBBIX CTYICHTOB IS
MOCJICYIOMIEro OOYYCHHSI B aCIUPAHTYPE U MarucTparype.

1.2. 3agaum IMCHUIIITHHBI
— TATEHTHbIE U JIUTepaTypHble MCTOYHMKHM IO pa3pabaTbiBA€MON TeMe C MOCIEIYIOLUM HX
UCIOJI30BAaHUEM IIPU  BBINOJIHEHUHM JUCCEPTAllMM; METOAbl MCCIEJOBAaHUS U IPOBEICHMS
HKCIIEPUMEHTAIBHBIX pabOT; METOABl aHajdu3a W OOPaOOTKM HKCIEPUMEHTAIBHBIX JIaHHBIX;
¢bu3nyeckue U MaTeMaTU4ecKUe MOJEIM MPOLECCOB U SIBJIEHUH, OTHOCAIIUXCA K MCCIELyeMOMY
00beKTy; TpeOOBaHMs K O(hOPMIICHHIO HAYYHO-TEXHUYECKON JOKYMEHTAIMH; OPSI0K BHEIPEHUS
pE3YJIbTaTOB HAyYHBIX MCCIIEI0BAaHUM U pa3paboTOK.
—  BBINOJIHUTH: aHAJHN3, CUCTEMaTH3alMI0 U 0000IIeHne HAyYHO-TEXHUYECKOH MH(POPMAIUH 110
TEME WCCIICIOBAaHMI; TEOPETUYECKOe WM JKCIEPUMEHTAJIbHOE HCCIIEOBaHHE B pPaMKax
IOCTABJICHHBIX 3a/a4, BKJIOYas MAaTeMaTHYeCKUH (MMUTALMOHHBINA) SKCIEPUMEHT; aHaJu3
JIOCTOBEPHOCTH TIONYYEHHBIX pE3yNbTaToB, CpPaBHEHHE pE3YJIbTaTOB HCCIICAOBAHUS OOBEKTa
pa3paboTKU C OTEYECTBEHHBIMU U 3apyOE)KHBIMU aHAJIOraMH; aHAJINW3 HAyYHOM U MPaKTHYECKOH
3HaYMMOCTH TIPOBOJIUMBIX HCCIIEOBAHUN, a TaK)KE TEXHUKO-DKOHOMHUYECKOH 3(h(EeKTHUBHOCTH
pa3paboTKH.
—  [pHOOpECTH HABBIKK: (HOPMYIUPOBAHMS LIEJCH M 3a/ad HAyYHOTO WCCIICAOBAHUS, BBIOOpa H
00OCHOBaHHMS METOAMKH WCCIICOBAaHMS;, pabOThl C MNPHUKIAJHBIMH HAYYHBIMH IIaKeTaMH W
PEIAaKTOPCKUMU IPOrpaMMaMH, MCIOJIb3yeMbIMU NIPU HPOBEIEHUM HAYYHBIX HCCICIOBAaHUN M
pa3paboTok; oopMIICHHSI pE3yIIbTaTOB HAYYHBIX HUcClienoBaHui (oopmiieHue oTuéTa, HalMCcaHue
Hay4yHBIX CcTaTei, Te3MCOB JIOKJIAZOB); pabOThl Ha HKCIEPUMEHTAIbHBIX YCTAaHOBKAX, MpUbopax u
CTeHJaX

2. Mecto nucuuniiuabl B cTpykrype OIIOII

Hucnumnmna IIpousBoactBenHass mpakTtuka «HayduHo-uccnenosarenbckas pabora» (b2.2)
OTHOCHUTCS K OJI0KY 2 (BapuaTHBHAs 4acTh).

[IpenmecTByroUMMH  JUCUMILIMHAMY, (OPMUPYIOIIMMHM  HaydaJbHbIE  3HAHMS,  SIBISIFOTCS
Cleylollue AUCUUIIMHBL PaguorexHuyeckne nenu M curHainbpl, (CXEMOTEXHHMKAa aHAJIOTOBBIX
AIEKTPOHHBIX YCTPOUCTB.

[Tocnenyromumn TUCHUITIMHAMU SIBJISIFOTCA: AHAJIOTOBble M IM(POBBIE OBICTPOAECHCTBYIOIINE
ycTpoiicTBa, BoimyckHas kBanudukanuonHas padora, [Ipenaumniomuas npakTuka.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS JHCIUIIIHHBI
[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:
—  OIIK-2 crocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYUHYIO CYIIHOCTb MPOOJIEM, BO3ZHUKAIOIINX
B X0le Mpo(eCCHOHAIBHOM NeATeNIbHOCTH, MpPUBJIEKATh U HUX PEUICHUS COOTBETCTBYIOLIMMA
(bu3nKo-MaTeMaTUYEeCKUi anmnapar;,
— JIK-3 roToBHOCTHIO Y4acTBOBaTb B COCTaBICHUM AaHAJIUTUYECKUX OO030pOB M Hay4yHO-
TEXHUYECKHX OTYETOB I10 pe3yJlbTaTaM BBHIMOJIHEHHONW paboThl, B TOATOTOBKE IyOIMKAIHiA
pE3YJIbTaTOB UCCIIEIOBAHUN U pa3pabOTOK B BUJIE NIPE3EHTALUH, CTaTel U JJOKJIA/10B;
B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:
— 3HaTh - (OPMBI U METOABl HAyYHOTO MO3HAHUS, Pa3BUTHSA HAyKH M CMEHY TUIIOB HayqHOU
paloOHaIbHOCTH; - OCHOBHbBIE TOHSTHS HAyYHBIX UCCIIEIOBAaHUMN; - Talbl IPOBEACHUS HAYYHBIX
WCCIJIEJOBAHNUM; - METOJbl PAllMOHAIBHOIO MJIAHUPOBAHUS AKCIEPUMEHTANIbHBIX MCCIEI0BAHUM; -
UMETh IMpe/cTaBlIeHre 00 0COOEHHOCTSIX HAyYHOTO MO3HAHUS, €r0 YPOBHIX U (hopMax; - MpaBuia
o(opMIIeHHsT HAyYHO-TEXHUUECKUX OTUETOB, TUCCEPTALIUM, CTAaTeH;

— yMmMeTb - BBIOMpaTh W PEATM3OBHIBATH METOABl BEACHUS HAyYHBIX HCCIICOBAaHUMH,
aHAJTM3UPOBaTh M 0000IAaTh pe3yIbTaThl HCCIEAOBAHWM, JOBOIAUTh WX JO MPaKTHYECKOMN
peanuzanuu; - GOPMYIHPOBATh IE€Th W TMOCTAHOBKY 3a/laud HCCIENOBaHUS; - BBIOMpaTh U

pP€alIn30BbIBATb METOABI BCACHHA HAYYHBIX I/ICCJ'Ie)IOBaHI/II\/’I B o0OJacTu CTPOUTECIILCTBA, -
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aHAM3UPOBATh U 0000IIaTh pe3ynbTaThl UCCIEAOBAHUN, TOBOAUTh MX 0 MPAKTHUYECKOW peau-
3amuu; - paboTaTh ¢ HAYYHO-TEXHMUYECKONW HHQOpMAIMed, OCYIIECTBISATh MAaTCHTHBIM TOWCK, -
palrOHAJIBHO TINIAHUPOBATH 3KCICPUMCHTAJIBHBIC MCCIICAOBAHMS, - BBIIOJHATL CTATUCTUYCCKYIO
00paboTKy pe3yabTaToB SKCIIEPUMEHTOB

