MUWHUCTEPCTBO OBPA3OBAHUSA 1 HAYKHU P®

degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)

YTBEPXIARO

ITpopekTop 110 yuebHOI paboTe

« »

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI

3JIEKTp0Mal"HI/ITHaH 9KO0JI10Irus

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

HaripaBnenue noArotoBku (cneruanbHOCTh): 05.03.06 JKo/10rus ¥ NpPUPOAOINO/Ib30BaHKe

HanpasneHHoCTh (11po¢uib): IK0M0rus U NPUPOAOII0/Ib30BaHHe

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT
Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa

Kypc: 3
Cemectp: 5
YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

II. E. TposiH
20 r

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 [IpakTrueckue 3aHATHSA 108 108 4yacoB
2 Bcero ayiuTOpHBIX 3aHATUI 108 108 4acoB
3 CamocTosiTesibHast paboTa 108 108 4yacoB
4 | Bcero (6e3 3x3ameHa) 216 216 YyacoB
5 OO6111ast TPYyZI0EMKOCTh 216 216 YacoB
6.0 6.0 3.E

OuddepeHLIMpOBaHHBIM 3aueT: 5 ceMecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 46 ot «29 » 8 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 05.03.06 OKoMorusi U TIPUPOAOIIO/b30BaHUe, yTBepxkaeHHoro 2016-08-11 ropa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

nipodeccop kad. POTOM Kapramies A. T.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/I&JILHOCTI/I).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

Houent POTOM Hecwmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llesibto TIperiofiaBaHus AUCLMIUIMHBI SIBJISIETCS] 00yueHWe CTY[AEeHTOB 3HaHW-SMH O COBPEMEHHOM
COCTOSIHWU 3/IEKTPOMAarHUTHOIO 1011 3eMJIA U 3Ha-UeHUI0 aHTPOIoreHHbx OMIT.

1.2. 3agauM JUCIHUILIMHBI
—  03HaKOMUTH C I7I00a/TbHBIMU 3/IEKTPOMAarHUTHBIMU 3KOJIOTHUe CKUMH TIpo0JieMa-Mu;
— - chopMupoBaTh TMpejCcTaB/leHHe 00 3JeKTPOMarHUTHOM HOPMMPOBAHUHM OKpY)Karoieh
TIPUPOZHON CpeJibl;
— - IaTh MpeficTaBjaeHue 0 GU3NUeCKUX MexaHu3Max AeiicTBust OMIT Ha 6uo-cuctem;

2. MecTo pucomiuivHeel B cTpyKrype OITIOII

HOucturiiHa «3nekTpoMarauTHas kosorusi» (B1.B.[JB.4.2) otHocuTcs K 610Ky 1 (BapuaTHUBHast
4acThb).

[IpefmiecTByOUMH ~ AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble 3HAHUS,  SIBJISIIOTCS
c/lefiyloliye AUCLUIUIMHBL: be30macHOCTb »KU3He/eATeNbHOCTH, ['eoxuMusi U reoU3MKa OKpYy’Karolei
cpebl, Pr3MKa.

[TocnepyrolmyMy JUCLIATIIMHAMU SIBJISFOTCA: .

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIUILTHHBI

[Mpotiecc u3yueHUs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIeyHOIIAX KOMITEeTeHLHii:

— OIIK-2 BnageHueM 0a30BbIMM 3HaHWSAMH (yHAaMeHTa/lbHBIX pa3fienoB (U3UKH, XUMHAU U
ouonoruu B 06bemMe, HEOOXOAUMOM I OCBOEHUSI (PU3HUECKUX, XUMHUUECKHUX M OMOTOTMUeCKHX OCHOB
9KOJIOTUM W TIPUPOIOTIONb30BaHUs; METOJaMHd XHWMHUECKOTO aHajM3a, 3HaHUSIMHM O COBPEMEHHBIX
JUHaMHUYeCKUX TIpolieccax B TIpUPOZie U TexHocdepe, O COCTOSHUM Treocdep 3eMsH, SKOJIOTHU U
3BOMIOIMU  Ouocdepnl, MMoOaNbHBIX 3KOMOTUYECKUX mpobsieMax, MeTofaMd OTOopa W aHau3a
reojiorMuecKUx W Ouonornueckux Tipob, a TakKe HaBbIKAMU HAEHTU(PUKALMA U  OMUCAHUS
OMO/IOrMUeCKOr0 Pa3HOOOpasus, ero OIleHKW COBPEMEHHbIMM METO/laMH KOJIW4YeCTBEHHOW 00paboTKu
vH(dopmMaluy;

