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MHHUCTEPCTBO OBPA30BAHUS U HAYKH POCCHACKOMN ®EAEPALIUA
@enepanpHOE rocy1apCTBEHHOE OI0PKETHOE 006pa3oBaTeibHOE YUPEXKIEHHE
BBLICIIETO NPOGECCHOHATBHOrO 06pa3oBaHUg

«TOMCKHIN I'OCYIAPCTBEHHbBIY YHUBEPCUTET CUCTEM YIIPABJIEHUS U
PAJTUODJIEK TPOHUK W »

Hpopel}}?})f) 10 yueOHOH paboTe
VR I1.E. Tposin
« Y » Er 2016.

PABOYASI TIPOTPAMMA YYEFHOM JUCIUATIIMHBI

PDu3znyecKHe OCHOBBI TEXHHYECKOIo H €CTECTBCHHO-HAYYHOIO 06pa3onamm
Yposenn 0cHOBHOIi 06pa3oBaTe/IbHONK MPOrPaMMBbI GakanaBpuaT

Hanpasnienne noarorosxu 11.03.04 ""JekTpoHHKAa H HAHO3JIEKTPOHHKA"'

Mpopuas "KBaHTOBasl H oNTHYECKASA )JIEKTPOHUKA'
®opma obyuenns oygas

®akyanTer DJIEKTPOHHON TEXHUKH

Kadenpa 211

Kype(sr) 1 Cemectp(br) __ 1
YuebHblii niaan Ha6opa 2016 roma

Pacnpenenenne paéouero BpeMeHu:

e 2

& =] =

. @ ot =

Ne Buabl yuedHoii padoTnl Al =

< [2n} §

o S
1 | Jexuun (JI) 18 | 18 | yacoB
2 | JIaGopaTopHble pa6oTsi (JIP) 0 0 | wacom
3 | IpakTnyeckne 3ausatua (113) 18 | 18 | yacos
4 | Kypcogoii npoekt / pa6ora (KPC) (ayauropus) -~ — | yacoB
5 | Beero aytaTopHbBIX 3aHATHIA 36 | 36 | yacom
6 H3 Hux B HHTepaKTHBHOHA dopme | 36 | 36 | uacos
7 | CamocTosiTenbHas padora cryaenros (CPC) 72 | 72 | wacos
8 | Bcero (6e3 5x3amMena) 108 | 108 | uacos
9 | CamocroaTennHasi paboTa Ha IOATOTOBKY H ¢1a4y JK3aMeHa 4acoB
10 | O6mas Tpyn0€éMKOCTH 108 | 108 | yacos
(B 3a4éTHBIX emuHunax) | 3 3 3ET

3auer 1 ceMecTp
Tomcek 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

Pabouas nporpaMma cocraBiieHa ¢ yuétoM TpeGoBannii ®enepansroro Iocynap-
CTBEHHOT0 00pa30BaTeNbHOIO CTaHAapTa Bhiciiero obpasosanus (PIOC BO) no
HanpapleHUIO NoArotoBky 11.03.04 "DneKTpoHHKa H HAHOIEKTPOHHKA"
(ypoBeHb GakanaBpuaTta), YTBEPXKICHHOro MpHKa3oM MuHHCTepcTBa 06pa-
30BaHust U Hayku Poccuiickoii Penepauuu ot 12 mapra 2015 r. Ne 218, paccMort-

peHa u yTBepxK/eHa Ha 3aceJaHuH Kadeaps! Gusuku 20 anpess 2016 r., npoToKo
Ne 113.

Pazpabotuuk:

JOLEHT Kadeapbl GU3MKH

3aB. kad. busmkH, npodeccop

IIyCKarolel KadeapamMu CreruaibHOCTH

i
‘

/ Hexan ®OT, noueHr / iara A.W. Boponun

/ 3aBenyomui mpodumupyromei

/' xadenpoit OI1, npodeccop C.M. lllangapoB
3aBeyrOIIHH BBITYCKAOIIeH
kadenpoii DI, mpodeccop C.M. lllarpapor

JKenepThi:

kad. buzuku JIOLIEHT ‘ﬁ <ty _A.B. MenoBuHK
(mecto paboTh) (3aHMMaeMasi TOJDKHOCTB)  (TIO/IITHCE) (vHUDHATEI, QaMHITH)

2, -
kad. ®D JIOLIEHT 2L errg— WA, Yuctoenosa
(MecTo paboThl) (3aHUMAaeMas 10JKHOCTD) (moaruck (nHUIMAIEI, GaMuTHs)
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1. HEJIHA U 3ATAYN JNCHHUITTINHBI

Hucnuninna «Pu3ndecKHe OCHOBBI TEXHHYECKOTO M eCTECTBEHHO-HAYYHOTO 0Gpa3oBa-
HHSD) H3Y4aeTCs B IIEPBOM CEMECTpe M NPeAyCMaTPHBAET YTEHHE JICKIHIA, NPOBEICHHE ITPaKTH-
YEeCKUX 3aHATHH, [TOJTy4eHHE Pa3IHYHOTO POAa KOHCYIbTAMIA.

Llensto pucunmmner « PU3HUECKHE OCHOBBI TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO 00pa3oBa-
HUsI» sBiisieTcs popMupoBanue y cryiertoB TYCVYP npencrasienus o GyHIAMEHTATBHOM Xa-
pakrepe GpH3HMYECKHX 3aKOHOB, JISKAIHMX B OCHOBE TEXHHYECKHX [HCIHILTHH.

3apavell usydennsi xypca (QU3HYECKHX OCHOB TEXHHYECKOrO M €CTECTBEHHO-HAYJHOTO
00pa3oBaHHs SABJIAETCS OCBOCHHE CTYAEHTaMH 0a30BBIX IIOHATHI O COOTHOLIECHHUH U B3aMMOCBS-
31 (PU3MYECKHX 3aKOHOB H HX IPOSBJICHHH B KOHKPETHBIX TEXHMYECKHX YCTPOHCTBAX.

2. MECTO JHCIHMIIJIMHBI B CTPYKTYPE OOII

Hucuniumea «PU3MIECKHE OCHOBBI TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO 0Opa3soBa-
HHs» OTHOCHTCA K YHCIY JUCUMIUIMH MaTeMaTHYECKOro M eCTeCTBEHHOHAYYHOro HuKia (6aso-
Bast 4yacTh b1.B.OJ1.2). 3HanHs U HABBIKH, NOIYUYCHHBIE [IPH €& H3YYEHHH, UCTIOTB3YIOTC B MO-
CIECAYIONIEM U3ydeHUH 6a30BOTO Kypca (PH3HKH.

3. TPEBOBAHHS K PE3YJIBTATAM OCBOEHUS JUCHUNIIINHBI

Ilpouecc m3yueHns MUCHMIUTHHBI «DH3MYECKHEe OCHOBBI TEXHHYECKOTO H €CTECTBEHHO-
Hay9IHOTO 00pa30BaHMUs» HAIpPaBIcH Ha GOPMHPOBAHUE CIIEMYIOIMX KOMIIETEHIIHIA:

oowenpoeccuonansrvie komnemenyuu (OIIK):

1) ciocoGHOCTE MpencTaBIATh aJEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH HAydHYIO
KapTHHY MHpa Ha OCHOBE 3HaHM OCHOBHBIX IIOJIOXEHHI, 3aKOHOB H METOJIOB €CTECTBEHHBIX Ha-
yk 1 Marematuku (OIIK-1).

B pesynomame uzyuenus Kypca puzuxu cmyoenmsi 0034CHbL:

3HaTh npemMeT M MeTON (U3NKHU, KaK OCHOBBI MHPOBO33DEHHS M METOIOTOTHH HAyHHOTO
[IO3HAHUS.

YMeTh HCTIONBb30BaTh HAYYHBIN MOJXOA Ui OOBACHEHHS IIPHPOMHEIX SBICHHIH, a TaKKe
JUIS aHaJIM3a paboThl TEXHHYECKUX YCTPOHCTB.

Baaxers HaBbIKaMH peIICHHS NPOCTEHIINX PUIMYECKHIX 33y,

2) cnocoOHOCTh BHIABIATE €CTECTBCHHOHAYYHYIO CYIIHOCTh HPOGIIEM, BOZHUKAIOUIHX B
X0/l MPOPECCHOHANBHON [IEATENLHOCTH, IPHBICKATh JUIS UX PEINEHHS COOTBETCTBYIOMMH (H-
3uKo-MareMaTHdeckuit annapar (OITK-2).

B pesynomame uzyuenun Kypca pusuxu cmyoenmst 0014cHbL:
3HaTb OCHOBHBIE 3aKOHBI MIEKTPOHUKH, 4 TAKXKe 0COGEHHOCTH HX TIPOABJICHHS B YCTPOHCTBAX
HAHOBJIEKTPOHHKH.

YmeTs uenonb3oBath GpH3MKO-MATEMATHUYECKHIT allllapaT 11 pellieHHs KOHKPETHBIX 3a/1a4 B
00J1aCTH INEKTPOHUKH H HAHODIEKTPOHUKH.

Braajers HaBeikaMu 06paboTKH 9KCHIEPUMEHTAIBHBIX PE3yIbTATOB.

3) cnoco6HOCTE CTPOUTH NpocTeiiiie (GU3NYECKHE M MaTeMaTH4ecKHe MOIe/IH
NpuOOpPOB, CXeM, YCTPOICTB U yCTAHOBOK WICKTPOHUKH U HAHODJIEKTPOHUKH Pa3IHdHOro
(QYHKIHOHATBHOTO Ha3HAYEHHs, a TAKKE HCHOJIB30BATH CTAHJAPTHBIE TIPOrPAMMHBIC
CpPEACTBa UX KOMIBIOTEPHOTO MOjteanpoBanus (TIK-1).

3uarb OCHOBHBIE IPHHIUIB! (YHKUHOHHPOBAHUS yCTPOMCTB 3IEKTPOHHKH 1
HaHOAIEKTPOHHKH.