- BJIaA€Tb MCTOAAMU MIPOBCACHUA U PAlMOHAJILHOTO IIJIAHUPOBAHUA HAYYHBIX I/ICCJIGI[OBaHI/Iﬁ B
00JIaCTH pagMOTEXHHUKH; - HABBIKAMH PAa0OThI ¢ HAYYHO-TEXHHUUYECKON MH(pOPMAIUEHi; - HaBBIKaMU
Mpe3eHTAIH PE3yIbTaTOB HayYHBIX HCCIIEI0BAHUN; - METOJJaMHU 00paOOTKH pe3yIbTaTOB HAyYHBIX
OKCIIEPUMEHTOB; - HaBBIKAMH OQOPMIICHHUS DPE3YJIETAaTOB HAyYHO-HCCIIEIOBATEIBLCKOW PabOTHI,
MPEICTaBIATh U JIOKJIAJbIBaTh PE3yJAbTaThl HAYYHBIX HCCIIEJOBAHUN MO TE€ME HCCIEIOBaHUS; -
HaBbIKaMH pa6OTBI B HAYYHBIX KOJUICKTHBaxX U MCTOAaMH OpPraHu3aluu H&y‘lHOfI pa60TLI.

4. O0beM QMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OOmast TpyIOEeMKOCTh AMCHHUIUIMHBI coCTaBisieT 6.0 3aueTHBIX EIUHUIBI U MPEACTAaBICHA B
Tabmuue 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUTUIMHBI

Bunbt yueOHOM esTeNbHOCTH Bcero gacos CemecTpsl

4 cemecTp
AynuTopHBIE 3aHATUA (BCETO) 216 216
[TpakTrueckue 3aHATHS 216 216
[TonroroBka K MpakTUYECKUM 3aHATUSM, CEMUHApaM 220 220
Bcero (0e3 ax3amena) 216 216
OO61mas TpyI0eMKOCTh Yac 216 216
3agernbie Equaunier TpynoemkocTr 6.0 6.0

5. ConepxaHue QTMCUMILIAHBI

5.1. Pa3aennl IUCHUIIINHGBI M BUALI 3AaHATHI
Pa3znenbl AMCHUIUIMHBI U BUBI 3aHATUN TTPUBEACHBI B Ta0uIe S.1.
Tabmuma 5.1 — Pasgens! fUCHUILIMHEGBI U BUBI 3aHITHI
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g = >
o
jen 8 =
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= = =
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o o O
= <o) =
o p=
< g
1 |Onpenenenue noTpeOHOCTH B BHIIOJIHEHUH 60 60 OIIK-2, TIK-3
WCCIIEIOBAaHNI. AHAJIN3 COCTOSIHUSA PHIHKA.
[Touck ananoroB u npororuna. Kputuka
MpoTOTUIA U POPMYIUPOBKA MPOOIEMbI. AHATU3
MPOTUBOPEUUM U MOMCK KOMIIPOMHUCCOB.
2 | HccrenoBanue mpoOieMbl TPOSKTHPOBAHHUS B 80 80 OIlK-2, T1K-3
4acTH: AJITOPUTMHUYECKUX HEIOCTATKOB.
CxeMoTexHHMYEeCKNX HemocTaTrkoB. HemocrarkoB
B 00J1aCTH TEXHOJIOTUU TTPOU3BOJICTBA.
HenocratkoB B 0061aCTH KOHCTPYKTHUBHBIX
pelieHni. JKCITyaTalluOHHbIE 0COOSCHHOCTH.
3 |OmpeneneHue MyTel pelIeHUs BBISIBICHHON 76 76 OIIK-2, I1K-3
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po0sIeMBbI (BBISIBIIEHHBIX MPOOeM). AHAIN3
BO3MOXKHBIX PELICHUH MpoOsieMbl (Ipodiiem).
Omnwucanue u pa3paboTKa aJbTEPHATHBHOTO
BapuanTa. OdopmiieHHE OTYETa U THEBHUKA 110

HUP.
Uroro 216 216
5.2. Conepsxkanue pa3/ie/ioB JMCUMILIAHBI (110 JIEKIUSIM)
He npenycmorpeno PYII

5.3. Pazgesbl AMCHUILVIMHBI U MEKINCHUIUIMHAPHBbIE CBSI3H ¢ 00eceYBAKINMMU (MPeabIAYIMMH)
U o0ecriedyuBaeMbIMH (IOCJIETYOUNUMH) TUCIHILIHHAMUA
Paznmensl MUCIUTUIMHBI U MEXIUCIUIUIMHAPHBIC CBSI3U ¢ 00CCIICUMBAIONIUME (TIPEIBITYITUMHI) U
obecrieunBaeMbIMU (TIOCIIEIYIONTUMH ) AUCITUIUTMHAMY TIPEICTaBICHbI B TadmuIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIMITIMHAPHBIE CBA3U

Ne paznenoB JaHHOW TUCIUIUIMHBL, IS
KOTOPBIX HEOOXOIMMO U3yUCHUE

No HayuMeHOBaHKE TUCIUILIHHE 00€eCTIeYNBAIONINX U 00€CTIeYNBAEMBIX
JMCIUTIIIH
1 2 3
[MpenamecTByromuUe JUCIUTLTHHEI
1 PaI[I/IOTGXHI/I‘IGCKI/IC ICIIN U CUT'HAJIbI + +
2 | CxeMOTexXHHMKa aHAJIOTOBBIX AEKTPOHHBIX YCTPOICTB + + +

[Tocnenyromuye AUCIUILTUHBI

1 AHanorosbie ¥ HUPPOBBIE OBICTPOACHCTBYIOIINE

y - +
ycTpoiicTBa

Brimycknas kBanmpukaonHas padbora + + +

3 |IlpennumnioMHas mpakTHKa + + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, (POPMHUPYEMBIX IPU U3YYEeHHUH TUCHMILIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPHU HM3YYEHUHM JUCLUIUIMHBI, M BHUJIOB 3aHATHH
IpeJicTaBlIeHo B Tabauie 5.4