B pe3ysbraTe M3yueHUs JUCLIATIIUHBI CTYIEHT J0/DKEH:

— 3HAThb OCHOBHBIE K/TIOUEBbIE MOHATUS W TEPMUHBI, IEPCOHA/IUH, 3AKOHOMEPHOCTH, THU-TIOTe3bI
Y TEOPUU 37IeKTPOMAarHUTHOM KOJIOTUA

— yMeThb yMeTb OLIEHWBAaTb 3/IEKTPOMAarHUTHYH) OOCTAHOBKY C HCIIO/Ib30BaHUEM COBPEMEHOU
TeXHUKH, COBPEMEHHBIMH MeTOZIaMH KOJInueCTBeHHOW 00paboTKy nH(opMariyy.

— Biagerh 0a30BbIMU 3HaHWSIMU (PyHJaMeHTabHBIX pa3zenoB (HU3MKWA, XUMUU U OUOJIOTHM B
obbemMe, HeOOXOUMOM /11 OCBOEHUsSI (PU3NUECKUX, XUMUUECKUX M OUOJIOTHUECKUX OCHOB 3KOJIOTUH U
TIPUPO/IOTIONB30BaHMs]; MeTOJaMA XUMHUUECKOTO aHajM3a, 3HAHUSMH O COBPEMEHHBIX [JWHaMUUeCKHX
mporieccax B MpUpoje U TexHocdepe, 0 cOCTOsTHUU Teocdep 3eM/H, KOJOTHUH U 3BOMIOLIMU OHOoChephI,
r7100a/IbHBIX 9KOJIOTHUeCKHX TpobieMax, MeToZaMKU 0TOOpa M aHa/lk3a reo/IorHYecKUX M OMO/IOTHYe CKUX
npo0, a Tak)Ke HaBbIKAMU HIEHTU(PHKALIMN M OTIMCAHUSI OMOJIOTMUeCKOT0 pa3Hoo0pa3ust

4. O0beM ANCIUIUIMHBI M BU/IbI YUe0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaB/isgseT 6.0 3aueTHbIX eQUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JUCIUIIMHEI

Bupl yue6HOM AiesTe/TbHOCTH Bcero uacos CemecTpsbl

5 cemectp
AynuTopHbIe 3aHATHS (BCETo) 108 108
[IpakTrueckue 3aHATUSA 108 108
CamocrosiTenbHasi paboTa (Bcero) 108 108
[ToaroroBka K IpakTUUeCKUM 3aHATHSM, CeMUHapaM 108 108
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Bcero (6e3 3k3ameHa) 216 216
OO0111ast TPYJ0EMKOCTB Yac 216 216
3aueTtHble Eavnnnbl TpygoeMkocTH 6.0 6.0

5. CopepxaHue AUCLHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsmura 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZBI 3aHATUN

Ha3BaHusi pa3zienioB JUCLUATIIMHBI

ITpakTryeckre 3aHATUS

CamocTosiTenibHast paboTa

Bcero uacoB
(6e3 sK3ameHa)
dopmMupyemble

KOMIIeTeHITUHI

1.OCHOBBI 3/1EKTPOMarHUTHOM 2KOI0-TUU 108
2.Bnusinue OMIT Ha bucucTeMbl

108

216 OIIK-2

Hrtoro 108

108

216

5.2. Copep>kaHue pa3/e/ioB JUCHUILUTHHBI (M0 JIEKI{HAM)

He npenycmotpeno PYII

5.3. Pa3jenbl JUCHHUIVIMHBI H ME&X/UCIHUIUIMHAPHBIE CBSI3H C 00eCIeYrnBalIUMH (TP eAbIyIMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMH) AUCIUIUTHHAMH

Paszenbl JUCLIMIIIMHBL U MeXXAUCLUIVIMHAPHBIE CBSI3U C obecrieunBaroIMMU (TIpeAbIAYLUMU) U

obecrieurBaeMbIMH (TIOC/IEIYIOLUMMI) AUCLUIIMHAMHU TIPe/iCTaB-/ieHbl B Tabnmie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKUCIUIIMHAPHBIE CBSI3U

HanmeHnoBaHue AUCHUITINH

Ne pa3nenos
JTAaHHOM
JUCLIATUTAHBI, J1/151
KOTODBIX
Heo0X0IMMO
H3yueHue
o0ecreunBaroLuX
U
obecrieuriBaeMbIX
JMUCLIATITAH