Ymers u306pasuth QYHKIHOHAIBHYIO CXEMY yCTpOMCTBA 3TEKTPOHHKH M MOSCHHTH Xa-
paKTep B3aHMO/IEICTBHS Y3JI0B.
Butajgers craniapTHBIMHM IPOTrPAaMMHBIMH CPEICTBAMHM KOMIIBIOTEPHOTO MOIETHPOBAHH.
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4. OFBEM JUCLUIJIMHBI K BUJIbl YYEBHOM PABOTBHI

Tabauna 4.1.
Cemectpsl Beero
Buns! yuebHoit paboTel Jacos
1
AyIHTOpHbIE 3aHATHs (BCEro) 36 36
B ToM uucre:
Jlexrum (J1) 18 18
JIaboparopusie pabotsi (JIP) 0 0
IIpaxTHyeckue 3austus (I13) 18 18
Kypcoso#i mpoekr / pabora (KPC) (ayuropHas Harpyska) - -
Hpyaue eudwvr ayoumoprnou pabomut
CamocrosiTennHast paboTa (Bcero) 72 72
B Tom uncre:
ITpopaboTKa JIEKIIMOHHOIO MaTepHaa 36 36
IToaroToBKa K NpakTHUECKHM 3aHATHIM 36 36
CamocrostensHas paboTa Ha HOATOTOBKY U CHaYy 3a4eTa
By npoMexyTouHOH aTTectanuu (3a4€T, 5K3aMeH) 3ay
Ob6mas Tpy10€MKOCTD 9ac 108 108
3agéTHbie eTMHHUBI TPYA0EMKOCTH 3 3
5. COJEP)KAHME TUCIUTLIAHBI
5.1. Pa3meJibl AMCIMINIMHBI H BHALI 3aHATHI
Tabnuna 5.1.
No HanmenoBanue pasaena T m CPC Bcero | ®opmupyemsie
JUCHUILUTAHEI 4ac. | KOMIETeHUHH
IlepBoiii cemecTp
1 | Mexannka 4 4 16 24
5 Monekynsapras ¢usuka u Tep- 4 4 18 2 OIIK-1
MOJMHaAMHKa OIIK-2
3 3JI€KTpOCTaTI/I§a. IocTosHHbIH 6 6 20 3 ITK-1
JIEKTPUYECKHH TOK
4 | I'eomeTprueckas ontika 4 4 18 26
Hroro: 108 gacos
5.2. Conepxanne pazfgesoB AHCUHMIUIHHBI (110 JEKIHAM)
Tabnuna 5.2.
No HaumMeHoRaHHE Tpynoém- | ®opmupye-
i pasznena Copnepxanue pazzena KOCTh Mble
JAMCLHUIUTHHBI (4ac.) | KOMIETeHUHH
IlepBrlii cemecTp
1 | Mexanuka I.1. ®uzuka kak GyHraMeHTaNbHas HayKa. 4
1.2. Kunemartuxa. OIIK-1
1.3. /InHamM¥Ka MaTepHaibHON TOYKH. OIlK-2
1.4. 3aKOHBI COXpaHEeHHUSI. [K-1
2 | Moaekyasip- | 2.1. YpaBHeHus COCTOSHNS HIEATLHOTO rasa. 4
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Hasa ¢m3nka u | 2.2. Mzonpouneccsl HaealLHOIo rasa.
TEePMOIHHA- 2.3. QazoBbie nepexoxasl. Ilepsoe nHawano
MHK2 TEPMOIMHAMHKH
3 | Daexrtpocra- | 3.1. DIEKTPOCTATHUYECKOE 110JIE B BAKYyMe. 6
Thka. [locro- | 3.2. IIpoBONHHUK B 3IEKTPHUECKOM TOJIE.
AHHBIA 2J1eK- | 3.4. DnexTpHveckas eMKOCTb. OIIK-1
TPHYECKHIA 3.4. 3axon OMa. [TocTosHubI 3neKTpUde- OI1K-2
TOK CKHil TOK. [K-1
4 | I'eomerpuue- | 4.1. [IpenoMienne u OTpaKeHUE CBETA. 4
ckas ontuka | 4.2. ToHkas nuH3a

5.3. Pasnennl QHCHHINVIMHBI H MEXIHCHHIUIMHADHBIE CBSI3H ¢ 00eCcHeYMBAIOMHMH
(npeabylymuMH) H o6ecneuHBaeMbIMH (0C/IEYIOMHEMH) {HCIHITHHAMH

J1s ocBOEHHUS pa3ziesioB TUCIHMILIHHBL « DH3MYECKHE OCHOBBI TEXHHYECKOIO H €CTECTBEH-
HO-HAyYHOTro 00pa30BaHKA» HEOOXOINUMbI 3HAHMS, OTYYEHHBIE B LIKOJIE H 0TydaeMble Tapa-
JIENBHO MPH U3YYEHHH TUCHHUILTHHBI « MaTeMaTHYeCKUHM aHATTH3 Y.

Pazpens! mucnmmmapt « Du3Hdeckie OCHOBBI TEXHUIECKOTO H €CTECTBEHHO-HAYIHOTO 06-
Pa3OBaHUA» CBA3aHBl C pasjieNiaMil nociedyloujer TUCHUIIAHEEL «DPu3uka» pabodero yyeGHOro
IUIaHa:

5.4. CooTBeTcTBHE KOMIETEHIHI, pOPMHPYEMBIX NPH H3y9eHHH JHCHHILIHHBI, U BH-
[I0B 3aHATHI

Tabnuna 5.4.
Ilepeuenn Bunp! 3ansTwii
KOMIETEHIHi J 113 | JIP | CPC Dopmb koHTpOILA
OIIK-1 Onpoc. Tect. KonTpomnsHas paboTa (KO/LIOKBAYM).
OI1K-2 + + |+ + | 3ammra sabopatopHoit paGoTs! (TECT, YCTHBIH OII-
ITK-1 poc). 3auer.

6. METOJbI U ®OPMbI OPTAHHU3AIIMN OBYUYEHUS

JUist ycremHoro ocBoeHHs JMCHMILIMHBI [IPHMEHSIOTCA pPa3IMuHble 0Gpa3soBaTeIbHBIE
TEXHOJIOTHH, KOTOpPBIe 00ECNEeYMBAIOT JOCTHKEHHE IIAHHPYEMBIX Pe3yJIbTaTOB OOYUYEHHs CO-
TJIACHO OCHOBHOH 00pa3soBaresIbHOM IporpaMMe, ¢ y4ETOM TpeGoBanuii K 00bEMY 3HAHHIT B HH-
TEePaKTHBHOH (opme.

6.1. Texnotorun HHTEPAKTHBHOr0 00yYeHHUs IPA PAa3AHIHBIX PopMAax 3HAHM
Tabmuna 6.1.

©opmst | Jlekunu | Ilpaktuueckue Bcero
Metonsr (gac) 3aHATHA (Jac) (1ac)
ObcyxieHne npe3eHTaluy 1 10 10
JEMOHCTpalliii ONIBITOR
Pabota B koman e 16 16
YCeTHBI 0poc HIH TECTHPO-
BaHHE MPHU JOIYCKE U 3alIUTe
1abopaTOpHBIX paboT
Ily6nuynas 3amura u paséop
Y JOCKH HHJIHBHTY &JIbHBIX 10 10
TBOPYECKHUX 3a/IaHHH U TECTOB
Hroro uHTEpaK THBHBIX
3aHATUH

10 26 36
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7. JABOPATOPHBIH IPAKTHKYM

(Y4ebGHbIM IUIaHOM HE NPETYyCMOTPEH)

8. MIPAKTHYECKHE 3AHSITUSI (CEMHHAPKI)

Tabnuna 8.1.
Tpyno-
Ne | Nepazpena .
pasil HanMeHOBaHME TPaKTHYECKUX 3aHATHI emkocts | OIIK, IIK
/0 | JUCLHIIHHB
(gac.)
HepBeiii cemecTp
1 1 Kunemarnka nocTynartenpHOTO M Bpalare)ib- 2
HOTO JIBHXKCHHS.
2 3aKOHBI AUHAMHKH MOCTYNATEILHOIO JBHXKE- 2
HHs. 3aKOHBI COXPAHEHHs B MEXaHHKE.
7 2 Hsonpouecchl, TeMIOEMKOCTh ra3os. 2
10 ®azoseie nepexonsl. [lepsoe Hauaso TepMOIH- 2
HaMHUKH. [ [HKIBI. OI1K-1
12 3 3axon Kynona. Hanpspk8HHOCTE anekTpuye- 2 OIIK-2
ckoro nosud. Ilorenmnuan. [TK-1
15 Pa6ota cui anekTpocTaTHYecKoro noss. Jiek- 2
TpoemkocTb. Konnencaropel. Coemunense
KOHJICHCATOPOB.
17 IocTostHHBIH 3MekTprYecKuil TOK. 3akoH OMa. 2
18 4 [Ipenomiienne u oTpakeHHe CBETA. 2
ToHxas nuH3a. 2
9. CAMOCTOSTEJIBHAS PABOTA
Tabmuna 9.1.
Temartuka camocTosATeIEHOM pa- Tpyno- KounTpons
Ne | Ne pazgena p Py A OIIK, P
60ThI €MKOCTh BBITONHEHUS
/1 | AUCUMITTHHBI IK
(Oemanuzayus) (gac.) paboThI
1 14 Ompoc. Tec-
IIpopaboTka neKHMOHHOIO MaTe- 16 181, KoH-
puana OIIK-1 | TponmbHEIE
OIIK-2 | pabotsL
2 1—4 IIK-1 | Tectsl, no-
[ToaroroBka K MpakTHYECKHM 3a-
36 MalllHHE 3a-
HATHSIM
JIaHus
Hroro: 72 gacoB

10. IPUMEPHASI TEMATHKA KYPCOBBIX IPOEKTOB (PABOT)

He npenycMoTpero yueGHBIM I11aHOM

11. BAJUIBHO-PEUTHHI OBASI CHCTEMA

Ocymecrsisiercs B cootBetcTBHH ¢ Io/103KeHHeM 0 MOpPSiIKe MCMOIL30BAHNN PeHTHH-
rOBOH CHCTEMBI LISl OLIEHKH YCIIEBA€MOCTH CTYAeHTOB (IIpHKa3 pextopa 25.02.2010 Ne 1902)
1 OCHOBaHa Ha OaJUIbHO-PEHTHHIOBOH CHCTEME OLICHKH YCIIEBAEMOCTH, AeHcTRytomel ¢ 2009 .,
KOTOpas BKIIIOYAeT TEKYIIHH KOHTPONb BBIIONHEHHUS 3JIEMEHTOB 00b&EMA AMCHHUILTHHEI IO dJjle-
MEHTaM KOHTPO/IS ¢ OABEACHHEM TEKYIIETO peTHHIA.

Bo BTOopom cemectpe no aucuuruiHe « OU3HYECKHE OCHOBBI TEXHHYECKOrO H €CTECTBEH-
HO-HAY4HOTO 00pa3oBaHHs» NPEJyCMOTPEH 3a4éT. [lo OKOHYAHMH ceMecTpa CTYeHT, HabpaB-

CornacosaHa Ha noprane Ne 542



mHi MeHee 50 GajioB, CYMTAETCA HEYCNEBAIOIIMM, He NONYYHBINMM 3a49€T. CTYAeHT, BBINOI-
HHBIIHI BCe 3alVIAHAPOBAHHBIE KOHTPOJIbHbIe PaboThl U HaGpaBmmii cymmy 50 m Gosee
OasoB, MoTydaeT 3a4éT «aBTOMATOM ».

JU1s cTHMY IMpOBaHHs ILTAHOMEPHOCTH PaGOThI CTYNEHTAa B CEMECTPE BBEIEH KOMIIOHEHT
CBOCBPEMEHHOCTH, KOTOPBIA NpUMeEHIETCa (CyMMHpPYETCs) TONBKO JUIs CTY/IeHTOB, 0e3 omo3aa-
HUH OTYHTHIBAIOIHMXCS 10 IPOMEXYTOUHBIM dIEMEHTaM KOHTPOJIA (TECTBI, MTPaKTHYeCKHe pabo-

TBI, KOJLTIOKBHYMBI).