Tabmuma 5. 4 — CooTBeTCTBHE KOMIETEHIMH W BHJIOB 3aHATUH, (OpMHUpPYyEMBIX NpU H3YYEHUHU
JUCIUIIMHBI
Bune! 3ansTHI
=
=
|
= =
= S
o]
5 2 DopMBI KOHTPOJIS
= S
2 2
= :
2
<
=%
=
OIIK-2 + 3amura oTyeTa
I1K-3 + 3amura oTyeTa
6. UnTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aALUH 00yYeHHUSA
He npenycmorpeno PVYII
7. JIaGopaTopHbIil NPAKTHKYM
He npenycmorpeno PYII
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8. IlpakTHyeckue 3aHATHSA
CopeprkaHue MpakTUYECKUX padoT mpuBeAeHO B Tabmwuie 8.1.
Tabnuna 8. 1 — Conepskanue MpakTUIECKUX padboT

npo0iem). AHaIN3 BO3MOXKHBIX
peleHuii mpooIeMsbl
(mpoGnem).Onucanue u pazpaboTka
aJIbTEepHATUBHOTO BapUaHTA.

aHAJTMTHYECKOTO 0030pa. BrimonHenne
AHAJTUTHYECKUX U MaTeMaTHYeCKUX
pacyeToB ¢ UCIOJIb30BAaHHEM TTaKETOB
NPUKIIAJHBIX porpaMM. MoaenupoBaHue

L
[¥a)
5
v, 2
= S
S 2
; 9)
Hazpanus pa3znenos ConeprkaHue NpakKTUUECKUX 3aHATUI Q ’i
- 5
=
g
=
4 cemecTp
1 Onpenenenune noTpeOHOCTH B W3ydenune npeanecTByONmX pador. 60 |OIIK-2,
BBIMIOJIHEHUH UcciienoBanuii. AHanu3 |IIpoBenenue ananutuyeckoro o03opa. IIK-3
cocrosiHus phiHKa. [Touck ananoros u | [maHupoBaHue 3KCIIEPUMEHTA.
npototuna. Kpuruka nmpororuna u Odopmienne u HHTEpPIIPETALINS
dbopmynupoBka mpoOiemMbl. AHANU3 | pe3ylbTaToB HcciieqoBaHuil CocTaBieHHE
MPOTUBOPEUUI U TIOUCK W 3aliTa 0TYeTa Mo HAayYHO-
KOMITPOMHCCOB. HCCJICIOBATEIIBCKOM paboTe, 3ar0THCHHE
JTHEBHUKA IO HAyYHO-HCCIIEI0BATENCKOM
pabore.
Htoro 60
2 UccnenoBanue npoOieMbl CocTaBiieHHE KaJeHIapHOTO IJIaHa 80 OIIK-2,
IIPOCKTUPOBAHMS B YACTH: nposeneHus padot. [Iposenenue [K-3
ANTOPUTMUYECKUX HETOCTATKOB. MaTeHTHOTo noucka. [Iposenenue
CXeMOTEeXHUYECKUX HEJIOCTATKOB. AHAIMTHYECKOTO 0030pa, IMIIaHUPOBAHUE
HenocratkoB B 0071acT TEXHOJIOTUH | dKCTIepuMeHTa. BrimonHeHue
npou3BojcTBa. Hemocrarkos B AHATMTHYECKUX BBIKJIAJIOK H
001acTH KOHCTPYKTUBHBIX PEIICHUN. | MaTeMaTUYeCKUX PACUETOB C
DKCIUTyaTallMOHHBIE 0COOCHHOCTH. HCIIOJTb30BaHUEM ITAKETOB IMPUKIIATHBIX
nporpamm. [loctpoenue u otinaaka
HATYPHBIX THOO KOMITBIOTEPHBIX
MoJieNiel, U3yuyeHue 000pyI0BaHUS U
MIPOTPaMMHBIX cpell. MoiemupoBaHue ¢
HCIIONB30BaHUEM 00OPYIOBAHUS U
MPOrPaMMHBIX cpell. Maremarudeckas
00paboTKa pe3yabTaToB SKCIIEPUMEHTOB.
Craructuueckast 00paboTka pe3yabTaToB.
[ToaroToBka M 3amyTa OTYETa MO HAYIHO-
HCCIIeIOBATEIBCKOM paboTe, 3ar0THCHHE
JTHEBHUKA TI0 HAYYHO-HCCIIEA0BATENbCKOM
pabore.
Uroro 80
3 Omnpenenenue myTei pemeHust CocraBiieHHE KaJICHIapHOTO TIaHa 76 | OIIK-2,
BBISIBIICHHOH Mpo0eMbl (BBISBICHHBIX | TpoBeneHus padot. [IpoBenenue IK-3
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Odopmienne otuera o HUP. C UCIOJIb30BaHUEM 000PYIOBAHUS U
nporpaMMHbIX cpea. OdopmieHue u
UHTEPIpETAIHS PE3YIbTaTOB
uccienopanuii. CocTaBIeHHE U 3alUTa
0T4YeTa, 3aI0JIHEHUE JTHEBHUKA 110

Hay4HO-HCCIIeJOBaTeILCKON paboTe.

76
216

HUroro

Hroro 3a cemecTp

9. CamocrosiTesibHasA padora
He npenycmorpeno PYII

10. KypcoBasi padora
He npenycmorpeno PYII

11. PeiiTunroBas cucremMa AJISl OHEHKH YCII€BAEMOCTHU CTYICHTOB

11.1. BanjbHble OLEHKH JJIS1 3J1eMEHTOB KOHTPOJISI
Tabnuna 11.1 — banbHbIE OIEHKH 17151 DJIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIN MaxkcuManbHbIN
DJeMeHTHI y4eOHO 0ast 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | Gam 3a nepuoa
JeSITeIbHOCTH mexay 2KT u na cemMecTp
Hauana cemectpa | Mexnay 1KT u 2KT
KOHEIl cemecTpa
4 cemecTp
3ammra oT4yera 45 10 45 100
HToro Makcumym 3a 45 10 45 100
epuo
Hapacraromum urorom 45 55 100 100
11.2. IlepecueTt 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKHU
[Tepecuet 0amioB B OLIEHKHU 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tadbmuie 11.2.
Tabmuna 11. 2 — [Iepecyer 6a/I0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% oT MakcuMasTbHOW CyMMBI OasutoB Ha jgaty KT 5
Ot 70% 10 89% ot MakcuManbHON cyMMbl OaniioB Ha nary KT 4
Ot 60% 10 69% OT MakCUManbHON CyMMbI OaiioB Ha nary KT 3
< 60% oT MakcuManbHOU cymMMbI OastoB Ha aaty KT 2

11.3. Ilepecder cymMMbl 02/1J10B B TPAAUIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymmbl 0anioB B TPAJUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY IpPEACTaBIeH B TaliuIe
11.3.