1

[IpeaiecTByrOLLIME JUCLUATITUHBI

besomnacHocTh JXXHU3HeAedaTe/IbHOCTHU

2

leoxyuMust ¥ reor3rka OKpy>KatolLeld cpejibl

+

3

dusuka

+

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (HOpMUPYeMbIX TPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4
Tabmuia 5. 4 — CoOTBeTCTBUe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI

Bupp! 3aHgTHM

@®OopMbI KOHTPOJIS
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KomneTeHiun

ITpakTryeckre 3aHATUS
+ | CamocTosiTesibHas pabora

OIIK-2

+

CobecenoBanue, Orpoc Ha 3aHATHSIX,
3aueTt, BricTynieHue (HoK/1az) Ha
3aHATUU

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
He npegycmorpeno PYII

7. JIabopaTopHBIA NPAKTHKYM
He nipenycmotpeno PYII

8. IlpakTHueckue 3aHATUA
CojiepskaHure pakTHYeCcKHUX paboT nprBeieHo B Tabwuiie 8.1.
Tabsuia 8. 1 — CozepykaHue MPaKTUUECKUX paboT

T <5}
£ z =
3 = o
z s 8
Hassanus paszenos CopeprkaHue TpaKTUYeCKUX 3aHSATUN § = = GE
=
& a =
2 o 2
= o
5 cemecTp
1 1.0OCHOBBI 3/1eKTPOMarHUTHOM Cemectp 51.OCHOBBI 371EKTPOMarHUTHOM 108 |OIIK-2
3Kosio-TuM 2.Bivsaue OMII Ha 3KoJsioruu. Mecto 33 B cucTeMe ecTe-
oucucTeMbl CTBEHHBIX HayK. 2. DKOJI0TUYeCcKoe
3HaueHre ['MIL.3. Onekrpopenernuys.4.
MarnuTtopeuenuusi. 50 u2.BivsiHue
OMII Ha 6buocuctemblil. Bausaue OM
(akTopoB Ha pacTeHus.2. Bausinue OMIT
Ha XUBOT-HbIX.3. OMII
BBICOKOUACTOTHOIO Jxarna3oHa.4.BiavsHue
anTporioreHHslx OMII Ha
orocucrembl.58 ullToro 3a cemectp 108
Ntoro 108
Wtoro 3a cemecTp 108

9. CamocTosiTe/ibHasA padora
Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHBI B
Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (hOpMHUpyeMble KOMITeTEeHLIUH

2 g
5 z S
o QE_, E’
Bubl CaMOCTOSITENIBHOM | & > T

Haseanwus paspenos A6OTEL g " & g DOpMBI KOHTPOJIA

p =X S E
= a =
o e 2

= S

5 cemecTp
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1 1.0cHOBBI [ToaroToBKa K 108 | OIIK-2 BricTyninenue (moknan) Ha
3/IEKTPOMarHUTHOW 3KOJIO- | TIPAKTUYeCKUM 3aHSATUSIM, 3aHsaTHH, 3adet, ONpoc Ha
ruu 2.Bimusgare OMIT Ha | cemMrHapam 3anATUAX, CobecemoBaHe
OucHCTeMBI ViToro 108
Wtoro 3a cemecTp 108
Utoro 108

10. KypcoBas pa6ora

He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/bHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsua 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcumanbHbIN
. MakcyManbHbIN MakcyManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ans 3a nmepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
5 cemecTp
BricTyninenue (moknaz) Ha 12 12 12 36
3aHATHN
Onpoc Ha 3aHATHSIX 10 10 10 30
CobecenoBanue 10 12 12 34
WToro Mmakcumym 3a 32 34 34 100
Nepuo
Hapacraroym utorom 32 66 100 100
11.2. ITepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bannel Ha jaTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCMMasbHOM CyMMBbI 6ainoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 10 69% OT MakCcHManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OLI€HKY
[TepecueT cymMbl 6a/ijioB B TPAAMLIMOHHYIO W MEKIYHAPOAHYIO OIIEHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabsuma 11. 3 — ITepecueT CyMMbI 6a/IJIOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBast cyMmma 6arios,
Ouenka (I'OC) YUUTHIBAET yCMeITHO CAaHHBIM Ouenka (ECTS)

5K3aMeH

5 (oTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85 -89 B (oueHb xopoi110)

