MHUHHCTEPCTBO OBPA30BAHUA N HAYKH POCCHVCKOU ®EJEPALIMNA
DenepanbHoe rocyaapcTBeHHOE OI0DKEeTHOE 06pa3oBaTebHOE yUPEKIECHUE
BBICLIETO ITPO¢eCCHOHAIBHOTO 06pa3oBaHus

«TOMCKUN I'OCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUS U
PAJTUODJIEKTPOHUKU »

<~ YTBEPXJIAIO
Tpopekyop no yuebHol pabore
i/ /:x,df:q ILE. Tposu
« B »r oF 2016 1.

PABOYAS IIPOTPAMMA YYEBHOH JUCIAILINHBI

du3HYecKHE OCHOBbI TEXHHYECKOIO H €CTECTBCHHO-HAYYHOI'O 06p33OBaHHH
Yposenrn ocHOBHOIT 06pa3oBaTeIbHON NPOrpaMMbl OakaaBpuar

Hanpagnenne noaroroskn 11.03.04 ""JirekTpoHHKa H HAHOYIEKTPOHHKA"

Mpoduan "KBaHToBas H ONTHYECKAS 3JIeKTPOHHKA"
®opma obydyeHus o4YHada

®aKyabTeT DJEKTPOHHOM TEXHHUKHU

Kadenpa Il

Kypc(s1) 1 Cemectp(nl) __ 2
Y4ebuwblii nian nabopa 2015 rona

Pacnpenenenne pa6oguero Bpemenn:

e || B
& jon ]
Ne Buabl yueGHoii padoTsl e =
[ jaal §
© =
1 | Jlekunu (JI) 16 | 16 | gyacos
2 | JIabopatopuble paborst (JIP) 0 0 | yacoB
3 | pakTtnyeckue 3auatus (I13) 20 | 20 | yacom
4 | Kypecosoii npoekt / padora (KPC) (ayauropus) - — | HacoB
5 | Bcero ayauTopHbIX 3aHATHIA 36 | 36 | yacom
6 W3 HuX B HHTepaKTHBHO# dopme | - - | 4acoB
7 | CamocTosTeapHast padota cryaentos (CPC) 36 | 36 | uacos
8 | Beero (6e3 hx3amena) 72 | 72 | uacos
9 | CamocTosiTe1bHast paboTa Ha MOATOTOBKY M cAa4y 3a4eTa
10 | O6mas Tpya10éMKOCTD 72 | 72 | yacos
(B 32a4ETHBIX eAMHHLIIAX) | 2 2 3ET
3auer 2 ceMecTp
Tomcek 2016
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—- |Paccmotpena u ooOpeHa Ha 3aceaHuH Kadeapbt
npotokosn Ne 113 ot « 20 » 4 2016 1.
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Pabouast nporpamma coctasiieHa ¢ yuérom tpeGosannii ®enepansuoro Iocynap-
CTBEHHOI'0 00pa30BaTENbLHOTO CTaHIApTA BBICIIero obpasosanus (PI'OC BO) o
HalpasJIeHHUIO MTOAroTOBKH 11.03.04 "DyeKTpoHHKa H HAHOJIEKTPOHUKA"
(yposeHb GakanaBpuara), yTBEpXKASHHOTO IIPHKa3oM MHHMCTepCTBa 0bpa-
30BaHuA 1 Hayku Poccuiickoit @enepanuu ot 12 mapra 2015 r. Ne 218, paccMmot-
peHa ¥ yTBepK/JeHa Ha 3aceanuu Kadenpsl ¢usuky 20 anpens 2016 r., npoTokon

Ne 113.

Pazpabor4auk:

JOLEHT Kadeapsl GU3uKu

3aB. xad. busmky, mpodeccop

A. Bypnosumux

E.M. Oxkc

Paboyas nporpamma cornacoBaHa ¢ GakyIbTETOM, TPOGUIHPYIOIIEH H BbI-

myckarolet kadenpamu creuaibHOCTH

/ Hexan ®OT, goredr

3aBez[y10mHﬁ npodunMpyronieH
xagenpoii OIT, mpodeccop

3aBeqyIOUIMi BHITYCKaIOIIEeH
xagenpoii JI1, mpodeccop
JKcnepThI:

kad. busuxu JIOLIEHT
(MecTo paboThI)

kad. OD TOLIEHT
(mecto paboThi)
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1. HEJH U 3AJAYU JUCHAIIJINHBI

Jucnurumna «Pu3HYecKHe OCHOBBI TEXHHYECKOTO M eCTECTBEHHO-HAYYHOTO 06pa3oBa-
HUSI» H3Y4aeTC BO BTOPOM CEMECTPE U NIPEelyCMaTPHBAET YTCHUE JICKIHH, IIPOBE/IEHHE MPAKTH-
YECKUX 3aHATHH, MTOJYYECHHE PA3IMIHOTO POJA KOHCYIHTALUI.

[ensto nucnmnnnnet «PH3NIECKHE OCHOBBI TEXHHUECKOTO H €CTECTBEHHO-HAYIHOTO obpazoBa-
HUS sBistercs Gopmuposanue y crynentoB TYCYP npescrapienus o GpyHIaMEHTAIBHOM Xa-
pakrepe GU3MYIECKHX 3aKOHOB, JISKAIMX B OCHOBE TEXHHUYECKUX UCIAILTHH.

3apaveii uzydeHHs Kypca (QU3MUECKMX OCHOB TEXHHYECKOTO M €CTECTBEHHO-HAYUYHOTO
00pa3oBaHHA ABJIAETCA OCBOCHUE CTYIEHTaMH 6a30BBIX MOHSATHH O COOTHOIIEHHH H B3aMMOCBSI-
3H (H3NIECKUX 3aKOHOB H MX MPOSBIICHHH B KOHKPETHBIX TEXHHUECKHX YCTPONCTBAX.

2. MECTO JHCHUIIJIMHBI B CTPYKTYPE OOl

Aucipmmuga «OU3uYecKre OCHOBBl TEXHMYECKOTO H €CTECTBEHHO-HAYYHOro 00pasoBa-
HUS» OTHOCUTCS K YMCITY QUCLMIUIMH MATEMATHYECKOrO H eCTECTBEHHOHAYYHOro KA (6a30-
Bad 4acTh b1.B.O/1.2). 3Hanns u HABHIKHA, IIOJyYeHHbIE TIPH €€ U3YUEHHH, HCIIOMB3YIOTCS B IO-
CIIEYIOIIEM H3y4YeHHH 0a30BOro Kypca QU3HKH.

3. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS TUCIUTIIMHBI

IIpouecc u3yuenus aucrumInuel «DU3HYECKHE OCHOBBI TEXHHYECKOTO H €CTECTBEHHO-
Hay4HOro 00pa30BaHHs» HAlpaBJeH Ha (OPMUPOBAHHE CIIeLYIOMIHX KOMICTEHIIHIA:

oowenpogheccuonanvusie komnemenyuu (OIIK):

1) criocoGHOCT MpeACTABNATE aNeKBaTHYIO COBDEMEHHOMY YPOBHIO 3HAHHH HAYYHYIO
KapTHHY MUPA Ha OCHOBE 3HAHUS OCHOBHBIX IMOJIOKEHHIH, 3aKOHOB U METOIOB €CTECTBeHHBIX Ha-
yk u Maremaruku (OIIK-1).

B pezynomame uzyuenun Kypca puzuxu cmyoenmst 0o1sicHb1:

3HaTe npeaMeT U MeTOn (H3HKH, KAK OCHOBBI MUPOBO33DEHHS M METOIONOTHH HAyUHOTO
MIO3HAHUA.

YMeTs HCNONB30BaTh HAYYHBIA MOAXOL Ui OOBACHEHHS IIPHPOIHBIX SBJIEHH, a TaKKe
JULL aHaJH3a pabOThI TEXHUYECKUX YCTPOMCTB.

Brnaners HaBpIkaMH peIIEHHS NPOCTEHITHX PH3HYECKHX 3a1ad.

2) cnocoOHOCTH CTPOMTH MHpocTeiiline (QU3NUECKHE M MaTeMaTHYECKHE MOAEH
MpUGOPOB, CXEM, YCTPOHCTB H YCTAHOBOK HJIEKTPOHMKH M HAHOSIEKTPOHHKH Pa3JIMYHOrO
YHKIHOHANIEHOTO HAa3HAYEHMS, a TakKe HCIONb30BaTh CTAHJAPTHBIC NIpOrpaMMHEIE
CpeaCTBa UX KOMIbIOTEpHOTO MoeupoBanus (TIIK-1).

3HaTh npHeMBl PU3MYECKOTO H MATEMATHYECKOr0 MOJIETHPOBAHHS IPHOOPOB, CXEM,
YCTPOHUCTB 3JIEKTPOHUKH H HAHOITEKTPOHHKH.