Tabnuma 11. 3 — [Tepecyer cymmbl 6aJUIOB B TPAJIUIIMOHHYIO U MEKAYHAPOHYIO OLIEHKY

Hrorosast cymma 6aios,
Onenka (I'OC) YYHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTMuHO) (3aUTEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporo)
4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74
D (ynoBneTBopUTEIHHO)
3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 65 - 69
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60 - 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPUTENHHO) (HE

Hwuxe 60 6aiuios F (HeymoBieTBOpUTEILHO
3a4TEHO) (neyn p )

12. Y4eOHO-MeTOAUYECKOEe U MH(OPMALIMOHHOE OOecredeHne JUCUUIIIMHBI

12.1. OcHoBHas uTEpaTypa
1. Kykymkuna B. B. Opranuszanms Hay4yHO-HCCIENIOBAaTENbCKOW paboThl cryneHToB. ['PUD
Nudpa-M, 2011 (rammuue B 6ubmuorexe TYCYP - 20 7k3.)

12.2. lonotHuTEILHAS IUTEPATypa
1. Tepacumos b. U., [Ipodsimesa B. B., 3n06una H. B. OcHoBbl Hayunbix uccnenoanuii. [ PUD
M., ®opym, 2011 (manuume B Oubnroreke TYCVYP - 5 3k3.)

12.3. Y4eOHO-MeTOAUYECKOE TOCOOHE H TPOrPaMMHoOe o0ecrieyeHne

1. [Mapanrosuy, C. H. [Tpou3BoacTBeHHAS MPAKTUKA: HAYIHO-HCCIIEA0BaTENbCKast pabora:
Y4eOHO- MeToANYECKOe TOCOOUEe I CTYSHTOB HanpasieHus noarotosku 11.03.01
«Pagnorexuuka» mo npopuiato « MUKPOBOIHOBAS TEXHUKA U aHTCHHBD [ NEKTPOHHBIN pecypc] /
[Hapanrosuu C. H. — Tomck: TYCVYP, 2016. — 19 c. — Pexxum nocryna:
https://edu.tusur.ru/publications/6157.

12.4. Ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHbIE H MOUCKOBBIE CHCTEMBbI
1. Caiit xadenpsr P3U Ha o6pazoBarensrom noprane TYCYPa;
2. JlokanbHas cetb Kadenpbl P3U: Students\damunus npenogasarens\ Ha3saunue daiina.

13. MarepuajbHO-TeXHMYeCKOe o0ecrnedeHHe JUCHUIINHBI
Oranbl MJIAHOBOW HAyYHO-UCCIIENOBATENILCKOW pabOTHl MPOBOIATCS B CHEHHUATH3HUPOBAHHBIX
naboparopusix kadenpel P3U  (HayuHo-oOpazoBaresibHbIX IeHTpax «PaguoTeXHUKH U CBS3U» U
«OnTosnexkTpoHukd u (otoHukm») kadenper P3U,. npyrux mnompasnmenenusix ynuBepcutera, HIID
«Mukpan» u Jp. nOpoduiabHbIX (GHUpPMax, pacHojararlMX HEOoOXOIUMBIM HCCIIEN0BATEIbCKUM
obopynoBaHUEM

14. ®oHx OLECHOYHBIX CPEACTB
@DOH/ OLIEHOYHBIX CPEACTB IPUBE/ICH B IPUIIOKEHNN 1.

15. MeToanveckue PEKOMEHIAIlMH IO OPTraHM3aAllud U3YUYCHUSA TUCHUIVIMHDBI

Temamuka u xapakxmep Hay4HO-UCCIE008AMENbCKOU pabomul

Hayuno-uccnenoBarensckas paboTa B €IMHOM KOMIUIEKCE C MPEAUIIIOMHOMN MPAKTHKOMN SIBIISETCS
OJTHOM M3 CTaAi HENOCPEACTBEHHOM TOATOTOBKH CTYJECHTOB K BBITIOJHEHHIO BBITYCKHON
KBAJIM(HUKAIIMOHHON PabOTHI.

Tematuka paboThl onpesessieTcs: IepeyHeM yueOHBIX TUCIMIUIMH U COJIEPKaHHUEM Hay4HO-
HCCIIeI0BATEIbCKUX paboT BhIMoHsAeMbIX: Ha Kadenpe P31; B 3A0 HII® «Mukpan», AO HIIL]
«ITomoc» u B AO «HUUIII». C nensto odbecrnedeHns BO3MOXKHOCTH UHAUBUAYAIBHON «TPaeKTOPUM»
00y4eHHs I0MyCKaeTCs MPOBEJCHUE HAyYHO-HCCIIEA0BATENbCKON paboThl U 10 TEMAaTHKE, ONPeeNIieMOil
MHTEPECAMU CTYJEHTA (IIPH COINIACOBAHUU C PYKOBOAUTEIIEM).

ITo xapakTepy 3a7aHus Ha UCCIEN0BATENbCKYIO IPAKTUKY MOT'YT OBITh CJIEAYIOILINUMU:

- TEOPETUYECKUMY;

- TEOPETUKO-PACUETHBIMU;

- pac4eTHO-IKCIIEPUMEHTAIBHBIMU H. T. II.

Bce 3amanus na HUP hopmupyroTcs MHIMBUAYATBHO U TOJDKHBI BKIIOYATH!