4 (xopoilio) (3auTeHO) 75 -84 C (xopor10)
70 - 74 D (yz0oB1€TBOPUTEJILHO)

3 (YA0OB/IETBOPUTEJBHO) (3aUTEHO) 65 - 69
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60 - 64 E (mocpezncTBeHHO)

2 (Hey[0B/IeTBOPUTENIBHO) (He

3auTeHo) Huke 60 6amioB F (HeynoBneTBOpUTENBLHO)

12. Yueb6HO-MeTOAMUYECKOe M HH(OPMAILMOHHOE o0ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. 3. .KaprameB A.l, BosmbmakoB M.A. OCHOBBI 37€KTPOMarHMTHOM 3KOJIOTHU. YdeOHOe
noco6ue. Tomck, TT'Y,2005, 206 c.(10 3k3.) (Hamuure B 6ubmoreke TYCYP - 10 3K3.)

12.2. lonoHHUTe/IbHAA IMTepaTypa
1. Edano B.U., TuxomupoB A.A. DI€KTPOMarHWUTHasi COBMECTUMOCTb Pa/{U0-37I€KTPOHHBIX
cuctem. YuebHoe rocobue. TYCP, Tomck. 2004.-298 c.(22 3k3.) (Hamuuue B 6ubmmoreke TYCYP - 22

9K3.)
12.3. YueOHoO-MeToANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme
1. . Kaprames A.I. Mertoguueckue yKa3aHUsi 10 TIPAKTAYECKUM  3aHATUSIM 10
9/IEKTPOMAarHUTHOW  JKOJIOTMM W caMmocTositesibHOM — pabore. TYCYP, Tomck. 2011-6c.
http://edu.tusur.ru./training/publications/691 [D/1eKTpOHHBIM pecypc]. -

http://edu.tusur.ru./training/publications/691

12.4. ba3bl AaHHBIX, HH()OPMALMOHHO CIIPaBOYHbIEe ¥ IOMCKOBbIE CUCTEMbI
1. basbl faHHBIX He NpeyCMOTPEeHbI.

13. MarepuanbHO-TeXHUYECKOe ofecrneueHne JUCHHUITHHBI
KomristoTep, MyIbTUMEIUMHBIN TTPOEKTOp, IJIa3MeHHBIM 3KpaH, MHKPOCKOMbI, OWHOKYJISPHBIE
JIyTibl, PyYHbI€e JTyTbl, IPeIMeTHbIE U TTOKPOBHbIE CTEK/Ia, BAHHOUKH, MTUHLIETHI.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DoH/| OL}eHOYHBIX CPe/iCTB IIpYBe/ieH B MPUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHU3aliuy U3yYeHHUs JUCLUIIINHbI
be3 pekoMeHa11H.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
JJIEKTPOMarHMTHas 3K0JI0rUsl

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (crernuanbHOCTh): 05.03.06 IKo/10rus ¥ NMPUPOAOIIO/Ib30BaHHe
HanpaBneHHocTs (1po¢uib): IK0M0rus U NPUPOAOI0/Ib30BaHHe

dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: POTOM, Kadeapa paguo31eKTPOHHBIX TEXHOIOTHHM U IKOJIOTHYeCKOr0 MOHUTOPUHTA
Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— npodeccop kKadh. POTOM KapraiueB A. I.

OuddepeH1IMpOBaHHBIM 3aueT: 5 ceMecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

B/aJileHreM 0a30BbIMU 3HAHUSIMU
(byHIaMeHTa/IbHBIX pa3ziesioB GU3UKU, XUMUH U
O6uosioruu B 00beMe, HeOOXOAUMOM ISt
0CBOEHUS (PU3NUECKUX, XUMUUECKHUX U
O10/IOrMUeCKUX OCHOB KOJIOTHU U
MIPUPOZIOTIOIb30BaHUs; METOAAMH XUMHYEe CKOTO
aHasiM3a, 3HaHUSIMU O COBPEMEHHBIX
JTMHAMWYeCKUX TIpoIieccax B MPUPOJie U
TexHocdepe, 0 COCTOSTHUU reocdep 3emiu,
9KOJIOTHH U IBOTIOMN 010 Chepsl, T100aTbHBIX
9KOJIOTMUeCKHMX Tpob/iemMax, MeTolaMy 0Tbopa
Y aHa/IM3a reoJIoTMYeCKUX U OUOIOrUUeCcKuX
1po0, a Tak)Ke HaBbIKAMU UIeHTU(PUKALIN U
oIMcaHus OMOIOrUYeCcKOro pa3HooOpaswus, ero
OLIeHKH COBPeMeHHBbIMU MeToZaMu
KO/TM4YeCTBEeHHOU 00paboTku nH(opMaLum