Ymernb 1300pasuTh GYHKIHOHATBHYIO CXeMY [IPOCTEHIINX YCTPOMCTB HIEKTPOHHKH H T10-
SICHUTB XapakTep B3aUMOJICHCTBUSA Y3II0B.
Biiagers craHIapTHEIMU MPOTPAMMHBIMH CPeCTBAMA KOMITBIOTEPHOTO MOJIC/THPOBAHIS.
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4. OBbEM JUCUHHATLINHBI U BU/Ibl YYEBHOH PABOTBHI

Tabnuna 4.1.
Bceero
. CemecTpHl
Bupl yueOHOH paboThI 4acoB
2
AyaHTOpHBIE 3aHITHS (BCET0) 36 36
B ToM uncie:
Jlexkuun (JI) 16 16
Jla6oparopHsle paGots! (JIP) 0 0
ITpaxtryeckue 3anatus (113) 20 20
Kypcosoii mpoekt / pabora (KPC) (aynuropHas Harpyska) - -
JIpyaue 6udbl ayoumopHoi pabonvl
CamocTrogTeabHas paboTa (Bcero) 36 36
B tom uncie:
[TpopaboTKa JIEKIMOHHOTO MaTepHana 18 18
IoaroroBka K NpaKTUYECKUM 3aHATUAM 18 18
CamocrosTenbHas paboTa Ha IOJATOTOBKY U CAady 3a4eTa
BHJI IPOMEXKYTOUHO# aTTecTallHH (3a4€T, 9K3aMeH) 3au
O6mas TpyI0€MKOCTh Yac 72 72
3auéTHbIe eIMHHALBI TPYI0EMKOCTH 2 2
5. COJEP)KAHUE JUCHUTINHBI
5.1. Pa3zae/ibl AHCHMILIMHBI H BHABI 3AHATHH
Tabmuna 5.1.
Ne HanmMenosanue pasjena i 13 CPC Bceero @®opmupyemble
JMCITUTIITHHBI Yyac. | KOMNETeHUHH
Bropoi cemecTp
1 | Mexanuka 6 6 12 24
5 MosnekynsipHast GHU3MKa U Tep- 4 6 12 22 OIK-1
MOJHMHAMHUKA _ -1
3 3neKTpOCTaTH£<a. ITocTostHHBIN 6 8 12 26
HNIEKTPUUECKHH TOK
Hroro: 72 qaca
5.2. CoaepsxanHe Pa3/leJ0B AHCHMILTHHDI (M0 JIEKIAAM)
Ta6mumna 5.2.
No HaumeHosanue TpynoéMm- | ®@opmupye-
i paszaesna ConepxaHue pasjena KOCTb Mble
JUCLMILIHHBI (gac.) KOMIETEHIIHH
Bropoii cemecTp
1 | Mexanuka 1.1. ®dusuka kak GpyHaaMeHTanbHasA HayKa. 6
} 2. Kunematuxa. } OITK-1
.3. JIniHaMMKa MaTepHanbHOH TOYKH. K-1
1.4. 3aKOHBI COXPaHEHHS.
2 | Monekyasp- | 2.1. YpaBHeHus COCTOAHUA UACATHHOIO rasa. 4
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Has ¢usnuka u | 2.2. V3onpolieccsl uieatbHOro rasa.

TepMOUHA- 2.3. IlepBoe HayYall0 TEPMOIHHAMHKH
MHKa
3 | Duekrpocra- | 3.1. DIEKTPOCTATHYECKOE TMOJIE B BAaKyyMe. 6

taKa. Ilocro- | 3.2. [IpoBOMHHK B 3/IEKTPHYECKOM TTOJIE.
SHHBIH 2J1eK- | 3.4. DJeKTpHYecKas eMKOCTb.

TPHUYECKHii 3.4. 3akon Owma. [locrosHHBIN 3yeKTpUye-
TOK CKHUH TOK.

5.3. Pazjenn! JHCHHINIHHBI H MEXIMCHMILUIMHADHBIE CBSI3H ¢ 0GecHeYHBaIOIINMMU
(peabiy muMH) 1 o0ecneunBaeMbIMH (10CT€AYIOMUMHA) AHCHMITHHAMH

Jlnst 0OCBOEHHMS pa3/IenoB AUCHHUILTHHGI « DU3MYECKHE OCHOBBI TEXHHYECKOTO M €CTECTBEH-
HO-Hay4HOTO 00Pa30BaHUs» HEOOXOMMMBI 3HAHHS, TIOJy4IeHHbIE B IIKOJIE U MOIydaeMble Mapal-
JIENBHO MPH H3YYEHHH NHCLMILTHHEEBI «MareMaTHuecKuil aHanus».

Pazzener mucunmmael « Pu3udeckue OCHOBBI TEXHHYECKOTO H €CTECTBEHHO-HAYYHOTO 06-
Pa30BaHUA» CBA3AHBI C pasjieNlaMH hnociedyiowen TUCIUIUMHBL «Dm3uka» pabouero ydeGHOTO
IUIaHa:

5.4. CooTBeTcTBHE KOMIETEHIHIi, POPMHPYEMBIX NPH HIYHYEHHH JHCUHIUIAHDL, ¥ BH-
J0B 3aHATHH

Tabnuua 5.4.
Ilepeuens Bupe! 3ansaTHit DOPMBI KOHTDOJL
KOMIIETEHIHH JI | 113 | JIP | CPC p P
Omnpoc. Tect. KorTposbHas pabota (KO/UIOKBHYM).
OIIK-1 . o
— +1 + | + + | 3ammTa naboparopHoii paboTel (TECT, YCTHEIH OII-
poc). Ox3aMeH.

6. METO/JIbI 1 ®OPMbI OPTAHM3AIINU OBYYEHUS

Jist ycremHoro OCBOeHHS MMCHAILIMHEI NPAMEHSIOTCS pa3iHyHble 06pa30BaTeNbHbIE
TEXHOJIOTHH, KOTOpbIe 00ECMEUMBAIOT JOCTHXCHHE IUIAHUPYEMBIX PE3yJIbTaToOB OOyUeHMS CO-
TJIaCHO OCHOBHOH 06pasoBarebHOM MporpamMme, ¢ yaéToM TpeGoBanuil K 00BEMY 3HAHUIH B HH-
TEPAKTHBHOH popMe.

6.1. Texno/10run HHTEPAKTHBHOTO 06y YeHHs IIPH PA3THIHBIX GopMax 3HAHHI
(YueOHBIM IUIAHOM He MPeyCMOTPEHO)
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7. IABOPATOPHBI NIPAKTUKYM
(Y4eGHBIM ILIaHOM HE IPETyCMOTPEH)

8. MIPAKTHYECKUE 3AHATUSA (CEMUHAPBI)

Tabnuua 8.1.
Tpyno-
Ne Ne pasziena HanMeHOBaHHE MPAKTHYECKUX 3aHATHH emxocts | OIIK, IIK
/0 | JHCHHILTHHEL
(dac.)
Bropo# cemecTp
1 1 KuneMaruka mocTynaTeabHOro 1 Bparareiib- 2
HOTO JIBYDKEHHS.
2 3aKOoHBI JUHAMHKH ITOCTYTIATENILHOI'O ABHKE- 2
HUSL.
4 PabGora n sHEprud. 2
= OIIK-1
7 2 H3zomnpoiieccsl, TEMLIOEMKOCTE Ta30B. 4
10 TlepBoe Hayano TepMOJIUHAMHUKH. LIMKIBL. 2
" [K-1
12 3 3axon Kynona. Harpspk€HHOCTE dNIEKTpHYe- 2
CKOT0 MOJIA.
15 TTotenmuasn. PaboTa cuil 311eKTPOCTATUIECKOTO 2
T0JIsL.
17 DnexTpoeMkocth. Konnencaropsl. CoenuHeHHe 2
KOHJIEHCATOPOB.
18 3axon Oma 2
9. CAMOCTOMATEJBHAS PABOTA
Tabamua 9.1.
Ne | Nepaspena TemaTrka caMOCTOATEILHOH pa- Tpyno- OIIK, Koutpois
T — 60TBI €MKOCTh K BBITOJTHEHHS
(Oemanuzayus) (vac.) paboThl
1 13 Onpoc. Tec-
[TpopaboTka JEKIIMOHHOrO MaTe- 13 Th1. KoB-
puaia TPOJIbHBIE
OTK-1 paboThL
2 1-3 Tectrl, 10-
IToaroroBKa K MpakTHYECKHM 3a- TK-1
16 MallHHE 3a-
HATHIM
JaHUS
3 1-3 [TogroToBka U cjavya 3a4eTa 2 Ompoc.
3auer.
Hroro: 36 yacoB

10. IPUMEPHASI TEMATHKA KYPCOBBIX ITIPOEKTOB (PABOT)

He nipeycMOTpPEHO y4eOHBIM IIAHOM

11. BAJUIBHO-PEUTHHIOBASI CHCTEMA

OcymecTsisercss B cooTeTcTBHU ¢ IlostoskeHnem 0 nopsiike HCHOJIbL3OBAHUS peHTHH-
LOBOii CHCTEMBI /U151 OLICHKH YCIIEBAEMOCTH CTY€HTOB (IIPHKa3 PeKTopa 25.02.2010 Ne 1902)
W OCHOBaHA Ha 0A/JIbHO-PEHTUHIOBON CUCTEME OLICHKH YCIICBACMOCTH, neficteyromeit ¢ 2009 .,
KOTOpas BKJIOYAeT TEeKYIIHH KOHTPOJIb BBIIOJHEHHSA 3IEMEHTOB 06béMa AUCHUILIHHEL 110 371e-
MEHTaM KOHTPOJIS ¢ IOJBE/ICHHEM TeKyLIero peHTHHTa.
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Bo Bropom cemectpe 1o mucnuninne «®U3HYecKHe OCHOBBI TEXHHYECKOTO H €CTECTBEH-
HO-HAay4JHOrO 0Opa3oBaHus» NPEAYCMOTPEH 3a4éT. [lo OKOHYAHMH ceMecTpa CTYEHT, Habpag-
mui MeHee 50 Gannos, cUMTaETCs HEYCIEBAOUMM, He TOTYYHBIIHM 3a96T. Cryaenr, BbIno.i-
HHBIIAH BCe 3aIUIAHHPOBAHHbIC KOHTPOJbHbIE PaboThI H HaGPaBIIHIA cymmy 50 u Goinee
OaLI0B, NONTyYaeT 3a4éT «aBTOMATOM .

JUtst cTUMYTMPOBAHHS IUIAHOMEPHOCTH PaGOTHI CTYICHTA B CeMeCTpe BBENIEH KOMIIOHEHT
CBOCBPEMEHHOCTH, KOTOPBIH MPHUMEHSETCS (CYMMHPYETCS) TONBKO IS CTYIEHTOB, 6e3 ono3aa-
HHH OTYHTHIBAIOIIMXCSA 1O TTPOMEKYTOUHBIM JJIEMEHTAM KOHTPOJIA (TeCTHI, IIpaKTHYecKue pabo-
Thl, KOJUIOKBUYMBI).