Ha IIPOTAKEHHUU BCETO CEMECTpa TEKylIas YCIEBAEMOCTH OILICHUBAETCH TOALKO B Oajuiax
HapacTarouiuM HTOI'OM, B TOM YHCJIC H pe3yJIbTaThl KOHTPOJMBHBIX TOYCK.
TGK)’IIII/Iﬁ KOHTPOJb H3YYCHUS NJUCIHILIHHLI B KaXXIOM CEMECTPE COCTOUT H3 CICAYIOIMUX

BHJIOB:

— KOHTPOJIb 32 YCBOCHHEM TEOPETHYECKOTO MaTepHala — MpOBEIeHHE 2 IIMCbMEHHBIX KOH-
TPOJIBHBIX paboT U KOJUIOKBUYMOB;
— KOHTpPOJIb 33 NPaBHJIBHBIM BBINOJIHEHUEM IPAKTHYECKUX PabOT — MPOBEEHUE Ha IpaK-
THYECKHX 3aHATHIX 3 — 5 TECTOB;
B rabauuax 11.1. u 11.2. conepxarcs npumMeps! pacrpeaeneHHs 6aUI0B Ul TUCIHILIMHEL
«DH3MYECKHE OCHOBBI TEXHHYECKOTO H €CTECTBEHHO-HAYYHOTO 06Pa3oBaHUS» B TEUEHHE BTOPO-
IO CEMECTPA, 3aBEPLIAIOIIEroCs 3a4ETOM.

Tabmuna 11.1. Pacnpenenenue GawioB Bo BTOPOM ceMecTpe M3ydeHHs OH3MUeCKX OCHOB TeX-
HUYECKOI0 H €CTECTBEHHO-HAYYHOTO 00pa3oBaHusg

. .. | MakcuMmanbHbIH
Makcumansneii | MakcuMambHBLT
. Oam 3a mepuon | Bcero
OneMeHTH yueOHOM Jes- Oann c Havana | ©ayu 3a EpUOA
Mexnay 2 KT u 3a
TEILHOCTH ceMecTpa 10 Mexay 1 KT u 2 KOHIIOM cemecT- | cemec
nater 1 KT KT P
pa
ITocemenne 3ansTuii 8 8 8 24
OH Hble pabOTHI Ha
Konrpommreie paGors 20 20 20 60
IPAKTHYECKUX 3aHITHAX
Kommnonenr croeBpemen-
P 5 5 6 16
HOCTH
Hroro makcumym 3a me-
My 31 36 33 100
puona:
Crnaua 3auera -
Hapacraromum Hrorom 31 67 100 100
Tabsmua 11.2. Tlepecuet 6aJU10B B ONEHKH 32 KOHTPOIBLHEIE TOUKH
baJuiel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
He menee 90% o1 MakcuMasbHOH cyMMbl Ha gaty KT 5
Ot 70% 1o 89% ot MakcuManbHOM cymMMel Ha naty KT 4
Ot 60% 110 69% 0T MakCHMaNBHOM cyMMBI Ha aaTy KT 3
Menee 60% ot MakcuManbHOM cymmsl Ha jaty KT 2

Crynenr, nabpasumii B ceMectpe He MeHee 50 6amioB, nonydaer 3auer. CTyICHTHI, Ha-
Opasuiie MeHee 50 GaIoB, IOMYUYAKOT 3a4eT 10 UTOraM cobeceI0BaHHMS ¢ NPEIONABATEEM.

12. YYEBHO-METOJIUYECKOE U WH®OPMAIIMOHHOE OBEC-
NMEYEHUE JUCHUTLINHBI

12.1. OcHoBHas JHTEpaTypa:
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1. Casembes U.B. Kypc obmeit dusuxy: yueGHoe nocobue st BTY30B: B 3 1. — 7-¢ m311.,
crepeorun. — CII6.: Jlans, 2007.
T. 1: Mexannka. Monexyssipuas gusuka. — 432 c. (B 6ubmiorexe — 155 9K3.).
T. 2: DnexrpuuectBo 1 MarHeTH3M. Bosmsl. Ontaka. — 496 c. (B 6ubmoreke — 148 5x3.).
3.3ucman I'.A., Tomec O.M. Kypc obimeit dusuku. B 3-x 1T. [DnekTponubIi pecype] —
CII6.: Jlans, 2007,
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JoCTyma on-line c KOMITBIOTEPOB TYCVYP:
http://e.Jlanbook.com/books/element.php?pll cid=25&pl1 id=505.
T.2: DnextpudectBo u MarHeTH3sM. — 7-¢ W31 —352c. Pexum nocrtyna on-line:
http:/e.lanbook.com/books/element.php?pll cid=25&pl1 id=151 c KoMrbrotepo TVY-
CVP.
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Goparopus 3Hauui, 2006. — 309 ¢. (B 6ubmmoreke — 99 9K3.).

4. Nponos WL.E. Dnexrpomarnernsm. OCHOBHbIE 3aKOHBI: YueGHOE OCOGHE U1 BY30B. — 5-¢
u3j. — M.: BUHOM. JlaGoparopus 3Han#ui, 2006. — 319 c. (B 6ubmmoreke — 101 sk3.).

7. Uponos W.E. 3amaun no obeit ¢pusnxe: YueGuoe nocoSue s BY30B. — 7-¢ H31., CTe-
peotun. — M.: BUHOM. JlaGoparopus 3nanmit, 2007. — 431 c. (B 6ubnuotexe — 496 5x3.).

8. Uepros A.T"., BopoGbéB A.A. 3amaunnk 1o (usuke: YuebHOE mocoGHe ISl BTY30B. — 8-¢
u3]1., mepepab. u gon.— M.: ®@usmatiut, 2007. — 640 c. (B GubnuoTeke — 99 9K3.).

9. Bomekenmrreiin B.C. C6opuuk 3amay mo obuiemy Kypey ¢usuku: YueGHoe nocobue juis
BTy30B. — 12-¢ u3z., ucnp. — M.: Hayxka, 1990. — 396 c. (B 6ubnuoteke — 148 9K3.).

10. Koseiper A. B. Kypc nekmumii o pusuke: YueGuuk. — Tomek: TYCVP, 2007. - 421 ¢. (B
oubmuotexe — 697 5x3.).

11. Kananmmko H.IT., Koxesrankos HM. ®usuxa. HurtepHer-TecTHpoBande 6a30BBIX 3HAHMI.
[Onextpormrnt pecype] —1-e man. —CII6.: Jlams, 2009. —160c. Pesum Joctyna on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pl1 id=172 ¢ KomitetotepoB TYCVYP.,

12. Jlososckmit B.H. Kypc ¢uspkn. B 2-x . [Dnextponnesii pecype] — 6-¢ m3n., ucnp. u
qomn. — CII6.: JTans, 2009.

T. 1: Guznueckue OCHOBBI MEXaHWKH. DNEKTPHYECTBO M MarHeTH3Mm. OU3NKa KoneOanmit
H BomH. -—576c¢. Pexmm gnoctyma  on-line ¢ KommelotepoB  TYCVP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl] id=236.

13. Casenmber M.B. Kypc o6meit ¢pusuxm. B 3-x TT. [Dnexrponnsiit pecypce] — CI16.: JTanb, 2016.

T. 1: Mexannka. Mosnexkynsapnas gpunka. — 5-¢ usn., crepeotun. — CII6.: Jlans, 2016. —
356 c. Pexum JOCTyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=71762.
T. 2: Dnexrpuyecto u MartetusM. Bonnpl. Ontaka. — 12-¢ w3, crepeotun. — CII6.:
Jlanp, 2016. -500c. Pexum jgoctyma on-line ¢ KominetorepoB  TYCVYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=71761.

14. @pum C.0., Tumopesa A.B. Kypc obmeii ¢usuxu. B 3-x TT. [DnexTponHSBIT pecypc] —
CII6.: Jlans, 2009.

T. 1: Ousnueckne 0CHOBBI MEXaHHKH. Monexynspurast ¢usuxa. Konebanus u BonHsr. — 13-
€ H34., crepeorun. - CII6.: Jlas, 2009. — 480c. Pexum Jocryma  on-line:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=416 c KoMIIbtoTepoB TVY-
CVP.

T. 2: DnexTpuyeckHe U 3JIEKTPOMarHETHYECKHE SBICHUS, — 12-¢ u3., crepeorun. — CI16.:
Jlans, 2009. -528 c. Pexum JocTyna on-line:
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hitp://e.lanbook.com/books/element.php?pl1_cid=25&pl1 id=418 o KoMmnbioTepos TVY-
CVP,

12.3. Yuebno-MeToandeckue Nocobus u HpOrpaMMHoe odeciegenne

1. Yuebro-memoouueckue nocobus onn RPAKMUYECKUX 3AHAMUIL U CAMOCHIOAMENbHOLL
pabompi [DnexTpoHHBL pecypc]:

2.1. Yyxxos FO.I1. Pabota u suepris. 3akoHst COXPaHCHHA B MeXaHHKe: cCOOpPHHK 3a1ay
AA NPaKTHYECKAX 3aHATHH. — Tomck: TYCVP, 2010. — 24 ¢. Pexaum Joctyna ¢cBOOOIHBIN
MU cKavuuBanust: http://edu.tusur.ru/training/publications/1100.

2.2. Jlsmun A.B., Marasuaankos A.JL, Tposs JLA. Mosnexynsipras dusuxa: C6opruk
TCCTOBBIX BOTIPOCOB AJIsl CAMOCTOSTENBHOR paboThl H I MPAKTHYECKHX 3aHATHIL — 2009,
30c. Pexum JlocTyna ¢BoOOAHBIH bt CKAYNBAHHA:
http://edu.tusur.ru/training/publications/1234.

2.3. JIsunn A.B., Marasunnmkos A.Jl., Opnosckas JI.B. Tepmomunamuka. Yacts 1:
CO60pHHK TECTOBBIX BOMPOCOB JUIH CAMOCTOSTENbHOMN paboThl M JUTS IPAKTHYECKHX 3aHS-
. - 2009. 43c. Pexum gmocTyma  cBOGOAHBIN IS CKAYMBAHHS:
http://edu.tusur.ru/training/publications/1235.

2.4. TaneeBa A.J1., Jauun A.B., Marasuunukos A.JL. Tepmonunamuka. Yacts 2: C6op-
HHK TECTOBBRIX BONPOCOB HJI CaMOCTOATENLHOH pabOoThl W [UIsS MPAaKTHYECKUX 3aHSATHH. —
2010. 22c¢. Pexum JocTyna cBOOOMHBIH TS CKaYMBaHAsNA:
http://edu.tusur.ru/training/publications/1236.

12.4. ®ong oneno4nsIx cpexcrs (POC)

QoH/| OLIEHOTHEIX CPEICTB PUBENEH B IPHIOKEHNH | K JaHHON TIPOTpaMME.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JHUCIHH-
IIJIMHBI

Jlnst oGecrieyenys YTeHHs Kypea JEKUHH HCIIONB3YETC CleNHATbHAS TeKIHOHHAS ayau-
Topus Kadenpsl dusmku (230 ayn. ®@IT), ocHaménHas MYJTBTHMETUAHBIM TIPOEKTOPOM, KOM-
HBIOTEPOM U SKpaHaMH.