aHaJIN3 COCTOSTHUS PHIHKA; IOMCK AHAJIOTOB U MPOTOTHUIA; KPUTHKA IIPOTOTHIA M (POPMYITHPOBKA
po0JIeMbl; aHAIN3 IPOTUBOPEUHI M MMOUCK KOMIIPOMHUCCOB; UCCIIEIOBAHNE MPOOJIEMBI IPOSKTHPOBAHHUS
B YaCTH: aJITOPUTMUYECKUX HEJOCTATKOB; CXeMOTEXHHUUECKUX HEIOCTATKOB; HEJIOCTATKOB B 001aCTH
TEXHOJIOTUH IIPOU3BOJICTBA; HEAOCTATKOB B 00JIACTU KOHCTPYKTUBHBIX PEILEHHI; SKCILUTyaTallMOHHbIE
0COOEHHOCTH; OTIpeIeJIEHUE ITyTell pellIeHNs BbISIBICHHOM TPO0OeMbl (BBIIBICHHBIX IPOOJIEM); aHAIN3
BO3MOXKHBIX PELICHUH Npo0iieMsl (IpodIIeM); ONMCaHUE aJIbTEPHATUBHOIO BapUaHTa U pa3paboTka
aJIbTEPHATUBHOIO BapUaHTa
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Opeanuzayus nposedeHuss HAy4HO-UCCIe008aMeNbCKOU padbomuyl
PyxoBomurensmu HVP HazHagaroTcst mpemnojaBaTely, aCUpaHThl M HanOojee KBT(GUIIMPOBaHHBIC
Hay4yHbIe COTPYJHUKH, U UHXKEeHephl, padotaromue Ha kapeape P3U; B 3A0 HII® «Muxkpan», B AO
HIIL «ITomoc» u B AO « HUUIIIT». OO1ue opraHu3alimoHHbIE BOIIPOCH PEIIAIOTCS OTBETCTBEHHBIM 3a
Hay4HO-UCCIIeI0BaTeILCKON paboTy mo kadempe.
Omuem u OHeGHUK O 8bINOIHEHUU HAYYHO-UCCIE008AMENbCKOU pabombl
OT4er 0 BBINOTHEHUH HAyYHO-HUCCIIEIOBATENBLCKON pabOThI COCTABISAETCS KaXKIbIM CTYICHTOM
HUHAUBHUYaAJIBHO
Otuer, Kak NIpaBUJIO, JOHKEH BKIIIOYATh CIEAYIOIINE pa3eiibl:
-3amanue Ha HUP;
-pe3yabTaThI IPOPAOOTKHU B MIPOBOIUMOM HCCIETOBAHUH CIEIYIOUINX PA3ZesioB: ONpeieleHue MOTPeOHOCTH B
BBINIOJTHEHUH UCCIIEIOBaHUI; aHAIN3 COCTOSIHUS PBIHKA; IOUCK aHAJIOrOB U IMPOTOTUIIA; KPUTHUKA IIPOTOTUIIA U
(dbopMynupoBKa MpoOIeMbl; aHAJIU3 MPOTUBOPEUHIA U TIOUCK KOMITPOMHUCCOB; UCCIIEI0OBAaHUE MPOOIEMbI
MIPOEKTUPOBAHHUSA B YACTU: AJITOPUTMHUUECKUX HEJJOCTATKOB; CXEMOTEXHUYECKUX HEIOCTATKOB; HEJJOCTATKOB B
00J1aCcTH TEXHOJIOTUU TPOM3BOICTBA; HEAOCTATKOB B 00JIACTH KOHCTPYKTUBHBIX PELICHHIA;
SKCIUTyaTallMOHHBbIE 0COOCHHOCTH;, ONPEIeIIEHNE My Teil peIIeHUs BbISIBICHHOM MPOOIeMbl (BBISIBICHHbBIX
po0JieM); aHaJIu3 BO3MOXKHBIX peLIeHHH pobyieMsl (ITpobiieM); onrcaHue albTepHATUBHOTO BapUaHTa U
pa3paboTKa aJbTepHATHBHOTO BapUaHTA.
- OTHCaHNE METOAMK, KOTOPBIE CTYICHT UCIIOIB30BaJ IIPH Pa3paboTKe U pacyeTax;
-.METO/Ibl U PE3YyJIbTaThl IKCIEPUMEHTAIBHBIX UCCIICOBAHU;
- onHcaHre HHPOPMALMOHHOTO, TUHIBUCTHYECKOTO, POrPAMMHOTO U TEXHHUYECKOTO 00eCTIeYeHusl, C
KOTOPBIM CTYICHT paboTal;
- pe3yJIbTaThl, TOJYYCHHBIE B XO/I€ BHIMIOJIHEHNUS WHANBHIYAJTBHBIX 3aJJaHH 10 HAYYHO-HCCIIE0BATENbCKON
pabore;
- 3aKJIIOYCHUE;
- CIIMCOK MCTIOJIh30BAHHBIX NCTOYHHUKOB;
- IPUJIOXKEHUS.

Oyenka pe3yrbmamos HayyHO-UCCIe008amMeNbCKOU pabombl
CTyneHT H0oIDKeH MpeCTaBUTh Ha Kadenpy claeIyronue JOKYMEHTHI:
- OT3BIB PYKOBOJIUTEIISI HAYYHO-UCCIIEAOBATEIBCKON pabOTHI;
- OTYET O BBHINOJIHEHUH HAYYHO-HUCCIIE0BATEILCKOW PaOOTHI; IOAMMCAHHBIN CTYACHTOM.
IIpu onieHKe pe3yabTaTOB HAYYHO-HCCIIEI0BATEIBCKOM paOOThI yUUTHIBAIOTCS:
- OLIGHKA PabOTHI CTY/IEHTA M0 OT3BIBY PYKOBOAMTEISI HAYYHO-HCCIIEI0BATENbCKOI padoThI;
-Cco/iep’KaHKe U KauecTBO 0(OPMIICHHSI OTUETA U THEBHUKA;
- KauecTBO JIOKJIaaa (COOOIIeHNs) Ha TyOJIMYHOM BBICTYILJICHUU;
- OTBETHI Ha BOIIPOCHI 110 TEME JOKJI/1a.
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1. BBenenne

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(pakTUKH) U TPENCTaBIsIeT CO00 COBOKYMHOCTh KOHTPOJIbHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMSI, TIPEIHA3HAYCHHBIX
JUTSL U3BMEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJIbTaTOB OOYUCHHUS.

®OC mno pucuurUiHe (MpPaKTUKE) HUCHONB3YeTCS TMpPU MPOBEICHUU TEKYIIErOo KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTECTAIIMH CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKperUICHHBIX 32 TUCHUTUITMHON KOMIIETEHIIUN

Kon PopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-2 CIOCOOHOCTBIO BBISBIISATH €CTECTBEHHO- JlomkeH 3HaTh - (OpMBI M METOABI
HAy4HYIO CYHUIHOCTb ITpO0JIEM, BO3HUKAIOLIUX B | HAYYHOTO IO3HAHMS, pa3BUTUS HAYKU U
xoJie poeccuoHanbHOM AeATEIbHOCTH, CMEHY TUIIOB HAyYHOU PAllMOHAJIBHOCTH; -
IIPUBJICKATh IS UX PELIEHUs OCHOBHBIE IIOHATHS HAy4YHBIX
COOTBETCTBYIOIIMN (PU3NKO-MAaTEMaTUYECKUH | MCCIIEOBAHUI; - 3Tallbl IPOBEACHMS
anmapar HAay4YHBIX UCCIIEIOBAHUN; - METOJIbI

[1K-3 TOTOBHOCTBIO Y4aCTBOBATh B COCTABIICHUU PALMOHAJILHOTO TIAHMPOBAHHA

HKCTIEPUMEHTAIBHBIX UCCIIeIOBAHUH; -
HMMETh MpEACTaBICHUE 00 0COOEHHOCTIX
HAyYHOTO TIO3HaHUS, €r0 YPOBHIX U
¢dopmax; - mpaBuiIa 0POpPMIICHHUS HAyIHO-
TEXHUYECKHUX OTYETOB, AUCCEPTALIUM,
cTaTel;