Ha mpotsokenun Bcero cemecrpa TeKyinas ycIleBaeMOCTB OIEHHBAETCS TOJNBKO B Oajutax
HapacTaroIUM HTOTOM, B TOM YHUCJIE U PE3YIBTATHl KOHTPOJILHBIX TOUEK.

Texymnit KORTPOJIb H3yUEHHS NUCLHUILUTHHBL B KAXKIOM CEMECTPE COCTOMT H3 CIIEYIOIIHX
BHJIOB:

— KOHTPOJIb 32 YCBOCHHEM TEOPETHYECKOI0 MaTepHasa — MpoBeAeHue 2 MUChMEHHBIX KOH-
TPOJIBHBIX PabOT M KOJLUIOKBHYMOB;

— KOHTPOJIb 33 IPABUJILHBIM BBIIOTHEHHEM [IPAKTHYECKHX PaboT — MpOBEIeHHE Ha MpaK-
THUYCCKHX 3aHATUIX 3 — 5 TeCTOB;

B tabmmuax 11.1. u 11.2. cogeprkarcs npuMepsl pacnpe/ieeHis GauioB A JHCIIMIUIHHDL
«DU3MYCCKIE OCHOBBI TEXHHYECKOTO H CTECTBEHHO-HAYYHOTO 0GPa30BaHHS» B TeUCHHE BTOPO-
IO CEMECTPA, 3aBEPLIAIOIICTOCS 3a4ETOM.

Tabmuua 11.1. Pacpenenenne GauioB Bo BTOpoM ceMecTpe u3yvyeHuss OU3nYecKuX OCHOB TeX-
HHYECKOT0 H eCTECTBEHHO-HAYYHOr0 00pa3oBaHus

. . | Maxkcumansubrit
MakcumanbHbii | MakcHManbHBIH
. Oain 3a mepuog | Bcero
DneMeHTs! y4eOHOH nes- Oayn ¢ Hadana | Gaun 3a mepuon
Mexnay 2 KT u 3a
TEJIBHOCTH ceMecTpa J10 Mexay 1 KT u 2 KOHIIOM ceMecT- | cemec
nater 1 KT KT P
pa
Iocemenue 3anaTuit 8 8 8 24
KonTponsHble paGoTsl Ha
TpOJIBHbIE PAGOTHI 20 20 20 60
IIPAKTHYECKHUX 3aHATHAX
KoMnonenT cBoeBpemen-
cBOeBpeMet 5 5 6 16
HOCTH
HToro Mmakcumym 3a ne-
My 31 36 33 100
HOJ:
Cnauva 3ayera —
Hapacraomum urorom 31 67 100 100
Tabauua 11.2. Tlepecyer 6a/110B B OLICHKH 33 KOHTPOJIBHbIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH OueHka

He menee 90% o1 MakcumanbHOM cymmsl Ha naty KT 5
Ot 70% 110 89% 0T MakcHMaIbHOH CyMMBI Ha qaty KT 4
Ot 60% 10 69% 0T MakcHMaIBHOH cyMMbI Ha aty KT 3
Menee 60% ot MakcuMabHOM cymmbl Ha naty KT 2

Crynent, nabpaBuinit B cemectpe He MeHee 50 Gawios, nosydaer 3ayet. CTyeHThI, Ha-
Opasiune Menee 50 GalIOB, IOIYYAKOT 3a4eT IO HTOTaM COBECeN0BAHUS C [IpernojaBareieM.
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12. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBEC-
NEYEHUE JUCUUILTHHbI

12.1. OcHoBHas JUTEpaTypa:

1. Camenbes U.B. Kypc obmeii pusuku: yueGHoe mocodue st BTY30B! B 3 1. —7-e U311,
crepeotun. — CI16.: Jlanb, 2007.
T. 1: Mexanuka. Monekynspaas ¢pusuxa. — 432 c. (B 6ubmioreke — 155 3x3.).
T. 2: DneKTpuyecTBO U MarHeTsM. Bomnpl. Ontuka. — 496 c. (B 6ubmorexe — 148 5k3.).
3. 3ucman I.A., Torec O.M. Kypc obmeit ¢pusuxn. B 3-x TT. [DneKrpoHHBIH pecype] —
CI16.: Jlans, 2007.
T. 1: Mexanuka. MonexynspHas ¢pusuka. Koebanus 1 BOJHBL — 7-¢ W31, — 352 c. Pexxum
JOCTYTIa on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=505.
T.2: DieKTpUYecTBO M MarHerwsm. — 7-¢ u3L. —352c. Pexum goctyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ KOMIBIOTEPOB TY-
CVYP.
12.2. JonoaHnTEIbHAA JINTEPATYpaA:

1. Capenben U.B. COOpHHK BOMPOCOB U 3aj1a4 1o obmme# pusuke. [DnexrponHsIi pecype] —
5. wu3m, crepeorum. — CII6.. Jlame, 2016. — 292c. Pexxum pmoctyma on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=71766 ¢ xommnproTepoB TYCVYP.

2. Uponos N.E. Mexanuka. OCHOBHBIC 3aKOHBIL. ~ 8- u3z., crepeotun. — M.: BUHOM. Jla-
Goparopus 3HaHui, 2006. — 309 c. (B Gubnuoteke — 99 5k3.).

4. Uponos W.E. DnexrpomaraerusM. OCHOBHbIC 3aKOHBI. VyeGHOE OCOOHE UL BY30B. — 5-€
w311, — M.: BUHOM. JlaGopatopus 3naHmuit, 2006. — 319 c. (B Gubmuorexe — 101 3k3.).

7. Uponos N.E. 3anaun no obmei pusnke: Vue6broe nocodue i By30B. — 7-€ U3ll., CTe-
peotun. — M.: BUHOM. Jla6oparopust 3HaHui, 2007. — 431 c. (B 6ubnuoreke — 496 3K3.).

8. Ueptos A.T'., Bopo6réB A.A. 3anayHuK 110 dusuke: YueGHoe nmocobue 11 BTy30B. — 8-¢
u3JL., mepepad. u nom.— M.: @mmarut, 2007. — 640 c. (B 6ubnuoreke — 99 3Kk3.).

9. Bonpkenmreitn B.C. C60opHHK 3a1ay 10 06meMy Kypey (H3HKH: VyeGHoe nmocobue i
BTY30B. — 12-¢ U311, ucnp. — M.: Hayka, 1990. — 396 c. (B 6ubnuorexe — 148 3x3.).

10. Kossipes A. B. Kypc nexuuii o ¢pusuke: Vue6bHuk. — ToMck: TYCVP, 2007. - 421 c. (B
oubnuoreke — 697 3K3.).

11. Kananmmxos H.ITL, Koxesruxos HM. ®usuxa. UHTepHeT-TeCTHPOBAHHE 0a30BbIX 3HAHHH.
[Dnexrponnbii pecype] —1-e m3n. —CII6.: Jlans, 2009. —160c. Pexum nocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=172 ¢ KOMIBIOTEPOB TYCYP.

12. Jlososckuit B.H. Kypc dmsuku. B 2-x 1. [Dnexrponubii pecype] — 6-¢ W31., HCHp. H
nor. — CII6.: Jlans, 2009.

T. 1: DU3HUIECKHIEe OCHOBBI MEXAHUKH. DJIEKTpHUECTBO W MarHetnsM. Gusrka KoneOaHHH
4 BONH. —576c¢c. Pexum gocryma on-line ¢ xommetorepos  TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=236.

13. Casenmben W.B. Kypc obmeit gpusuxu. B 3-x TT. [DriexTpoHHBIH pecypc] — CI16.: Jlans, 2011.

T. 1: Mexanuka. MonekynspHast ¢usrka. — 11-¢ U3J(., CTCpEOTHIL. — CII6.: Jlans, 2011.
432 c. Pexum JocTyTa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2038.
T. 2: DieKTpHYecTBO M MarHeTH3M. Bomuel. Ontuka. — 11-e m3z., crepeotun. — CII6.:
Jlanb, 2011. —496c¢. Pexum jgoctyma on-line ¢  KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_1d=2039.

14. ®pum C.D., Tumopesa A.B. Kypc obimeit Gpu3nki. B 3-x TT. [DnexrpoHHsbIl pecypc] —
CII6.: Jlags, 2009.

T. 1: OusnuecKue oCHOBBI MexaHHKH, MorekyisipHast du3uka. Konebanust i BOJIHBL. — 13-
e wm3n, crepeorun. — CI16.: Jlame, 2009. — 480c. PexxuMm pocryna on-line:
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http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢ xommsiorepo TVY-

CVP.
T. 2: DnexTpuyecKHe H MEKTPOMArHeTHYECKHE SBJICHUS. — 12-¢ u31., crepeotnit. — CI16.:
Jlang, 2009. -528¢. Pexxum JIOCTyTIa on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=418 c¢ xkomustotepoB TY-
CVYP.

12.3. Yaebno-meToan4uecKkHe noco6ust 4 NporpaMMHoe obecnedeHHe

1. Yueono-memoouueckue nocoous 01a npaKmuuecKux 3aHAMUI U CAMOCMOAMENbHOI
pabomst [ DNEeKTPOHHBIN pecypc]:

2.1. Yyxxos 0.I1. PaboTa u 5Heprus. 3aKoHsI COXpaHEHHS B MEXaHHKe: COOPHHUK 3a71a9
/T pakTHdeckux 3aHatuil. — Tomck: TYCVYP, 2010. — 24 ¢. Pexxum goctyna cBoOOHBIH
It ckauuBaHust: http://edu.tusur.ru/training/publications/1 100.