[omkeH 3HaTh OCHOBHBIE K/TFOUeBbIe
TIOHSITHSI ¥ TEPMUHBI, TI€PCOHANH,
3aKOHOMEPHOCTH, TU-TIOTe3bl U TeOPUH
3/IEKTPOMAarHUTHOM KOJIOTHH;

[omkeH yMeTb YMeTb OLIeHUBaThb
3/IEKTPOMAarHUTHYIO 0OCTaHOBKY C
WCTI0/Ib30BaHUEM COBPEMEHOM TeXHHUKH,
COBpPEeMEeHHBIMH MeTO/IaMH
KOJTUUeCTBEHHOH 00paboTKH
VH(pOpMaLH. ;

HomkeH BnazieTh 6a30BbIMU 3HAHUSMU
¢byHZaMeHTaNbHBIX paszenoB (U3KKY,
XAMHHU U O10JIOTUU B 00BbEMe,
HeoOXOAWMOM [i/isi 0CBOEHHST (PU3NUeCKUX,
XUMHYeCKUX U OMOI0oruyecKux 0CHOB
9KOJIOTUHY ¥ TIPUPO/OTIOIb30BaAHKS;
MeTO/laMl XMMUUEeCKOTO aHaJln3a,
3HaHUSIMU O COBPEMEHHBIX IMHAMUYe CKHX
Triporieccax B IPUpo/e U TexHocdepe, 0
COCTOSIHUM reocdep 3eM/id, 3KOJIOTUU U
3BOJTIOLIMN 610 Cdephl, TI00aTbHBIX
9KOJIOTUYECKHX MpobsieMax, MeToAaMu
oTbopa M aHanM3a reoJIoTHYeCcKUX 1
Oronornyeckux mpoo, a Takke HaBbIKaMH
UIeHTU(PUKALIK U OTIMCAHUS
Oronornyeckoro pasHooOpasus;

OO1e XapakTepUCTHKHU TOKa3aresnell U KPUTEepUeB
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
U TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/iesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

r3yuaemMoi 06/1acTu ¢ TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobieM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET eHCTBUS

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’0HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
orpefie/ieHHbIX TIPo0JieM B
obnacTy KUcc/ie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,
nipucrocabivBaeT cBoe
ToBeZleHue K
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00CTOATe/IECTBAM B
pereHUH TIpo6sieM

YnoBneTBOpUTEbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6nagaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
IS BBITIOJTHEHMS TTPOCThIX
3ajay

PaboraeT npu ripsiMmoM
Ha0JTFOIeHUH

3BOJIOLIMK  Brocdepsl,
reoJIOTUUeCKUX U Ouojoruueckux Tpoo,

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-2

OIIK-2: BnaseHveM 0a30BBIMM 3HaHUAMU (GYHJAMEHTA/BHBIX pa3fenoB GU3UKH, XUMUA U
Ouosorun B 00beMe, HEOOXOJUMOM /1T OCBOEHUS (hHU3UUEeCKUX, XUMUUYECKMX U OMOIOTHYeCKUX OCHOB
9KOJIOTUM W TPUPOJOMNOJb30BaHUS; MeTOAaMHd XWMHWYECKOrO aHalu3a, 3HaHUSIMAU O COBPEMEHHBIX
JUHaAMUUeCKuX Tipolleccax B Tpupofe U TexHocdepe, 0 cocTosHUU Teocep 3emsu, SKOJOTHU U

ro0anbHBIX SKOJIOTMUEeCKUX TIpobjiemMax, MeToJaMd OTOOpa W aHa/k3a
a Takke HaBbIKAMU HWJAEHTUDHUKAIIMKA W  OMUCAHUS

OuMoMOrMUeCKOro pa3HoOOpa3usi, ero OIeHKH COBPEMEHHBLIMM MeTOJaMH KOJHUeCTBeHHOH 00paboTKu

VMH(pOpMaLK.

st hopMUpoOBaHUsT KOMITeTEHLIMK HeOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, TpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W UCIOJb3yeMble CpeJCTBa OLleHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