JlomkeH yMeTh - BEIOUpATh U
pearu30BBIBAaTh METO/IBI BEACHUS HAYYHBIX
UCCIIIOBaHUH, aHATU3UPOBATh U
000011aTh pe3yabTaThl UCCIICIOBAHUM,
JIOBOJIUTH UX JI0 IPAKTUYECKOU
peanuzanu; - GopMynHpoBaTh 1ENIb U
MIOCTAHOBKY 3a/1a41 UCCIIEIOBAHUS; -
BBIOMPATh U PEATHM30BHIBATH METO/IBI
BE/ICHUS HAYYHBIX UCCIIEIOBAaHUN B
00JIaCTH CTPOUTENHCTBA; - AaHAIM3UPOBATH
1 0000111aTh Pe3yabTaThl HCCIEOBaHU,
JOBOJTUTH X JIO TPAKTUIECKOU
peanu3aiuu; - paboTarh C Hay4HO-
TEXHUYECKOW nH(popManuei,
OCYILECTBIIATh NaTeHTHBIH MMOKCK, -
panroHaIBFHO TUTAHUPOBATH
HKCIIEPUMEHTANIbHbIE UCCIIEI0BAHNUS, -
BBITIOJIHATH CTAaTUCTHUECKYIO0 00paboTKy
PEe3yNIbTaTOB HKCIIEPUMEHTOB;

JloiKeH BiaieTh METOAAMHU TIPOBEICHHS U
palMOHAIBFHOTO MJITAHUPOBAHUS HAYYHBIX
WCCIICIOBAHNN B 00JIACTH PaHOTEXHHUKH; -
HaBbIKaMU paboThI ¢ HAYYHO-TEXHUYECKOU
nHpOpMAITUEil; - HaBBIKAMH MTPE3CHTAINN
PEe3yJIbTaTOB HAyYHBIX MCCIIEIOBAHUIA; -
MeToAaMH 00pabOTKU Pe3yNbTaTOB
HAyYHBIX SKCIIEPUMEHTOB; - HAaBBIKAMHU
ogopMmIIeHUs PEe3yIIbTaTOB HAy4YHO-
MCCIIEIOBATENIbCKON pabOThI, MIPENICTABIATh
Y JIOKJIAJIBIBAaTh PE3YIIbTAThl HAyYHBIX

AHAIMUTUYECKUX 0030pOB U HAYyYHO-
TEXHUYECKUX OTUETOB IO PE3yJbTaram
BBIMIOJTHEHHOM paboThl, B TOJTOTOBKE
MyOJIMKAUN PEe3yJIETATOB UCCIICAOBAHUN U
pa3paboToK B BUJIE IPE3CHTALIUM, CTaTel U
JIOKJIaJI0B
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UCCJIEZIOBAaHUH 110 TEME UCCIIEIOBaHNUS; -
HaBBIKaMU pabOTHI B HAYYHBIX
KOJIJIEKTUBAaX M METOaMH OpraHU3alnu
Hay4yHOU paboTHL. ;

OO0me xapakTepUCTUKU MOKa3aTejaed M KPUTEPUEB OLICHWBAHMS KOMIETCHIMH Ha BCEX dTamax
IpUBENICHBI B Ta0muIe 2.
Tabnuma 2 — O6mue XxapakTepUCTHKH MMOKa3aTeIe U KpUTEpPHUEB OLIEHUBAHUSI KOMIIETEHIIUIA 10 dTarnam

Tloka3arenu u
KpUTEpUHU

3Harb

YMmern

Bnaners

OT1iu4HO (BBICOKHI
YPOBECHB)

Ob6nanaer hakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAHUAMU B IIPCALCIax
U3y4aeMoi 001acT ¢
IMOHUMAHHEM I'PAHUIL]
IPUMEHUMOCTH

Obnamaer Auarna3oHOM
NPaKTUYECKUX YMCHHUH,
TpeOyeMbIX Il Pa3BUTHUS
TBOPYECKUX PEIICHHIH,
abcTparupoBaHus
npoOiem

Kontpomupyer paborty,
MIPOBOJIMT OIICHKY,
COBEPILIEHCTBYET JIEHCTBUS
paboThI

Xoporio (6a30BbIit

3Haer (hakThl, MPUHIIHIIHI,

OOitagaer quana3soHoM

beper oTBETCTBEHHOCTSH 3a

YPOBEHB) IPOIIECChI, o0IIHe MPAaKTUYECKUX YMCHUH, 3aBepIlCHHE 33124 B
MOHATHS B Mpeienax TpeOyeMbIX ISl PELICHUsI | UCCIIeIOBAHUH,
u3y4aeMoii o01actTu OIPEJICIICHHBIX MPOOJIEM B | IPUCIIOCAOIUBACT CBOE

00JIaCTH UCCIICTOBAHMS MOBEJICHUE K
00CTOSITEIILCTBaM B
pelieHnn npoodaem

VYnosnerBopurenbH | Obnagaetr 6a30BbIMU O6mnagaeT OCHOBHBIMU PaGoraer npu npsimom

0 (TTOPOTOBBIHA 00IMH 3HAHUSAMU YMEHUSIMH, TpeOyEeMbIMH | HAOJIOJCHUH

YPOBEHB) JUTSL BBITTOJTHEHHSI TTPOCTHIX

3a1a4

2 Peasn3anus KOMIETEHIINI

2.1 Komnerenmus OIIK-2

OIIK-2: cnocoOHOCTHIO BBISBIATH €CTECTBEHHOHAYYHYIO CYHIHOCTH NMpOOJIEM, BO3HUKAIOIIUX B
Xo/ie MpodeCCUOHATBHON JIeSTeTbHOCTH, MPUBIEKATh A UX PEHICHUS COOTBETCTBYIOUIMHA (PU3UKO-
MaTeMaTHYECKHUI anmnapar.

s hopMHpOBaHUS KOMIIETEHIIMM HEOOX0IMMO OCYIIECTBUTH PSAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIIETEHIIMH, MpPUMEHSEMbIe JUIs 3TOTO0 BHJAbI 3aHATUH M MCHOJIb3YEMbIE CpEJCTBA OLICHUBAHUS
IIpeJICTaBJIeHbI B TabuIe 3.
Tabnuma 3 — Oramnbl GopMUPOBAHUS KOMIIETCHIIMH M UCTIOJIB3YEMbI€ CPEICTBA OLICHUBAHUS

aHaJIN3a, AaHAJTUTUYECKOU
TeOMETPHUH, JTUHEHHOU
anreOpbl, TCOPUU
(bYHKIMI KOMITJIEKCHOTO
NIEPEMEHHOT0, TEOpUN
BEPOSITHOCTEN U
MaTeMaTH4eCKON
CTaTUCTUKH, JTUCKPETHOMN
MaTe€MaTHKH;
byHIaMeHTalIbHbIE
3aKOHBI IPUPOJIBI U
OCHOBHbIE (PU3NYECKUE
3aKOHBI B 001aCTH