2.2. JIsuun A.B., Marasunankos A.JL, Tposu JLA. Monekynspuas dusuka: C60pHHK
TECTOBBIX BOIIPOCOB [JISl CAMOCTOATENBHOH paboThI M JIUIS TIPAKTHYECKHUX 3aHITHIH. — 2009,
30c. Pexxum JIOCTyTIa cBOOOTHBIH 1St CKAUNBaHHA:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlauun A.B., MarazuanukoB AJI., Opnosckas JL.B. Tepmoaunamuka. Yacts 1:
COOpHHK TECTOBBIX BOIPOCOB ISl CAMOCTOSATENbHOM paboThl U A MPAKTHYECKUX 3aHs-
taid. - 2009. 43c. Pexum  gocryma  cBoGOAHBIA AN CKAYMBAHUA:
http://edu.tusur.ru/training/publications/1235.

2.4. Taneesa A1, Jlsunn A B., Marasuaankos A.JL. Tepmonunamuxa. Yacts 2: C60p-
HHK TECTOBBIX BOMPOCOB JIIS CaMOCTOSTENBHOH pPabOTHI M I MPAKTHYECKHX 3aHATUH. —
2010. 22c. Pexum JocTyna cBOOOTHBIH IS CKaYMBaHMA:
http://edu.tusur.ru/training/publications/1236.

12.4. ®onna oneHounbIx cpeacts (POC)

DOHJI OLEHOYHBIX CPE/ICTB IIPHBE/ICH B IIPUIOKEHHH 1 K TaHHOH IporpaMMe.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JIUCIIU-
IHJINMHbI

Hnst obecnieyenus YTenHs Kypca JeKUUH HCIIONb3yeTcs CHelHalbHas JeKIHOHHAS ayIH-
Topust Kadeaprl ¢pusukn (230 ayn. ®OT), ocHAIUEHHAN MyIBTHMEIMHHBIM POEKTOPOM, KOM-
IBIOTEPOM U 3KpaHaMH.

14. METOOJUYECKHE PEKOMEHIAIIMHU II0 OPTAHU3ALIMA
N3YYEHUSA JMCHUITJIUHBI

OOBbEM 4acoB, IPeIyCMOTPEHHBIX Y4eOHBIM [UIAHOM JUTA M3ydeHHs Kypca «Dusnyeckie
OCHOBBI TEXHHUYECKOTO M €CTECTBCHHO-HAYYHOI0 00pa30BaHHUA», HE TIO3BOJISET PACKPHITH B JIEK-
IUSIX OAPOOHO M ryboko MaTepHai. [To3TOMy Ipu pealu3alu MporpaMMel CTYASHTHI HOJDK-
HBI JOCTATOYHO MHOTO paboTaTh CaMOCTOATENBHO KAK IIPH MOBTOPEHHH JEKIHOHHOIO MaTepHa-
Jia, TaK M IOJArOTOBKE K MPAKTHYECKUM H KOHTPOJIBHBIM 3aHATHsM. st oGecneuenus >dex-
THBHOTO YCBOCHHs CTYICHTAaMH MAarepHanoB JUCHHUILUIMHBI HeOOXOAMMO Ha IE€PBOM 3aHSITHH
00eCIenTh HX CIHCKOM BOIIPOCOB, MOMIEKAIINX H3y4EHHIO, CIIICKOM OCHOBHOW H JIOTIOJHH-
TEJABHOMU JIATEPATYPBI /IS CAMOCTOATEILHON paboThL.

JUist TeKylero KOHTPOJIS YCHEBAGMOCTH M MPOMEXYTOUHOW aTTeCTAllMH HCIOJb3yeTCs
TE€CTOBBIH KOHTPOJIL 3HAHHIA.

Ha nexuusx neobxoaumo obpaiare BHEMaHHE HA 0COOEHHOCTH MPUMEHEHHS paccMarpu-
BAaCMOro MaTepHaja B IOCIeYIOIMX Kypeax, a Takxke B Oyaymied nmpodeccuoHanbHOH AeaTesb-
HOCTH.
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Mpunoxenue 1

depepansHoe rocyaapcrseHHoe 610a:keTHOe 06pa3oBaTenbHOE yUpeaeH1e BbICIEero
npodeccroHanbHoro obpasosaHus

«TOMCKWIA FTOCYAAPCTBEHHbIA YHUBEPCUTET CUCTEM YNPAB/IEHUA U PALUOSNEKTPOHUKM» (TYCYP)

\ -/ YTBEPXIAIO
Hpop?é/og wqeﬁﬂoﬁ paﬁﬁmé Toom

7

« » 2016 .

®OHA, OLEHOYHbIX CPEACTB NO YYEEHOWU AUCLUNNHE (NPAKTUKE)

®Pu3snyeckne 0OCHOBbI TEXHUYECKOTO U eCcTeCTBeHHO-Hay4Horo oﬁpasosaHm

(nonnoe HaumeHoBaHUe y4eBHOM ANCUNMNAWHBE UAN NPAKTUKM)

YpoBeHb ocHOBHO o6pa3oBarenbHOK nporpammbl 6akanaspuat
(6akanaspuat, marucrpaTtypa, cneunanurer)

Hanpasnenue(a) nogrotosku (cneumnanbHocts) HanpasneHue noarotosku 11.03.04 "InexTpoHuMKa ¢
HAaHOD/IeKTPOHUKA"
{nonHoe HaumeHoBaHVe HanNPaBAeHNA NOLATOTOBKM (CNeLManbHOCTH))

Mpodunb(u) "KBaHToBanA M oNTHYECKAA INEKTPOHWKA"

(nonHoe HaumeHoBaHWe NPOPUA HANPABAEHUA NOAFOTOBKM (CELMUaNbHOCTH))

dopma obyueHua OyHas
{ouHan, ouHO-3a04YHan (BeuepHan), 3a0uHan)

DaKynbTET INEKTPOHHOMU TEXHUKMU
{cokpaiieHHoe 1 nonHoe HaumeHoBaHue daKynbTeTa)

Kadeppa 3N (InekTpoHHbIX npubopos)

(corpauieHHoe 1 NofHOoe HaumeHoBaHue Kadeapsi)

Kypc 1 CemecTp 2,

Yue6bubiit nnaxd Habopa 2015 roga

3ayet 2 cemectp

Tomck 2016
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1 Bgegenne

®out ouenouHbIX cpects (POC) sBisercs NpunoXeHHeM K pabodeil mporpaMme JHCIHIITHHBL
(MPaKTHKH) H [pelICTaBIfeT CcOOOH COBOKYIHOCTB KOHTPOJBHO-U3MEPHTENBHBIX MaTepHasIoB
(TunoBbIE 3afauM (3a7aHMs), KOHTPOJIBHBIC pabOThl, TECTHl M Ap.) M METOIOB MX HCIIONb30BAHMS,
NPEAHA3HAYCHHBIX JUTS H3MEPEHHs YPOBHA [JOCTHIKEHHMS CTYHECHTOM YCTAHOBJIEHHBIX pE3YILTATOB
o0y4yeHHus.

®OC no mucIMIUMHE (MPAKTHKE) HCIONB3YEeTCS IIPH IIPOBEJEHUH TEKYUIEro KOHTPOIS
YCHOEBAEMOCTH H [TPOMEKYTOYHOH aTTeCcTalli CTYAEHTOB.

llepeyenn 3aKkpeIIeHHbIX 32 AUCIHILITHHON (IIPAKTHKOM ) KOMIIETEHIIUH TpHBeeH B TabmuIe 1.

Tab6smmna 1 — Hepevens 3akpensieHHBIX 32 JHCHHILIHHON KOMIETEeHIUH

Kon ©opMy THPOBKA KOMIIETEHIHH Jtanbl GOPMHPOBAHUA KOMIIETEHIIHH
OIIK-1 CHOCOOHOCTBIO NpEICTaBIATh
aJIeKBaTHYI0  COBPEMEHHOMY  YpPOBHIO
3HaHHH Hay4yHyl0 KapTHHY MHpa Ha
OCHOBE 3HAHHS OCHOBHBIX I10JI0)keHHH, | 1. JloykeH 3HATh (PU3HYECKHE OCHOBBI
3aKOHOB M METO/IOB €CTECTBEHHBIX HAyK | MEXaHHUKH, MOJEKYISPHON QU3HUKH,

U MaTeMaTHKH IIpHpoAY KoseOGaHUit 1 BOJTH, OCHOBEI
MOJIEKYJIIPHOH H3UKH H Tep-
MOJIMHAMHUKH, IEKTPHYECTBA H
MarHeTu3Ma, OIITUKH, aTOMHOH U AAepHOH
¢buzuky.

2. JToyKeH YMeTh UCIOIb30BaTh

TEOPETHYECKHUE 3HAHUSA IPH OOBACHEHHUH
PE3YJIBTaTOB 3KCIEPUMEHTOB, TPHUMEHSTH
3HaHUA B 00nacTu QU3MKH IS OCBOEHHS
o01enpogeCcCHOHATBHBIX JHCLIHIIIMH U
pelieHus npodecCHOHABHBIX 3a/1ay.

3. JlomkeH BIaJeTh HABBIKAMH
GHU3MUECKHX UCCITe0BAHMIMA.

ITK-1 CIIOCOOHOCTRIO CTPOUTH MPOCTEHIIIHE 1. lomkeH 3HaTh npuemMsl PU3HYECKOro U

dH3ndeckHe 1 MaTeMaTHYeCKHe MOeNH | MAaTEMAaTHYECKOrO MOJICTHPOBAHHA
IIpUOOPOB, CXEM, YCTPOMHCTB 3eKTPOHHKH

M HaHODJIEKTPOHHKH.
2. JlosokeH yMeTh H306pa3uTh

GYHKLHOHATIBHYIO CXEMY yCTpOicTBa
JNIEKTPOHHUKH H MOSICHUTD XapakTep

pubOpPOB, CXeM, YCTPOMRCTB H YCTAHOBOK
IEKTPOHUKH U HAHODJIEKTPOHHKH
pasauIHoro GyHKIHOHATBLHOTO
Ha3HA4YeHHs, a TAK)Ke HUCIOIb30BaTh
CTaHJapTHBIE [POIPAaMMHEBIE CPECTBA UX

B3aHMOJEHCTBUSA Y3JI0B.