14. METOIMYECKHE PEKOMEHJAIIMA IO OPTAHW3AIINH
A3YUYEHUS TACHATLIMHBI

O06BéM 4acoB, NPeTyCMOTPEHHBIX Y9eOHBIM IUIAHOM JUI H3ydYeHHs Kypca «Dusuueckue
OCHOBBI TEXHHYECKOIO U €CTECTBEHHO-HAYIHOrO 06pa3oBaHms», He [O3BOJISET PACKPBITH B JICK-
LHsX TI0APoOHO 1 riayGoko mMatepuan. IT03TOMy NpH peain3alluy MPOrpaMMbl CTYAEHTHI JOJDK-~
HBI JIOCTATOYHO MHOTO PaboTaTh caMOCTOATENBHO KaK MPH TOBTOPEHHUH JIEKIHOHHOIO Marepua-
/I, TaK U TOArOTOBKE K NPAKTHYECKAM M KOHTPONbHBIM 3aHATHAM. [l oGecnevenns spdex-
TUBHOTO yCBOCHHS CTYACHTaMH MAaTCPHATIOB IMCHHILIMHEI HEOOXOAMMO HA MEPBOM 3aHATHH
00eCIeYnTs MX CIHCKOM BOIPOCOB, ITOUIEKAIIHX H3YYEHHIO, CIIMCKOM OCHOBHON M IOTIOJNHH-
TEJIBHOH IUTEPATyphl /I CAMOCTOSITENLHON paboTHL.

JUia TeKyImero KOHTPOJIS YCIEeBaeMOCTH U IPOMEXYTOYHOM aTTECTAHH UCHIOJNIB3YETCs Te-
CTOBBII KOHTPOJIH 3HAHUH,

Ha neximsax meobxoaumo o6paimars BHUMaH#e Ha 0COGEHHOCTH NPUMEHEHHS pacCMaTpH-
BacMOro MaTteépuaia B HOCICAYIOIIUX KypcaxX, a TaKxe B Oyaymei npodeccHoHaNbHOM aesTelb-
HOCTH.
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MpunoxexHune 1

®epnepansHoe rocyaapcTseHHoe 6logKeTHOe 06pa3oBaTenbHOE yUpexaeHnue BbiClero
npodeccuoHansHoro o6pasoBanus

«TOMCKWIM TOCYAAPCTBEHHBIV YHUBEPCUTET CUCTEM YMPABNIEHUA U PAOVNOINEKTPOHUKK» (TYCYP)

YTBEPKJIAIO
Hpopem};p 0 y4ebHoii pabore
/,@ Q,? N. E. TposaH
« » 2016,

®OHA OLEHOYHbIX CPEACTB NO YYEBHOW OUCLUNIUHE (MPAKTUKE)

®Pu3snyeckme 0CHOBbI TEXHUYECKOTO U eCTeCTBeHHO-Hay4HOro 06p33083HMﬂ

(nonHoe HanmeHoBaHUE Y4eBHOM OUCUMNAMHBE MAK NPAKTHKM)

YposeHb 0CHOBHOI 06pasoBaTtenbHoM nporpammbl 6akanaspuar
{6akanaBpuaT, marucrparypa, cneunanurert)

HanpaeneHue(a) noaroroskm (cneumanbHoctb) Hanpaenewne noarotosku 11.03.04 "3neKTPOHUKa U
HAHOINEKTPOHUKA"
(nosnHoe HanMeHOBaHNE HANPaBAEHUA NOAFOTOBKM (CrIeUUaNLHOCTY))

Mpodunnb(u) "KBaHToBan U oNTMHECKAA INEKTPOHUKA"

(nonHoe HaumeHoBaHKe NPOPUA HANPABNEHWA NOAFOTOBKM (CTIeUMansHOCTH))

®dopma obyyeHna Qunas
(04HaA, OYHO-3a04HaR (BeuepHAnA), 3a04HaR)

DaKynbTeT INEKTPOHHOMN TEXHNUKHK
{cokpauieHHoe 1 NoHoe HauMeHoBaHWe daxyabreTa)

Kadeppa 3N (InekTpoHHbIX npubopos)

(cokpaiuenHoe ¥ NonHOe HaMMeHoBaHMe Kadeaps)

Kypc 1 Cemectp 1,

YyebHbii nnaH Habopa 2016 ropa

3aver 1 cemectp

TomckK 2016
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Beenenne
@onz onenounbx cpencts (POC) sBiseTCs HPHIOKEHAEM K pabodeii mporpaMMe JHCLHILTHHEL
(IpaKTHKH) H [PEACTaBNfAET COOOH COBOKYMHOCTh KOHTPONBHO-USMEDHTENBHBIX MATEPHATIOB
(THIIOBBIC 3ajla4d (3a7aHHMs1), KOHTPONBHEIC PAabOTHI, TECTHl M Jp.) M METOAOB WX HCIOIB30BaHHS,
NPEAHA3HAYCHHBIX 714 M3MEPCHHMs YPOBHS NOCTHIKCHHsS CTYIEHTOM YCTAHOBJEHHBIX pe3yibTaToB
oOy4deHus.
@OC 1o mucuuniMHe (IPaKTHKE) HCIOJB3YeTCS MPH NPOBEAEHHH TEKYILETo KOHTPOJIS

YCHEBAEMOCTH U IIPOMEXYTOYHOH aTTeCTAlHH CTYIEHTOB.
IepeueHs 3akpenieHHbIX 32 AUCLMILTHHOMN (IIPAKTHKOH) KOMIIETEHIMIA TPUBEIeH B Tabuue 1.

Tab6auua 1 - Ilepedenn 3akpeniieHHbIX 32 JHCUHIIMHON KOMITETEHIHI

Kon DopmMy IHPOBKA KOMIIETEHIIHH JTanbl GOPMHUPOBAHHA KOMIETEHIHH

OIIK-1 CI10COOHOCTHIO NpeAcTaBiaTh | 1. JIoJkeH 3HATH NpeaMeT H MeToN (QH3MKH,
aJICKBaTHYI0 COBPEMEHHOMY YPOBHIO | KAK OCHOBBI MHPOBO33PEHHS ¥ METONOJOTHH
3HAaHWH HAyYHYI0 KAapTHHY MHpa Ha | HAyYHOTO [TO3HAHUA.

OCHOBE 3HAHUSA OCHOBHBIX 5
. . JIOTDKEH YMETh HCIIOJIb30BaTh HaYYHbIH
IOJIOXKEHHH, 3aKOHOB H  METOJOB 4 VM6
HOIXOX I OOBSCHEHUS TPHPOIHEBIX
€CTECTBEHHBIX HayK M MaTeMaruKu AXOR PHpOZL
SBJICHHH, a TAKXKe JUI aHaIH3a paboThl
TEXHUYECKUX YCTPOUCTB.
3. JloikeH BnajieTh HaBBIKAMM PpEIICHHS
NpOCTEHINNX QU3HISCKUX 3aj1ay.

OIIK-2 CHOCOOHOCTHIO BBLIABIIATE 1. JIospkeH 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHYIO CYIHHOCTE SIIEKTPOHUKH, a TaKKe 0COOCHHOCTH HX
npo0ieM, BOZHHKAIOIIUX B XOJIE [IPOSIBJICHUS B YCTPOHCTBAX
npodeccHoHATBEHOMN JeATENBHOCTH, HaHOXJIEKTPOHUKH.

IIPHUBJIEKATh ISl HX PEIeHUs 2. JloJKeH YMETh HCTIOb30BaTh (PH3NKO-
COOTBETCTBYIOIIHHA PH3HKO- MareMaTHYeCKHi annapar Ui perieH s
MaTeMaTH4decKHii anmapar KOHKPETHBIX 3a/1a4 B OONaCTH SJIEKTPOHHKH U
HAHO3JIEKTPOHHKH.
3. JlomkeH BlafieTh HaBBIKAMH 00pabOTKH
IKCIICPHMEHTAIBHBIX PE3YJIbTaTOB.

MK-1 CIOCOOHOCTBIO CTPOUTH NPOCTEHIINE 1. JIo/KEH 3HATH pHeMBbl GHU3MYIECKOTO
(1)H3I/I‘ICCKI/IC H MareMaTHueCcKHe B MaTeMaTH4IeCKOTO MOAC/IIHPOBaHHS
MOJIeTH TIPHGOPOB, CXeM, YCTPOHCTB H HIpHOOPOB, CXEM, YCTPOMUCTB JIEKTPOHHKH U

HaHO3JIEKTPOHHKH.
yCTaHOBOK 37€KTPOHUKH H

2. Jlomken ymeTs u306pasuTh
HAHOINEKTPOHUKH PA3THYHOIO .

(GyHKIHOHATBHYIO CXEMY YCTPOHCTBA
(bYHKIIMOHATBHOTO HA3HAYEHH, a

JICKTPOHUKH U TOSCHUTH XapakTep
TAK)KE UCI0/IB30BATh CTAHIApTHbIE .

B3aHMOJICHCTBHS Y3JIOB.
IporpaMMHbBIE CPEICTBA UX

3. JloJoKeH BaieTh CTaHAapTHBIMH
KOMIIBIOTEPHOT'O MOACTHPOBAHUS

IPOrpaMMHBIMH CPEICTBAMH KOMITBIOTEPHOTO

MOJIENTUPOBAHHUS.
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1  Peajmsanusi koMnereHIHi

1 Komnerenuus OIIK-1
OIK-1: croco6HOCTBIO NpeACTABATH AJEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMIA HAY4YHYIO
KapTHHY MHPa Ha OCHOB€ 3HAHHMN OCHOBHBIX MOJIOMKEHHI, 3AKOHOB H METO/0B €CTECTBEHHBIX

HAYK B MAaTCMaTHKH.

At dpopMupoBaHMs KOMIETEHIMH HEOOXOMMMO OCYIIECTBHTh pSl  OTAIOB.

ranbl

(I)OpMPIpOBaHHH KOMHOECTCHINH, NIPpHMEHAEMEIE IS 3TOTO BHABLI 3aHATHI H HCHOJIB3YEMBIC CPEACTBA

OLlEHHBAHHUA [IPE/ICTABIEHBI B Tabnuue 2.
Tabanna 2— Jtanst GopMHPOBANHS KOMIETEHIHH H HCTIOIb3yeMbIe CPEICTBA OLCHHBAHHSA

Cocras 3uars Ymern Baagers
3HaTte npeamer U .
Hcrnone3oBare HayuHbIi
MeToq, bU3KKM, KakK HaBpikamMu  pemenns
MOJXOMN 1Ui OOBACHEeHHA .
OCHOBbI MUPOBO33peHNn npocTelumux

Conep:xanue >ranos

U METOAONOMMU HayUHOro
NO3HAHUA.

TIPUMPOIHBIX ABIEHHI, a
TaKKe JU14 aHanu3a paboThl
TEXHHYECKHX YCTPOHCTB.

bu3HYecKuX 3anay.

Jlexnmu; s BrpmonxeHHe
Buyb1 3angTHil IIpaxTHueckue JOMaNiHero 3ananusi; | e IlpaxTHyeckue
3aHATHSA e CaMocrosTe/bHAd 3aHSATHS,
pabota cTyeHTOB
e Tecr; e KoHcnekr e TecrupoBanmue.
Hcnoansyemere KonTtpomsHas CaMOCTOATEIBHOM
Cpe/IcTBa OLEHHBAHHS pabora; paboTel
e 3auer.

OO61ume XapakTepuCTHKH II0Ka3aTeseil 1 KpUTEPHEB OLEHHBAHHS KOMIIETEHIIMH HA BCEX
JTanax IpHUBeJeHbl B Tabuie 3.