1oTe3bl U TeOPUU
3/1eKTPOMarHUTHOM
9KOJIOTUU

CocraB 3HaTb YmeTb Bnagets
Copeprxkanve OCHOBHBIE K/II0UeBbIe OLIeHUBATh OCHOB 3KOJIOTHH U
3TaroB TIOHSITUS U TEPMHHBI, 3/1eKTPOMarHUTHYO MIPUPO/I0TI0/Ib30BAHUS;

TepCOHa/NH, 00CTaHOBKY C MeToJlaMUi XUMHYe CKOTO
3aKOHOMEPHOCTH, T'U- WCII0/Tb30BaHUEM aHasM3a, 3HaHUSMHU O

COBPEMEHHOU TeXHUKH,
COBpeMEeHHbIMU MeTOAAMHU
KOJINUe CTBeHHOU
06paboTKu HHGOpMaLIH.

COBpPEMEHHbBIX
JUHaMHYeCKHUX TpoLieccax
B TIpUpO/ie U TexHocdepe,
0 COCTOSTHUU Teocdep
3eMJ/IH, 3KOJIOTHU U
9BOJTIOLIMH O6Uochepsl,
r7100a/TbHBIX

9KOJIOTHYe CKUX
npobieMax, MeTo/JaMu
orbopa ¥ aHanM3a
re0JIOTHYeCKUX U
Ouronoruueckux mpoo, a
TaK)Xe HaBbIKaMH
HujeHTUdUKaLUU U
OTTHCaHUS
OuoI0rUeCKOro
pazHoobpasus

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* CamocTrosTe/bHas
paborta;

* [IpakTuueckue
3aHATHS;

* CamocTrosiTe/ibHas
pabora;

» CamocTosiTe/IbHas
pabora;

Ncronb3yembie
cpefCTBa
OL|eHHBaHUs

* Orpoc Ha 3aHATHUSX;
* 3auerT;

* BricTynnenue (JoKaaz
) Ha 3aHATUY;

* CobecemoBaHue;

* Omnpoc Ha 3aHATUSAX;

* 3aueT;

* BeicTynuieHue (gokmnaz
) Ha 3aHATHUY;

* CobecegoBaHue;

* 3auert;
* BricTyriieHue (Jokiaz
) Ha 3aHAATHH;

* uddepeHLPOBaHHEI
U 3aueT;
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* uddepeHLIPOBaHHbI
U 3auer;

* [uddepeHIIMPOBaHHbI
U 3aueT;

d®opMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMU TpUBeJeHa B

Tabmme 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OIleHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OT1myHO * ObGnagaer * OGnazaer * Kontposnupyet pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U J1ara-30HOM MIPOBO/IUT OLIEHKY,
TeopeThye CKUMU MPaKTUUYeCKUX YMeHUH, COBepILIeHCTBYeT

3HAHUSIMHM B TIpeZiesiax
M3yuaeMoit 06/1acTH C

TpeOyeMbIX /171 Pa3BUTHS
TBOP-UeCKUX pelleHUH,

JeiicTBUsI paboThI;

MPOCTHIX 3a44d4;

TIOHMMaHWEM TPaHMUI] abcTparupoBaHus
TIPUMEHUMOCTH; npobrem;
Xopomwo (6a30Belii | * 3HaeT (akThl, » O6nagaer auanasoHom | * Beper
YPOBEHb) TIPUHLIUIIBI, TIPOLECCHI, MPAaKTHUYECKUX YMEHMUH, OTBETCTBEHHOCTh 3a
o011[1e TIOHATHS B TpebyeMbIX /ISl pellieHys | 3aBepilieHue 3a/au B
npeziesiax U3y4yaeMou OTIpe/ie/IeHHBIX TTPO0IeM | KMCC/Ie[JOBaHUH,
o0siacTy ; B 00/1aCTU UCC/Ie/IOBAHMS; | TIPUCIIOCA0IMBAeT CBOe
MOBe/IeHne K
o0cTosATeTbCTBAM B
pelieHUU TIpo6eM;
YuosnerBopuTe/bH | ¢ O6sagaet 6a30BEIMU * O6magaet ocHOBHBIMU | * PaboraeT rpu nmpsiMom
0 (TIOpOroBEI 0OIIMMH 3HAHUSIMU; YMEHUSIMH, TpeOye-MbIMU | HaOJTIOIeHUH;
YPOBEHbB) IS BBITTOJTHE-HUSI

JesiITeIbHOCTH, XapaKTepU3yHIIMX —3Tarlbl

3 TunoBbie KOHTPOJ/IbBHbIE 3d/{daHUA
,Z[J'IH pea/r3aliii BbIIIEIepeurC/JIeHHbIX 3a4a4 O6yT-IEHI/IH HCII0/JIBb3YKOTCA TUIIOBbIE KOHTPOJIBHBIE
3aJdHWA WJIHW WHbIE MdTepHaJIbI, HEO6XOAI/IMI:>IE AJI OLIeHKU 3HaHHﬁ, yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa

oOpa3oBare/bHOM MPOrpamMMbl, B C/IeAYIOIIIeM COCTaBe.