KOMIIBIOTEPHOI'O MOJIETTUPOBAHHS
3. JloskeH BajieTh CTaHIAPTHHIMH

IIPOTrpaMMHBIMH CPCIACTBAMH
KOMIIBIOTCPHOI'O MOJICTHPOBAHHA.
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2 Peaansanmus KoMneTeHuii

1 Komneresuusa OIIK-1

ONK-1: cnocoGHOCTHLIO NPeICTABJIATH AlEKBATHYI0 COBDEMEHHOMY YPOBHIO 3HAHMIl HayYHYl0
KAPTHHY MHpPa HA OCHOBE 3HAHMSI OCHOBHBIX MOJIOXKEHMI, 3AKOHOB H METO/[0B €CTECTBEHHBIX

HAYK H MAaTCMATHKH.

Jns  QopMHpOBaHUS KOMIETCHIMH HEOOXOIWMO OCYIIECTBHTH pSJ  JTalloB.

Dransl

GOPMHEpPOBAHHS KOMIIETEHIHHY, IPUMEHAEMbIE IS 3TOTO BHJBI 3aHATHH U HCMOJB3yeMbIC CPEICTBA
OLEHHBAHUA NPEACTABICHBI B Tabnuue 2.

Ta6auna 2— Jdranbl GOpMHPOBAHHA KOMIETEHIIMH H HCIOJIb3yeMble CPEACTBA OUECHHUBAHUS

Conepikanue 3TanoB

U MeToaoN0TUN Hay4HOro
NO3HaHUA.

NPUPOAHBIX ABICHHH, a

TEXHUYECKHX YCTPOHCTB.

TaKxKe I aHaJiu3a pa60r bl

CocraB 3uars YMmern Baagers
3HaTe npeameTr U
meton,  $usuKM, kak | HMcnoss3oBaTh Hay4HBbIH HaBbikamMu  peLeHus
OCHOBbI MWPOBO33peHua | MOAXOM U1 OObACHEHNA NpoCTEeHIINX

du3myecKHx 3a1a4.

o Jlexnum;

e Brmonnenue

HUcnonbiyemblie
cpeACcTBA OLCHHBAHHA

e KoHTposibHas
pabora;
e 3auerT.

CaMOCTOATENbLHOM
paboTe!

. e [lpakTuueckue JOMAIIHETO 3aiaHusd; o [lpakTuueckue
Buanbl 3anaTui
3aHATHA e CamocrosaTenbHas 3aHATH;
paboTa CTYJICHTOB
e Tecr; o KoHcrekr e Tecruposanue.

O61mue XapaKTepUCTHKH [TOKa3areliell H KpUTEPHEB OLCHHBAHHUS KOMIICTCHIINH Ha

BCEX dTanax IpuBEcICHbI B Tabmuie 3.

Taéanua 3 — O0mue XapaKTePHCTHKH N0Ka3aTe/lell H KPHTEPHEB OlleHHBAHUS KOMIIETECHIMH 110

yranam
Ioka3zaTenu u
3Harn YMern Buaaaernb
KpMTepHH
Orim4Ho (BbICOKHH Ob6nanaer Obnanaer [pumenser
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YpOBEHBb) (baKTHUECKUMHA H JIHANa30HOM bu3ngecKye 3aKOHbI
TEOPETHYECKHUMH IPAKTHIECKUX JUIS pelneHUs
3HAHUSMH B YMEHHH, TpebyeMbIxX IIPAKTHYECKUX 3a/ay.
npenenax JUTS pa3BHTHS
H3ydaeMoii 061acTH | TBOPYECKHX
C IIOHUMaHUEM peLICHHH,

I'paHHIf abcTparupoBaHus
IPUMEHUMOCTH npobiem
Ob6nanmaer
3Haet (akTel, JIMaIlta30HOM
I PUHIUTIBI, MIPaKTHYECKUX CrocobeH peuuThb
Xopomo (6a30BbIif IPONECChl, 00IIHE yMEHHH, TpeOyeMBIX | 3amady mocje Toro, Kak

YPOBEHbD) IIOHSTHSA B IUTSL pEIICHHS 3aIMCaHbl HCXO/THBIC
npenenax OTpeeIeHHBIX YpaBHEHHS.
u3yqyaeMol obnactu | mpoGiiem B obnacTu

HCCIICOBAHHUS
Obnanaet
Moxxet pernTh 3anagy
OCHOBHBIMH
Obnanaer [IPH HOCTOSHHOM
YnosJsieTBopuTeabHO YMEHUSIMH,
. 06a30BbBIMH OOIIHMH HaONIONEHHUH U
(moporoBblif ypoBeHb) TpeOyeMbIMH IS
3HAHHAMHU KOHTPOJIE CO CTOPOHEI
BBIIIOTHEHUS

NpOCTHIX 3a1a4

nmpenoaasarecis.

q)OpMYHHpOBKa rokasarejies Hu KPUTCPHEB OIICHHBAHHA JAHHOW KOMIIETEHI[HH OPpHUBCIACHA B

Tabmuue 4.

Tab6anna 4 — [Noka3aTenn u KPHTEPHH OLEHNBAHHSA KOMIIETEHIMH HA dTANAX

IMokazarenu u
KPHTEepHH

3HaTL

Ymertn

Baagern

O1an4yHo (BLICOKHI
YPOBeHbB)

® aHaJIU3HpYeET

CBSI3U MEXIY
pa3IM9IHbIMH
bH3MYECKHMHU
TIOHSATHSIMH,

® [peaACTaB/ACT

CIIOCOOBI H
pe3ynbTaThl
HCIOJIB30BaHHUA
pa3IMYHbBIX
bu3ngecKux
MOJIETICH

e cBobogHO
HPUMEHSIET METO/IBI
peleHus 3a/1a4 B
HE3HAKOMBIX
CHTYalHAX;

* yMeeT
MaTeMaTHYeCKH
BBIpaXKarhb, U
apryMeHTHPOBAHO
JIOKa3bIBaTh
MONOXKEHHUS
HpeIMeTHOH

e crocobeH
PYKOBOIHUTH
MEXIHUCIUTUTHHAPH
O KOMaH O,

e ¢BOoDOJIHO BlageeT
pa3sHbIMH
criocobaMu
npeicTaB/IeHUs
busngeckoi
nHpopMmanun B
rpaguueckoii u
MareMaru4decKoi
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yMeeT HX
IPUMEHSTH Ha
NpaKkTHKE

pe3yabpTarbl CBOEH
paboThI

MareMaTu4eCcKU 00J1aCTH 3HaHHS dbopme
000CHOBBIBAET
BEIOOp MeTo/1a U
IU1aH pereHus
3aJjauu
MOHHUMAET CBS3H CaMOCTOATENBHO
MEXIY niogbupaer u KPHTHYECKH
pa3InYHBIMI TOTOBHT U OCMBICITUBAET
($U3NIECKIMHU IKCTIEpPUMEHTA HIOTY4YeHHBIE
TIOHSATHIMH; HeoOXoauMoe 3HAHUSA;
uMeeT o6GopynoBaHue; KOMIIETEHTEH B
MpeCTaBICHHE O TIPUMEHSIET METO/IbI pa3IMIHbIX
. dbu3UYECKHX eIeHHs 3a1a4 B curyaiusax (pabora
Xopouio (0a3oBbIit P B P
MOJIEIIAX; HE3HAKOMBIX B
YPOBeHB)
apryMeHTHpyeT CHTYaIUAX; MEXTCLIUIUTHHAPH
BBIOODP MeToIa yMeeT KOPPEKTHO Ol KoMaHje);
peIneHus 3a1a4H; BBIpaXXaTh U BiaJiceT pa3HbIMU
coCTaBIseT IIad apryMeHTHPOBAHO crocobamu
peIneHus 3a5a4u; 000CHOBHIBATh TpeCTaBlIeHus
rpapuiecKu TOJIOXKEHUS dbuznUecKon
HUJLTIOCTPUPYET TpeIMETHOH HHGbOpMaAITHH
3anaqy 0obacTy 3HaAHHUS
JaeT oTpeeIeHus
OCHOBHBIX
. yMeeT paboTarb co
TOHSTHIA; .
CIPaBOYHOH
BOCITPOU3BOJUT . BlajJeeT
JUTEpaTypoi; .
OCHOBHBIE TEPMHHOJIOTHEH
HCITOJIb3YET N
buznueckne peaMETHOH
npuOopEl,
(hakTel, HAEH; 00J1acTH 3HAHUS;
yKa3aHHBIE B
Y0oB/1eTBOPHTEIBLHO pacro3Haer O HHCAHH criocobeH
N HUCaHUHU
(1I0poTOBBIii YPOBEHbD) ¢br3nYecKHe . KOPPEKTHO
nabopatopHoOi
0OBEKTHI; IIpe/ICTaBUTh
paboTHI;
3HaeT OCHOBHBIE 3HAHHS B
yMeer .
METO/IbI peleHUs MareMaTu4ecKoi
MPEICTABISTh
THIIOBBIX 33124 U popme

2 Komuerennus I1TK-1

MK-1: cnoco6HOCTbIO CTPOHTH NMpocTeimue PU3HIECKHe H MATeMATHYECKHE MO/ie/IH IIPHOOpoB,

cXeM, YCTpoHCTB |

YCTAaHOBOK
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(l)yHKHﬂOHaJ'leOFO HA3ZHAYICHHSA, 2 TAKIKE HCII0IL30BAaTh CTAHAAPTHLBIE IPOrpaMMHbBbIe CpeacTra
HX KOMIIBIOTEPHOI0O MOACJIHPOBAHH S

it GopMHpoBaHHs KOMIICTEHIHHM HEOOXONMMO OCYUIECTBHTH psAl  JTAloB.  JTallbl
(opMHpOBaHHs KOMIETEHIIHH, IPHMEHSEMBIE [UIS ITOTO BH/BI 3aHATHH W HCHONb3yeMble CPEICTBA
OLICHWBAHMs NIpe/ICTABIIECHBI B Tabnuie 8.