Tabinna 3 — O6mue XapaKTePHCTHKH MOKa3aTe/iel H KPHTEPHEB OLEHHBAHN KOMIETEHIHH 110

ITanam

IMokazaresnn n

3Hatp Ymers Baagers
KpHTepHH
O6nanaer Obnagaer
(baKTHYECKHMH U JHana3oHoM
TEOPETUYECKHMH [IPaKTHIECKHX
. [Ipumenser
. 3HAHUSMH B yMeHUH, TpebyeMbIx
Orangno (BbICOKMIt (bH3HYeCKHe 3aKOHE!
npeaenax JUIA PA3BUTHS
YPOBEHbB) . UL pelieHus
H3y4aeMoH o0nacTi | TBOPYECKHUX
. NPAKTHYECKUX 3a](a4.
C MOHHMaHHEM pelIeHuit,
rpaHuly abctparapoBanus
IPUMEHUMOCTH podiem
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O6nanaer

3unaer $axThi, JTAana3oHoOM
TIPHHLIMIIBI, NPAKTHYECKHX Criocoben perTh
Xopomo (bazoBblit IIPOIECCHI, 06InHe YMEHHIHA, TpeOyeMBIX | 3ajadqy 10c¢je TOro, Kak
YPOBeHb) HOHSTHA B JUIsl peLIeHus 3auCcaHbl HCXOXHbBIE
npenenax ornpeeneHHbIX ypaBHEHHS.
u3y4aeMoii obnacti | npobiteM B oGnacTu
HCCIIEIOBAHHUS
Obnanaer
Moxert pernurs 3anaqy
OCHOBHBIMH
Ob6nanaer IIPH IIOCTOSTHHOM
YaosaersopaTeiLHO YMCHHSAMH,
. 6a30BBIMH OOIITUMH HaOJIFOICHUH H
(moporoBbIit ypoBeHb) TpebyeMbIMH TS
3HAHUSAMH KOHTPOJIE CO CTOPOHBI
BBITIOJTHEHHS

NpPOCTHIX 3a0a4

npenogaBaTcid.

(DOpMyJIHPOBKa noxasarejied u KPHTEPHEB OIEHUBAHHUS JAHHOH KOMINETCHIINHN IIPUBCICHA B

Tabnuue 4.

Taﬁmma 4 — Iloka3zarejs u KPHTCPHH OLICHHBAHHUS KOMIETCHIAHA HA »Tanax

Ioxazareau n
KpHTEepHH

3HarThb

Y™mern

Baagers

Oranuno (BbicoKnit
YPOBEHbB)

® aHAIN3HPYET

CBSI3H MEXY
pa3THYHBIMH
du3uyeckumu
HOHSTHSIMY;

¢ [IpCacCTaBACT

CMOCOORI H
pe3yJIbTaThl
UCIIOJIB30BAHUS
Pa3IHYHBIX
buszngecknx
MOJIEJICH;;

® MATCMATHYCCKH

000CHOBBIBAET
BBIOOD MeTOIa |
IUIaH pelneHus
3anadn

s CcBOOOOHO
IpUMEHSET METO/bI
pelueHus 3aaa4 B
HE3HAKOMBIX
CHTYallHAX;

* yMeer
MareMaTHYeCKH
BBIPAXaTh, H
apryMeHTHPOBaHO
OKa3bIBATh
MTOJIOKEHHS
[IpeAMeTHON
0o0IacTH 3HaHuA

s criocoben
PYKOBOAHTEH
MEXTUCIHILTHHAPH
OH KOMaHJIOH;

e CcBOOOIHO BIajeeT
pa3sHLIMH
criocobaMu
MpeNCTaBICHHS
bu3ngeckoi
HHpOpMAaLUH B
rpaduveckoi u
MareMarTHiIeCcKoH

dopme

Xopomo (6a30BbIit
YpPOBeHb)

¢ [IOHHMAaCT CBsA3H

MEXIY
pasIuYHBIMHA

®  CaMOCTOATENHHO
noxdupaet u
FOTOBHT AJISA

®  KPUTHYECKH
OCMBICTHBAET
HOJTy4YeHHBIE
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(U3HIECKHMH
TIOHATHAMM,

*  HMeer
IIpe/ICTaBICHHE O
du3ngecKux
MOJIEIIX;

® apryMEHTHpYET
BEIOOpP MeToza

IKCTIEPUMEHTA
HeoOxomuMoe
060pynoBaHHE;
NIPAMEHSAET METO/IbI
pelICHHs 3a/1a4 B
HE3HAKOMBIX
CHTYyaIHIX;

yMeeT KOPPEKTHO

3HAHUA;
KOMIIETEHTEH B
pa3IHyUHbIX
cutyauusax (padora
B
MEXTUCIMILTHHAPH
o KOMaH/Ie);
BJIaJICET PA3HBIMH

yMeeT Ux
[IPAMEHATH Ha
IpaKTHKE

pe3yNbTaThl CBOCH
paboThI

PELIEHHS 33/1a4H; BBIPAXAaTh H criocobamu
COCTaBJIAET JIaH apryMeHTHpPOBaHO HPENCTABIICHASA
peIneHUs 3a1a9H; 000CHOBBIBATH ¢buzngeckoii
e rpadpuvecKu HOJIOXKEHU HHpOPMAITHH
HIUTIOCTPUPYET peaMETHON
3a1auy 001acTH 3HaHHUS
® JaeT OlpelesIeHUs
OCHOBHBIX
. yMmeeT paboTaTs co
HOHSTHI; .
CIPaBOYHOMU
® BOCIIPOU3BOIHUT . BIIasiceT
JUTEPaTypOi; .
OCHOBHBIE TEPMUHOJIOTHEH
HCIIONB3YeT .
¢busnyeckue peIMETHOM
OpHOOPHI,
(haKTel, UeH, 00nacTH 3HaHHI,
yKa3aHHbIE B
YaoB1€eTBOpPHTEILHO ® pacro3Haer criocobeH
. OIIUCAaHUM
(moporoBeIii ypoBeHb) ¢busngeckue . KOPPEKTHO
naboparopHoii
OOBEKTHI, IIPECTABUTH
paboTEHL;
® 3HAeT OCHOBHBIE 3HAHUA B
yMeer .
METO/BI peIneHHs MareMaru4eckoi
HpeCTaBIATh
TUIIOBBIX 33/1a4 U bopme

2 Komnerennua OIIK-2

OIIK-2: ¢noco0HOCTBIO BBLIAB/IATH €CTECTBEHHOHAYYHYI0 CYIIHOCTH Mpo0/ieM, BOSHMKAIOIMX B

xof1e NpoecCHOHAIBLHONH NeATe/IbHOCTH, NPHUBJIEKATh /ISl HX peHieHHMs COOTBETCTBYHMIMIA

du3HKo-MaTeMaTHYeCKH

annapar.

s GopMUPOBaHHA KOMIIETEHLIHMH HEOOXOMMMO OCYIIECTBHTBH DSl 3TAnoB. DTalbl (OPMHPOBAHMS

KOMII€TCHIIMH, TMPHMCHACMBIC I 3TOI0 BHIBI 3aHATHH M HCIIOJIL3YEMBIC CPCIACTBA OIICHHBaAHUA

NIpeACTaBIeHbI B TaONHIlE 5.

Tabanna S— Itanbl GopMHPOBAHHA KOMIIETEHIINH H HCIIOJIb3yeMble CPEICTBA OllCHHBAHHS

Cocras 3uarn Ymern Baaners
OCHOBHBIE 3aKOHbI HCIIOIB30BaTh (PH3UKO- Haspikamu
Conepxxanme sTanos .
NMEKTPOHUKH, & TAaKKe MareMaruyecKuit 0bpaboTku
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0COBEHHOCTH UX
MPOSIBJICHHS B

anmnapar Jis peieHus
KOHKPETHBIX 33134 B

IKCIIEPHMEHTATBHBIX
pE3yJIBTaTOB.

yCTpoHCTBax 00JIacTH NEKTPOHUKH H
HaHO3IEKTPOHUKH. HaHOZJICKTPOHHKH.
s Jlexmuwu;
IIPaKTHUECKHE e JlaboparopHusie
B . 3aHATHH. paboTsr; e JlaGoparopusie
HABI 3AaHATHIA
e jaboparopHble ¢ CamocrosTenbHas paboThL
paboTer; paboTa CTyIeHTOB.
Hcnoan3yembie e Tecr; e JlaboparopHbie e 3amwra
CpeACTBA OLleHHBAHHA ycTHad Gecena; paboTsr; 71ab0paTOPHBIX
® DK3aMeH. ¢ KoHcnexr pabor.

paboThl.

CaMOCTOATEILHOH

O6mpe XapakTepHCTHKH MOKa3aTeslell i KPUTEPHEB OLIEHHBAHMS KOMIETCHIMH Ha
BCEX JTallax IpHBeIEHHI B Tabmuile 6.

Tabauna 6 — O6mue xapaKTepACTHKH NMOKa3aTe/iell H KPUTEPHEB ONEHHBAHHS KOMITETEHIIHH 110

Jranam

Ioka3areau n

3HaTh Ymern Baapern
KpHTepHH
Ob6nanaer Obnanaer
(daKTH9IeCKUMHU U JMarna3oHoM
TEOPETUHECKUMHU IPaKTHIECKHX
. Kontposmmpyer pabory,
. 3HaHWSIMH B yMeHHH, TpebyeMpIX
OTtanyHo (BBICOKHIA IPOBOAUT OLICHKY,
npenenax JUIA pa3BHTHA
YPOBeHb) . COBEPILICHCTBYET
U3ydaeMoi 06acTH | TBOPYECKHX .
. JeHCTBHSA pabOTHI

C TOHUMaHHEM pelIeHHH,
rpaHuil abcTparupoBaHHs
IIPAMEHMMOCTH npobiieM

Obnamaer Beper
3Haer dakTel,

Jara3soHoM OTBETCTBEHHOCTD 3a
IPHHIHUIIBL,

HNPaKTHYECKHX 3aBeplleHHe 3a]aq B

Xopomo (6azoBbIit

YPOBEHb)

Ipouecchl, ob1ue
IIOHATHUSA B
npeaenax

u3ydaemoit obiactu

yMeHu#, TpeOyeMbIx
JUIA pelneHus
OIIpeIeIeHHBIX

npobneM B obnactu

HCCIIE/OBaHUH,
IpHCIIocabinuBaeT CBOE
IIOBEJICHHE K

00CTOSTENBLCTBAM B
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HCCJICHOBAHHU

peluenun npobiaeM

YIIOBJIGTBOPHTCJ'ILHO

(noporoBbIii ypoBeHn)

Ob6nanaer
0a30BbIMH 0OIIUMHA

3HaHHAMH

Obnanaer
OCHOBHBIMH
YMEHHUSMH,
TpeOyeMbIMH T
BBITIOTHEHHS

NPOCTHIX 3a1a4

Pabotaer mpu npsmom
HabmoneHuu

Taﬁ.rmua 7 — llokazarenn u KPHTEPHH OHCHUBAHHNA KOMIETECHIIHH HA Tanax

Hoxkazatean n

KpHTEpUH

3HaTs

Y™mers

Baagern

OT1u4HO (BBHICOKHI

YPOBeHbB)

s (CpobomHo
OpHEHTHpPYETCS B
3a/a4ax JeKTPOHHKH
¥ HAaHODJIEKTPOHHKH;
J Brnaneet
BO3MOXKHOCTSMH
COBPEMEHHEBIX
NporpaMM pacdeTa
YCTPOMCTB MHKPO- H
HaHOXJIEKTPOHHUKH;

e (Cpobonxo Biageer
¢u3mKo-
MareMaTHYeCKHM
armapaTrom,

HCIIONIb3YEMBIM B

® [IPUMEHATH
0a3oBbIe 3HAHHUA B
HE3HaKOMBIX
CHTYaIUsIX;

® IIPUMEHSATH
COBPEMEHHEBIE

IIPOTPaMMEI

MHKPO- U
HaHOD3JIEKTPOHHKH;
®  HCIOJB30BaTh
¢uznko-
MaTeMaru4yecKHi
anmnapar Ijis

PEHICHHUA 3a1a4

pacydeTa yCTpOHCTB

e crocoleH

PYKOBOIIUTH

oM KOMaHJIOM;
. CBOOOIHO
BJIaJICET pa3HbIMH
COBPEMECHHEBIMH

CII0CO0aMU perleHus

HAaHOJJIEKTPOHHUKH.