CocraB 3HaThL YMeThb Bnanets
Coneprxanue OCHOBHBIE MIOHATHS U MPUMEHSITh METOAAMH PeIleHUs
3TaIl0B METOJAbI MAaTEMATHUYCCKOI'O | MAaTEMATHUYCCKUE METOAbI, )II/I(i)(i)epeHHI/IaHI)HI)IX 158

buznueckue u
XUMHYECKUE 3aKOHBI JIJIS
peLIeHHs TPAKTUIECKUX
3ajad;

areOpandecKux
YpaBHEHUH,

TG epeHIanTbHOro 1
MHTETPaIbHOTO
VCUHCIICHMUS],
AHAJTUTUYECKOU
reOMETPUH, TEOPUH
BEPOSITHOCTEN 1
MaTeMaTH4eCcKoi
CTaTUCTHUKH,
MaTeMaTH4eCKOH JIOTUKH,
(GYHKIIMOHATBHOTO
aHaJN3a; HaBBIKAMH

CornacoeaHa Ha noptane N2 10011

13



MEXaHHKH,
TEPMOIUHAMUKH,
AIEKTPUYECTBA U

MPAKTUIECKOTO
MPUMEHEHHUS 3aKOHOB
(UBUKH, XUMUHU U

MarHeTu3Ma, ONITUKH U 9KOJIOTHUH;
aTOMHOM (hU3HUKH,
Buner 3austuit e [IpakTHueckue e [IpakTHueckue
3aHSTHS, 3aHSTHS,
Hcnonb3yemblie e 3auer; e 3auer; e 3auer;
CpeacTBa
OLICHUBAHUS
@opMyIIMpoOBKa TOKa3aTeled U KPUTEPUEB OLIGHUBAHUS JIaHHOM KOMIIETEHIMU IpPUBEACHA B
Tabnuue 4.
Tabnuua 4 — Iloka3zarenu U KpUTEPUU OLICHUBAHUS KOMIIETEHIIMU Ha dTanax
Cocrasn 3HaTb YMeTs Bnanets
Otnnuno e CBOOOJHO HCITIOJIL3YET | ® CBOOOTHO NMPUMEHSITH | ® CBOOOJHO BIaJeeT

(BBICOKUI YPOBEHB)

OCHOBHBIE ITOHATHS U
METO/IbI
MaTeMaTH4eCKOro
aHaJIn3a, aHAJTUTUYECKOU
FEOMETPUH, JTUHEUHOU
anreOpel, TCOPUU
(GYHKIUH KOMITJIEKCHOTO
MIEPEMEHHOT0, TEOPUU
BEPOSITHOCTEN U
MaTeMaTH4eCKOM

MareMarTundcCKue
METO/IbI, PU3NICCKUE U
XUMHUYCCKHUEC 3aKOHBI IJIA
peIIeHUS TPAKTHYCCKHUX
3a/1a4;

METOIAMH PEIICHUS
nuddepeHIHaIBHBIX 1
anredpanvaecKux
YpaBHEHUH,

Qg QepeHInaIbLHOTO U
UHTETPAIIbHOTO
VCUHCIICHHS,
AQHAJIMTUYECKOU
TCOMETPHUH, TCOPUHU
BEPOSITHOCTEUN U

CTaTUCTHUKHU, TUCKPETHOMN MaTeMaTH4€CKOMI
MaTeMaTHKU; CTaTUCTUKH,
(dbyHIaMEeHTaIbHBIC MaTeMaTH4eCKON JIOTHUKH,
3aKOHBI TPUPOJIBI U (yHKIIMOHATIBHOTO
OCHOBHBIEC (PU3UUYECKUE aHaJM3a; HaBbIKAMH
3aKOHBI B 001aCcTH MPaKTUYECKOTO
MEXaHUKH, MPUMEHEHHUS 3aKOHOB
TEPMOANHAMUKH, (bU3HUKHN, XUMUH U
ANEKTPUYECTBA U 9KOJIOTHH;
MarHeTu3Ma, ONTUKU U
aTOMHOM (PU3HKH;
Xopowio (0a30BbIl | e 3HaeT (aKThl, e OOnanmaer nuamazoHoM | e beper
YPOBEHD) MPUHLUIIBI, TPOLECCHI, MPaKTUYECKUX YMEHUH, OTBETCTBEHHOCTb 32
oO011e MOHSTHUS B TpeOyeMBIX ISl pEeIIeHUs | 3aBEpIICHHUE 3a/1a4 B
npezaenax u3ydaeMon OTIpe/IeNIECHHBIX MPOOIeM | HCCIEeOBaHUU,
obnactu; B 00JIaCTH MCCJIEIOBAHMS; | TIPUCTIOCAOIMBAET CBOE
MOBEACHUE K
00CTOATEIHCTBAM B
pelIeHuu mpooem;
VYnosierBoputenbH | o OOmagaeT 6a30BHIMU e OOnamaer ocCHOBHbIMH | ® PaboTaeT nmpu npsMom
0 (OpOroBEIi OOLIMMH 3HAHUSIMU; YMEHUSIMHU, TpeOyeMbIMU | HaOIOACHUU;
YPOBEHb) JUTSL BBITIOTHEHUS
MPOCTHIX 33]1a4;
2.2 Komnerennus ITK-3
[IK-3: TOTOBHOCTBIO y4YacTBOBAaTh B COCTaBICHWU AHAIUTUYECKUX OO30POB W HAyYHO-

TCXHUYCCKHUX OTYCTOB IIO PE3yJibTaTaM BBIIIOJIHEHHOM pa6OTLI, B IMOJATOTOBKEC HYGJ'II/IKaI_II/Iﬁ PE3yIIbTaTOB
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WCCJIEIOBAHMI U Pa3pabOTOK B BUAE MPE3CHTAINH, CTaTei U JOKIIAI0B.

st hopMupoBaHUs KOMIETEHITUHA HEOOXOAMMO OCYIIECTBUTD PsiJl ATAOB. DTanbl (OPMUPOBAHUS
KOMIIETCHIIMU, IPUMEHSAEMbIE JJISI 3TOTO BHUIBl 3aHATUA M HCIOJIB3YEMBIE CpPEICTBA OLICHHUBAHUS
MIPEICTABIICHBI B TAOJIHIIE S.
Tabmuna 5 — Dtansl GopMUPOBaHUS KOMIIETESHIIMH U MCIIOJIL3yEeMbIE CPEICTBA OIICHUBAHUS