Tabauua 8— Iraner GopMHPOBAHHS KOMITETEHIMH H HCIIO/Ib3yeMble CPEICTBA OlleHHBAHMSI

Cocras 3narn YMmern Baanern
ITpuems! puzngeckoro V306
U MaTeMaTH4YeCKOro 30bpasuTh CTaHIapTHBIMA
KIIMOHATBHYIO CXEM
MOIETHPOBAHUA dyn v y HPOrPAMMHEIMHU
npubopoB, cxeM, yCTPOHCTBA IIEKTPOHUKH
Coaepixanune sTanos o Cpe/ICTBAaMH
YCTPOHCTR U HAHOJJIEKTPOHHKH, a
KOMIBIOTEPHOTO
JIEKTPOHUKH H TaKXe MOSICHUTH P
. MOZEITHPOBAHHS.
HaHOSICKTPOHHKH. B3aHMOJICHCTBHE Y3JIOB. P
e Jlexnuu;
. e [IpakTHueckue e (CamocrosTenpHas e Ilpaktuueckue
Buawl 3ansaruii
3aHATHAL. paboTa CTyIeHTOB 3aHATHA,
Hcnoansyemsbie e KouTposnHbie e Koncnekr e 3amura
CpPeACTBA OLICHHBAHHUA paboThi; CaMOCTOATENHHOH UHIUBUYaTbEHBIX
e DK3aMeH. paboTHI. 3aJJaHHH

O61ye XxapaKTepHCTHKY HOKa3aTesied 1 KpUTEPHEB OLIEHUBAHHS KOMITETCHIIHH HA
BCEX JTallax NnpuBeaeHb B Tabsuire 9.

Tabauua 9 — O6mpe XapaKTepPHCTHKH HOKa3aTe/eill H KPHTEPHEB OLCHABAHMS KOMIETEHITHH 110

Tanam
Ilokazaresu u
3HaTH Y™mern Baagern
KpHTEepHH
O6napaer OGnanaer
(baxTHYeCKUMHU U JHanazoHoM Kontpomupyer padory,
OT1an4aHo (BLICOKHIT TEOPETHUYECKUMH [IPaKTHYECKHX IIPOBOJIUT OLICHKY,
YPOBeHb) 3HAHHAMH B YMEHHUH, TpeOyeMbIX COBEPIIICHCTBYET
npenenax I pa3BUTHS JeHcTBUS paboTel
H3ydaeMou 00JacTd | TBOPYECKHX
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IIPOCTHIX 3a/1a4

¢ NMOHHUMaHHEM peleHu,
I'PaHHI abcrparnpoBanus
IPUMEHHUMOCTH npodiemM
Obnanaer beper
3unaet $axTsl, IAANa30HOM OTBETCTBEHHOCTD 3a
TIPHHLIMIIBI, IPaKTHYECKHX 3aBeplICHHE 3aa4 B
Xopomo (6a30BbIH porecchl, o01He yMeHHH, TpeOyeMBbIX HCCJICIOBaHUH,
yPOBEHbB) TIOHSATHS B VIS pelLIeHHUS npucrocabiuBaeT cBoe
npeaenax OTIpeIeNIeHHBIX MOBE/ICHHE K
u3ydaeMoit o61acti | mpobnem B 00nacTH 00CTOATENBCTBAM B
HCCIIeI0BaHH pelneHuH npodeM
Ob6nanaer
OCHOBHBIMH
Obnanaer PaGotaet mpu npsaMomM
Ya0BJ/IeTBOPUTEIBHO YMEHHSIMH,
. 6a30BBIMH OOIIEMH HaOMONEHUH ¥
(moporoBbIil YPOBEHb) TpeOyeMbIMH I
3HAHUAMHU KOHTpOJIE
BBITIOJTHEHUSA

Ta6anna 10 — ITokaszarejin 1 KPUTEPHH OLIEHHBAHHSA KOMIIETEHIIHH HA dTanax

Ilokasarean n

OTaH4YHO (BBICOKHI

3aKOHaMH
3JICKTPOHHUKH U
HaHONICKTPOHHKH

e aHAM3MpYeT

3JICKTPOHHKH B
HE3HAKOMBIX
CaTYanusx;

3uarhb Y™MeTh Biaanersb
KpHTEpHH
e aHATU3UPYET
CBA3H MEXIY
e cBOOOMHO e crocoben

pa3sTHIHBIMH

IPUMEHSATH PYKOBOJHUTH
MOHITHUIMH U

OCHOBHBIE TIOHSITHS MEXIHCIHILTHHAPH

OM KOMaHJ0H;
cBOOOIHO BJIAZEET
pa3HbIMH

e MaTeMaTH4eCKH cniocobamu
YPOBEHB) OCHOBHBIE
BBIpaXKaTh, H TpeCTaBIeHUS
¢dusngeckue b .
apryMeHTHPOBAHO H3UYECKOH
OTNHYMS B P P
JIOKa3bIBaTh UHGOpMAIIH B
HpHHIMIAX .
. MIOJIOXKEHH S rpaduuecKkon U
nefcTBHA . .
IpeIMETHOH MareMaTu4ecKoi
pa3InYHbIX
oOmacTu 3HaHHSA dopme
3MEKTPOHHbBIX
YCTPOMCTB;
Xopomo (6a3oBbIil * uMeeT ®  CaMOCTOATEIBHO ¢ KPUTHYECKH
YPOBEHB) npe/icTaBlIeHue 0o nonoupaeT u OCMBIC/IHBAET
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OCHOBHBIX
MOHATHAX H
3aKOHax
SJEKTPOHHUKH H
HAaHOOJICKTPOHHKH
HMEET

FOTOBHT LIS
3KCIIEpPUMEHTA
HEoOX0TUMOE
obopynoBaHue;
IIPUMEHSET METOJIbI
pelueHus 3a1a4 B

HOJTY4YeHHbIE
3HAHUS;
KOMIIETEHTEH B
pa3TH4HbBIX
cutyanusax (pabora
B

HMEET CaMble
ol1ipe

IIPEeICTaBICHUS O
HaHO3JIEKTPOHHKE

pe3yJIbTaThl CBOEH
paboTel

IpejicTaBiIeHue 06 HE3HAKOMBIX MEXTUCIUITTIAHAPH
OCHOBHBIX CUTYaLUsX; ol koMaHzie);
bH3nIeCKHX yMeeT KOPPEKTHO BJIa/ICCT PA3HBIMHU
OTIIHYHAX B BBIPAXaTh H criocobamMu
TPHHITHIIAX apryMeHTHPOBaHHO IIpeICTaBICHUS
nefcTBUs 00OCHOBHIBATH ¢buznyeckoi
PazINYHBIX HOJIOXEHUS HHOpMALTIH
JJIEKTPOHHBIX IIpEIMETHOM
YCTpOICTB; obnacTu 3HaHUS
JaeT onpeeneHus
OCHOBHBIX
HOHSTHH yMeeT paboTarh co
3IIEKTPOHUKH H CIIPaBOYHOM
. BHasieeT
HAHOAJIEKTPOHUKH UTEPaTYpOii; .
TEPMHUHOJIOrHEH
BOCTIPOH3BOIUT UCIIONB3YET .
IPEeIMETHOM
OCHOBHEIE npubopEl,
00IacTH 3HAHHA,
¢busznueckue yKa3aHHbIC B
YaoBJIeTBOpHTEILHO cnocobeH
. SIBJICHHS, OTIUCAHHH
(IoporoBhIii ypoBeHs) . KOPPEKTHO
aexauie B naboparopHoii
IpPEJCTaBUTH
OCHOBE pabOThI paboThr;
S TEKTPOHHEIX 3HaHUA B
Jie HHb eeT .
9 M MaTeMaTu4eckoi
YCTPOHCTB; IPEeACTaBIATh
dopme

3 TunoBble KOHTPOJILHbIE 32 AHHS

I[IISI peajiisallid  BBIICIICPCYHCICHHLIX

MarepHabl:

3a7a4  OOy4YEHHs HCIONB3YIOTCA — CIEAyIOLIMe

— THIOBBIC KOHTPOJBHBIC 3aJaHHs MJM HHBIE MarepHaihbl, HeOOXOMHMBIE Ul OLEHKH 3HAHHMA,
YMCHMH, HaBBIKOB W (M/H) ONBITAa JEATENHHOCTH, XapaKTePU3YIOIMX 3Talbl (OpPMHPOBAHUS
KOMIETEHIMH B MPOLECCe OCBOEHUS 00pa30BaTeIbHOMN [IPOrPaMMBI, B COCTaBE:

Tecr:

1. TecTs! 15 IPAaKTHUYECKUX 3aHSATHIL:
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1) KuaeMar#ka noCTynaTe/IbHOTO JIBHIKCHH.
2) KuHeMaTka BpalllaTeIbHOTO JIBHIKESHHS.
3) JluHaMuKa [OCTYIIATeNIbHOrO JBHKCHUS.
4) JluHamyika BpaliareIbHOTO JIBHIKCHHU .
5) MosekynsipHas ¢pusuka. Kiaccnueckue CTaTUCTHKH.
6) TepmonHaMHKa.
7) 3axou Kynona. HanpsoxeHHOCTS.
8) INorenunan.
9) Dnexrpuueckuii ToK. 3akoH Oma.
ITpuMep TecTOBOTO 3a0aHHs i PAKTHYECKOTO 3aHATHS.

«MeTajLabl 1 JUYIEKTPHKH B JIEKTPOCTATHYICCKOM oJie».

Buaer 1.