HAHOJJIEKTPOHHKH
L4 IIOHHUMACT

BO3MOXKHOCTH

® [10JIb30BarTbCsa

yKa3aHHOH

IporpaMMon

3JIEKTPOHUKE. 3JIEKTPOHHUKH.
. Hmeer o [lousare ® KOMIIETCHTEH B
Ipe/ICTaBICHHUE O NOCTaBJIEHHYIO Pa3THYHBIX
3ajavax, 3a7ady Ha JIoO60oM CUTYaITHIAX
. BO3HHKAIOIIUX MIPH sTane pa3paboTKu (pabota B
Xopomo (6a3oBbiit . .
paspaboTke ycTpoicTB yCTpOHCTB MEXIUCIUIUIHHAPH
YPOBEHB) .
3IEKTPOHUKH U 3NEKTPOHHUKH; oM KoMaHJie);

HNMEKTPOHUKH.
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3a4a4 3JICKTPOHHKH U

® BJIAJICCT HABBIKAMH

pacyera yCTpOUCTB




COBpPEMEHHBIX pacueTa ycTpoHCcTB
IIpOrpaMM pacyera MHKpO- H
YCTpOHCTB MHKPO- H HAHODJIEKTPOHHUKH;

HAHOAIEKTPOHHKH; IPON3BECTH pacueT
. [pencrasaser IO TIPEJIIOKEHHOM
BO3MOXXHOCTH (PU3HKO- METOIUKE.
MaTeMaTH4YeCcKOro

armapara,

HCIIOJIB3YEMOTO TIPH
PCHICHUH 3a1a4

3NEKTPOHHKH;

¢ JIOHUMacT

KOHKPETHYIO yMeeT pelIuTh
3ajady, KOHKPETHYIO
BIANEET
NIOCTaBIICHHYIO Ha 3ajady, .
TEePMHHOJIOTHEH
OIIpeIENICHHOM IIOCTaBJICHHYIO Ha .
IpEeIMETHO

sTane pa3paboTku

OIIPENCICHHOM

001acTH 3HAHHA,

YnoBiaerBopHuTeILHO yCTpoiCTB JTane pa3paboTKu
. . BJIAJI€eT HABBIKAMHU
(moporoBblif ypoBeHb) ANEKTPOHHUKH; yCTpOUMCTB
COCTAaBIICHUS
® TIOHUMAeET HIIEKTPOHHUKH;
oT4era o
BBITIOJTHEHHOE yMeeT .
HpoJeTaHHON
peuieHne QU3nKo- TIPEICTABIIATh
pabore.

MareMaTHUYeCKOH
3a0au4 B o0acT

3IEKTPOHUKH.

pe3ynbsraTel CBOeH

paboThL

2 Komnerennus IK-1

IIK-1: cnoco6HOCTBIO CTPOMTH NpocTeiimue GpuzHIecKHe H MATEMATHYECKHE MOLETH npubopos,

CXeM, YCTPOHCTB H  YCTAHOBOK JJeKTPOHHKH H  HAHOD/IEKTPOHHKH  Pa3JHYHOI0

quHKHHOHaJ]LHOTO HA3HAYCHNYA, 2 TAKKe HCNO0Jb30BATh CTAHAAPTHEIE HporpaMMHBI€ CpeaACTBA
HX KOMIBHTEPHOr0 MO/ IHPOBAHHS

Mt GopMApOBaHMA KOMIIETEHUHH HEOOXOONMO OCYUIECTBHTH PSA  JTANOB.  JTaIbl
hopMHPOBaHHMA KOMIIETEHIUH, TIPAMEHAEMBIE JUI TONO BH/BI 3aHATHH M HCTIONb3yeMble CpEACTBa

OLICHUBAHHUs NpeACTaBICHB! B TabnHie 8.

Ta6auua 8- ITanbl GopMHPOBAHHS KOMIIETEHIMH U HCTIOJIb3yeMbIe CPEICTBA OLEHHBAHHS

Cocras 3Hars YMmern Baaaers
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Hagrpikamu
CocraButh
OcHOBHbIE HIPUHITAIIEI obpaboTku
GYHKIHOHABHYIO CXEMY
GYHKUMOHHPOBaHHSA N IKCNIEPUMEHTANBHBIX
o YCTPOHCTBA ITEKTPOHUKH
Conepskanue 3TanoB | ycTpoicrs pe3yIbTaToB
W HaHODJIEKTPOHUKH, a .
3MEKTPOHUKH H HpPOCTEHITHX
TaKXXe IMOSCHUTH
HaHO3JIEKTPOHHUKH . INEKTPUYECKUX
B3aHMOJIEHICTBHE Y3JIOB. 8
H3MEpeHUi
Jlexium;
. [TpaxTHueckue e CaMocTtosTenbHas e [lpakTuueckue
Buanl 3ansTuii
3aHATHS. paboTa CTYIeHTOB 3aHATHS;
Hcnoan3yemble e KoHTpobHbIE ¢ KoHcnekr e 3amura
CpeACTBA OLleHHBAHHA paboTsr; CaMOCTOATENBHOU HHIABHYTBHBIX
e DK3aMeH. paboTEhL 3aJaHui

O6IIIHC XapaKTCPpUCTHKH okKazareneH u KpUTCPHUEB OILICHUBAHHA KOMNETCHIIMT Ha
BCEX JTanax npHUBCICHEI B Ta6JIHI.[€ 9.

Tabmuna 9 — O6mue XapaKTepHCTHKH NOKa3aTe/lell H KPUTePHEB OICHABAHHS KOMIETEHIHH 110

3TanamM

Hoka3zarenu n

3HaTth Ymern Baapern
KpHTepHH
Obnanaer Obnanaer
bakTHYECKUMH H JHanazoHoOM
TEOPETHYECKUMH IPAKTHYECKHX
. KonTpomupyer paGory,
. 3HAHUSIMH B YMEHHUH, TpeOyeMBIX
Otim4ano (Bbicoxnii IIPOBOJIUT OIICHKY,
npeznenax JUIS. pa3BUTHS
YPOBeHbB) . COBEpPILIEHCTBYET
u3ydaeMoil obnactn | TBOpYECKHX .
. JericTBus paboThl
C IIOHUMaHHEM peleHwmiA,
T'paHHIl abcTparupoBaHus
IIPUMEHHMOCTH npobiem
Obnanaer beper
3HaeT ¢aKTsl, JMana3oHoM OTBETCTBEHHOCTb 32
TPUHITHIIEI, NPaKTHYECKHX 3aBeplIeHHE 3a/iay B
Xopomo (6azoBblii npoueccsl, odiue yMEHHH, TpeOyeMbIX HCCIIEJOBaHUH,
YPOBEHbD) IIOHATHA B JUIS pelneHusl IpucnocabnuBaer CBoe
npenenax onpeieIeHHbBIX IIOBEJICHHE K
H3y4yaeMoH obnactu | mpobiiem B obacTu 00CTOATEIECTBAM B
HCCIIEIOBAHHS pELIeHHH pobiem
Obnanaer
OCHOBHBIMH
O6nanaer Pabotaer mpu npsmom
YaoBaersopuresibHO YMEHHSIMH,
o 0a30BBIMH OOIIUMHI HabMoneHNH 1
(noporoBbiii ypoBeHb) TpeOyeMbIMH JITIs
3HAHUAMH KOHTpOJIe
BBITIOTHEHHS

IIPpOCTHRIX 3aJ1a4

CornacoBaHa Ha noprtane Ne

542




10

Ta6smua 10 — [Mokasarenu u KpHTEPHH ONEHNBAHHSA KOMIIETEHIIHH HA ITANAX

Iloxaszarenn n

3uarn Ymern Baagers
KPHTEpHH
o Hasrixamu
® pEaJTH30BBIBATH IOCTPOCHHS
¢ OCHOBHBIE ¢ITOCOOBI .
OCHOBHBIE CITOCOOEI MPOCTERIIHX
HOCTPOECHH
HOCTPOCHHS bu3HUECKHX U
bU3NYECKHX U
bU3AYECKHUX H MaTeMaTHYeCKUX
MaTeMaTHYeCKUX .
. MaTeMaTHYECKHX Mozenelt npubopos u
MoJenel npudopos o N
. Mojenel npudbopos u YCTPOUCTB
U YCTPOUCTB N
. YCTpPOMKCTB NEKTPOHHKH U
O1/mm9Ho (BHICOKHIA 3NMEKTPOHHKH H
SJIEKTPOHHUKH H HaHORJIEKTPOHHKH;
YPOB€HB) HAHOZJICKTPOHUKH, )
HAHOJJICKTPOHHUKH, ® BJIAJCTH PasHLIMH
®  BO3MOXHOCTH
® TONB30BATLCH cnocobaMu
CTaHIApTHBIX
CTaHJAPTHBIMH MIPEACTABICHAS
MpPOrPaMMHBIX .
CPENCTR [IPOrPaMMHBIMH duzAYecKoi
p CpencTBaMH uadopManuu B
KOMIIBIOTEPHOTO .
KOMIBIOTEPHOTO rpadbudeckoif u
MOJICTHPOBAHHS. .
MOZECNHPOBAHUS. MaTeMaTH4YeCKoOM
bopme

o Peammsosars xots

OBl OJIMH CIIOCO0
¢ ba3oBhIe TOHATHS,

IOCTPOEHHUS ® OJTHHM H3 CIIOCOOO0B
HCHOJIb3YEMBIE TIPH .
bu3nYecKux u HOCTPOEHHH MOJIesieH
IIOCTPOEHHH
o MaTreMaTH9IecKuX npubopoB u
Mozeiied npubopos . o
" Mozenel mpubopos yCTPOHCTB
H YCTPOHCTB .
U YCTpPOHCTB 3IEKTPOHUKH H
. MEKTPOHUKH H
Xopomo (6a3oBbIH IEKTPOHUKH H HaHOJIEKTPOHUKH;
HAHOJIEKTPOHHKH;
YPOBe€Hb) HAHODJIEKTPOHUKH; | e OZHUM H3
e Ilepeuyens
e [lonn3oBarecs CTaHIapTHBIX
CTaHJAPTHBIX
OITHUM U3 IIPOrPaMMHBIX
HPOTrPaMMHEIX
CDENCTR CTaHAapTHBIX CpEeICTB
p IPOTpaMMHBIX KOMIBIOTEPHOTO
KOMITBIOTEPHOTO
CPENCTB MOJEIUPOBAHHS.
MOJIEIIHPOBaHHS.
KOMIIBIOTEPHOTO
MOZETHPOBAHHUS.
. UMETh . ymeeTt paboTarh
IpeICTaBICHUE O CO CIIpaBOYHOH
HOCTPOEHUHU MOJIeNIel | NHTeparypoi o .
* TEPMUHOJIOTHEH
npubopoB u MO/IEIIMPOBAHUIO .
. .. UCIIONB3YEeMOH HpH
YCTPOHCTB npubOpoOB U YCTPOMHCTB .
YnoBjerBopuTebHO IIOCTPOEHHH MojeJIei
. EKTPOHUKH U AIEKTPOHUKH H .
(TIoporoBbIii YpoBeHbD) HpuOOPOB U YCTPOKUCTB
HaHOYJIEKTPOHHKH; HAHOZJIEKTPOHUKH,
MEKTPOHHUKH H
® Ha3BaHUJA ®  HICHTHQHIMPOBATH
HaHO3JIEKTPOHHKH,
CTaHAapTHHIX CTaHAapTHOE
IIPOrPaMMHBIX NpOrpaMMHoOe
CpEeNCTB CPEACTBO
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KOMIIBIOTEPHOTO KOMIBOTCPHOIO
MOACIMPpOBAHUSA MOICTTUPOBaHHU A