3.1 3auér
— 1.®Du3nueckue XxapakKTePUCTUKU 3/IeKTPOMAarHUTHBIX 1osel 2. [lepemeHHOe 3/1eKTPOMarHUTHOE

(opMHpOBaHUSI KOMITETEHIIMM B TIPOLIECCE OCBOEHMS

niosie 3. Pu3uka B3aumogeiictBuss DMII c BeljectBoM 4.YpoBeHb ecTrecTBeHHOro poHa OMII 3emn 5.
OneKTpOMarHUTHbIE TIOMST AHTPOIIOTEHHOTO TMpoUCXoxJeHusi 6. Biusane DOMII Ha OGHOCHCTEMBI
7. 0etictBue DMII Ha opranusm uesioBeka 8. A.JI. UmKeBCKUM — OCHOBOIIOJIO)KHUK COBPEMEHHOU U
3/IeKTPOMarHUTHOW 3K0/ioruu 9.0Kosornyeckas posib ¢uiykTyauuid ectectBeHHbIx DOMIT 10. bruorenHsblit
MarHeTusMm 11.9konoruyeckue ocCOOeHHOCTM peakuuii OMOCMCTeM B MarHWTHbIX moyisax  12.
Okonoruueckue 0cobeHHOCTH BUsHUS OMII aHTPOMOTeHHOTO TIPOMCXOXKIEHUs Ha OHUOCHCTeMBI
13.9konornuveckoe BiusiHie DMII HU3KoyacTOTHOrO Auaria3oHa 14.I1oneBble uccnenoanus nog JIOII-
500 15.3konoruueckoe BausiHUe 3eKTpudeckoro (akropa JISIT 16. XpoHuueckoe BnusiHue [1e3I1 Ha
¢v3vonoruueckre  CcUCTeMbl  17.0/1eKTPOMarHUTHbIE — BO3[EMCTBUSI Ha  BOJHbIE  SKOCUCTEMBI
18.3nektpopeuernuus 19. XapakrepucTuka paguodacToTHbix OMII Kak 3kosmorunyeckoro gakropa 20.
EcTecTBeHHbIE U TeXHOTe€HHble UCTOUHMKU 3/IEKTPOMarHUTHBIX M3yYeHUU paii0uyacTOTHOTO Auara3’oHa
21.Jkonornueckve W OHO/MOTMUECKHe acCreKTbl JeWCTBUS PpaJMOYacTOTHBIX  3/1eKTPOMAarHUTHBIX
Y371y 4YeHU

3.2 Bonipochkl Ha cobecejoBaHue
— OKoJiorThUueckoe BUssHUe 3nekTpuueckoro dakropa JISIT Xponuueckoe BiausiHue [1eDI1 Ha
¢u3nonoruueckre  CUCTeMbl  .DJIeKTPOMAarHWTHble  BO3/eWCTBHS HA  BOJHbIE  3KOCHUCTEMbI
.O/eKTpopelieniyus ~ XapaKTepyuCTHKa paguouyacToTHbix OMII  kKak  3Kojoruueckoro ¢akropa
EcTecTBeHHbIe M TEXHOT€HHbIE UCTOUHUKH 3/IEKTPOMAarHUTHBIX U3/TyYeHUHM paJliOuacTOTHOTO Auaria3oHa
21.Okosoruyeckrie W OWOMIOTMYECKWe acCTeKThl [JeWCTBUS PaZiMOuacTOTHBIX —3J1eK-TPOMarHUTHBIX
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V3/Ty4YeHUu