1. Uro xapaKTepH3yeT BEKTOP HOJIIpU3aluu P?
1) JlunospHBIA MOMEHT eIHHUIEL 00beMa JIMINIeKTPHKA;
2) JIMnONBHBIH MOMEHT aToMa (MOJIEKYIIBI) THIICKTPHKA;
3) Beu4uHY, OKa3BIBAIOILYIO BO CKOJIBKO Pa3 2JIEKTPHYIECKOE MOJIe, BO3pACTACT B NUIICKTPUKE;
4) BeTHaHHY, IIOKA3BIBAIONLYIO BO CKOJIBKO pa3s EKTPHYECKOE M0JIe, YMEHBIIACTCS B
JIM3TICKTPHUKE.

2. VkakuTe BEIpOKEHHA TeopeMbl ['aycca Juist IOt BEKTOPa dIEKTPHYECKOro cMetienus D .

a) l—j = 880E ; 6) [:.ﬂD : dg = qceoént)n ’ B) VD = pcsoéodu ’
S
r) mD ’ dg = quaé + qceﬂs ; 11) VD = pcsoﬁo()n + pcsman M
S
)a; 2) 6; 3) B 4)r; S5) I 6) a, 6; 7) a, B; 8) 6, B;
9)a,r; 10) a, n; 1D o

3. BO3yIIHbIA KOHAEHCATOP YaCTHUHO 3aIlOJIHEH JMeKTPUKOM. B kakoi 13 ero JacTed Oonplie
HANPSHKEHHOCTD SNeKTpHdeckoro nond E , a B Kako# — 2JICKTPHYECKOE CMEILECHAE D?
a) FNEeKTpUYECKOe cMelieHue Oonbiie B 06acTh 1;
.__ﬂ_ 6) HANPSHKEHHOCTH MEKTPUYECKOTO Mo Gomnblite B 006macTy 1;
B) MEKTPUYECKOE CMeleHHe OobIne B 00/1acTH 2;
r') HaNPSKEHHOCTD HJEKTPHIECKOTo 10 Gobuie B 061acTi 2;

1) HAMPSKEHHOCTh YIEKTPUIECKOTO IO OJIMHAKOBA B 00EHX 00s1acTsX;

€) FNEKTPUYECcKOe CMEIeHHEe OTHHAKOBO B 00enX 001acTsX.

1)a,6; 2)ar; 3amx 46,8 506,e 6)Br; 7)B L )
I, €.

4. HaiiTi eMKOCTB IUTOCKOTO KOHJIEHCATOPa, H300PaXEHHOT0 Ha PUCYHKE, I
[10JIOBMHA 00BeMa KOTOPOTO 3aMOJIHEHO JUAIEKTPHKOM C OTHOCHTENTbHOH

- - R PP &0‘0‘.‘0&.‘0‘0’
JUAIEKTPHUYECKON NpOHUIIaeMocThIO 3. [Tnomans Kax/10i o0OKIaIKH SRR

2
KoHieHcaropa paBHa 10 cM”, a paccrostHue My HUMH 1 MM. OTBeT AaTh B nd.
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5. YKaxuTe HOMEp PUCYHKA, Ha KOTOPOM H300PaXeHb! TMHUH BEKTOPA IEKTPHUECKO HHIYKIUH D
Ha rpaHue pasjena AByX JUIJIEKTPHKOB C §) < £;.

£ £ & &2 £; £, £; £

TeMBI KOHTPOIBHBIX paboT:

1)  KunemaTtuka MaTepuHaabHOH TOYKH.

2)  JluHAMHKa MOCTYNATENbHOTO JBHKEHHUS.
3) Pa6ota u 3Heprus. 3aKOHbI COXpaHEHHS.

4)  Kraccuueckue CTaTHCTHKHY.

5)  Tepmoaunamuka.

6)  3akon Kynona. HanpsokeHHOCTS.

7)  Ilorennman u paGora.

IIpuMepbl KOHTPOITBHBIX PadoT.

buner 11.
JIBH:KeHHe 3apPs10B H TOKOB B MATHHTHOM HOJIE

1. TInockuit KBafpaTHbIH KOHTYp CO CTOPOHOM 9 cM CBOGOIHO YCTAHOBHIICS B OIHOPOJHOM MarHATHOM
nosie ¢ Huaykuued 3 Ti. lpu noBopoTe KOHTypa BHELIHMMH CHJIAMH BOKPYT OCH, MPOXOISLIEH yepes
CCpEeIMHEI IIPOTHBOIOJIOKHBIX CTOPOH, Ha yroi 60° coepuiena pabora 396 m/Ix. Halitu cuny Toka B
KOHTYpe. TOK pH MOBOPOTE HE M3MEHSETCS.

2. KBanpaTHas npoBOJIOYHAs paMKa PaciookKeHa B OHOM IUIOCKOCTH ¢ JTHHHBIM IPSMBIM IIPOBOAOM
TaK, 4TO [B€ €€ CTOPOHBI NApPALIENbHBI MpPoBOAY. I10 paMke W MpPoBOAY TEKYT OZMHAKOBBIE MO
BEJIMYMHE TOKH 63 A xexnpid. Halitu cuny, nefictByromyro Ha pamKy, ecim Onmkaifmas K HPOBOAY
CTOpPOHA PAMKH HaXOJIHTCS OT HETO Ha PaCCTOSHHHU, PABHOM IIEPUMETPY PaMKH.

3. HaliTn yckopeHHe 2JIeKTpoHa, JABHXKYIIErocs B COBIAJAMOIIHX 110 HAMpPaBICHUIO dEKTPHYSCKOM U
MarHUTHOM [MOJSAX. DJIEKTPOH BJETEl C HavyalbHOH ckopocThio 2111 wic HEPIEHIHKYIIIPHO

HanpapJIeHHIO nosiell. Hanpsix€anocTs amekrpudeckoro nonst 479 B/m, a HAPsHKEHHOCTH MAFHHTHOTO
270 kA/m.

Cnucox HHINBUYaJIBHBIX TBOPUYCCKHX 3aJIaHHH:

1) KunemaTuka MarepuaibHON TOUKH.
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2) JluHaMuKa MOCTYNATEIbHOIO ABHKCHUS.
3) JluHaMuKa BpaIaTeNbHOTO JBHIKECHHA.
4) Pabota u 3Heprus. 3aKOHbI COXpaHEHU.
5) 3akon Kynona. HanpskeHHOCTb.
6) Tlorenuwman u pabora.

[TpuMeps! HHAMBUIYATBHOTO TBOPYECKOTO 3aJaHHS:

burner 5.
IMorenuuan u padora

1. DIEKTPOH, ABHIasCh H3 COCTOSHHUS IIOKOS B BICKTPHYECKOM MOJE, JOCTHT CKOPOCTH 1,5-104 KM/C.
Kakyio pasHOCTh NOTEHI[HATIOB MPOIIEN IEKTPOH?
2. Merannuueckuii map pamgmycom 61 MM m ¢ moreHmmanom 469 B okpyxaior He3apsHKEHHOH
cepuyeckoit obomouxoit pamuycom 452 MM. Kakum GyleT MOTeHIMAN Liapa Mocie Toro, Kak oH Oyner
COeIUHEH ¢ 000JI04KOR?
3. J[Ba TOYEUHBIX eKTpHYeckuX 3apsaa 56 K u 10 HKi HaxonaTces B BO3AYXe Ha pacCTOAHHH 42 cMm
apyr oT apyra. OnpefenuTs NOTEHIHAT NOJIsL, CO3AABAEMOTO STUMH 3apsiiaMH B TOUKE, Haxonsencs
Ha paccTosHHH 60 CM OT epBOTo 3apsija i 61 cM 0T BTOPOTO.
4. Pamuycsl IByX MPOBONAIIAX KOHIEHTpHYECKHX chep 44 cM u 232 cMm. Ha xaxno# paBHOMEPHO
pacnpenenés 3apsan 277 aKun. Haiitd pasHOCTh MOTCHIHATIOB MY chepamu.
5. BecKOHEYHO JUTMHHBIH IPAMOH IPOBOAAIIMHA IMITHHAP pagdycom 1521 MKM PaBHOMEPHO 3apsDKEH C
JMHEHHOM I0THOCTHIO 3apaaa 8 HKu/M. OnpenenHTs pasHOCTh MOTEHIHAIIOB IBYX TOYEK 3TOTO HOJIA,
HaXOJISAINUXCA Ha paccTosHuK 44 MM B 261 MM OT MOBEPXHOCTH LHIMH/IPA.
6. OmpenendTh NOTEHIMAN Ha PaccTOAHMH 31 MM OT OCH OIHOPOIHOTO OECKOHEUHO [JIMHHOTO
JUDTEKTpHUeckoro crepxHs (¢ = 15) pamuycoM 15 MM, €CiH CTEPKEHb 3apsikeH C 06BEMHON
wiotHOCTHIO 20 MKK/M™ . TToTeHIHan Ha OCH CTepIKHs IPHHATL PABHbIM HYJTIO.

7. TloteHnMan SJEKTPHYECKOTO IOJIA HMMEET BHI g0=10(x2+ y2)+2022 (B). Haiitu ™Monyns

HANPSHKEHHOCTH MO B TOUKE ¢ KOOpAMHATaMHU: x =544 cM, y = 261 cM, z =374 cM.
TeMbl 1)1 CAMOCTOSTENBHOH pabOTHL:

1. Kunemaruka.

2. JluHaMuKa MOCTYIaTeIbHOTO JIBH)KEHUA.

3. JlunamMuKa BpailareabHoOro JIBHKEHHUA.

4. MonekynsipHas Gu3uka.

6. TepMoauHAMHKa.

7. DileKTpocTaTHKa.

8. [TocTOSIHHBIN TOK.
CIIMCOK BONIPOCOB /s cOOeceI0BaHHS TIPH TOJIYICHHH 3a4eTa:

2 CemecTp. ;

1. Kunemaruka. HopmansHoe U TaHTE€HIIHATTEHOE yCKOPEHHE.

0

KiHeMaTHKa BpallaTeibHOTO ABHAKEHUA. CBA3b MEXIY YIIOBBIMH H JTUHERHBIMHA
YCKOPEHUSIMH.