2  TunoBrple KOHTPOJILHBIE 32JaHUS
JInst  peanusalnMM  BBIIIENIEPEUHCICHHBIX 3aad OOyYeHHS HCIOMB3YIOTCS  CIEAYHOLIHE
MaTepHuanbl:

— THIOBBIE KOHTPOJIBHBIC 33[aHUsl WJIH MHBIE MAaTepPHAbl, HeOOGXOAMMEIE Uil OLEHKH 3HAHHIA,
YMEHHH, HaBbIKOB W (HMJIH) ONBITA NEATEILHOCTH, XapaKTepU3YIOUMX 3Tanbl (HOPMHPOBAHHS
KOMIICTEeHLINH B MpoLecce 0CBOESHHS 00pa3oBaTenbHOM NporpamMMBl, B COCTaBe:

Tecrt:
1. TecTsl A5 IPaKTHYECKHUX 3AHSTHIH:
1) Kunemar#ka noCTynaTeIbHOrO IBH>KEHHU.
2) Kunemaruka BpammareIbHOTO JJBHKEHHUS.
3) JlunamMuka mocTynareIbHOro JBHKEHMUS.
4) JluHamM#Ka BpaaTeIbHOTO ABHKEHHS.
5) MonekynsapHas ¢usuka. Kiaccuueckne CTaTHCTHKH.
6) TepmommHaMuka.
7) 3akon Kynona. HanpskeHHOCTS.
8) Ilorenmuan.
9) Onextpuueckuii Tok. 3akon OMa.
[IprMep TecTOBOTO 3a1aHus JUT TPAKTHYECKOTO 3aHATHA.
«MeTananl H JH3JIEKTPHKH B 3JIEKTPOCTATHYECKOM 110J1€».
Bbuner 1.
1. Yro xapaxtepusyeT BEKTOp ospu3anuy P ?
1) JIunonbHeliE MOMEHT eHHHUIBI 00beMa TUIIEKTPHKA,;
2) JlumonbHeI MOMEHT aToMa (MOJIEKYIIBI) U3IEKTPHKA;
3) BemnunHy, MOXa3bIBAIOLIYIO BO CKOJBKO Pa3 IEKTPUUECKOE TI0JIE, BOIPACTAET B JAHANECKTPUKE;
4) BenuuuHy, NOKa3bIBAIOIIYIO BO CKOJIBKO Pa3s 3IEKTPUYECKOE MOTTE, YMEHBIIAETCS B
JMAJIEKTPHKE.

2. Yxaxure BBIPAKCHHA TCOPEMBI Faycca ZUTd TIOJIA BEKTOpa ANMEKTPHYICCKOIO CMCIICHUA ij .
a) D = EEOE > 6) I:.ﬂD ’ dS = chﬁobn 5 B) VD = pceoéodu 5
N

r) m[j ’ dS; = Geaos T 9ions > ’H) VD = Pegosoon + P eassan -
N

1) a; 2)6; 3) B; 4)r; 5) m; 6)a, 0; 7) a, B; 8) 0, B;
9 a,r; 10) a, m; IDr o

3. Bosnyrsbeii KOHIEHCATOP YACTHYHO 3al0NHEH THIEKTPHKOM. B Kakol 13 ero yacteit Gombme
HapsHKEHHOCTH JEKTpHYecKoro noyid E | a B kako#t — snekTpudeckoe cMenienue D ?
a) JNEKTPHUYECKOe CMeleHre GoIbile B 0671acTH 1;
0) HaNPsHKEHHOCTD MIEKTPHYECKOTo 110114 6oIble B obnacty 1;
IOt B) QJIEKTPHYECKOE cMeleHHe BobIIe B 061acTH 2;
CELLAAGERKLTS 5 T) HANPSKEHHOCTh MMEKTPHYSCKOTO [0J1s GOMBIIE B 061aCTH 2

1) HAPSHKEHHOCTD JIEKTPHUECKOTO MOJIS OJIMHAKOBA B 00EHX 0071acTaX:
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e) AJIEKTPHUCCKOC CMEIINCHHUE ONHHAKOBO B obeux obnacrax.
a6, 2)ar; 3)a,n 4)6,8 5)6,e; 6)r; 7)Ba 8)me.

4. HalTi eMKOCTb IIJIOCKOTO KOHIEHCATOPa, H300paXkeHHOro Ha PHCYHKE,
0JI0BHHA 00beMa KOTOPOT'O 3al0HEHO AHIEKTPHKOM ¢ OTHOCHTEIBHOM
JUBIEKTPUYECKOH nponunaeMocthio 3. [Tnomans kaxaoi o6xIagku
KOHJIeHcaropa paBHa 10 cM?, a paccTosHHe Mexty HuMH 1 mm. OtBer nars B

5. YKaxkuTe HOMEp PHCYHKA, Ha KOTOPOM H300paKeHb! THHHH BEKTOPA WIEKTPHUYECKOH HHAYKIUH D
Ha rpaHHle pasfesa AByX JU3IEKTPHKOB C &; < &;.

& £ & & £ E; &1 &7

1t

1. 3. 4.

TeMb! KOHTPONBHBIX PabOT:

1)  KuHemaTuka MaTepHaIbHON TOYKH.

2)  JluHaMmHKa MOCTYIATEILHOTO ABHKEHHS.

3) Pabora u 3Heprus. 3aKOHBI COXpAHEHHS.

4)  KraccuyecKue CTaTHCTHKH.

5)  TepmomuHamuka.

6)  3axon Kynona. Hanpsikennocts.

7)  Iotenuuan u pabora.

8) T'eomerpuyeckas onTHKA.
IIprMeps! KOHTPONBHBIX paboT.

buner 11.
JBHxeHne 3apsAI0B M TOKOB B MATHHTHOM 0.1

1. TInockuil KBaApaTHBIH KOHTYP €O CTOPOHOR 9 cM CBOGONHO YCTAHOBHIICS B OJHOPOJHOM MarHHTHOM
nojte ¢ uaRyKuuei 3 Tir. Ipn noBopoTe KOHTypa BHEITHHMH CHJIAMH BOKPYT OCH, IIPOXOMSIIEH depes
Cepe/liHHBl TPOTHBOTIONOXKHBIX CTOPOH, Ha yroi 60° cosepimena padora 396 M/x. Haiitu cuity Toka B
KoHType. ToK IpH MOBOpOTE HE N3MEHSETCA.
2. KBanpaTHast IPOBOJIOYHAS PAMKA PACTIONOXEHA B OHON IUIOCKOCTH ¢ UIMHHBIM NPAMBIM IIPOBOIOM
TaK, 4To jABe €€ CTOPOHBI HapaleNbHbl npoBody. [lo pamke u mpoBogy TeKyT OOMHAKOBBIE MO
BEJIMYMHE TOKH 63 A kaxnapii. Haiftu cuiry, IEHCTBYIOMIYIO HA PaMKy, eCd GIMkKaiflnas K MpoBOLY
CTOPOHA PaMKH HAaXOAUTCS OT HETO Ha PACCTOSHHH, PABHOM [IEPUMETPY PAMKH.
3. Halit yckopeHHe 31€KTPOHA, JABHKYLIETOCS B COBNANAOUIMX T10 HANPABICHHIO SMEKTPHYECKOM H
MarHHTHOM TOJIX. DJEKTPOH BieTel C HadalpHOM cxopocteio 2111 M/c mepheHjuKyiIspHO

Harpap/ieHHo noseii. Hanpsxénnocts atexTpuyeckoro nosst 479 B/M, a HapSXEHHOCT MATHUTHOTO
270 kA/M.

Criacox HHAUBUIYANIBHBIX TBOPYECCKUX 3a1aHHH:

1) Kunemaruka mMatepuanbHOM TOYKH.
2) JluraMuKa nocTynarejbHOro JBHXECHHUS.
3) JluHaMuKa Bpaliare bHOrO JABUIKEHH.
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4) PabGota 1 3Heprus. 3aKOHBI COXPAHEHUS.
5) 3axon Kynouna. HanpsxkenHocTs.
6) Ilorenuuan u pabora.

HpHMepr HHIHWBHAYAIEHOI'O TBOPYECKOTO 3aaHKA:

buner S.

IHorenuunan u paGora
1. DrexTpon, ABHrasch U3 COCTOSHHS TOKOS B NEKTPHYECKOM TOJIE, TOCTHT cxopoctr 1,5-10* km/c.
Kaxy1o pasHOCTh NOTEHIHATOB IPOINEN 3IEKTPOH?
2. Meranmaeckuii map pagaycoM 61 MM H ¢ noteHumaiom 469 B OKpYXKaroT He3apsKEeHHOH
chepuueckoit o6omoukoit paguycom 452 mm. Kakum Gyner moreriman mapa 1nocie Toro, Kak oH oyger
COeHHEH ¢ 060M10YKOH?
3. llBa ToueUHBIX 3MeKTpAUYeCKHUX 3apsaaa 56 Ko u 10 uKi1 naxongrcs B BO3JlyXe Ha pacCTOSHHUH 42 cM
ApyT oT apyra. OnpenenuTh NOTEHIHAT MO, CO3ABaEMOT0 3THMH 3apSIaMH B TOUKE, HAXOMAIEiics
Ha paccTosHuH 60 cM OT IepBOTO 3apsaa 1 61 cM oT Broporo.

4. Panuycel aByX NIPOBOISAIIMX KOHUEHTpHueckuX chep 44 oM u 232 cm. Ha kaxaoit PaBHOMEPHO
pacnipenesné€s sapsia 277 uKot. HalTa pasHOCTS IOTEHIHANIOB MeXTy cepamu.

5. BeckoHeHO INMMHHBIH MPSMOH IPOBOASIIMH HIHHADP pamrycoM 1521 MM PABHOMEPHO 3apsiKeH C
TMHEHHOH IIOTHOCTBIO 3apsina 8 HKi/M. OmpeneuTs pa3sHOCTh MOTEHIHAIOB ABYX TOYEK 3TOrO MO,
HaXO[AMMXCA Ha PaCCTOAHAU 44 MM B 261 MM OT HOBEPXHOCTH IIMIHH/PA.