Cocras 3HaTh Y™mers Bnagers
Conepxanne OCHOBHBIE IIPUEMBI COCTAaBJIATh HAaBBIKAMH COCTAaBJICHUS
JTaIroB NOATOTOBKH MyONUKAIIMA | aHATTUTUYECKUE 0030pbI M | aHATMTUYECKUX 0030pOB U

pE3YyNbTaTOB HAy4YHO-TEXHUYECKUE HAy4YHO-TEXHUYECKUX
UCCJIEJIOBAHUN U OTYETHI 110 pe3yNbTaTaM | OTYETOB IO pe3yibTraram
pa3paboToK B BUE BBINOJIHEHHOM padoTBhl, BBINOJIHEHHOHN paboThl U
IIPE3EHTAlNM, CTaTel U TOTOBHUTH K ITyOJUKAIIMA | TIOATOTOBKU MYOJIHKAIUN
JOKJIaJI0B pE3yNbTaThl UCCIEAOBAHUN | PE3YIIBTATOB
1 pa3pabOTOK B BUJIC WCCIICIOBAHUINA U
IIPE3EHTALUM, CTaTel U pa3paboToK B BUJE
JIOKJIaJI0B MpPE3EHTALUMI, CTaTEN U
JIOKJIaJI0B
Bune! 3ansaTHi e IIpakTuueckue e IIpakTHueckue [IpakTnueckue 3aHATHS;
3aHSTHS, 3aHSTHS,
Hcnonp3yemslie e 3ayer; e 3auer; e 3auer;
CpeacTBa
OLICHUBAHHUS

dopMynHpoBKa TOKa3arelied M KPUTEPHEB OLICHUBAHUS JIAHHOW KOMIICTCHIIMM TpPUBEICHA B
Tabiune 6.
Ta6nuna 6 — [Tokazarenu U KpUTEPUN OLICHUBAHUS KOMIIETCHIIMHM HA dTarax

Cocrasn 3HaTh YMeTb Bnanets
Otnnuno e OOGmanaer e OOGmanaer auanazoHoMm | ® KouTtpomupyet padorTy,
(BBICOKHH YPOBEHB) | (haKTUUYECKHUMU U MPAKTHYCCKUX YMCHUH, IIPOBOJIUT OIICHKY,

TEOPETUIECKIUMHU TpeOyeMbIX IS Pa3BUTHSI | COBEPILICHCTBYET
3HAHUSMH B TIpeIenax TBOPYECCKUX PEIICHU, NEHCTBUS pabOTHI,
n3yyaemoi obaactu ¢ abcTparupoBaHus
MMOHMMAaHHUEM I'PaHUIL npooieM;
MPUMEHUMOCTH;
Xopomwo (0a30BbIl | e 3HaeT (axThl, e OOnanmaer nuamazoHoM | e beper
YPOBEHB) MIPUHIIMITHI, POIIECCHI, MIPAKTUYCCKUX YMECHUH, OTBETCTBEHHOCTH 32
oO0111e MOHATHUS B TpeOyeMbIX Ui pellieHusl | 3aBeplIeHHE 3a/1a4 B
mpeenax u3ydaeMon OTIpe/ICTICHHBIX MPOOIEM | HCCIICIOBAHHH,
obmacru; B 00JIaCTH UCCIIEZIOBAHUS; | TPHUCIIOCAOIUBAET CBOE
MIOBEJICHUE K
00CTOATEIHCTBAM B
pelieHur npobiuem;
VYnosnersopurensH | e OGnamaer 6Ga30BBIMU e OOGmamaer oCHOBHBIMH | ® PabGoTaer mpu mpsiMmoM
0 (TIOpOroBLI’ OOIIMMY 3HAHHSIMH, YMEHUSMH, TPEOYEMbIMH | HAOIIOJACHUU;
YPOBEHB) JUTS BBITIOJTHEHUS
MPOCTHIX 3a]1a4;

3 TunoBbie KOHTPOJIbHbIE 32JaHUSA
Jlnis peanu3anuy BBIICNIEPEUNCICHHBIX 3a1a4 00y4YeHHs HCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIMMBbIE Ji OLIEHKH 3HAHWW, YMEHHI, HaBBIKOB M (WJIM) ONBITA
JeSITEeNbHOCTH, XapaKTepHU3YIOIIUX dTambl (OPMUPOBAHUS KOMIIETEHIIMA B MpPOIECCE OCBOEHUS
o0pa3oBaTebHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.
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3.1 3auér
— 1. HU3yuenne Hayunwix HampamieHuil kadenpst P31 2. Beibop tem HUP (mpoGnemaruka u
akryabHOCTh HUP) 3. Ananus meromuk mnposenenue HUP. 4. CocraBnenmne mnanos HUP 5.
[TocranoBka 3amad uccienoBanust 6. AHaIU3 OCHOBHBIX MCTOYHHUKOB JIUTEPATyphl. 7. Beibop u
obocHoBanue MeronoB wuccienoBanus 8. IloaroroBka penensum mo HUP 9. Odopmnenue
pesynsratoB HHMP 10. Pa3pabGorka mopeneidl, METOJOB M TEXHOJNOTWH pemieHud 3amad 11.
MPOBEJCHHE HKCIIEPUMEHTAIbHBIX HCCIEI0BaHUMN

4 MeToauyecKkne MaTepHaJibl
Jns obecrieueHus mporecca o0y4eHHs M pelIeHUs 3a1a4 OOydeHUs! UCTIONB3YIOTCS CIEIYIOIINe
Marepuabl:
— METOOMYECKHE MaTepualbl, ONpeeNsiolue MPOIeAypbl OLEHMBAaHHWS 3HAHWH, YMEHHH,
HaBBIKOB U (MJIM) OTIBITA JESITENBHOCTH, XapaKTePU3YIOIIUX 3Tarbl (POPMUPOBAHUS KOMITETSHIIHIH,
comacHo I1. 12 paboueli mporpaMMsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Kykymkuna B. B. Opranuzamnus Hay49HO-HCCIEAOBATEILCKOW paboOThl CTyaeHTOB. [ PUD
WNudpa-M, 2011 (manuuue B 6ubanoreke TYCYP - 20 5k3.)

4.2. JlonosiHMTEIbHAS JJUTEpaTypa
1. Tepacumos b. U., [lpo6siiea B. B., 3nobuna H. B. OcHoBbl HayuHbIX uccienoBanuid. [ PUD
M., ®opym, 2011 (nannuue B 6ubarorexke TYCVYP - 5 3k3.)

4.3. YueOHO-MeTOAN4YeCKOe Moco0ue ¥ MPOorpaMMHoOe odecrieyeHne

1. [Hapanrosuy, C. H. [Ipou3BoacTBeHHas MpaKkTUKa: HAydHO-HCCIIEA0BaTeNbcKas paboTa:
Y4eOHo- MeToanuecKoe mocodue A CTYIeHTOB HarpaBieHus noarorosku 11.03.01
«Pagmorexuuka» mo npoduito «MHUKPOBOIHOBAS TEXHHUKA M aHTCHHBD [ DIEKTPOHHBIN pecypc] /
[Tapanrosuu C. H. — Tomck: TYCVYP, 2016. — 19 ¢. — Pexum gocryna:
https://edu.tusur.ru/publications/6157.

4.4. ba3bl 1aHHBIX, THPOPMAIHOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMBI
2. Caiit xadenpst P3U Ha obpazoBarensHoM noptane TYCVYPa;
2. JlokanbHas ceTb Kadenpsl P3U: Students\damunus npenogasarens\ Ha3panue daiina.
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