Jlunamuxa. 3axonsl Herotona.

Cunbl B MEXaHHUKE.

Kunernyeckas dHEpIrus.

PabGoTra ¥ MOIHOCTb.

[ToTeHIManbHas YHEPTHSL.

X NN

3aKOoH COXpaHEHHA MEXaHHYECKON YHEPTHM.
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9. VYpaBHeHHE COCTOAHHS HACATBHOTO raza (YpaBHeHHE Menneneena-Kianeiipona).
10. lasnenne. OcHOBHOE ypaBHEHHE MOJIEKY/IAPHO-KHHETHUYECKO TEOPHH.

11. Temneparypa.

12. Buytpennsas sueprust. Temnora u paGora. Ilepoe nauano TEPMOJIMHAMHUKH.

13. M3oxopuueckuit npouecc.

14. U3o6apudeckuit nporecc.

15. M3orepMudeckuii npouecc.

16. Annabaruyeckuii mpouecc.

17. Dnexrpudeckuii 3apsj. 3aK0OH COXPaHEHUS HEKTPUIECKOTO 3apsia.

18. B3anmozeficTeue dMeKTPHYECKHX 3apAjoB B BakyyMe. 3akoH Kyiona.

19. Dnexrpuyeckoe mone. HanpspkEHHOCTS dMeKTprdecKkoro 1onst. CHIOBbIE THHHH.
20. IIpHHIMII CYTIEPIIO3HLIMH 3JIEKTPHIECKUX MOJICH.

21. D1exTpoéMKOCTb.

22. Konnencaropsl. CoetHeHHE KOHIEHCATOPOB.

23. [MocTosAHHBHE TEKTPHUECKHUIA TOK. DNeKTpHaecKkuii ToK. [[T0OTHOCTE ToKa.

24. DNeKTpOIBIXKYIIIAsd CHIIA.

25. 3axon OMa JJ1st IOJIHOM LENH.

4 Meroanveckne MaTepHaJIbI
Cornacno mynkTy 12.1 paboueii mporpaMmsL.
12.1. OcHoBHas nuTEpaTypa:
1. Capenves U.B. Kypc obmeil ¢usuku: ydeGHoe mocobue mis BTY30B: B 3 T —7-¢ usg.,
crepeorun. — CII6.: Jlans, 2007.
T. 1: Mexanuxa. Monexymsiprast pusuka. — 432 c. (B 6ubmoreke — 155 9K3.).
T. 2: Dnexrprdectso 1 MarseTHsMm. Bosmbt. Omnrika. — 496 c. (B 6ubmoreke — 148 3K3.).
3. 3ucman I'A., Tonec O.M. Kypc obmeit ¢muxu. B 3-x Tr. [Onexrponnsiit pecype] — CII6.:
Jans, 2007.
T. 1: Mexanuxa. MonexynsipHas ¢usuka. Konebanus u BonHbl — 7-e W31 — 352 ¢. Pexum

JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=505.
T.2: DOnexrpuyectBO © MarHeTws™M. — 7-e wu3i. —352c. Pexum noctyna on-line:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=151 ¢ komnberotepoB TYCYP.
12.2. lonosanTeabHas iaTepaTypa:
1. Capenbes I1.B. C6opHuK BOmpOCcoB M 3ama4 no obmel Bpusmke. [DnexrponHEIi pecype] — 5-

u3n.,  crepeormnm.  —CII6.:  Jlams, 2016. - 292c. Pexmm jocryma  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pll_id=71766 ¢ xkomnbrotepo TYCVP.
2. Wpomos HN.E. Mexanuka. OCHOBHBIE 3aKOHBL — 8-€ M3, crepeotunr. —M.: BUHOM.

Jlaboparopus 3nanui, 2006. — 309 c. (B 6ubnuorexe — 99 5x3.).

4. Uponos UL.E. Dnexrpomarnernsm. OCHOBHBIE 3aKOHBL YueOHOe TocobHe st BY30B. — 5-¢ H3]I. —
M.: BUHOM. Jla6oparopus 3uanwuii, 2006. - 319 c. (B 6ubimorexe — 101 9K3.).

7. Uponos U.E. 3anaun o obmeit pusnke: YueGHoe mocobue 11st BY30B. — 7-¢ M3, CTEPEOTHIT. —
M.: BUHOM. Jla6oparopus 3uanuii, 2007. — 431 c. (B 6ubmmorexe — 496 IK3.).

8. Hepros A.I', Bopo6béB A.A. 3anaunnk no dusmke: YueGuoe nocobue s BTY30B. — §8-¢ u31.,
nepepad. u gon.— M.: ®usmariur, 2007. — 640 c. (B 6ubnnorexe — 99 7K3.).

9. Bonbkenmreiin B.C. CGopHuk 3ana4 1o o6imemy kypey Gusuku: YuebHoe nocobue mis BTY30B.
= 12-e m3x1., wenp. —~ M.: Hayxa, 1990. — 396 c. (B 6ubmmoreke — 148 3k3.).

10. Kosbipep A. B. Kypc nexuuit no ¢usnxe: Yuebuuk. — ToMck: TYCVYP, 2007. —421¢. (B
onbimoteke — 697 sK3.).
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11. Kanaummxop HIL, KoxesmuxoB HM. ®wusuxa. VHrepHeT-TecTHpoBaHHE O0a30BBIX 3HAHWH.
[Dnexrpommbii  pecype] —1-e m3n. —ClI6.: Jlans, 2009. —160c. Pexum joctyma on-line:
http://e.lanbook.comy/books/element.php?pl]_cid=25&pl1_id=172 ¢ xoMIbIOTEPOB TYCVYP.

12. Jlozockuit B.H. Kypc ¢m3uxu. B 2-x TT. [DnexrponHsii pecype] — 6-€ u3l., HCOp. U JOM. —
CI16.: Jlans, 2009.

T. 1: duzHUecKre OCHOBBI MEXAHHKHA. DIIEKTPHUECTBO U MarHeTHsM. PuzuKa koneOaHHuH 1 BOJIH.
- 576 c. Pexum JIOCTyTIa on-line Cc KOMITBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=236.

13. Capesbes V. B. Kypc obmeii dusnxi. B 3-x TT. [D51eKTpOHHBIH pecype] — CII6.: Jlanp, 2011.

T. 1: Mexauuka. MonekyispHas ¢usuka. — 11-€ U31., CTEPEOTHIL. — CII6.: Jlans, 2011. - 432 c.
Pexum JIOCTyTIa on-line c KOMIIBIOTEPOB TYCYP:
http://e Janbook.com/books/element.php?pll_cid=25&pl1_id=2038.
T. 2: DiexTpruecTBO W MarHeTHsM. Bommbl. Omruka. — 11-e U371, CTEPCOTHII. — CI16.: Jlans,
2011. —-496 c. Pexum JoCTyna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2039.

14. ®pum C.2., TuMopesa A.B. Kypc obwel Qpusiku. B 3-x TT. [Pnexrponnsii pecypc] — CII6.:
Jans, 2009.

T. 1: dusnuecKue OCHOBHI Mexanuku. MonekyapHas ¢pusnka. Korebanus u ponssl. — 13- W31,
crepeorun. —  CII6.:  Jlams,  2009. - 480c. Pexum  pocryma  on-line:
http://e.lanbook.com/books/element.php?pl]_cid=25&pli_id=416 ¢ KOMIBIOTEPOB TYCVYP.

T. 2: DIeKTPHUECKUE U AIEKTPOMATHETHYCCKHE ABJICHUA. — 12-e u3n., crepeorui. — CII6.: Jlans,
2009. —-528 c. Pexaim JocTyna on-line:
http://e lanbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ KOMIBIOTEPOB TYCVYP.

12.3. YueGHo-MeToqHYeCKHE MOCOOHS U NPpOorpaMMHoe obecredeHHe

1. Yuebno-memoouueckue nocoéua ONA NPAKMUYECKUX 3aAHAMUIL U CamMocmoamenbHou
pabomst [DNeKTPOHHBIA pecypcel:

2.1. YUyxxos 10.I1. PaGoTa u >Heprus. 3aKOHbl COXPAHEHHS B MCXAHHKE! cOOpHUK 3a1a4 i
npaktadecknx 3apsTHit. — Tomck: TYCVYP, 2010. —24 c. PexuM noctyma cBOOONHBIN IS
ckaunBanns: http://edu.tusur.ru/training/publications/1100.

2.2. JIsuun A.B., Marasuguukos AJL., Tposn JLA. Moiekynapuas dusuka: COOpHHK
TECTOBBIX BOTIPOCOB JUIS CAMOCTOSITENTbHON paboThl M JUI IMPAaKTHYECKHX sanstuit. — 2009. 30 c.
Pexxum foctyna cBOOOIHBIN IS CKaYBaHHU: http://edu.tusur.rw/training/publications/1234.

2.3. Jisamn A.B., MarasunnukoB A.JI., Opnosckast JL.B. Tepmommnamuka. Hacts 1: COopHHK
TECTOBBIX BOIIPOCOB IS CAMOCTOSTENBHON paboThl U UL IIPAKTHHECKHX sansaTuil. — 2009. 43 ¢.
Pexxum focTtyiia CBOOOIHBIN JIJIA CKaIMBaHH: http://edu.tusur.ru/training/publications/1235.

2.4. Taneera AW., Jlsunn A.B., MarasunnukoB A.JI. Tepmonunamuka. Yacts 2: COopHHK
TECTOBBIX BOIPOCOB JUIsl CAMOCTOATENBHOH pPabOTHl H Ul NPAKTUYECKUX 3apaTait. — 2010. 22 c¢.
PesxuM mocTyria CBOOOJIHBIH [UI CKauHBAHHUA: http://edu.tusur.ru/training/publications/1236
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