6. OnpesienuTs NOTEHIHAN Ha PAacCTOSHHM 31 MM OT OCH OJHOPOZHOTO GECKOHEYHO ATHHHOTO

AMDIIEKTPHIECKOTO CTepXKHS (€ = 15) pamuycoM 15 MM, ecnu cTepkeHb 3apskeH ¢ OOBEMHOlM
mwiotHocTwio 20 MkKi/M”. [ToTenuman na ocu CTEPXKHs IIPHHATH PAaBHBIM HYJTIO.

7. TloTeHIMan 3MEKTPHYECKOTO IO HMEET BHI: ¢7=10(x2+ y2)+2022 (B). Haittu wmonyis

HaIpsHKEHHOCTH MMOJI B TOUKE € KOOPAMHATaMH: X =544 cM, y = 261 cM, z =374 cM.
Tempr nnst camocTosTenbHOM paboTHI:

1. Kunemarmuxka.

2. JlMHaMHKa NOCTYIIATEIbHOTO JIBUKEHHUS.

3. JlunaMuKa BpamareIbHOTO JABHXKEHUSL.

4. MonexynsipHas ¢u3HKa.

6. Tepmoauunamuka.

7. DNeKTPOCTaTHKA.

8. IlocTosHHEIH TOK.

9. IlpenomineHue u OTpaXKeHHE CBETA.
10. Tonkue THH3BL

Crniucox BOnpocoB it cobecen0BAHUA IPU HOMYUYeHHH 3a4eTa;
1 Cemectp.

1. Kunnemaruxa. HopManbHOe 1 TaHTeHIIMANTBHOE YCKOPEHHE.

2. Kunemaruka BpaIaTeabHOro ABmkeHnS. CBA3b MEXTY YITIOBBIMH H THHEHHBIMH
YCKOPEHHSIMH.

3. Junammuka. 3akons! HeroToHa.

4. Cuibl B MeXaHHKe.

5. Kunernueckast sHeprus.

6. Pabora u MomHOCTS.
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7. TloTeHumambHAS JHEPTHSL.

8. 3aKoH coXpaHEeHHs MEXaHHYECKOH SHEPrHu.

9. VpasHeHHE COCTOSHHMS HAeATbHOTO rasa (Ypasnenne Menaeneesa-Knaneiipona).
10. Tasnenne. OcHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHHETHYECKOH TEOPHH.

11. Temmeparypa.

12. Buyrpennss sueprus. Temnora u paGota. [Tepsoe Hauano TepMOIMHAMUKH.

13. Mzoxopuueckwii mpoiecc.

14. U306apuueckuii npouecc.

15. M3orepmudeckuii npouecc.

16. Annabarudeckuii mporece.

17. Dnexrpuyueckuit 3aps. 3aKoH COXPAHEHHS HEKTPHIECKOTO 3aps/a.

18. B3aumoneiicTBHe 2IEKTPHYECKHX 3apAI0B B BakyyMe. 3akoH KysoHa.

19. Dnexrpuyeckoe nose. HanpsokéHHocTs 25ekTpudeckoro momns. CHIOBbIE THHHH.
20. IlpuHIHI CYNepIO3HIIMH YIEKTPHYECKHX MONE.

21. DneKTpo&MKOCTS.

22. KonpneHcaropsl. CoeiHHEHHE KOHIEHCATOPOB.

23. TocToAHHBIH BIEKTPHYECKHUI TOK. JJIeKTpraecKuii ToK. [II0THOCTD ToOKa.

24. DnexTpoABHKYINAS CHIIA.

25. 3axon OMa Jyid ITOJTHOM IieMH.

26. Orpaxenue cBera.
27. IlpenoMnenue cBera.
28. PacnipoctpaneHue cBeTa B TOHKHX JIMH34X.

4 MeToan4uecKne MaTepHAJIbI
CornacHo nyskTy 12.1 pabodeit mporpaMMmel.
12.1. OcHoBHas JuTEpaTypa:
1. Casemser U.B. Kypc obmelt ¢usuxu: ygebHoe mocobue ans Bry3o: B 3 T —7-e usn.,
crepeotun. — CII6.: Jlaus, 2007.
T. 1: Mexanunka. Monexynsipras $usnka. — 432 c. (B 6ubmoreke — 155 K3.).
T. 2: Onexrpudectso n MarneTysM. Bonss. Onuka. — 496 c. (B 6n6miorexe — 148 5K3.).
3. 3ucman I'A., Tomec O.M. Kypc obmeit ¢pusuku. B 3-x 1T [Dnextponusiii pecypc] — CIIG.:
Jlans, 2007.
T. 1: Mexanuka. Monexynspuas ¢usuka. KoneGanns u BomHbL — 7-¢ M3, — 352 ¢. Pexum

Jgoctyna on-line c KOMIIBIOTEPOB TYCYVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=505.
T.2: OnexrpuyectBo u MarsetHsM. — 7-¢ wu31. —352c¢. Pexum gocryma  on-line:

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=151 ¢ xommbrotepos TYCVYP.
12.2. lononHuTe/ILHAN JAHTEpATYpA:
1. Casenben U.B. COopHUK BOIPOCOB M 3a1ad 10 o6wiel dusnke. [DneKTpoHHEI! pecype] — 5-¢

H3/., CTEpEOTHII. —CIIb6.: Jlans, 2016. - 292c. Pexnm Joctyna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ kommsroTepo TYCYP.
2. Hponos W.E. Mexanuka. OcHoBHblE 3aKoHbL. ~ 8- M31., crepeotun. —M.: BMHOM.

Jlaboparopus 3nanu#, 2006. — 309 c. (B 6ubanorexe — 99 3k3.).

4. Mpoznos UL.E. DnextpomarneTnsM. OCHOBHEIE 3aKOHBL: Y 4eGHOE OCOOHE LIS BY30B. — 5-€ W31l —
M.: BUHOM. Jla6oparopus 3manuit, 2006. — 319 c. (B 6ubmmoreke — 101 3K3.).

7. Uponos U.E. 3anaun mo obmeit puznke: YueGHoe nocobue mis By30B. — 7-€ H31., CTCPEOTHIL. —
M.: BUHOM. Jla6opartopus 3Hanwuit, 2007. — 431 c. (B 6ubnuoteke — 496 3K3.).

8. Yeptos A.I', Bopobés A.A. 3anaunuk no ¢usnke: YuebHoe nocobue s BTY30B. — 8- H3IL.,
nepepad. u gon.— M.: Gusmarnut, 2007. — 640 c. (B 6ubnuoteke — 99 7k3.).
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9. Boxnbkenmreiin B.C. C6opuuk 3a1a4 o obimemy Kypey busukn: YaebHoe mocobue s BTy30B.
- 12-e u3x., ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubauoteke ~ 148 5x3.).

10. Kosbiper A. B. Kypc mexumit no ¢usuke: Yuebunk. — Tomck: TYCVYP, 2007. —421¢. (B
6udmoreke — 697 5k3.).

I1. Kanammuxos H.II, KoxepnuxoB HM. ®usuka. HHTepHeT-TecTHpOBaHHE 6a3oBBIX 3HAHHIA.
[Onextpormbii  pecype] —1-e m3n. —CII6: Jlams, 2009. —160c. Pewum mocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ kommstorepor TYCYP.

12. Jlososckuii B.H. Kype ¢usuxu. B 2-x TT. [DnekTpoHHsii pecype] — 6-¢ H3M., UCHIp. H JOIL. —
CII6.: Jlans, 2009.

T. 1: ®usznueckue OCHOBBI MEXaHHKH. DIIEKTPUIECTBO H MarHeTH3M. Ou3uKa KoneGanuil ¥ BOJH.
- 576 c. Pexum JIoCTyTa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=236.

13. Casenben M.B. Kypc obmeit gusuxu. B 3-x Tr. [Dnexrponnsiit pecype] — CI16.: Jlans, 2011.

T. 1: Mexanuka. MonexymsipHas ¢u3uka. — 11-e u3n., crepeotun. — CI16.: Jlaus, 2011. — 432 ¢.
Pexum JOCTyTa on-line v KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll id=2038.
T. 2: DnextpudecTBo ¥ MarHeTHsM. Bosnel. Onruka. — 11-¢ m3n., crepeorun. — CII6.: Jlans,
2011. — 496 c. Pexum JIOCTyHa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2039.

14. @pum C.3., Tamopesa A.B. Kypc obimeit pusuxu. B 3-x Tr. [Dnexrponnsri pecype] — CII6.:
Jlann, 2009.

T. 1: ®usnyeckne ocHOBBI MeXaHHKH. MonekyisipHas Gpusuka. Konebanus u BoaHsL. — 13-e u3n.,
crepeorun.  —  CII6.:  Jlams, 2009. ~ 480c. Pexum goctyma  on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=416 ¢ xommbioTepo TYCYP.

T. 2: Dnexrpudeckue H aMeKTPOMarHeTHYECKUe SIBIeHuA. — 12-¢ U311, crepeotuin. — CI16.: Jlans,
2009. - 528 c. Pesxum JIOCTyTa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ xommbiorepo TYCYP.

12.3. YueGHo-MeTOqHYECKHE TOCOGHS H IIPOrPaMMHOE obeclieueHHe

L. Yuebno-memoouueckue nocobus OnA RPAKMUMECKUX 3AHAMUIL U CAMOCHOAMETbHON
padomyt [ DneKTpOHHBIH pecypc]:

2.1. Yyxxos O.I1. Pa6ota u 3Heprust. 3akOHEI COXpaHEHHMs B MEXaHHKe: COOPHMK 3a1ad s
npakTHdeckux 3aHaTHi. — Tomck: TYCVYP, 2010. —24 c. Pexxum nocryma cBOGOAHBIH st
cxauMBaHHs: http://edu.tusur.ru/training/publications/1100.

2.2. JIaumn A.B., Marasunnukos A.JL., Tposu JLA. Monekynspras ¢usuka: CGOpHHK
TECTOBBIX BOIIPOCOB [l CAMOCTOSTENLHON paboThl U [UIS TpaKTHUeCKHX 3aHsTuii. — 2009. 30 c.
PexuMm foctyna cBoGOMHBI 471 ckauuBanus: hitp:/edu.tusur.ru/training/publications/1234.

2.3. JIsunn A.B., Marasunnukos A.JL., Opnosckas JI.B. Tepmonunamuka. Yacts 1: CHopHuK
TECTOBBIX BOIIPOCOB JUIS CAMOCTOSTENIBHOM paboThl U 119 MPAaKTHYECKHX 3aHaTHiL. — 2009. 43 c.
Pexum nocryna cBoOOIHBIN 1 cKauuBanus: http://edu.tusur.ru/training/publications/1235.

2.4. T'aneeBa A.W., Jlsaun A.B., Marasunankos A.JI. Tepmommnamuka. Yacts 2: CGOpHHK
TECTOBBIX BOIIPOCOB JIIA CaMOCTOATEILHON pabOThl M UIA NPAKTHYECKUX 3aHATHH. — 2010. 22 c.
Pexxum fnoctyna cBoOGOIHBIN /U1 ckauuBanus: http://edu.tusur.rw/training/publications/1236
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