3.3 TeMBbI 0NIPOCOB Ha 3aHATHAX
— 1.Du3nueckure XapaKTePUCTUKM 3/1eKTPOMAarHUTHBIX nonei 2. [lepemeHHOe 3/1eKTPOMarHUTHOE
none 3. dusrka B3aumogelictus DMII c BeljecTBoM 4.YpoBeHb ecTecTBeHHOro ¢oHa OMII 3emn 5.
OJieKTpoMarHUTHBIE T0JIs1 aHTPOIIOTeHHOTO TIPOUCX0XKAeHus 6. Brusaue OMIT Ha 6uocucTeMbl

3.4 Tembl J0K/1a/10B
— Tlpunuunsl knaccudukaumu OMIT 2. ConHeuHasi akTUBHOCTh. 3. Ponb Bapuauuii I'MII. 4.
Bmusine OMII cotoBbix TesiehOHOB Ha yesioBeka. 5. 'MII, kaK yc/0Bre opreHTaluu XUBOTHbIX. 6.9MII
JIDII reoskosoruyeckoe sHaueHue.

3.5 Bonipocsl pudepeHiiupoBaHHoOro 3auera

— .[HerictBue ODMII Ha opranusm uenoBeka A.JI. UmkeBCKHM — OCHOBOIIOJIOXKHUK COBPEMEHHOM U
3/IeKTPOMarHUTHOW 3KO-JIOTMM OJKOJIorMyeckass posib (uIyKTyaluid ecTecTBeHHbIX OMII broreHHsbI
MarHeTr3M Bocnpusitue MIT OcobeHHOCTH peakiiuii OMOCHUCTEM B MarHWTHBIX TOsSX BusHus DMIT
aHTPOIIOTeHHOT0 TIPOMCXOXKZEHUsT Ha OuocucTeMbl JKosoruueckoe 3HaueHre DMIT HM3KOUaCTOTHOTO
fuariazoHa IloneBble wuccnefsoBanust mog JIDII-500 Bausinue snekTpuyeckoro (akropa JIOII
Xponuueckoe BausHue [1eDIl Ha ¢u3Monornyeckre cUcTeMbl DIeKTPOMarHWTHBIE BO3/€HCTBUS Ha
BOJHbIe 3KOCHUCTeMbI OJIeKTPOUYBCTBUTE/IBHOCTb XapakKTepucThKa pajuodacToTHbix OMII  Kak
5K0JIOTMYecKoro (axkropa TexHOreHHble WCTOYHMKM 371€KTPOMAarHUTHBIX W3/1yUYeHUWM paZrodyacTOTHOIO
JuariasoHa bronornueckue acrekTel eMCTBUS pajJMOYaCTOTHBIX 3/1eK-TPOMarHUTHBIX U3/TyUYeHUN

4 MeToauyeckHe MaTepHasibl
st obecrieueHust rpoiiecca oOyueHHs] W pellleHus 3afau 00yueHUs] WUCTIONb3YIOTCS CeqyoIye
MarepHua’Ibl:
— MeToJuuecKWe Marepuasbl, OTpe/ie/siollde TpoLeAypbl OLleHWBaHUS 3HAHWMN, YMeHHH,
HAaBBIKOB U (WM) ONbITa JeATeJbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHUS KOMITETEHLHH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas 1uTeparypa
1. 3. .KaprameB A.I, BosmbmakoB M.A. OCHOBBI 37€KTPOMarHMTHOM 3KOJIOTHH. YdeOHOe
noco6ue. Tomck, TT'Y,2005, 206 c.(10 3k3.) (Hamuune B 6ubmoreke TYCYP - 10 3K3.)

4.2. lonoHMTe/IbHAA IMTeparypa
1. Edanos B.U., TuxomupoB A.A. DneKTpoMarHuTHas COBMECTHUMOCTb pa/ii0-3/1eKTPOHHbIX
cucteM. YuebHoe nocobue. TYCP, Tomck. 2004.-298 c.(22 3k3.) (Hamuuue B 6ubmmoreke TYCYP - 22

9K3.)
4.3. YueOHO-MeTOANYeCKOe T0Co0He U MPOrpaMMHOe odecrieueHne
1. . KapramweB A.I. Metoguueckue yKa3aHUsi TI0 TIPaKTUYECKUM  3aHATUSIM 10
9/IEKTPOMAarHUTHOW ~ JKOJIOTMM W caMmocTositesibHOW — pabore. TYCYP, Tomck. 2011-6c.
http://edu.tusur.ru./training/publications/691 [D/1eKTpOHHBIM pecypcl. -

http://edu.tusur.ru./training/publications/691

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. basbl faHHBIX He peyCMOTPeHBI.
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